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Appendix
NS-Load Direction
Frame Total Col Brace Wall
0 0 0 0
395.0119 5.6586 30.3466 359.0067
0.0457 0.0457 0 0
0.1928 0.1928 0 0
352.1036 5.5897 31.4656 315.0483
0.132 0.0335 0 0.0985
0 0 0 0
0.429 0.429 0 0
0.48 0.48 0 0

687.2726  4.686 6.271 676.3156

N<Xs<c-Hwxpvz2grXx-IcOomTmooor

11.2206  0.031 0 11.1896

6.6218 0.2942 0 6.3276

0.1065 0.0102 0 0.0963

0.0675 0.0675 0 0

0.6474 0.6474 0 0

0.5752 0.0027 0 0.5725

0 0 0 0

0.0023 0.0023 0 0

0.0178 0.0178 0 0

106.8865 1.8679 0 105.0186

0.022  0.022 0 0

0.0005 0.0005 0 0

0.0003 0.0003 0 0

0 0 0

AA 5.6249 0.5613 5.0637

BB 0 0 0 0

Radial 0.7654 0.7654 0 0
Total 1568.2263
Applied 1581
% diff 0.81

191|Page

K



K

The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
EW-Load Direction
Frame Total Col Brace Wall
1 0.4053 0.1355 0 0.2698
2 393.6461 5.2453 13.1252 375.2756
3 0.0374 0.0374 0 0
4 0.2228 0.2228 0 0
5 316.6231 4.9592 28.0517 283.6122
6 4.6241 0.0207 0 4.6034
7 0 0 0 0
8 0.1356  0.1356 0 0
9 0.3765 0.3765 0 0
10 666.1471 4.8363 5.5675 655.7433
11 7.4544  0.4752 6.9792 0
12 3.2325 0.0622 3.1703 0
13 0.0201 0.001 0 0.0191
14 0.0285 0.0285 0 0
15 83.525  2.2138 0 81.3112
16 0.07 0.07 0 0
17 0.00833 0.00833 0 0
18 0.00078 0.00078 0 0
19 0.0012 0.0012 0 0
20 15.7909 0.1521 0 15.6388
21 0 0 0 0
Radial 21.9897 21.9897
Total 1514.34
Applied 1581
% diff 4.22

Torsional Irregularity/Drift Data

Max Max
Displacement Drift
0.0519 in @ Rf. 0.0103 %
0.0653 in @ Rf. 0.016 %

0.0679 in @ Rf. 0.0171 %
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Check of Wall on Frame 2

Check Concrete Wall
Vu = 375 K lw = 44 ft
Vc = 1603 K hw = 56 ft
D= 0.75 tw = 30 in
@Vc= 1202 >Vu, OK

Check Braces
Vu = 13.13 K

@Vn
W14x90 185 K
W14x99 206 K
W14x120 256 K
Total = 647 >Vu, OK
Check Columns
Vu = 525 K
@Vn
W14X550 1450 K
W14X550 1450 K
W14x283 648 K
W14x283 648 K
W14x283 648 K
Total = 4844 >\Vu, OK
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Check of Wall on Frame 15

Check Concrete

Wall
Vu= 81 K lw = 22 ft
Ve= 481 K hw = 20 ft
@= 075 tw = 18 in

@Vc= 361 >Vu, OK

Check Columns

Vu= 221 K
@Vn
W14X99 206 K
W14X99 206 K
Total= 412 >Vu, OK

Check of Wall on Frame 10

Check Concrete Wall
Vu= 666 K Iw = 66 ft
Vc= 1282 K hw = 56 ft
@= 0.75 tw = 16 in

@Vc= 962 >Vu,0K

Check Columns

Vu= 484 K
@Vn
W14x283 648 K
W14x283 648 K
W14x90 185 K
W14x90 185 K
Total= 1666 >Vu,0K
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Design Seismic Base Shear (ASCE7-05)

V= CsW 12.8-1
W: Effective Weight- 12.7.2
Cs: Seismic Coeff.- 12.8.1.1

Cs= Min | Sq/(R/1) >0.01
Spa/(T*R/1)
Sor*TI/(T**R/1)

In addition, where S1 > 0.6
Cs > 0.55,/(R/1) Eq. 12.8-6

Fa,Fv- Table 11.4-1, 11.4-2
Ss, S1- USGS website, using long./lat. of site location

R: Response Mod. Coeff.- Table 12.2-1

I: Importance Factor- 11.5
Occ. Cat.- Table 1-1

T= Min

Cu*Ta S¢s= 2/3(SM5) Sps= Fa*Ss
Tb SD1= 2/3(SM1) SM1= FV*Sl

Cu- Table 12.8-1

Ta-12.8.2.1

Th- Fundamental Mode of Vibration from Modal Analysis w/Mass input
Design Seismic Base Shear- MSC Complex, University Park, PA

Latitude: 40.802 Site Class: D
Longitude: -77.86 Occ. Cat: Il

Ss=  0.147 g (Site Class B)
S1=  0.049 g (Site Class B)

Fa= 1.6

Fv= 24
SMS: 0.2352 g SDS: 0.1568 g
SM1: 0.1176 g SD1: 0.0784 g
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Lateral Force Resisting System: Ordinary Steel Concentrically Braced Frames

R= 3.25
I= 1.25
SDC: B (No Limitations)
Tl= 6 s (Fig.22-15)
Design Base Shear
Ta= 0512 s Cs= Min 0.0603 =
Cu= 1.7 0.0346
Cu*Ta= 0.871 s 0.2386
Floor Weights (slabs, beams, columns,
facade)
slabs(K) | columns(K) beams(K) | braces(K) | facade(K) | W(K)
582.312
Level-2 4186.6 472.09 889.46 6 1331 7461.03
935.059
Level-3 4670.6 383.12 1011.99 7 1890 8890.80
1024.64
Mech. 6258.12 280.02 762.95 6 2213 | 10538.70
761.485
Roof 1771.44 147.31 481.01 7 2590 5751.22
Total | 32641.75
V= CS*W
Cs= 0.0346
W= 45663 K
V= 1581 K
Page | 196
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MWEFRS Wind Analysis (ASCE7-05)- MSC Complex

University Park,

Location: PA

Topography: Campus Setting. Buildings to North, North West, West, and South.
Mostly open terrain to East with small obstructions

Bulding Dimensions: L-Shaped. North Wing outside dimension = 550 ft,

West Wing outside dimension = 440 ft.

Building Heights (From Pollock Road): 85'-6" ft to Roof level,

66 ft to Mechanical Penthouse, 48 ft to Third Floor, 30 ft to second floor,
10 ft to first floor.

Roof Step Backs: Roof steps to: North Wing- Steps Down to Mech.
Penthouse level at 220 ft, Third Floor at 330 ft, and Second Floor at 440

ft.

- Same on West Wing except the last step down does not exist
Framing: Primarily Steel Framing- W-Flange columns, beams, and cross-bracing.

The floor system is a composite beam and concrete slab on metal deck.
Cladding: Alternate horizontal strips of precast concrete panels and exterior

glazing for each floor of elevation. Assume no debris resistant glazing.
Roof Top: Primary Roof consists of EPDM Walkway Pads and EODM Fooring

Membrane tapered. The lower roofs are all green roofs. All roofs flat.
a) Basic Wind Speed (Fig. 6-1): V = 90mph

b) Exposure: (6.5.2.3) Exposure B: Urban/Suburban, wooded, numerous closely
spaced obstructions- single family dwellings and larger.
c)Building Classification:  Construction Type IlIB, Occ. Cat: B with special Occ. areas of H-5

d) Velocity Pressure: gz = 0.000256kzkztkdV2I
kz (Table 6-3) = 15 20 39 57 75.75 87 (ft)
0.575 0.624 0.755 0.842 0.913 0.950

kzt (Fig. 6-4) = 1 |, assume homo-topo
kd (Table 6-4) = 0.85 | , buildings
V?=90’ = 8100
| (Table 6-1) = 1.15
qz=| 20.27 | *kz psf *depends on height
e) Gust Effect Factor: G= (Rigid Structure T< 1.0s, refer to Seismic Analysis)
GCpi =
f) Internal Pressure Coefficient: +/- 0.18 | (assume Enclosed Building)
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g) Design Wind Pressures:

Mike Lucas
P = qGCp - qi(Gepi)

g = gz (windward, depends on height)
g = gh (leeward, taken at height-h)

G=0.85

Millenium Science Complex
University Park, PA

Jon Brangan

Sara Pace

gi = gh (windward, leeward, and roofs for enclosed buildings)

GCpi =+/-0.18
Cp values determined:

h) Wall Cp:
Cpw =
Cpsw =
Cpl=

i) Roof Cp:

angle < 10deg., h/L< 0.5

(Fig. 6-6 cont'd)

0.8

-0.07

-0.5

-0.3

-0.2

(windward, with qz)
(side walls, with gh)
(Leeward, with gh)

L/B=0-1
L/B=2
L/B=>4

(Fig. 6-6 cont'd)

K

Hor. Dist. From Wind. Cp
Edge Cp (1st) (2nd)
0-h/2, h/2-h -0.9 -0.18
h-2h -0.5 -0.18
> 2h -0.3 -0.18
j) MWEFRS Pressures P = gGCp - qi(Gcpi)
Terrain Exposure Constants
Exposure o Zg(ft) a b” o— b-
B 7.00 1200.00 0.14 0.84 0.25 0.45 0.30
Zmin
I (ft) € (ft)
320.00 0.33 30.00
Windward Walls
Height gz G Cp qzGCp
z=15ft 11.65 0.85 0.8 7.92
z= 20ft 12.65 0.85 0.8 8.60
z= 39ft 15.31 0.85 0.8 10.41
z= 57ft 17.06 0.85 0.8 11.60
z=75.75ft 18.50 0.85 0.8 12.58
z= 87ft 19.25 0.85 0.8 13.09
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Leeward Walls

gh G Cp ghGCp
Wind- short side 19.25 0.85 -0.2 -3.27
Wind-Long Side 19.25 0.85 -0.5 -8.18
Side Walls 19.25 0.85 -0.7 -11.45
Roof- First Value
Length gh G Cp qzGCp
0-h 19.25 0.85 -0.9 -14.73
h-2h 19.25 0.85 -0.5 -8.18
>2h 19.25 0.85 -0.3 -4.91
Roof- Second Value

gh G Cp qzGCp
all lengths 19.25 0.85 -0.18 -2.95
Wall Areas

Leeward-Short
Windward Leeward-Long Side | Side
Height E/W(SF) | N/S(SF) E/W(SF) | N/S(SF) | E/W=N/S(SF)
z= 0-15ft 6398 8335 4638 6571 1760
z= 15-20ft 2136 2778 1549 2195 587
z= 20-39ft 8444 10141 6215 7911 2229
z=39-57ft 7564 7564 5452 5452 2112
z= 57-75.75ft 5753 5753 3553 3553 2200
z=75.75-87ft 2740 2740 1420 1420 1320
Floor Loads by Area
Leeward-Short
Windward Leeward-Long Side | Side

Floor Level E/W(K) | N/S(K) | E/W(K) | N/S(K) E/W=N/S(SK)
First Floor 52.2 67.9 38.0 53.8 5.8
Second Floor 87.9 105.5 50.8 64.7 7.3
Third Floor 87.7 87.7 44.6 44.6 6.9
Mech. Pent. 72.4 72.4 29.1 29.1 7.2
Roof 35.9 35.9 11.6 11.6 4.3
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Final Story Forces y X
Load Shear Moment
E/W(K- | N/S(K-
Floor Level E/W(K) | N/S(K) E/W(K) N/S(K) ft) ft)
First Floor 153 204 867 968 1534 2040
Second Floor 234 284 713 764 7009 8523
Third Floor 223 223 480 480 10694 | 10694
Mech. Pent. 174 174 257 257 11473 11473
Roof 83 83 83 83 7087 7087
Totals*(1.6) 867 968 37798 | 39817
p =q(GCp) - gh (GCpi )
Components and Cladding Wall Panels (Ib/ft2)
Windward Area 4/5
Floor Level Wall Area h gz gh GCp Gcepi P(psf)
First Floor 440 20 12.65 19.25 0.638 0.18 11.53
Second Floor 418 39 15.31 19.25 0.651 0.18 13.43
Third Floor 396 57 17.06 19.25 0.665 0.18 14.81
Mech. Pent. 412.5 75.75 18.50 19.25 0.655 0.18 15.58
Roof 214.5 87 19.25 19.25 0.778 0.18 18.45
Leeward Area 4 Area 5
Floor Level Wall Area h gz gh GCp GCp Gcepi P4(psf) | P5(psf)
First Floor 440 20 12.65 19.25 -0.725 -1.100 0.18 -17.42 -24.64
Second Floor 418 39 15.31 19.25 -0.734 | -1.137 0.18 | -17.60 | -25.35
Third Floor 396 57 17.06 19.25 -0.743 | -1.173 0.18 | -17.77 | -26.05
Mech. Pent. 412.5 75.75 18.50 19.25 -0.736 | -1.146 0.18 | -17.64 | -25.52
Roof 214.5 87 19.25 19.25 -0.819 | -1.476 0.18 | -19.23 | -31.87
Moment Due to Wind - ASCE7-05
X Y
Length Length  MTx MTy
First Floor 5120 6668 117814.6 203993.9
Second Floor 5468 6916 191627.7 2947213
Third Floor 5596 5596 187014.5 187014.5
Mech. Penthouse 4276 4276 111496.1 111496.1
Roof 2956 2956 36754.47 36754.47
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Floor Loading Schedule Clin
Loads
. Loads
Floor EIeve_xtlon Occupancy Slab Slab SDL LL ASCE7-05 1 USD
(ft-in.) Type LL -DL
(PSF) (PSF) (PSF)
Level Roof 1245'-6" | Roof S1 50 25 30 30| 48.8
Mechanical
Penthouse 1226'-0" | Mechanical S2 110 25 150 106
Green Roof S3 76 120 30 75.8
Office S1 50 30 50 50 | 48.8
Material Science Labs | S1 50 30 150 48.8
Third Floor | 1208'-0" | Life Science Labs S1 50 30 150 48.8
Area Area
Corridors S1 50 30 | Served | Served 48.8
Elevator Lobbies S1 50 30 100 100 | 48.8
Green Roof S3 76 120 30 75.8
Office S1 50 30 50 50 | 48.8
Second - Material Science Labs | S1 50 30 150 48.8
Floor 1190'-0" | Life Science Labs Ss1 50 30 100 48.8
Area Area
Corridors S1 50 30 | Served | Served 48.8
Elevator Lobbies S1 50 30 100 100 | 48.8
Plaza Landscape S2 110 300 100 100 106
Office S1 50 30 50 50 | 48.8
Material Science Labs | S1 50 30 150 48.8
First Floor | 11700 |_Life Science Labs S1 50 30 100 48.8
Corridors S1 50 30 100 100 | 48.8
Mechanical
Mezzanine Grating 10 10 150
Elevator Lobbies S1 50 30 100 100 | 48.8
Basement
Mezzanine 1160'-0" | Retail S1 50 30 50 48.8
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Bay 12-13,B-C 3rd

Floor
Member
ID
Shear
Studs
Concrete f'.
Density
Beam Fy
Fy
E
|
ILB
spacing
span
beff
t
Assumed
a
Y2=t‘a/2
Loads Dead Load
Slab SW
Beam SW
SDL
Total DL
Live Load
floors supporting
Lo
KLL
Ar
KuAr
Reduction Coeff.
L
Construction LL
Check Member Strength
w,=1.2D+1.6L
V,=w,L/2
M =w,L%/8
Page | 204
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W21x44

22

4
115

50

65
29000

843

1490
11
22

66
6.25

0.0500
0.0440
0.0300
0.1240

1
0.150
2

242

484
Unreducible
0.150

0.02

4.2768

47.0

258.7

Millenium Science Complex

Sara Pace

ksf
kIf
ksf

ksf

sf

ksf

kif

IN

IN

OVn

oM,

217

522

University Park, PA

Jon Brangan

OK

OK

Table
3-2
Table
3-19
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Check Shear Studs
Table
>Q, 162 3-19
Table
Q, 17.2 3-21
# of Studs = < # Studs
(2Q./Q,)*2 20 Specified 22 OK
Check a
< assumed
a 0.721925134 - a 1 OK
Check Unshored Strength
w,=1.4D 0.832 KkIf
w,=1.2D+1.6L 1.065 KkIf
< Table
M,=w,L°/8 644 = oM, 358 (o]'¢ 3-19
Deflection Check
ALL=5W|_|_L4/384E||_B 0.201 < ALLzL/36O 0.73 OK
ACDL=5WCD|_L4/384EI 0.223 < ALLzL/24O 1.10 OK
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Bay 12-13,B-C 3rd

K

Floor
Member
ID W24x76
Shear
Studs 22
Concrete f'. 4  Kksi
Density 115 pcf
Steel F, 50 ksi
Fy 65 ksi
E 29000 ksi
Girder | 2100 in*
s 3470 in*
best 66 in
t 6.25 in
span 22 ft
Assumed
a 1.25 in
Y,=t-a/2 5.5
Beam spacing 11 ft
span 22 ft
Loads Dead Load
Slab SW 0.0500 ksf
Girder SW 0.0760 kIf
SDL 0.0300 ksf
Total DL 0.1560
Live Load
floors supporting 1
Lo 0.150 ksf
A 484 f
KuAr 968
Reduction Coeff. Unreducible
L 0.150 ksf
Construction LL 0.02  ksf
Construction DL (on
beam) 0.594 kif
Check Member Strength
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Pu=WygeamLseam

V,=P,/2

M, =P L/4
Check Shear Studs

2Q,

Qn

# of Studs =

(2Q./Q,)*2
Check a

Check Unshored Strength
w,=1.4D
P,=

M,=(w,L*/8)+(P/4)

Deflection Check
A, =PL*/48El s
Acpi=PL3/48EI

94.6

47.3

1040.6

280

21.2

28

1.248

0.143
234

137.5

0.360
0.083

Millenium Science Complex
University Park, PA

Jon Bran

Sara Pace

k

IA

IA

IA

kIf

IA

IA

IA

OVn

oM,

# Studs
Specified

assumed a

¢bMp

ALL= L/360
ACDL:L/240

316

1050

22

1.25

750

0.73
1.10

an

k OK
ft-k OK
k
k
No
Good
in OK
ft-k OK
in OK
in OK
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B-13 Supporting FL3 W14x68
Fy 50 | ksi
L 18 | ft
KLy 18.0 | ft
KL, 18.0 | ft
P, 298.1 | k
oP, 512 @ KL=8 | k
P, =301.08< ¢P,=
512 OK
Min W14 W14x61
oPy 457 | k
Page | 208
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]
9
©
(a1
©
—
T
v

TABLE: Element Forces - EXISTING

Frame Section Station  OutputCase P V2 M2 M3 L K KL P/P. M2 M3 px10° b,x10° Fxpow Interaction Eqn.
(%] Text Text Kip Kip Kip-in Kip-in
© Frame 2.1 ‘W14X99 377.44 Design Loads -171.566 3.275 -0.031 9.931 -131.806 377.44 0.8 25.16267 -179.51 806.7899 0.222499 H1-1a 0.827583 -30.2596 1.2395 16 285 0.273273009 <1.0 OK
r”.w- Frame 2.1 0 Design Loads -179.51 -4.5 -0.031 -1.831 -363.115
£ | Frame 2.9 W14X193 0 Design Loads -128.765 -7.952 1.468 298.985 -644.097 341.104 0.8 22.7 -141.187 1834.002 0.076983 H1-1b 24.91542 -53.6748 124 0709 1.32 0.131869735 <1.0 0K
Frame 2.9 341.104 Design Loads -141.187 7.23 1.468 -201.667 -520.955
(%) m Frame 2.14 W14X193  338.742 Design Loads -1137.76 16.651 -3.284 693.381 -1856.62 338.742 0.8 22.5828 -1149.97 1842.423 0.62416 H1-1a 57.78175 -154.719 0.5428 0.709 1.32 0.810127349 <1.0 0K
u c— Frame 2.14 0 Design Loads -1149.97 1.469 -3.284  -419.04 1212.347
— M Frame 2.23 W14X145  355.276 Design Loads -420.371 6.804 -0.892 116.879 -190.77 355.276 0.8 23.68507 -430.634 1323.433 0.325392 H1-1la -16.6772 16.84717 0.7556 0.989 1.78 0.371738798 <1.0 OK
u Frame 2.23 0 Design Loads -430.634 -4.592 -0.892 -200.126 202.166
Frame 2.25 W14X145  355.276 Design Loads -789.607 6.3 -2.606 472.301 -491.139 355.276 0.8 23.7 -799.871 1323.433 0.604391 H1-1a 39.35842 -40.9283 0.76 0.989 1.78 0.650109737 <1.0 0K
m Frame 2.25 0 Design Loads -799.871 -5.096 -2.606 -453.467 -277.364
® r— Frame 2.26 W14X145  355.276 Design Loads -632.415 7.55 -1.527 357.061 -728.315 355.276 0.8 23.7 -642.678 1323.433 0.485614 H1-1a 29.75508 -60.6929 1.30 0989 1.78 0.898185585 <1.0 OK
4 Frame 2.26 0 Design Loads -642.678 -3.847 -1.527 -185.287 -70.501
S Frame 5.1 W14X109 377.44 Design Loads -132.716 3.796 -0.07  19.937 -185.755 377.44 0.8 25.16267 -141.432 891.7993 0.158592 H1-1b 1.661417 -30.2424 1.1213 143 2.56 0.132733239 <1.00K
Frame 5.1 0 Design Loads -141.432 -4.735 -0.07 -6.497 -362.909
g ey Frame 5.13 ‘W14X90 0 Design Loads -846.997 -3.582 -0.189 -56.775 -20.641 300.719 0.8 20.04793 -846.997 875.411 0.967542 H1-1a -4.73125 -1.72008 1.1423 165 3.26 0.985804069 <1.0 OK
n Q Frame 5.13 300.719 Design Loads -843.164 3.445 -0.189 2.84E-14 4.55E-13
* — ;= Frame 5.16 ‘W14X90 0 Design Loads -137.337 -3.513 0 0 0 338742 0.8 22.5828 -137.337 805.5964 0.170479 H1-1b 0 -2.8E-14 12413 174 3.26 0.085239336 <1.0 OK
d o g Frame 5.16 338.742 Design Loads -131.688 3.513 0 0 -3.4E-13
p— ] Frame 5.18 W14X90 338.742 Design Loads -394.91 3.513 0 0 -3.4E-13 338.742 0.8 22.5828 -400.559 805.5964 0.49722 H1-1a 0 -2.86-14 12413 174 3.26 0.497220461 <1.0 0K
o m Frame 5.18 0 Design Loads -400.559 -3.513 0 0 0
u Frame 5.25 W14X90 0 Design Loads -260.69 -3.513 0 0 0 355.276 0.8 23.68507 -260.69 774.6098 0.336544 H1-1a 0 109E-14 1291 174 3.26 0.336543628 <1.0 0K
B Iu. Frame 5.25 355.276 Design Loads -254.362 3.513 0 0 2.27E-13
(o] Frame 5.26 ‘W14X90 355.276 Design Loads 590.951 3.513 0 0 2.27E-13 355.276 0.8 23.68507 590.951 774.6098 0.762902 H1-la 0 19e-14 1.03 174 326 0.60867953 <1.0 0K
e [l Frame 5.26 0 Design Loads 584.623 -3.513 0 0 0
Frame 5.27 ‘W14X90 0 Design Loads 167.463 -3.513 0 0 0 355.276 0.8 23.68507 173.791 774.6098 0.224359 H1-1a 0 1.9e-14 1.03 174 326 0.17900473 <1.0 0K
h Frame 5.27 355.276 Design Loads 173.791 3.513 0 0 2.27E-13
T Frame 5.28 W14X90 0 Design Loads -67.933 -3.513 0 0 0 355276 0.8 23.68507 -67.933 774.6098  0.0877 H1-1b 0 19E-14 1291 174 3.26 0.043849818 <1.0 0K
Frame 5.28 355.276 Design Loads -61.605 3.513 0 0 2.27E-13
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Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Frame 2.1 W14X99 P 806.7899|Frame 5.1 W14X109 P 891.7993|Frame 5.27 W14X90 P 774.6098
A 29.1 A 32 A 26.5
K 0.8 K 0.8 K 0.8
L 377.44 L 377.44 L 355.276
ry 371 ry 3.73 ry 3.7
E 29000 ksi E 29000 ksi E 29000 ksi
Fy 50 ksi Fy 50 ksi Fy 50 ksi
Ki/r 81.38868 < 4.71sqrt(E/Fy) 113.4318|KI/r 80.95228 < 4.71sqrt(E/Fy) 113.4318|KI/r 76.81643 < 4.71sqrt(E/Fy) 113.4318|
Fe =pi2E/(kl/r)"2  43.20855 ksi Fe = pi2€/(kl/r)A2 43.67567 ksi Fe =pi2€/(kl/r)A2  48.50533 ksi
Fer 30.80527 YES P 806.7899|Fcr 30.96525 YES P 891.7993|Fcr 32.4784 YES P 774.6098
Fer 37.8939 NO P 992.4413|Fcr 38.30356 NO P 1103.143|Fcr 42.53918 NO P 1014.559
Frame 2.9 W14X193 P 1834.002|Frame 5.13 W14X90 P 875.411|Frame 5.28 W14X90 P 774.6098
A 56.8 A 26.5 A 26.5
K 0.8 K 0.8 K 0.8
L 341.104 L 300.719 L 355.276
ry 4.05 ry 3.7 ry 3.7
E 29000 ksi E 29000 ksi E 29000 ksi
Fy 50 ksi Fy 50 ksi Fy 50 ksi
Ki/r 67.37857 < 4.71sqrt(E/Fy) 113.4318|Kl/r 65.02032 < 4.71sqrt(E/Fy) 113.4318|Kl/r 76.81643 < 4.71sqrt(E/Fy) 113.4318
Fe = pi2E/(kl/r)"2  63.04551 ksi Fe = pi2E/(kl/r)*2 67.70169 ksi Fe =pi2E/(kl/r)*2  48.50533 ksi
Fer 35.87641 YES P 1834.002(Fcr 36.70487 YES P 875.411|Fcr 32.4784 YES P 774.6098
Fer 55.29092 NO P 2826.472|Fcr 59.37438 NO P 1416.079|Fcr 42.53918 NO P 1014.559
Frame 2.14 W14X193 P 1842.423|Frame 5.16 W14X90 P 805.5964
A 56.8 A 26.5
K 0.8 K 0.8
L 338.742 L 338.742
ry 4.05 ry 3.7
E 29000 ksi E 29000 ksi
Fy 50 ksi Fy 50 ksi
Ki/r 66.912 < 4.71sqrt(E/Fy) 113.4318|KI/r 73.24151 < 4.71sqrt(E/Fy) 113.4318|
Fe =pi2E/(kI/r)"2  63.92779 ksi Fe = pi2€/(kl/r)A2 53.35598 ksi
Fer 36.04115 YES P 1842.423(Fcr 33.77763 YES P 805.5964
Fer 56.06468 NO P 2866.026|Fcr 46.7932 NO P 1116.018,
Frame 2.23 W14X145 P 1323.433|Frame 5.18 W14X90 P 805.5964
A 42.7 A 26.5
K 0.8 K 0.8
L 355.276 L 338.742
ry 3.98 ry 3.7
E 29000 ksi E 29000 ksi
Fy 50 ksi Fy 50 ksi
KI/r 71.41226 < 4.71sqrt(E/Fy) 113.4318|KI/r 73.24151 < 4.71sqrt(E/Fy) 113.4318
Fe = pi2E/(kI/r)"2  56.12446 ksi Fe = pi2E/(kl/r)A2 53.35598 ksi
Fer 34.4375 YES P 1323.433|Fcr 33.77763 YES P 805.5964
Fer 49.22115 NO P 1891.569|Fcr 46.7932 NO P 1116.018,
Frame 2.25 W14X145 P 1323.433|Frame 5.25 W14X90 P 774.6098
A 42.7 A 26.5
K 0.8 K 0.8
L 355.276 L 355.276
ry 3.98 ry 3.7
E 29000 ksi E 29000 ksi
Fy 50 ksi Fy 50 ksi
Ki/r 71.41226 < 4.71sqrt(E/Fy) 113.4318|KI/r 76.81643 < 4.71sqrt(E/Fy) 113.4318|
Fe =pi2E/(kI/r)"2  56.12446 ksi Fe = pi2€/(kl/r)A2 48.50533 ksi
Fer 34.4375 YES P 1323.433(Fcr 32.4784 YES P 774.6098
Fer 49.22115 NO P 1891.569|Fcr 42.53918 NO P 1014.559
Frame 2.26 W14X145 P 1323.433|Frame 5.26 W14X90 P 774.6098
A 42.7 A 26.5
K 0.8 K 0.8
L 355.276 L 355.276
ry 3.98 ry 3.7
E 29000 ksi E 29000 ksi
Fy 50 ksi Fy 50 ksi
KI/r 71.41226 < 4.71sqrt(E/Fy) 113.4318|KI/r 76.81643 < 4.71sqrt(E/Fy) 113.4318
Fe = pi2E/(kl/r)"2  56.12446 ksi Fe = pi2E/(kl/r)A2 48.50533 ksi
Fer 34.4375 YES P 1323.433|Fcr 32.4784 YES P 774.6098|
Fer 49.22115 NO P 1891.569|Fcr 42.53918 NO P 1014.559)
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m U TABLE: Element Forces - REDESIGN
w o Frame Section Station OutputCase P V2 V3 M2 M3 L K KL P, P./P. M2 M3 px10° b x10° b,x10° Interaction Eqn.
[ e (W] Text in Text Kip Kip Kip Kip-in Kip-in Kip-ft Kip-ft
Q % Frame 2.1 W14X90 377.44 Design Loads  -107.691 3.206 0.006006  -0.306 -168.981  377.44 0.8 2516267 -114.871 732.782 0.15676 H1-1b 0.163417 -23.7634 1.3647 179 3.26 0.126832972 <1.0 0K
“ Frame 2.1 0 Design Loads -114.871 -3.821 0.006006 1.961 -285.161
— m Frame 2.8 W14X257  341.104 Design Loads -1882.07 8.275 4.529 -999.241 -832.527 341.104 0.8 22.74027 -1898.65 2472.317 0.767965 H1-1a -83.2701 -122.266 0.4045 0.508 0.964 0.910347941 <1.0 OK
M © Frame 2.8 0 Design Loads -1898.65 -11.997 4.529 545.488 -1467.19
v Frame 2.14  W14X193 338742 Design Loads -1099.33  15.892  -3.255 685.908 -1788.41 338.742 0.8 22,5828 -1111.53 1842.423 0.603298 H1-1a 57.159 -149.034 0.5428 0.709 1.32 0.784413176 <1.0 OK
Frame 2.14 0 Design Loads -1111.53 0.71 -3.255 -416.785 1023.536
Frame 2.23 W14X90 0 Design Loads -374.391 -3.245 -0.571 -127.359 77.961 355.276 0.8 23.68507 -374.391 774.6098 0.483328 H1-la -10.6133 6.49675 1.291 1.74 3.26 0.529232036 <1.0 OK
Frame 2.23 355.276 Design Loads -368.063 3.782 -0.571 75.379 -17.352
Frame 2.27 W14X159  355.276 Design Loads -1319.88 6.719 1.189 -136.346 -481.328 355.276 0.8 23.68507 -1331.15 1452.802 0.916266 H1-la 23.83575 -40.1107 0.6883 0.839 1.62 0.990538459 <1.0 OK
Frame 2.27 0 Design Loads -1331.15 -5.796 1.189 286.029 -317.328
Frame 2.28 W14X145 0 Design Loads -718.966 -5.098 2.547 515.291 -369.61 355.276 0.8 23.68507 -718.966 1323.433 0.543258 H1l-la 42.94092 -48.5573 0.7556 0.989 1.78 0.667716247 <1.0 OK
Frame 2.28 355.276 Design Loads -708.703 6.298 2.547 -389.671 -582.687
Frame 2.33 W14X550 0 Design Loads -3711.06  -14.115 -8.21 -1914.26 -1125.62 269.75 0.8 17.98333 -3711.06 6157.084 0.60273 H1l-la -159.521 223.4977 0.1624 0.202 0.407 0.712801835 <1.0 OK
w Frame 2.33 269.75 Design Loads  -3666.73  -14.115 -8.21 300.308 2681.972
@ Frame 2.34 W14X550 312 Design Loads ~ -3625.3 43.756 -8.778 3038.713 -9020.92 312 0.8 20.8 -3676.57 5815.643 0.632186 H1-1a 253.2261 -751.744 0.172 0.204 0.407 0.888604502 <1.0 OK
= Frame 2.34 0 Design Loads -3676.57 43.756 -8.778 300.026 4631.015
— Frame 5.1 W14X90 0 Design Loads ~ -81.372 -3.704 -0.047 -4.737 -264.548 377.44 0.8 25.16267 -81.372 732.782 0.111045 H1-1b 1.0945 -22.0457 1.3647 16 285 0.098714091 <1.0 OK
(¥p] Q Frame 5.1 377.44 Design Loads ~ -74.193 3.323 -0.047 13.134  -192.57
u .m Frame 5.8 W14X109 0 Design Loads -570.872  -5.871 0.065 22.318 -547.883 341.104 0.8 22.74027 -570.872 973.6549 0.586319 H1-1a 1.859833 -45.6569 1.0271 139 2.56 0.65454293 <1.0 OK
— M Frame 5.8 341.104 Design Loads -563.892 2.659 0.065 0 3.41E-13
u Frame 5.13 W14X145 0 Design Loads -1221.27 -10.147 -0.881 -264.918 -1337.98 300.719 0.8 20.04793 -1221.27 1471.02 0.830222 Hl-la -22.0765 -111.498 0.6798 0.956 1.78 0.976110568 <1.0 OK
Frame 5.13 300.719 Design Loads -1215.06 1.249 -0.881 5.68E-14 2.05E-12
m Frame 5.16 W14X120 0 Design Loads -159.559 -4.718 0 0 0 338.742 0.8 22.5828 -159.559 1082.108 0.147452 H1-1b 0 -5.7E-14 0.9241 0971 232 0.073726023 <1.0 OK
b Frame 5.16 338.742 Design Loads -151.973 4.718 0 0 -6.8E-13
ﬁ&\luJ Frame 5.18 W14X145  338.742 Design Loads -625.828 5.698 0 0 4.55E-13 338.742 0.8 225828 -634.99 1369.065 0.463813 H1l-la 0 3.79E-14 0.7304 0989 1.78 0.463812982 <1.0 OK
Frame 5.18 0 Design Loads  -634.99 -5.698 0 0 0
g Frame 5.25 W14X120 0 Design Loads -403.419 -4.718 0 0 0 355.276 0.8 23.68507 -403.419 1041.354 0.387398 H1l-la 0 -1.9E-14 09603 1.25 232 0.387398488 <1.0 OK
n d Frame 5.25 355.276 Design Loads -394.921 4.718 0 0 -2.3E-13
pp— [ Frame 5.26 W14X90 0 Design Loads  542.576 -3.513 0 0 0 355.276 0.8 23.68507 548.904 774.6098 0.70862 H1l-la 0 1.9E-14 1.03 0709 3.26 0.56537112 <1.0 0K
d o o Frame 5.26 355.276 Design Loads ~ 548.904 3.513 0 0 2.27E-13
p— w Frame 5.27 W14X90 0 Design Loads  141.835 -3.513 0 0 0 355.276 0.8 23.68507 148.164 774.6098 0.191276 H1-1b 0 1.9E-14 1.03 174 3.26 0.07630446 <1.0 0K
s o Frame 5.27 355.276 Design Loads  148.164 3.513 0 0 2.27E-13
u —_— Frame 5.28 W14X120  355.276 Design Loads ~ -144.27 4.718 0 0 -2.3E-13 355.276 0.8 23.68507 -152.768 1041.354 0.146701 H1-1b 0 -1.9E-14 0.9603 125 232 0.073350651 <1.0 OK
B -} Frame 5.28 0 Design Loads -152.768 -4.718 0 0 0
D«nlu Frame 535  W14X550 269.75 Design Loads  -2914.69  -7.761 8.504 -273.57 1451.941  269.75 0.8 17.98333 -2959.02 6157.084 0.480588 H1-1a 168.3751 120.9951 0.1624 0.791  1.32 0.798550083 <1.0 OK
e Frame 5.35 0 Design Loads -2959.02 -7.761 8.504 2020.501 -641.604
h Frame 5.36 W14X550 312 Design Loads -2868.84 27.531 9.059 -3099.66 -5910.57 312 0.8 20.8 -2920.11 5815.643 0.502113 H1-1a -258.305 -492.548 0.172 0.202 0.407 0.70673795 <1.0 OK
T Frame 5.36 0 Design Loads -2920.11 27.531 9.059 -273.296 2679.043
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Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Frame 2.1  W14X90 P 732.782|Frame 5.1 W14X90 P 732.782|Frame 5.28 W14X120 1041.354
A 26.5 A 26.5 A 35.3

K 0.8 K 0.8 K 0.8

L 377.44 L 377.44 L 355.276

ry 3.7 ry 3.7 ry 3.74

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Ki/r 81.60865 < 4.71sqrt(E 113.4318KI/r 81.60865 < 4.71sqrt(E 113.4318|KI/r 75.99487 < 4.71sqrt(E 113.4318
Fe = pi2€/(kl. 42.97594 ksi Fe = pi2E/(kl; 42.97594 ksi Fe = pi2E/(kl 49.55976 ksi

Fer 30.72461 YES P 732.782|Fcr 30.72461 YES P 732.782|Fcr 32.77791 YES 1041.354
Fcr 37.6899 NO P 898.9041|Fcr 37.6899 NO P 898.9041|Fcr 43.46391 NO 1380.849
Frame 2.8 W14X257 P 2472.317|Frame 5.8  W14X109 P 973.6549|Frame 5.35 W14X550 6157.084
A 75.6 A 32 A 162

K 0.8 K 0.8 K 0.8

L 341.104 L 341.104 L 269.75

ry 413 ry 3.73 ry 4.49

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 66.07341 < 4.71sqrt(E 113.4318|KI/r 73.15903 < 4.71sqrt(E 113.4318|KI/r 48.06236 < 4.71sqrt(E 113.4318
Fe =pi2E/(kl  65.5608 ksi Fe = pi2E/(kl; 53.47636 ksi Fe = pi2E/(kl 123.9046 ksi

Fer 36.33623 YES P 2472.317|Fcr 33.80746 YES P 973.6549(Fcr 42.22966 YES 6157.084
Fcr 57.49682 NO P 3912.084|Fcr 46.89876 NO P 1350.684|Fcr 108.6644 NO 15843.26
Frame 2.14 W14X193 P 1842.423|Frame 5.13 W14X145 P 1471.02|Frame 5.36 W14X550 5815.643
A 56.8 A 42.7 A 162

K 0.8 K 0.8 K 0.8

L 338.742 L 300.719 L 312

ry 4.05 ry 3.98 ry 4.49

E 29000 ksi E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi Fy 50 ksi

Kl/r 66.912 < 4.71sqrt(E 113.4318|KI/r 60.44603 < 4.71sqrt(E 113.4318|KI/r 55.5902 < 4.71sqrt(E 113.4318|
Fe = pi2€/(kl. 63.92779 ksi Fe = pi2E/(kl; 78.33614 ksi Fe = pi2E/(kl 92.61925 ksi

Fer 36.04115 YES P 1842.423|Fcr 38.2779 YES P 1471.02|Fcr 39.88781 YES 5815.643
Fer 56.06468 NO P 2866.026|Fcr 68.7008 NO P 2640.172|Fcr 81.22708 NO 11842.91
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Frame 2.23 W14X90

A 26.5

K 0.8

L 355.276

ry 3.7

E 29000 ksi
Fy 50 ksi
Kl/r 76.81643 <

Fe = pi2E/(kl, 48.50533 ksi

P 774.6098

4.71sqrt(E 113.4318

Frame 5.16 'W14X120
A 35.3
K 0.8
L 338.742
ry 3.74
E 29000 ksi
Fy 50 ksi

Kl/r 72.45818 <

Fe = pi2E/(kl; 54.51586 ksi

P 1082.108

4.71sqrt(E 113.4318

Fer 32.4784 YES P 774.6098(Fcr 34.06068 YES P 1082.108
Fcr 42.53918 NO P 1014.559|Fcr 47.81041 NO P 1518.937
Frame 2.27 W14X159 P 1452.802|Frame 5.18 W14X145 P 1369.065
A 46.7 A 42.7

K 0.8 K 0.8

L 355.276 L 338.742

ry 4 ry 3.98

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.0552 < 4.71sqrt(E 113.4318(KI/r 68.08884 < 4.71sqrt(E 113.4318

Fe = pi2E/(kl, 56.68994 ksi

Fe =pi2E/(kl, 61.73704 ksi

Fer 34.56583 YES P 1452.802|Fcr 35.6249 YES P 1369.065
Fer 49.71708 NO P 2089.609|Fcr 54.14339 NO P 2080.73
Frame 2.28 W14X145 P 1323.433(Frame 5.25 W14X120 P 1041.354
A 42.7 A 35.3

K 0.8 K 0.8

L 355.276 L 355.276

ry 3.98 ry 3.74

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 71.41226 < 4.71sqrt(E 113.4318(KI/r 75.99487 < 4.71sqrt(E 113.4318

Fe = pi2€/(kl, 56.12446 ksi

Fe = pi2E/(kl; 49.55976 ksi

Fer 34.4375 YES P 1323.433(Fcr 32.77791 YES P 1041.354
Fcr 49.22115 NO P 1891.569|Fcr 43.46391 NO P 1380.849
Frame 2.33 W14X550 P 6157.084|Frame 5.26 W14X90 P 774.6098
A 162 A 26.5

K 0.8 K 0.8

L 269.75 L 355.276

ry 4.49 ry 37

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 48.06236 < 4.71sqrt(E 113.4318|Kl/r 76.81643 < 4.71sqrt(E 113.4318

Fe = pi2E/(kl, 123.9046 ksi

Fe = pi2E/(kl, 48.50533 ksi

Fer 42.22966 YES P 6157.084|Fcr 32.4784 YES P 774.6098
Fcr 108.6644 NO P 15843.26(Fcr 42.53918 NO P 1014.559
Frame 2.34 W14X550 P 5815.643|Frame 5.27 'W14X90 P 774.6098
A 162 A 26.5

K 0.8 K 0.8

L 312 L 355.276

ry 4.49 ry 3.7

E 29000 ksi E 29000 ksi

Fy 50 ksi Fy 50 ksi

Kl/r 55.5902 < 4.71sqrt(E 113.4318|Kl/r 76.81643 < 4.71sqrt(E 113.4318

Fe = pi2E/(kl, 92.61925 ksi

Fcr 39.88781 YES
Fcr 81.22708 NO

P 5815.643
P 11842.91

Fe = pi2E/(kl; 48.50533 ksi

Fer 32.4784 YES
Fer 42.53918 NO

P 774.6098
P 1014.559

University Park, PA

Jon Brangan
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Panel
fc

fr
Wind

wu

pMn

Long Rib
Wind

b

t

wu

Mu

pMn

Long Rib sw

b

t

wu
Mu
pMn

Deflection 3
delta sw
trans

delta wind
delta sw
hung
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wul2/8
fr10.9/c

wul2/8
frl0.9/c

3 (end)

wul2/8
frl0.9/c

Swl4/384E|

Swl4/384E
Swl4/384E|

Mike

5000
4030509
353.55

12.00
6.00
32.00
0.77
191

6.00
18.00
352.00
8.52
8.59

8.00
18.00
512.50
10.85
11.46

0.012501

0.193736
0.000938

Lucas

FoS =1.5 p363 pci

Millenium Science Complex

Sara Pace

University Park, PA

Jon Brangan

SwW
b 12.00
t 6.00
Ib/ft wu 75.00 Ib/ft
ftk/ft Mu wul2/8 1.59 ftk/ft
pMn frl0.9/c 1.91
A 1968
| 216
Ib/ft | hung 665.5
ftk Wp 13
ftk Y 150.33ft>  5.57yd’
Long Rib 3 (middle)
swW
b 16.00
t 18.00
Ib/ft wu 1025.00 Ib/ft
ftk Mu wul2/8 21.70 ftk
ftk pMn fr10.9/c 2291 ftk
L/360 0.366667
L/360 0.733333
L/360 0.733333



The Building Stimulus Millenium Science Complex
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The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
(°F) TEMPERATURE GRADIENTS (°F) | Name BS Thesis
160 _/l/ a =] § /l/“léo Number 1
= by
i - - = i Int. |7 City Harrisburg, PA
140 |— s = —1 140
- = i Date 3/31/2011
I~ [— i T
120 | R :Ei _| 190 | Analysis by: Paul Kuehnel
K — i
L % = i - .
— i Wall Type Option
ol . B oo [ ] [ ]
F{t—as =1 i 4
- U | i CLIMATIC CONDITIONS
80 Q I 1 —1 80
](DSP)t e L __::i v | Winter Summer
a i
|- V%QV : 1 - Temp (°F) 70 9 75 91
I B
40 | *® ! 1 pprH 40 | RH (%) 25 79 50 50
L - ‘q'i‘] | (;g) DPT (°F) 33 4 56 71
20 |- = =120
N v =1 i
o A= o PENNSYLVANIA
I~ SRR — I
i ve = | STATE UNIVERSITY
[—1 i
-20 -/]/ 2 =i : /lf—zo 104 ENGINEERING, UNIT A
O Winter | I Summer | UNIVERSITY PARK, PA, USA, 16802
Pﬁ Generic Material Manufacturer | Model No. Tl_liCk RVal W. ”l;emp. S.”l;emp.
(in.) ®) (°F) (°F)
1 | precast, face seal, 5 in. No Recor... Generic... 5.00 0.34 10.1 91.0
2 | cavity, 4 in. No Recor... Generic... 4.00 0.98 14.4 89.9
3 | rigid ins.,(expand.), 3 in. No Recor... Generic... 3.00 11.86 66.2 76.0
4 | poly film, ( 4mil) No Recor... Generic... 0.00 0.12 66.7 75.9
5 | steel stud, 5-1/2 in. No Recor... Generic... 5.51 0.12 67.2 75.7
6 | air film (ext), 3/4 in. No Recor... Generic... 0.75 0.17 68.0 75.5
7 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.50 0.46 70.0 75.0
Total or (Layer 0) 18.02 14.04 (8.6) O1.4)
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The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
(in.Hg) VAPOUR PRESSURE GRADIENTS (in.Hg) | Name BS Thesis
2.70 /l/ P =7 /l/ 270 | Number 1
i TR = ] City Harrisburg, PA
2,40 < =1 —{2.40
%, — Date 3/31/2011
n = T
210 I Qqq: h :Ei _|510 | Analysis by: Paul Kuehnel
A =
R —
i RR = ] Wall Type I:l Option I:l
1.80 — S =1 — 1.80
v =
—
N 8 < = ] CLIMATIC CONDITIONS
150 - |Ver = {150
L St e \_—i | Winter Summer
130 i | v Int. | BExt. | Int. | Ext.
L o5 : : - TempF) | — | — | 75 | 91
— )
0.90 |- & =} - S —0.90 |RH (%) — — | 50 | s0
4 —]
S b = 1 oerem | - | — | 56 | 7
Cont @ 4 = A
0.60 — B =] A —0.60
4 v [— |
030 Y = 030 PENNSYLVANIA
’ I v — -1
i = gl | STATE UNIVERSITY
v [— o
000 L—1, =l =k A, oo 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
| ** NO CONDENSATION ** |
Material Manufacturer | Model No. Rvap Temp \./apSat V-apC0nt
(1/M) (°F) | (inHg) | (in.Hg)
1 | precast, face seal, 5 in. No Recor... Generic... 1.506 90.6 1.451 0.724
2 | cavity, 4 in. No Recor... Generic... 0.033 89.5 1.401 0.724
3 | rigid ins.,(expand.), 3 in. No Recor... Generic... 0.773 76.0 0.905 0.718
4 | poly film, ( 4mil) No Recor... Generic... 11.443 75.9 0.901 0.639
5 | steel stud, 5-1/2 in. No Recor... Generic... 28.607 75.7 0.897 0.439
6 | air film (ext), 3/4 in. No Recor... Generic... 0.001 75.5 0.891 0.439
7 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.197 75.0 0.876 0.438
8
9
10
11
12
TOTAL or (Layer 0) 42.735 | (91.0) | (1.469) | (0.734)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
(nHg VAPOUR PRESSURE GRADIENTS 1ol Name 8 el
135 = = 1, —135 | Number 1
i e =) ] City Harrisburg, PA
1.20 |- o = —{1.20
v = : Date 3/31/2011
- v [— " -
1.05 — 5 qq;“‘ =] _l105 |Analysis by: Paul Kuehnel
: ot a = i ’
— v < _—I - o
— Wall Type Option
oo L LIN= Tyeo [ ] ]
a v =
i V: = I e ] CLIMATIC CONDITIONS
075 |— e =1 g Salz —Ho7s
i p % = / i Winter Summer
0.60 [— S@Q [— : : _lo.60 Int. Ext. Int. Ext.
- g 3% | i} Temp (°F) | 70 9 _ _
I
045 |- ;V ! —0.45 |RH (%) 25 79 — —
. N | - DPT (°F) 33 4 _ | _
Qv I
030 |- A ! —030
- I
I o | Vap N
s o2 B Toss PENNSYLVANIA
| =z i STATE UNIVERSITY
v = :
000 L—] = =1 AL 7, oo 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
| ** NO CONDENSATION ** |
Material Manufacturer | Model No. Rvap Temp YapSat V-apC0nt
(I/M) (°F) | (inHg) | (in.Hg)
1 | precast, face seal, 5 in. No Recor... Generic... 1.506 10.5 0.064 0.052
2 | cavity, 4 in. No Recor... Generic... 0.033 14.7 0.080 0.052
3 | rigid ins.,(expand.), 3 in. No Recor... Generic... 0.773 66.2 0.650 0.055
4 | poly film, ( 4mil) No Recor... Generic... 11.443 66.7 0.661 0.092
5 | steel stud, 5-1/2 in. No Recor... Generic... 28.607 67.2 0.673 0.184
6 | air film (ext), 3/4 in. No Recor... Generic... 0.001 68.0 0.690 0.184
7 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.197 70.0 0.740 0.185
8
9
10
11
12
TOTAL or (Layer 0) 42.735 (9.0) (0.060) | (0.047)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brang

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
(°F) TEMPERATURE GRADIENTS (°F) | Name BS Thesis
160 ‘—/l/ » = : ~160 | Number 1
2 «q Ry | T
i A = %ff T City Harrisburg, PA
140 | L@ =1 1 140
v =l 4 Date 3/31/2011
~ v 4 — ;: N
120 L } X :Ei it | 120 | Analysis by: Paul Kuehnel
Pread = 'l
o0 i . = B - Wall Type \:’ Option \:’
| A4 = i —
Ll =] i
- ¢ g ® = CLIMATIC CONDITIONS
80 : '
](Dg)t 0 EE Z Winter Summer
<4 —
o | |ere = Int. | Ext. | Int. | Ext
L % | - Temp (°F) | 70 9 75 91
daq I 1
40 |— Py ! i 40 | RH (%) 25 79 50 50
R i et 55.% 1 DPTCF) | 33 | 4 | 56 | 71
" v;:g__/éi ‘—T — 20
=
o T = . PENNSYLVANIA
I =l STATE UNIVERSITY
= — i
— A%
201s] —Lad =20 104 ENGINEERING, UNIT A
Pf | O Winter | - Summer | UNIVERSITY PARK, PA, USA, 16802
Generic Material Manufacturer | Model No. miCk RVal W. "l;emp. S."l;emp.
(in.) ®) P °F)
1 | precast, face seal, 5 in. No Recor... Generic... 5.00 0.34 9.7 91.1
2 | cavity, 4 in. No Recor... Generic... 4.00 0.98 12.9 90.3
3 | cavity, 4 in. No Recor... Generic... 4.00 0.98 16.0 89.4
4 | cavity, 4 in. No Recor... Generic... 4.00 0.98 19.2 88.6
5 | cavity, 4 in. No Recor... Generic... 4.00 0.98 22.4 87.7
6 | cavity, 4 in. No Recor... Generic... 4.00 0.98 25.6 86.9
7 | cavity, 4 in. No Recor... Generic... 4.00 0.98 28.8 86.0
8 | rigid ins.,(expand.), 3 in. No Recor... Generic... 3.00 11.86 67.2 75.8
9 | poly film, ( 4mil) No Recor... Generic... 0.00 0.12 67.6 75.7
10 | steel stud, 5-1/2 in. No Recor... Generic... 5.51 0.12 67.9 75.6
11 | air film (ext), 3/4 in. No Recor... Generic... 0.75 0.17 68.5 75.4
12 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.50 0.46 70.0 75.0
38.02 18.95 (8.6) 91.4)
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University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

CONDENSATION ANALYSIS

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)

WALL SECTION AND PROJECT
VAPOUR PRESSURE GRADIENTS i 1ot | Name 8 el

(in.Hg)
2.70 /I/ ey /l/:, =724 Number 1
< —
i a I In= #} City Harrisburg, PA
2.40 — g, =1 2400y
g = Eg il Date 3/31/2011
¢ =] / Analysis by: Paul Kuehnel
2.10 | v _::7‘)) alysis by:
v =l
i a7 = -1l Wall Type Option
. h = [ ] [ ]
% =l ;
i R = / CLIMATIC CONDITIONS
150 |- Ve | =i A
| Sat b \En ¥ Winter Summer
Rl 1l P
L = A TempF) | — | — | 75 | 91
7 Sy i)
090 |- oy = % RH (%) _ _ 50 50
L Vap a =1 1 DPT (°F) _ — | s | 1
Cont a4y = A
0.60 |— 5 v =1 066
< = i
- 7 =} =i PENNSYLVANIA
i | =039
| P =} v il  STATE UNIVERSITY
F % =i
000 L—, A JFoad 104 ENGINEERING, UNIT A
L
UNIVERSITY PARK, PA, USA, 16802
| ** NO CONDENSATION ** |
Material Manufacturer | Model No. Rvap Temp YapSat V-apC0nt
(1/M) (°F) | (inHg) | (in.Hg)
1 | precast, face seal, 5 in. No Recor... Generic... 1.506 90.7 1.456 0.724
2 | cavity, 4 in. No Recor... Generic... 0.033 89.9 1.418 0.724
3 | cavity, 4 in. No Recor... Generic... 0.033 89.1 1.382 0.723
4 | cavity, 4 in. No Recor... Generic... 0.033 88.2 1.346 0.723
5 | cavity, 4 in. No Recor... Generic... 0.033 87.4 1.311 0.723
6 | cavity, 4 in. No Recor... Generic... 0.033 86.6 1.277 0.723
7 | cavity, 4 in. No Recor... Generic... 0.033 85.7 1.244 0.722
8 | rigid ins.,(expand.), 3 in. No Recor... Generic... 0.773 75.7 0.898 0.717
9 | poly film, ( 4mil) No Recor... Generic... 11.443 75.6 0.895 0.638
10 | steel stud, 5-1/2 in. No Recor... Generic... 28.607 75.5 0.892 0.439
11 | air film (ext), 3/4 in. No Recor... Generic... 0.001 75.4 0.887 0.439
12 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.197 75.0 0.876 0.438
TOTAL or (Layer 0) 42.900 (91.0) | (1.469) | (0.734)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brang

CONDENSATION ANALYSIS

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)

WALL SECTION AND PROJECT
(in.Hg) VAPOUR PRESSURE GRADIENTS (in.Hg) | Name BS Thesis
1.35 R é‘t = ;_r:35 Number 1
i %] ht, " City Harrisburg, PA
120 |- Q- = / 120
A = Date 3/31/2011
105 vq ; /05 Analysis by: Paul Kuehnel
i } ; :E Wall Type Option
0.90 |— Wq = ?3.{15‘90 I:l I:l
av — X
- G =I" 4| 1 CLIMATIC CONDITIONS
075 |- Ta g =] 923 okt
L < g:; = /% Winter Summer
st L @ = / oo Int. | Ext. | Int. | Ext.
Ve / A
- S i Temp (°F) 70 9 - _
4 :
0.45 vgh #45 | RH (% 25 | 79 — —
& A (%)
= v / DPT (°F) 33 4 - —
0.30 |— bt /4::[’30
o s, = /ﬂmg '] PENNSYLVANIA
L 7 aa = ? STATE UNIVERSITY
000 L] lees = dloo 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
| ** NO CONDENSATION ** |
Material Manufacturer | Model No. Rvap Timp \./apSat V-apC0nt
(/M) (°F) | (inHg) | (in.Hg)
1 | precast, face seal, 5 in. No Recor... Generic... 1.506 10.1 0.063 0.052
2 | cavity, 4 in. No Recor... Generic... 0.033 13.2 0.074 0.052
3 | cavity, 4 in. No Recor... Generic... 0.033 16.4 0.086 0.052
4 | cavity, 4 in. No Recor... Generic... 0.033 19.6 0.101 0.052
5 | cavity, 4 in. No Recor... Generic... 0.033 22.7 0.117 0.053
6 | cavity, 4 in. No Recor... Generic... 0.033 259 0.136 0.053
7 | cavity, 4 in. No Recor... Generic... 0.033 29.0 0.158 0.053
8 | rigid ins.,(expand.), 3 in. No Recor... Generic... 0.773 67.2 0.672 0.055
9 | poly film, ( 4mil) No Recor... Generic... 11.443 67.6 0.681 0.092
10 | steel stud, 5-1/2 in. No Recor... Generic... 28.607 68.0 0.690 0.184
11 | air film (ext), 3/4 in. No Recor... Generic... 0.001 68.5 0.703 0.184
12 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.197 70.0 0.740 0.185
TOTAL or (Layer 0) 42.900 (9.0) (0.060) | (0.047)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
°F) TEMPERATURE GRADIENTS (°F) | Name 5 T
160 ‘_/l/ . — T /l/—‘léo Number 1
L :K N
i % = il Int. City Harrisburg, PA
140 |- - = | —| 140
= ; Date 3/31/2011
L = i i
120 - vi]:q :Ei ‘ _| 190 | Analysis by: Paul Kuehnel
[— i
i < = i ) Wall Type Option
wl s B o [ ] [ ]
v = i
- 0 o =] i) | CLIMATIC CONDITIONS
80 | i 80
](DSp)t A :q_v_ _ __::i Zap | | Winter Summer
71 o — gk
- oy ¥ : Ji ) Temp(°F) | 70 | 9 | 75 | 91
- !
40 | ¥ 3 : i pprf 40 | RH (%) 25 79 50 50
| -- -::; - = ---------- Sy DPT (°F) 33 4 56 | 71
20 | B =120
~ — i
- e = B 1
o <1 = ! o PENNSYLVANIA
I B3 — b 1
BREEE s | STATE UNIVERSITY
A [— i
-20 -4/ i =i /lf—zo 104 ENGINEERING, UNIT A
| O Winter - - Summer | UNIVERSITY PARK, PA, USA, 16802
Pﬁ Generic Material Manufacturer | Model No. Tl_]iCk RVal W. 'I;emp. S."l;emp :
(in.) ®) (°F) (°F)
1 | precast, face seal, 5 in. No Recor... Generic... 5.00 0.34 10.1 91.0
2 | cavity, 4 in. No Recor... Generic... 4.00 0.98 14.4 89.9
3 | rigid ins.,(expand.), 3 in. No Recor... Generic... 3.00 11.86 66.2 76.0
4 | poly film, ( 4mil) No Recor... Generic... 0.00 0.12 66.7 75.9
5 | steel stud, 5-1/2 in. No Recor... Generic... 5.51 0.12 67.2 75.7
6 | air film (ext), 3/4 in. No Recor... Generic... 0.75 0.17 68.0 75.5
7 sum bd., 1/2 in., (#1) No Recor... Generic... 0.50 0.46 70.0 75.0
gyp
Total or (Layer 0) 18.02 14.04 (8.6) O1.4)
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Millenium Science Complex
University Park, PA

Jon Brang

The Building Stimulus

Paul Kuehnel Mike Lucas Sara Pace

KL

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
(in.Hg) VAPOUR PRESSURE GRADIENTS (in.Hg) | Name BS Thesis
2.70 /l/ — — /l/ 270 | Number 1
i i Z«j =1 h City Harrisburg, PA
2.40 |- Y = —{2.40
da = s Date 3/31/2011
i @ =1 7
210 ; ::i _|210 | Analysis by: Paul Kuehnel
v = ke
= ~ — s - «
Vs — Wall Type Option
ol 3 EP Jiso [ ] [ ]
% 9 = |
N 7 g = CLIMATIC CONDITIONS
150 - |Vep T < = il {150
— ¥
| Sat a \_—: | Winter Summer
1.20 |— ;: i x _11.20 Int. Ext. Int. Ext.
L % : i Temp (°F) | — — | 75 | 91
[
0.90 |— ¥ = ) D —0.90 |RH (%) — — 50 50
O T =] i DPT (°F) | _ 1 s | 7
Cont o —] o
0.60 |— iy, =1 —o.60
- q gﬂ ::: i -
030 L 537— = oso PENNSYLVANIA
| = = i STATE UNIVERSITY
T =
000 L—1, . =l A, oo 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
| ** NO CONDENSATION ** |
Material Manufacturer | Model No. Rvap Temp \./apSat V-apC0nt
(1/M) (°F) | (inHg) | (in.Hg)
1 | precast, face seal, 5 in. No Recor... Generic... 1.506 90.6 1.451 0.724
2 | cavity, 4 in. No Recor... Generic... 0.197 89.5 1.401 0.722
3 | rigid ins.,(expand.), 3 in. No Recor... Generic... 0.773 76.0 0.905 0.717
4 | poly film, ( 4mil) No Recor... Generic... 11.443 75.9 0.901 0.638
5 | steel stud, 5-1/2 in. No Recor... Generic... 28.607 75.7 0.897 0.439
6 | air film (ext), 3/4 in. No Recor... Generic... 0.001 75.5 0.891 0.439
7 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.197 75.0 0.876 0.438
8
9
10
11
12
TOTAL or (Layer 0) 42.901 (91.0) | (1.469) | (0.734)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

The Heat, Air and Moisture Building Science Toolbox - V.1B-E/U (12)
WALL SECTION AND PROJECT
(nHg VAPOUR PRESSURE GRADIENTS 1ol Name 8 el
135 /l/ Fag — 7 /I/ L35 | Number 1
4 1 i
i ) =) City Harrisburg, PA
1.20 — < = ] —{1.20
o5 — g Date 3/31/2011
~ v By | B -1
105 i :Ei _|105 |Analysis by: Paul Kuehnel
3 - = g
i v = . ] Wall Type Option
o L 7 B Toso [ ] ]
i RN = V I CLIMATIC CONDITIONS
0.75 | ) = ap —0.75
"% o — Sat 3
o v = Winter Summer
L y = i
I (o}
- R : - Temp (°F) 70 9 - -
0.45 |- v o : —0.45 |RH (%) 25 79 _ _
= ‘. | 4 i} DPT (°F) 33 4 _ _
030 |— p : {030
L ﬁng | Vi 1
. 8o :/*cg}; . PENNSYLVANIA
I =7 | STATE UNIVERSITY
— i
0.00 /1/ =t i /]/ 0.00 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
| ** NO CONDENSATION ** |
Material Manufacturer | Model No. Rvap Temp YapSat V-apC0nt
(I/M) (°F) | (inHg) | (in.Hg)
1 | precast, face seal, 5 in. No Recor... Generic... 1.506 10.5 0.064 0.052
2 | cavity, 4 in. No Recor... Generic... 0.197 14.7 0.080 0.053
3 | rigid ins.,(expand.), 3 in. No Recor... Generic... 0.773 66.2 0.650 0.055
4 | poly film, ( 4mil) No Recor... Generic... 11.443 66.7 0.661 0.092
5 | steel stud, 5-1/2 in. No Recor... Generic... 28.607 67.2 0.673 0.184
6 | air film (ext), 3/4 in. No Recor... Generic... 0.001 68.0 0.690 0.184
7 | gypsum bd., 1/2 in., (#1) No Recor... Generic... 0.197 70.0 0.740 0.185
8
9
10
11
12
TOTAL or (Layer 0) 42.901 (9.0) (0.060) | (0.047)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:06:12

ID : 15
Name : Double Skin 3 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3787
width : 25.168
Uvalue : 0.12
SHGCc : 0.17
SCc : 0.20
Vtc : 0.22
RHG : 40.66

Layer Data for Glazing System '1l5 Double Skin 3 with Shading'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .0060 .047 .000 .840 .040
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.01l6
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)
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The Building Stimulus

Millenium Science Complex

University Park, PA

Jon Brangan

Paul Kuehnel Mike Lucas Sara Pace
Winter Summer
Oout In Oout In
Layl 1.3 1.6 120.6 122.8
Lay2 18.2 18.2 167.0 167.0
Lay3 25.6 25.8 161.1 160.7
Lay4 48.7 49.0 123.0 122.3

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11

00:15:37

ID : 15
Name : Double Skin 3 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3787
width : 25.168
Uvalue : 0.12
SHGCc : 0.17
SCc : 0.20
Vtc : 0.22
RHG : 40.66

Layer Data for Glazing System '1l5 Double Skin 3 with Shading'

Tir

.000

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2
Keff
Outside
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky
(F) (F) (mph) (Btu/h-£ft2) (F)

.320

.000

.000

1 Emis 2

.840 .040

.638 .638

.840 .040

.840 .040
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)

Winter Summer

Oout In Oout In
Layl 1.3 1.6 120.6 122.8
Lay2 18.2 18.2 167.0 167.0
Lay3 25.6 25.8 161.1 160.7
Lay4 48.7 49.0 123.0 122.3

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:16:00

ID : 15
Name : Double Skin 3 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3787
width : 25.168
Uvalue : 0.12
SHGCc : 0.17
SCc : 0.20
Vtc : 0.22
RHG : 40.66

Layer Data for Glazing System 'l5 Double Skin 3 with Shading'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)

Winter Summer

Oout In Oout In
Layl 1.3 1.6 120.6 122.8
Lay2 18.2 18.2 167.0 167.0
Lay3 25.6 25.8 161.1 160.7
Lay4 48.7 49.0 123.0 122.3
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11

00:07:30

ID . 14
Name : Double Skin 2 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3772
Width : 25.168
Uvalue : 0.12
SHGCc : 0.14
SCc : 0.16
Vtc : 0.19
RHG : 32.49

Layer Data for Glazing System '1l4 Double Skin 2 with Shading'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6261 VNE163.VIR #0.223 .281 .359 .511 .701 .061 .031 .000 .840 .032
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)

Winter Summer
Oout In Oout In
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The Building Stim

Paul Kuehnel

Layl 1.3 1.6 120.
Lay2 18.3 18.4 151.
Lay3 25.7 26.0 145.
Lay4 48.7 49.0 114.

Window v6.3.9.0 Glazing
00:14:04

ID : 14
Name Double Skin 2
Tilt 90.0
Glazings: 4

KEFF 0.3772
Width 25.168
Uvalue 0.12
SHGCc 0.14
SCc 0.16
Vtc 0.19
RHG 32.49

ulus

Mike Lucas

0 122.0
151.4
144.9
113.5

O N D

Millenium Science Complex

Sara Pace

University Park, PA

Jon Brangan

System Thermal and Optical Properties 02/22/11

with Shading

Layer Data for Glazing System 'l4 Double Skin 2 with Shading'
ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6261 VNE163.VIR #0.223 .281 .359 .511 .701 .061 .031 .000 .840 .032
.578
1 Air 6.343
.017
23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4
ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside
Environmental Conditions: 1 NFRC 100-2010
Tout Tin WndSpd Wnd Dir Solar Tsky Esky
(F) (F) (mph) (Btu/h-ft2) (F)
Uvalue -0.4 69.8 12.30 Windward .0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Temperature Distribution (degrees F)

Winter Summer

Oout In Out In
Layl 1.3 1.6 120.0 122.0
Lay2 18.3 18.4 151.4 151.4
Lay3 25.7 26.0 145.2 144.9
Lay4 48.7 49.0 114.0 113.5

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:14:21

ID : 14
Name : Double Skin 2 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3772
width : 25.168
Uvalue : 0.12
SHGCc : 0.14
SCc : 0.16
Vtc : 0.19
RHG : 32.49

Layer Data for Glazing System '1l4 Double Skin 2 with Shading'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6261 VNE163.VIR #0.223 .281 .359 .511 .701 .06l .031 .000 .840 .032
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010
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Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)

Winter Summer

Oout In Out In
Layl 1.3 1.6 120.0 122.0
Lay2 18.3 18.4 151.4 151.4
Lay3 25.7 26.0 145.2 144.9
Lay4 48.7 49.0 114.0 113.5

Jon Brangan
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:08:06

ID : 13
Name : Double Skin 1 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3787
width : 25.168
Uvalue : 0.12
SHGCc : 0.15
SCc : 0.17
Vtc : 0.18
RHG : 35.32

Layer Data for Glazing System '1l3 Double Skin 1 with Shading'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6071 VE62M.VIR #0.223 .290 .110 .445 .675 .059 .039 .000 .840 .040
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)

Winter Summer
Oout In out In
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Layl 1.3 1.6 135.3 138.3
Lay2 18.2 18.2 165.0 165.0
Lay3 25.6 25.8 157.7 157.3
Lay4 48.7 49.0 119.8 119.2

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:11:20

ID : 13
Name : Double Skin 1 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3787
width : 25.168
Uvalue : 0.12
SHGCc : 0.15
SCc : 0.17
Vtc : 0.18
RHG : 35.32

Layer Data for Glazing System '1l3 Double Skin 1 with Shading’

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6071 VE62M.VIR #0.223 .290 .110 .445 .675 .059 .039 .000 .840 .040
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
06046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Temperature Distribution (degrees F)

Winter Summer

Oout In Out In
Layl 1.3 1.6 135.3 138.3
Lay2 18.2 18.2 165.0 165.0
Lay3 25.6 25.8 157.7 157.3
Lay4 48.7 49.0 119.8 119.2

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:12:48

ID : 13
Name : Double Skin 1 with Shading
Tilt : 90.0
Glazings: 4

KEFF : 0.3787
width : 25.168
Uvalue : 0.12
SHGCc : 0.15
SCc : 0.17
Vtc : 0.18
RHG : 35.32

Layer Data for Glazing System '1l3 Double Skin 1 with Shading'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside
6071 VE62M.VIR #0.223 .290 .110 .445 .675 .059 .039 .000 .840 .040
.578
1 Air 6.343
.017

23 Double Skin Sha 0.024 .000 .700 .700 .000 .700 .700 .320 .638 .638
92.4

ding
1 Air 6.343
.626
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
1 Air 0.500
.016
6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Temperature Distribution (degrees F)

Winter Summer

out In out In
Layl 1.3 1.6 135.3 138.3
Lay2 18.2 18.2 165.0 165.0
Lay3 25.6 25.8 157.7 157.3
Lay4 48.7 49.0 119.8 119.2
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11

00:08:51

ID : 12
Name : MSC Original
Tilt : 90.0
Glazings: 2

KEFF 0.0166
Width 0.946
Uvalue 0.22
SHGCc : 0.34
SCc 0.39
vtc 0.63
RHG 80.31

Layer Data for Glazing System '1l2 MSC Original'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside

6046 VE12M.VIR #0.223 .383 .286 .449 .792 .0060 .047 .000 .840 .040
.578

1 Air 0.500

.017

6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Optical Properties for Glazing System '1l2 MSC Original'

Angle 0 10 20 30 40 50 60 70 80 90 Hemis
Vtc : 0.630 0.637 0.621 0.602 0.580 0.541 0.459 0.314 0.136 0.000 0.504
RE : 0.098 0.086 0.082 0.086 0.102 0.127 0.171 0.273 0.511 0.999 0.154
Rb : 0.076 0.064 0.060 0.065 0.081 0.107 0.152 0.259 0.502 0.999 0.135

Tsol : 0.255 0.259 0.252 0.244 0.235 0.220 0.187 0.128 0.056 0.000 0.205
RE : 0.309 0.301 0.299 0.302 0.311 0.328 0.356 0.428 0.608 0.999 0.345
Rb : 0.472 0.466 0.464 0.466 0.474 0.487 0.510 0.566 0.704 0.999 0.498

Absl : 0.341 0.344 0.350 0.354 0.354 0.354 0.360 0.356 0.282 0.001 0.346
Abs2 : 0.095 0.0%96 0.099 0.100 0.099 0.098 0.097 0.087 0.054 0.000 0.093
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

SHGCc: 0.338 0.342 0.338 0.331 0.322 0.306 0.272 0.207 0.108 0.000 0.287

Tdw-K : 0.200
Tdw-ISO: 0.414
Tuv : 0.027

Temperature Distribution (degrees F)

Winter Summer

Oout In Oout In
Layl 2.6 3.1 112.6 114.0
Lay2 41.4 41.9 114.6 114.3

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:10:08

ID : 12
Name : MSC Original
Tilt : 90.0
Glazings: 2

KEFF 0.0166
width 0.946
Uvalue 0.22
SHGCc : 0.34
SCc 0.39
Vtc 0.63
RHG 80.31

Layer Data for Glazing System '1l2 MSC Original'

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside

6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578

1 Air 0.500

.017

6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
(F) (F) (mph) (Btu/h-£t2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Optical Properties for Glazing System 'l2 MSC Original'

Angle 0 10 20 30 40 50 60 70 80 90 Hemis
Vtc 0.630 0.637 0.621 0.602 0.580 0.541 0.459 0.314 0.136 0.000 0.504
Rf : 0.098 0.086 0.082 0.086 0.102 0.127 0.171 0.273 0.511 0.999 0.154
Rb : 0.076 0.064 0.060 0.065 0.081 0.107 0.152 0.259 0.502 0.999 0.135
Tsol 0.255 0.259 0.252 0.244 0.235 0.220 0.187 0.128 0.056 0.000 0.205
RE 0.309 0.301 0.299 0.302 0.311 0.328 0.356 0.428 0.608 0.999 0.345
Rb : 0.472 0.466 0.464 0.466 0.474 0.487 0.510 0.566 0.704 0.999 0.498
Absl 0.341 0.344 0.350 0.354 0.354 0.354 0.360 0.356 0.282 0.001 0.346
Abs2 0.095 0.096 0.099 0.100 0.099 0.098 0.097 0.087 0.054 0.000 0.093

SHGCc: 0.338 0.342 0.338 0.331 0.322 0.306 0.272 0.207 0.108 0.000 0.287

Tdw-K : 0.200
Tdw-ISO: 0.414
Tuv : 0.027

Temperature Distribution (degrees F)

Winter Summer

out In Out In
Layl 2.6 3.1 112.6 114.0
Lay2 41.4 41.9 114.6 114.3

Window v6.3.9.0 Glazing System Thermal and Optical Properties 02/22/11
00:10:38

ID : 12
Name : MSC Original
Tilt : 90.0
Glazings: 2

KEFF 0.0166
wWidth 0.946
Uvalue 0.22
SHGCc : 0.34
SCc : 0.39
vtc 0.63
RHG 80.31

Layer Data for Glazing System 'l2 MSC Original'
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Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

ID Name D( ") Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2
Keff
Outside

6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578

1 Air 0.500

.017

6046 VE12M.VIR #0.223 .383 .286 .449 .792 .060 .047 .000 .840 .040
.578
Inside

Environmental Conditions: 1 NFRC 100-2010

Tout Tin WndSpd Wnd Dir Solar Tsky Esky

(F) (F) (mph) (Btu/h-£ft2) (F)
Uvalue -0.4 69.8 12.30 Windward 0.0 -0.4 1.00
Solar 89.6 75.2 6.26 Windward 248.2 89.6 1.00

Optical Properties for Glazing System 'l2 MSC Original'

Angle 0 10 20 30 40 50 60 70 80 90 Hemis
Vtc 0.630 0.637 0.621 0.602 0.580 0.541 0.459 0.314 0.136 0.000 0.504
RE 0.098 0.086 0.082 0.086 0.102 0.127 0.171 0.273 0.511 0.999 0.154
Rb : 0.076 0.064 0.060 0.065 0.081 0.107 0.152 0.259 0.502 0.999 0.135
Tsol 0.255 0.259 0.252 0.244 0.235 0.220 0.187 0.128 0.056 0.000 0.205
RE 0.309 0.301 0.299 0.302 0.311 0.328 0.356 0.428 0.608 0.999 0.345
Rb : 0.472 0.466 0.464 0.466 0.474 0.487 0.510 0.566 0.704 0.999 0.498
Absl 0.341 0.344 0.350 0.354 0.354 0.354 0.360 0.356 0.282 0.001 0.346
Abs2 0.095 0.096 0.099 0.100 0.099 0.098 0.097 0.087 0.054 0.000 0.093

SHGCc: 0.338 0.342 0.338 0.331 0.322 0.306 0.272 0.207 0.108 0.000 0.287

Tdw-K : 0.200
Tdw-ISO: 0.414
Tuv . 0.027

Temperature Distribution (degrees F)

Winter Summer

Oout In Oout In
Layl 2.6 3.1 112.6 114.0
Lay2 41.4 41.9 114.6 114.3

243|Page

KL



K

The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
VE1-2M Both VE6-2M Ext. VNE1-63 Ext.  Existing

U-factor (Summer) 0.107 0.106 0.104 0.29
(BTU/hr ft2 F)
SC 0.326 0.273 0.260 0.388
SHGC 0.283 0.237 0.226 0.338
Solar Transmissibility 0.185 0.150 0.153 0.256
Visible Transmissibility 0.502 0.428 0.444 0.630
Solar Reflectivity, Inside 0.481 0.480 0.481 0.472
Visible Reflectivity, Inside 0.0949 0.0919 0.0886 0.0762
Keff 0.3966 0.3966 0.3883 -0.2297
(BTU/hr ft F)
Air Gap Keff 0.7874 0.7874 0.1988 -
(BTU/hr ft F)
Office Zone Solar Gain Lab Zone Solar Gain
250000 160000
Original 140000 -I Orlglnal
Design Design
200000
120000
= VE1-2M = 1 VE1-2M
E 150000 I Interior/Exteri E 100000 Interior/Exteri
) I or =) or
'g VE1-2M 'é 80000 VE1-2M
(U] . (U] .
~ 100000 Interior, VE6- = Interior, VE6-
) . £ 60000 .
<) 2M Exterior [} 2M Exterior
w (7]
VE1-2M 40000 VE1-2M
50000 Interior, Interior,
VNE1-63 20000 VNE1-63
0 0
Page | 244



245|Page

X <
L O
—
C
Q J ©
c 0
S C
(@] T
[ T
() [a)
()] W | = 240 | abed yoday 0340 Wayshs ¢ - ! 20'4SQTOSW NSd ‘3w jaseleq
o IOJ 110Z/£2/E0 U0 Wd 04:0} 18 P2IRINJJED G'9°Z°9A 00L @3 OVYHL x3|dwog 39UaldS WNIUUB||IN ‘aweN 1alosg
=
g m () 0oLY'Z L] | o 0 0 1000 3x3
(@) > 089 90Z 188'ST 6'67€' - waAdol | 19 665 06Y'S llem
w == 00 00 0 00 Jpwny| | o 0 S96'Z} 00y €677 968} re04
n 0 4x3
=3 00 00 O 00 Jeayald 0 Jooaiul || 069 €55 195 1’66 1'TL 118 188'ST 9206 8y VIZk JuaA 3do
m 00 00 O 00 BIH xny| 0 y¥ed | |00 00 00 00 00 00 0 00 00 00 610 xny
= 006 L0S 188'SZ 1ozl BiH urewy 18661 doold | G55 90§ L0S 9€9 679 GlL 8ETWT L6 vzzs 589 612 urew
S - Q 4. 4. wp ygw 6 b 4. 4. a4, 4. wp yan yaw uoy
[ (&) 6A7 w3 mopny oD Apoeded sse|o 1ej0), $0ID YH/EWEa aAea ¥HAMWSEQ 12 moyly o3 ~depsuss  Auoeded fejoL
e (4] NOILD3T3S 710D ONILVYIH SVYIUv NOILD3T3S 7102 ONIT00D
— DI
— © £0¢ aidoad 'ON || 0000} 08B'ELY'T 866'695- <==[B]OL PUBI9 0000}  0E6'GIS 0000+  06€72Z8 7.9'16 118609 <==[ejoL pueI9
M — 9r'8sl-  L6'ShL Aumg
(4+] 1zz8 uoyd | | 000 0 abeyea ay Alddns 0 0 0 abeyea ny Alddng
v 90°0¢} uoywyd | | 00°0 (1] dnyd 3H dns Jwepun 0 0 dnid 1H dns Jwepun
99’} 85’} Aup . 0 0 0 dnyd JeaH pNa
0001 6701 YO % || €68}  8Ye'89Y- 23y [eUonIPPY 0 0 0 JeaH ued 10y
Bugeay  Buijood 000 0 ‘410 jeayaid vy | 14 L206°HL jeay uey 'dns
ISVS  OPB'BYE L ‘410 1e3Y21d VO ¢- 102'92- 102'92- JeaH Isneyx3
SMO ONIRIFINIONT TL0-  €oL'lL TeaH Isneuxa | 856'G1E v p8'see ¥8'sse Buizis Jpun/a0
06'H Ziv'vee- Y6z Buizis apun/ao 0 0 Buizig A0 ‘PIWNYaQ
0 0 0 JeaH sueiL vy by 0 0 0 0 0 JeaH suedl iy by
0 0 sdn abeyeat| | ;g S8y ZyL- S8r'zrl- peoT uope|pusp €€ 786'0L1- 8z- ¥60°1€2- 0 ¥60'1€C- peo uope|uaA
0 0 umg abeyea | | 000 ] LLVphs peobunpd | 1£9's 0 0 ¥81'L1- v8LLL peo buyed
0 0 Aseyixny
668'6L  668'6) yxz wy | | 000 0 0 <==[Bjo/ 4ns SLEP8L e 601'852 £se'el 98.'vrT <==[ejos qns
% 6£8'9 6£8'9 sneux3 | | 000 0 0 oSIN v 1L 6 s'1L 0 ovs'LL ISIN
%] 0zL'ze  00S'LE wingey | | 000 0 0 ajdoad 17909 St €82'1Z1 0 €82' 121 adoad
= 18862 188'SZ yydoisumn | | 000 0 0 Sl 126V 8 08Z'59 £eeel 12618 sy6n
=1 198 288 Y] speot feway | speo1 feusau
188'GZ  188'SZ JUA NHY :
(¥p] Q 188'6Z  188'SZ JUBA WON | | 9o 85195z~ $o8'8L1- <==[ejo[ gns | GE 80Z'181 e 928'05€ YoL'L2) 1Z1'eze <==/BJoJ 4ns
= .u.m 0 0 ued99s | | 6z 769°5" 69'SS- uonenyu| €9}'64- 14 ov0'Ie ov0'Ie uoenyu|
= 188'SZ 19942 uequrep | | 0 0 0 1004 Juadelpy 0 0 0 0 0 Jooj4 Juadelpy
188'SZ 199'vZ feujuuay | | 000 0 0 Jooj4 0 0 0 0 100]4
- 188'ST  199'PT ssnyg || 000 0 0 Jooq/uoniued |0 0 0 0 0 Jooqyuonned
m BineeH  Bugoo S10 0L 0zL- puod IleM 10 612- 0 v.0'L ors o puo [lepm
¢ ; 414 6Y'Z9- 679" U0 100Q/SSBID - | ¥ 16602~ 14 9G¥ 9k 0 95¥'9L PU0Q J000/SSBIO
g SMOTAIV 000 0 0 JejoS SSBIS EF 0v6'022 1z 98¢'GLL 0 98€'sL1 1ej0S SSBIO
) €9y $09'¥LE 0 puogjooy 0 0 St $98'9Z 1 $98'9Z 1 0 puog jooy
000 0 0 puod IS 0 0 0 0 0 0 puod aykis
w 00 82 Pudud || 000 0 0 Jejos RIS 0 0 0 0 0 0 Jejos IS
00 ot alpig ud speo adojaauz speoT adojaauzg
oNn 00 vo avw ud | | (%) umg wmg (%) umg (%) wnig wmg wmg
— 129 [97] voney | | PIOLIO suasioL suas adeds - [@J0L JO 3lqIsuss [ejoL JO  PjoL e +'Suag  je7 4+ 'suas
n Q V29 Sl winjay | | wadsad Nead 109 sead aoeds uadled aoeds oRd BN wnuald aoedg
@ et c 119 5L wnuald ey ,
B D L 006 0'ss aavs b :8aY0 ¥S:90v0 26/2L168 “¥H/BMWEAYO Iy SpISINO
e e Bupeay  Bujjood ubisag Buneaq JHOW L€ JHON LV 1L AHOW ‘8w je payead
® m m SIUNLYHIdNTL MV3d 1102 ONILVIH Mv3d 30vdS 910 MV¥3d 7102 ONITO0D
B m (}Inejo@ Mol UIIN %0€) ¥eayay dWN|oA 3|qeLEA qeq
mra OIN3avoy Ag
e swns)o9yod Emum>w
& o




X <
L O
—
C
Q S ©
=
O
m m C Z J0 7 abed poday swnsyoayp waishs ¢ - anjewdly 2°'4SA"OSW NSd ‘aweN jeseeq
(@] a m LLOZ/LT/E0 UO Wd 01:0} ¥e PalBINo[ed G'9'Z'9A 002 @3OVYL xa]dwoQ 9uajdg WnjUUR|IY :awe 0afoid
O e
() s c oLie reoL] [ o 0 0 100a X3
R [
O = o 00 00 0 00 juap 3do i) 810°L TS8TI Iem
c 02 00 00 0 00 mwwnH | 0 0 051 Jo0y vELNL 816 res01
0 114x3
.m e 8l 0'LL 9059 1'z6Z- jeayaid 0 d00@jul 00 00 00 00 00 00 0 00 00 00 ap 3do
|©) .V 00 00 0 00 BIH xny 0 yed 00 00 00 00 00 00 0 00 00 00 612 xny
w m 006 815 0¥TI [ Ag4°s BiH urew 299'8Z dooid 98y Z76¥ 819 VL9 8v9 108 ¢€0L9Z 0zes PeLLL 8.6 610 urew
4. ER wp Ugw %) b 4. 4. q)/46 ER ER ug yaw yaw uo}
-
m B w moluy 109 Ayoeded sse|9 [e301 sS01D dH/amwaaq 2aes dH/awaa 83 Moy 10D “ded suas Ayoeded ejoL
S NOILD3T3S 710D ONILVIH SY3dv [ NOILD3T3S 110D ONITO0D
o p— Q
| = O 8¢ aidoad ON | | 0000} S00'Z18" PI9'vLT- <==[ejoL puei9 0000} ¥S8'FLY ,00001  9SE'€LL’} 058'v2 0¥6'689 <==[B]JOL pueid
()] © 1582-  vBOF A-ume
—_— a [4X74 uoyal (000 0 abeyea iy Alddns | 0 0 0 abesea iy Alddng
ﬂ [1+] 2500€ uoywyo | | 000 0 dnyid IH dng Jepun ¢ 0 0 dnid JH dng Japun
M — o o'l 4w . 0 0 0 dnyd JeaH na
© g oy \zz vo%|[000 0O Jeayay feuonIppy € 900' LY 900’y JeaH ued 19y
w Bupgeay  Buijoon 08¢l 8LLZH- ‘WiaIeaydid v | '8 608'Z6 jeaH ued ‘dns
8L 616'€9- "Hig Jeayaid Vo . ‘g- 128'0¢- 128'0¢- JeaH ysneyx3
SMD ONIN3IINIONT Z6°¢- 150'2€ JeaH Jsneux3 | 0 0 0 0 0 Buizis pun/a0
190 11G'g- 115'g- Bujzig Jpun/a0 0 0 Buis AQ ‘plwNyaq
0 0 0 JeaH suelL iy by 0 0 0 0 0 JeaH suedl iy [py
0 0 sdnabexeal| | zpop  ¢el'0cE- 0 peoT uopeInuaA 0 0 2z 962'G1E 0 0 PeOT UoHR|UIA
0 0 umqa abexes| | 000 0 G0L'68- peobuypd | £89'G 0 0 28261~ 28261 peo buyed
0 0 Kreypxny
0 0 yx3z wy | | 000 0 0 <==[Bjoj qAS | | 109°252 135 €1£'99¢ 18921 2£9'81¢ <==[Bjo/ gng
699'9 €808 isneux3 | | 00'0 0 0 sIN 1yl 818'G8 L 8v8'c8 0 8¥8'G8 ISIN
L¥0'vL 996'0€ wnsy | | 000 0 0 sdoad ' 9| 1£0'96 (9l 190261 0 190261 a|doag
2} 0¥'TL 0LY'ZH yy/doisumn | | 000 0 0 syb 43 €22'0L 8 y0v'88 189°LL €zL'0L B
w 9.6'L 9.5°L 3 speo fewau | SpeoT feusRu|
S £80'G 909 JUSA NHY 2 :
| €80' 9059 JUBA WON | | 1714 221'9¢¢- 865622~ <==[ejo[ gng | 8S 0.5°95¢ B % £ve'88t 21€'99 9z0'zze <=={ejof gng
0 0 uejoas | | €571 60¥'20}- 60201~ uogenyul - 08¥ZH il 19Y'92 19¥'92 uonenyu|
1%2) bom. 0FZL 06867 ueguren | [0 0 0 10oj4 uaselpy 0 0 ‘0 0 0 0 100]4 JusoelpY
= == 0FZL 08867 feujuay | | 000 0 0 J04 0 0 0 0 0 Jool4
’ M 0v'zL 06€'62 esna oouo 0 . 0 . loogyuoniyed |0 0 .0 0 ) . 0 JooQyuoniied
u BupesH  bBujj00d el 8260}~ evie- puoy llepA 0 5T 0 €86'C 160C €68 puog [lep
916l SY8'eTl- SY8'eTL- Puoy leog/ssej 3 L2118 ‘€ £06'62 0 €06'6Z puo Joog/sser
m SMOTJIV 000 0 0 {ejog sselH GG ozL'see 8l 89.'7iT 0 69L'71T JB|OS SSBIO
81ZL 6€5'66- 0 puoj jooy 0 0 S 92C'¥9 92Y9 0 PUoY jooy
® pr— 000 0 0 puoQ WS 0 0 0 0 0 0 puog adIS
4+ 00 7T P4 ud || 000 0 0 Jeog S 0 0 0 0 0 0 Jejos s
w 00 L0 aipig ud speo adojaauz speo adojaaug
00 €0 armmud | | (%) wmg ymg (%) wmg %) wmg ymg wmg
n v_ v Ve 208 vO/3Y | | I0LJO suds oL suas aoeds ' [JOLJO  3qISUIS [ejoL JO  [ejoL R74°SUSS TR 4 'SUIS
— 969 (¥ 7] winjay | | uadsad ead 110D ¥ead aoeds 1Ju20legd  doeds 1juadled BN wnuald aoeds
= < 959 oL wnuaid ey : :
o= o 0086 0'ss aavs L 1gavo 18:90Qv0 : 0L/ ¥L/ 16 “¥HAMWEAYO
d |MH; Bupeay  Buljood uBisaq Buneaq UH/OW €1/6 JHONW PL/L AHOW :
Py = STAUNLYHIJNITL MV3d 7102 ONILVY3H MV3d 30VdS 9710 MV¥3d 710D ONITO0D
x
& —_— (3nejoa mold UIN %0€) ¥eayay SWN|OA d|qelEA YO
=
© OIN3AavoY Ag
Q o swns)oayo wajisAs

Page | 246



247|Page

X <
L oo
—
C
Q J ©
E 0
C
oL ®
[a T
() [a)
@ > c 240 7 abed uoday swnsoayd waysks ¥ - amewsdly 21y4SQd”OSW NSd ‘aweN jasejeq
) .&.ll\ (o) +10Z/20/¥0 U0 Wd €2:60 1& P31e|ndjed G'9°'2'9A 002 @30VHL X3|dwo) 0US10S WNIUUI||IY :awep joafoid
c 9
(O] £95L oL [0 o 0 Io0a ¥
e N 00 00 0 00 waAdo | g5 8L0'L 2S8TI 1lem
L) = 00 00 0 00 Jplwny | o 0 025+ o0y €8ZLL 06 reoL
w c 0 a14x3
|81 0L 9059 1262 Jeayaid 0 Joogiul (00 00 00 00 00 00 O 00 00 00 A do
m - 00 00 0 00 BiH xny 0 ¥ed |00 00 00 00 00 00 O 00 00 00 612 xny
{006 815 620°H Tror BiH urew 299'8Z 1004 | |68y €6V 8IS 1’89  Lv9 108 S6T'ST 6'88L €8z 06 612 urep
y m () 4. 4. wp yaw ) A aub 4. 4. qub 4. 4. wp uan ugw uo}
c he] 6A7 u3a  mouny 0D Apoeded sse|9 10301 501D yH/amwaa aaea ¥HAMWEARUI Moy 0D ‘dedsuas  Ajoeded eloL
e © NOILD3T3S 10D ONILVIH SY3dv | NOILD3T3S 0D ONITOO0D
— Dl
— © 8¢ aidoad 'ON | | 0000}  9Z€'95L- 698'7¥Z- <==fejoL pueid 0000+ I8} LLS 0000}  1SZ'8ZV'F  ¥EE'Z9 1¥9'229 <==[J0L pueId
— -t 6E'9Z-  9€6E Aauma
M © y8'70¢ uoy4 | | 000 0 abeyea a1y Ajddng 0 0 0 afiesea iy Aiddng
w £V €67 uoyuyo | | 000 0 dnyid JH dns Jwapun 0 0 dnyid IH dns Jiepun
8£'0 960 BT 0 0 0 dnyd eaH 1na
gy g€z VY0 % || 000 0 Jeayay [euoppyY ¥ 608°6€ 608'6€ JeaH ued 12y
Bupesq  Bujj00d LML 885'88- ‘Wiaieaydid v 8 8£6'68 jeaH ued ‘dns
££'8 086'29- ‘W13 edy2Id YO z- 918'92- 918'9z- JeaH Jsneuxa
SMO ONIYIINIONT [ 90Z'¢E JeaH Jsneyxz | 0 0 0 0 0 Buizis Jpunir0
0z0- 16%°L 6%} Bujzis spun/no 0 0 BuR|s A0 'PIWNY2Q
0 0 0 1eaH sueiL iy by 0 0 0 0 0 JeaH suel 1y fpy
0 0 sdnabeyeal| | pgey  |og'Lce- 0 peoT uopejpuap 0 0 XA 8£€'¢0¢ 0 0 PeOT UORRIRUIA
0 0 uma abeyea | | 000 0 Porara 2 peoq buned 0 98T 0 0 LG PPLGH peot Buied
0 0 Keeyixny
0 0 yxa wy | | 000 0 0 <==[BJ01 4AS . ¥, 109252 € £1£'99¢ 189} z€9'8v¢ <==[Bjo qns
4] 089'9 £80'8 sneuxa | | 000 0 0 oSN gL 8¥8'¢8 8 8y8'c8 0 8r8's8 SN
© S09'Z7H  S9L'6T wmay | | 000 0 0 adoad 21 1£0'96 21 190'Z61 0 190261 ajdoad
O 620°L  6Z0'HH yydoisum | | 000 0 0 SULE A €eL'oL 8 vov'ss 189'L1 €eL'0L Sybn
IU._ o5t st 1l Dkl RSN SpeoT fewsaul
$0L'S 905'9 JUBA NHY
w Q 0L'S 9059 JUSA WON | | pgop $06°80€- 21202 <==[Bjof gNS 95 ¥00°2Z¢ z€ 699'G5¢ v08'9% 598'80¢ <==[BJ0f 4ng
x 0 0 uedo3s || vScl  60Y'Z0L- 60204~ uoesmyyul -} 1£9'L L 9sy'eL 9s¥'eL uonen|yy|
- e 620'lL 6852 ueg upep | | 0 0 0 oo jusoelpy 0 0 0 0 0 0 J00|4 Juaoelpy
—d M 670'L 689/ feujuay | | 000 0 0 Jo0l4 0 0 0 0 0 00|14
u 620° L1 68522 ssnyg | | 000 o 0 JooQ/uoniued 0 0 0 0 0 Jooq/uonied
Biiesii Bugood i 888'04- epie- puod Ilem 10 ¥82 0 S50'C 094z S68 puoy lleat
m 102V 6l5'96" S.5'96" PUCD 1000/SSEID - 0 902’} 2 68002 0 680'02 PU0Y 00Q/SSEID
SMOTAAIV 000 0 0 JBj0S SSBID - 95 11821 61 9y iz 0 9Tr'viz Je|0S SSEO
v | 60€l  Z€0'66" 0 puogjooy 0 0 4 yv9'vp r9'vy 0 pUOD jooy
B 000 0 0 puoQ 3WS 0 0 0 0 0 0 PUOD S
w 00 (44 pudud| | 000 0 0 Jeog SUdS 0 0 0 0 0 0 Jejos 2yif4s
00 L0 aleigud speo adojaauz speo- adojaaug
on 00 €0 arw ud | | (%) ymg ymg (%) ymg (%) ymg wmg ymg
—_— zor 1’08 voney | | PIOLIO suasjoL suas aoeds [JOLJO  2IqISuds 1ejoL JO  FejoL ®74°5UBS e +°SUSS
n Q 69 022 wn)ay | [ wadsad Nead 1109 Nead aseds uadiad 3deds JudRd BN wnuald 2oeds
o p— = ¥'59 LSL wnuaid ey
B @ o o 006 0'6S gavs b 18avo 8.:9av0 201/ ¥L /68 ‘¥H/EMWEAYO Y 3PISINO
(] Bupgeay  Bujj00d uBisaq Bunesy /oW ZV/ 6 UHOW €L/ JHOW 9w je payead
i m m SFANLVIIJNTL MV3d 1102 ONILVIH MV3d 30VdS 9710 MV3d 10D ONITO0D
B m (}nejag mold UIN %0¢) Feayay dWN|OA d|qelen 22140
mra OIN3AvOV Ag
e swns)}oayd Ew~m>w
& o




Millenium Science Complex

The Building Stimulus

University Park, PA

Jon Brangan

Sara Pace

(%]
S
v}
3
-
Q
-
=

Paul Kuehnel

40 ¢ abed yoday SWINSHIBYD WRJSAS - SANELIIY
110Z/€0/#0 U0 WY ¥E:T 1 18 Peje|ndled G'9'Z2'9A 002 @3OVYL

o) 'ZWweag p

X3|du109 9URIDS WNLUB(IIN

‘aweN jesejeq
‘aweN aloid

g'180°Z- reroL| | o 0 0 100Q X3
00 00 0 00 wapdo | gg 8l0'L TSBTL lrem
00 00 0 00 Ny | o 0 05} Jooy Syt ves 1ej01
0 114x3
¥'€9  v6y 905'9 ¥001- Jeayaid 0 Joogu |00 00 00 00 00 00 O 00 00 00 an do
L'¢8  00L ov8'IZl SoveL- BiH xny 0 Yed 9'¢9 €69 €49 9'e9 L9 0L O8Izl 1’206 1'206 6L 619 xny
0¢8 v'€9 9059 90opi- BIH urew 299'8Z do001d || 269 TBS PEY 90L 1S9 66L 9059 oey yzzh zok 610 urew
4. 4, wp ugan %) aub 4, 4. qub 4, 4. w0 ug yaw uoy
6A7 w3 mowy D Ajyoeded sse|9 1ej0) $5019 yH/aMWaq anea yH/aWEQ eI mopny o) Cdedsuss  Aydeded oL
NOILD3T3S 110D ONILVIH Sv3dv NOILD3T3S 102 ONITO0D
8¢ aidoad 'oN | | 0000}  0G4'€ZS- 60€'GLE- <==[ejoL puei9 0000} S86°C¥ 0000}  SZP'PTO'L YT 96¥'€96 <==[BJ0L puei9
e Viad Aaumg
LY'608'T uoyd | | 000 0 abeyea a1y Alddng : 0 0 0 abeyea ny A|ddng
8L/€9 uoywyd | | 00'0 0 dmid 3H dns Jwepun 0 0 dnyd IH dns Jispun
€20 €20 RITIE] 0 0 0 dnyd JeaH Jona
000} 0001 Yo % | | 000 0 Jeayay [euonIppY ! SI6'H GL6'LE JeaH ued Joy
Bupeay  Bujjo0n 000 0 “Bigjeayaid v € 651'€E JeaH ued “dns
000 0 ‘u1a Jedy2.1d YO s Al Vadia JeaH Jsneyx3
SHD ONI¥3IINIONT 68'6- 0zL'\S JeaH Jsneyx3 | 926k~ 991618 0 0 0 Bujzis Jpun/ao
08'LL  SEL'E6" gel'e6- Buizis Jpunino 0 0 Bugis a0 ‘plwnyaq
0 0 0 eaH suelL Ay by 0 0 0 0 0 JeaH suedl iy [Py
0 0 sdnabexeal| | gzgz  18'LpL- 0 peoT uogeiRusA 0 0 ! 122's) 0 0 peo uopelIusA
0 0 umg abeyea | | 000 0 9.L28% peoq buyed S01 9vL'sy 0 0 256'6¢- z86'se peot buied
o8Izl 6eYTiL Keeipxny £
0 0 uyxg wy | | 000 0 0 <==[Bjo| qns 695 Tivore e €Z6'15¢E 16691 9Z6'vee <==[Bjo] gng
£80'8 €80'8 isneuxa | | 000 0 0 oSIN - ' 88l 0£9°08 8 9zz'18 0 9zz'I8 asiy
€808 £80'8 wny | | 000 0 0 3jdoad 1434 9v1'76 13 [4¥:1} 0 (47513 a|doad
0 0 yydojsum | | 000 0 0 s 61 969'29 8 S86'78 166'91 88629 S1y6n
9.8'} 9.6°} 1l speoT [ewaju) Speo feusdlul
905'9 905'9 JUIA NHY
905'9 905’9 JUBA WON | | zg'eg $68'CES- 865622 <==[8Jof gns W ££8°909 9 895°259 15549 £10'€6S <==[BJOJ qns
0 0 ued0as | [ 8S6L  6OV'ZOM- 60V'Z0}- uogenjuul - g¢ 126'71 € 809'7¢ 8097 uonexn|yu|
906'9 905°9 ueguen || 0 0 0 Jooj4 uaoelpy 10 0 0 0 0 0 100]4 Juaoelpy
905'9 905'9 reuiuway | | 000 0 0 J004 0 0 0 0 0 1004
9059 905’9 snyg|[000 0 0 looq/uonued 0 0 0 0 : 0 Jooqyuoned
Supesy  Bulood S0T €220} evle- puod lem 1 vze 0 vLL'L yS1L 0z9. puoQ [leph
L9°€C SY8'ETl- Sr8'ETL Puoy J00q/ssei 9k 5969~ 3 L4104 0 LLL'04 Puoy Joog/sseio
SMOTAHIV 000 0 0 1ej0g Sse| 26¢'} £55'865 €5 rALWA 0 Z19'L¥S 4ej0S SSelo
€981 L16'96- 0 puogjooy 0 0 9 16€'¢9 26€'¢9 0 pUog jooy
1 | 000 0 0 PUOOBUAS | 0 0 0 0 0 0 PpUoQ anS
00 1e oudud | | 000 0 0 JeoS NS 0 0 0 0 0 0 Jejos 3y
00 ol alpigud speoT adojaauz speo adojaaug
00 S0 armnud | | (%) ymg ymg (%) wmg %) wmg wmg wmg
y'6y 1'08 voney | | [2I0LJO suas oL suas doeds [IOLJO  2IqISudS 1eJOLJO  [ejoL ®T4°SUBS R +°SUBS
9 V6L winjay | | uassad ead 10D Nead aoseds Jadlagd doeds juaded BN wnuajd aoedg
(42 622 wnuaid ey
oes 089 aavs L gavo 18 :8avO LOL/ €L/ 28 “¥H/AMWEAYO iy SpIsIng
U::ﬂw! m:__go _._m_mwQ m::me JH/OW €1/6 JHOoW ZVv/ L AHOW awi] je pa)ead
SANLYHIJNIL MV3d 1102 ONILYIH MV3d 30VdS 9710 Mv3d 1102 ONITO0D

sweag pa|iiyD 2AOY

OIN3avov Ag

SwINsS) 29y WaIsAS

ESe)

Page | 248



Millenium Science Complex
University Park, PA

Jon Brangan

The Building Stimulus

Paul Kuehnel Mike Lucas Sara Pace

Building Source
(MBtu) (MBtu)
Original 46,724 76,243
Chilled Beam 45,638 75,041
Double Skin Facade 42,578 71,410
CB with DSF 41,412 69,797
Total Savings for 5,311 6,446
Combined System
CO, SOx NOx
Original 16,649,602 128,726 25,877
Chilled Beam 16,263,067 125,739 25,275
Double Skin 15,173,621 117,312 23,583
Fagade
Chilled Beam 14,757,205 114,092 22,933
w/ DSF
Total Savings 1,892,397 14,634 2,944

Building Electricity Consumption

CB with DSF \ 4,010,043 J

|

DSF t 4,099,224 ]
1 1

Chilled Beam | 4,089,025 1
1
Original 1 4,196,891

1 1

3,900,000 4,000,000 4,100,000 4,200,000 4,300,000

Electricity Consumed (kWh)
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Electricity Electricity Purchased Purchased Purchased Purchased Total Cost
kWh Cost Chilled Water cw Steam Steam
(therms) Cost (therms) (cost)
Original 4,196,917 $315,480 176,057 $322,184 147,933 $121,305 $758,969
Chilled 4,088,983 $307,372 136,773 $250,295 127,910 $104,886 $662,553
Beam
Double 4,099,207 $308,139 147,163 $269,309 136,609 $112,019 $689,467
Skin
Facade
Chilled 4,010,041 $301,435 132,044 $241,641 123,198 $101,022 $644,098
Beam w/
DSF
Total 186,876 $14,045 44,013 $80,543 23,735 $20,283 $114,871
Savings
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Utility Charge Rates

Some Departments pay the cost of their utility usage to OPP. These are Departments such as Housing and Food Service
and Athletics. The following chart shows the billable rates charged as well as our avoidable costs that are used for Energy
Savings Projects for FY 09-10:

Utility Avoided Costs Billable Rate Units Comments
lectricity $1.09 $1.09 KW 5 sub-stations only, 1* half
Electricity $0.07781 $0.09648 KWH 5 sub-stations only, 1¥ half
.. $1.09 $1.09 KW 5 sub-stations only. 2*® half
Electricity e . — T
$0.07517 $0.09481 KWH 5 sub-stations only, 2° half
Natural Gas $8.66 $9.83 MCF Blended Rate
Steam $9.85 521.65 1000 pounds
Water & Wastewater §3.32 $8.39 1000 gallons
Chilled Water $0.22 $0.22 Ton-Hour Estimated Cost
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2009 ASHRAE Handbook - Fundamentals (IP) © 2009 ASHRAE, Inc.
ALTOONA BLAIR CO ARPT, PA, USA WMO#: 725126
Lat: 40.30N Long: 78.32W Elev: 1470 StdP:  13.93 Time Zone: -5.00 (NAE) Period: 82-06 WBAN: 14736

Annual Heating and Humidification Design Conditions

Coldest Heating DB Humidification DP/MCDB and HR Coldest month WS/MCDB MCWS/PCWD
i 9 99.6% | 99% 0.4% | 1% t0 99.6% DB
99.6% | 99% DP [ HR [ mcbB | DP | HR [ MCDB WS [ MCDB | WS [ MCDB | MCWS [ PCWD
1 4.7 9.6 -6.4 41 75 1.7 5.3 11.9 27.5 294 249 271 8.9 260

Annual Cooling, Dehumidification, and Enthalpy Design Conditions

Hottest Hottest Cooling DB/MCWB Evaporation WB/MCDB MCWS/PCWD
Month Month 0.4% | 1% [ 2% 0.4% il 1% | 2% to 0.4% DB
DBRangel DB [ MCcwB | DB [ MCwB [ DB [ MCWB WB [ mMcbB | wWB [ McDB | wB [ MCDB | MCWS | PCWD
7 19.3 88.5 72.0 85.7 70.7 83.0 69.6 74.7 83.9 73.2 82.0 71.6 79.8 8.0 280
Dehumidification DP/MCDB and HR Enthalpy/MCDB Hours
0.4% [ 1% | 2% 0.4% I 1% [ 2% 8t04 &
DP [ HR_ [ MCDB | DP [ HR [ MCDB | DP | HR | MCDB Enth | MCDB | Enth | MCDB | Enth | MCDB | 55/69

720 1250 796 703 1180 777 691 1129 762 391 839 376 820 363 799 731

Extreme Annual WS Extreme Extreme Annual DB n-Year Return Period Values of Extreme DB
Max Mean | Standard deviation n=5 years | n=10 years | n=20 years | n=50 years
1% | 25% | 5% wB Mn [ Max [ Min | Max Mn [ Max [ Min | Max | Min | Max | Min [ Max

21.9 18.8 17.2 824 -2.6 92.5 8.1 3.5 -8.4 95.0 -13.2 971 -17.7 99.1 -23.6 101.6

Annual [ Jan | Feb | Mar [ Apr | May | Jun [ Ju | Aug | Sep [ Oct | Nov [ Dec

Tavg 50.4 27.9 30.6 38.1 49.5 58.8 67.5 7.7 70.0 62.6 52.2 42.6 31.9

Sd 11.40 9.59 10.63 9.41 8.00 6.47 5.14 5.51 7.30 8.33 9.28 10.28

Temp ) HDD50 2679 690 546 398 121 15 0 0 0 4 76 259 570

Degree-Days HDD65 5959 1150 964 837 472 226 50 7 19 130 404 673 1027
and CDD50 2810 4 2 28 105 287 526 672 619 381 143 36 7
Degree-Hours  ["cppes | 617 0 0 2 6 33 126 214 173 56 7 0 0
CDH74 4899 0 0 16 76 336 1003 1711 1299 417 40 1 0
CDH80 1333 0 0 2 10 67 260 524 375 94 1 0 0

DB 61.1 61.4 75.6 81.4 85.5 89.8 92.3 91.5 87.4 78.5 70.7 64.4

04% —cws | 559 500 59.6 636 683 725 730 735 695 645 586  56.9

Monthly Design

Dry Bufb — o8| 551 538 675 755 816 860 888 875 824 742 650 57.8
and MCWe | 495 457 548 594 657 706 728 716 678 626 553  52.0

Mean Coincident | o8 | 484 486 608 702 780 831 857 840 789 702 614 517
Wet Bulb % “ucws | 432 419 512 572 640 695 715 704 663 605 541  46.4
Temp o8 | 425 444 544 651 733 802 824 812 752 662 57.0 457

10%

MCWB 37.8 39.3 46.6 54.0 61.5 68.0 70.4 69.2 65.5 58.5 51.2 40.8

WB 57.3 52.5 61.6 65.7 71.4 76.1 77.4 76.2 73.2 68.2 61.4 58.5
MCDB 60.2 58.5 72.5 75.9 81.9 84.2 87.2 85.9 81.4 75.3 66.5 64.2

0.4%

Monthly Design
Wet Bulb 5% WwB 510 468 565 620 685 734 749 741 707 652 584 535
and McDB | 544 522 648 717 778 817 844 835 780 702 631 576
Mean Coincident | WB 435 431 516 591 661 714 733 725 689 624 554 469
. Dry Bulb MCDB | 47.4 47.8 595 680 747 796 823 810 752 682 593 505
B WB 380 395 471 559 63.6 698 71.8 709 67.2 595 517 41.6

10%

MCDB 42.3 43.8 53.9 64.0 71.2 77.6 80.0 78.4 72.8 65.4 56.6 45.8
=
MDBR 12.9 14.5 16.7 19.5 19.6 19.2 19.3 19.6 19.3 18.3 14.9 13.0

Mean Daily 5% DB MCDBR 18.8 213 25.0 26.0 255 22,6 22.8 233 24.0 23.7 20.6 19.3
Temperature MCWBR 15.1 15.8 15.9 15.0 12.7 10.9 10.1 10.7 12.0 13.7 144 15.1
Range 5% WB MCDBR 17.2 18.8 225 229 21.6 19.6 19.0 19.8 18.1 19.6 17.6 17.9
o
MCWBR 14.9 14.9 15.8 14.9 12.3 10.7 9.6 10.3 10.6 12.8 14.8 15.6
taub 0.301 0.324  0.361 0.361 0.415 0473 0482 0486 0.392 0.349 0.318 0.300
C';j;;"y taud 2397 2.247 2155 2.248 2.059  1.910 1.913 1.879 2.215 2.330 2.438  2.472
iiradi Ebn,noon 274 281 281 289 274 258 254 248 268 269 265 265
Edh,noon 29 37 44 43 52 61 60 60 4 34 28 26
CDDn Cooling degree-days base n°F, °F-day Lat Latitude, © Period Years used to calculate the design conditions
CDHn Cooling degree-hours base n°F, °F-hour Long Longitude, ° Sd Standard deviation of daily average temperature, °F
DB Dry bulb temperature, °F MCDB Mean coincident dry bulb temperature, °F StdP Standard pressure at station elevation, psi
DP Dew point temperature, °F MCDBR  Mean coincident dry bulb temp. range, °F taub Clear sky optical depth for beam irradiance
Ebn,noon } Clear sky beam normal and diffuse hori- MCDP Mean coincident dew point temperature, °F  taud Clear sky optical depth for diffuse irradiance
Edh,noon } zontal irradiances at solar noon, Btu/h/ft2 mMcwB Mean coincident wet bulb temperature, °F Tavg Average temperature, °F
Elev Elevation, ft MCWBR Mean coincident wet bulb temp. range, °F  Time Zone Hours ahead or behind UTC, and time zone code
Enth Enthalpy, Btu/lb MCWS Mean coincident wind speed, mph wB Wet bulb temperature, °F
HDDn Heating degree-days base n°F, °F-day MDBR Mean dry bulb temp. range, °F WBAN Weather Bureau Army Navy number
Hours 8/4 & 55/69 Number of hours between 8 a.m. PCWD Prevailing coincident wind direction, °, WMO# World Meteorological Organization number
and 4 p.m with DB between 55 and 69 °F 0 = North, 90 = East ws Wind speed, mph
HR Humidity ratio, grains of moisture per Ib of dry air
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Chilled Beams

Office Application

Patient Care Application

introduction: AHC

Designed with adaptability in mind, the AHC incorporates
a manual or motorized VAV valve which allows additional
air into the space as needed to handle varying room loads.
Additionally, the AHC is capable of higher capacity then its
ADC counterpart.

MODEL
AHC - Adaptable / Adjustable Active Chilled Beam

FEATURES

» Combined cooling, heating, and supply air unit for flush

installation within a suspended ceiling.

Well suited for spaces with high cooling loads, low humidity

load, and variable ventilation requirements.

Ideal solution for applications where high-quality

environmental conditions, demand-based ventilation, and

individual room control are appreciated.

Individually adjustable velocity conditions with Krueger by

Hafton Velocity Control (HVC).

Built-in flexibility of operation for partition wall relocations

with Krueger by Halfon \elocity Control.

Individually adjustable supply airflow rate for changes in

space layout using Krueger by Haffon Air Quality (HAQ)

control.

Demand based control of supply airflow rate for efficient

use of energy in constant-pressure ductwork zone

applications; when the airflow rate changes have no effect

on the coil cooling’heating capacities of the chilled beam.

» Enhanced life cycle performance with optimized low air and
water flow rates.

OPTIONS

« Combined cooling and heating coil, or model with electric
heating foil.

» Manual or motorized Krueger by Hafton Air Quality (HAQ).

* Integrated exhaust valve.

« Direct light fittings.

« Adapted to Dampa ceiling installation.

* Flush mounted T5 luminaires integrated with the chilled
beam. Luminaires are equipped with high-quality optics
suitable for working using computer monitors.

FINISHES
« Standard finish is Polyester Painted White (RAL 9010).
« Custom colors available.

AA-14 www.krueger-hvac.com | Exc
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CHILLED BEAMS
AHC | Active, Adaptable, High-Capacity

VELOCITY CONTROL IN OCCUPIED ZONE
Krueger by Halton \elocity Control (HVC) is used for adjusting

I ﬂ P room air velocity conditions either when room layout is changed g_)
(e.g., in cases where the partition wall is located near the chilled =
ﬂ// beam) or when local, individual velocity conditions need to be g
w \ altered. HVC adjustment has an impact on the induced room
air flow through the heat exchanger, and therefore it either o
4 incr or decri both the velocities in the occupied =
/ L—L zone and the coolingfheating capacity of the chilled beam. @
F Krueger by Halfon Velocity Control uses manual velocity
' adjustment with three settings:
1 = Throttle Position
2 = Normal Position
3 = Boost Position
FUNCTION
The AHC chilled beam is designed to be installed flush witha The HVC damper is divided into sections to enable the
suspended ceiling. The primary supply air enters the plenum adjustment of conditions in different parts ofthe occupied 2one.
of the active chilled beam. From there it is diffused into the It is recommended to design the chilled beam in the normal
room through nozzles and the diffuser of the HAQ- control. position in order to allow both throttle and boost functions
Supply slots located at the bottom of the beam. during the building’s life cycle.
The supply air nozzle jets efficiently induce ambient room
air. The induced air flows through the heat exchanger, where
it is either cooled or heated. The supply air jet is directed .
horizontally along the ceiling surface. ll ‘
AIR QUALITY AND TEMPERATURE CONTROLS
The cooling and heating capacities of the chilled beam are
controlled by regulating the water flow rate according to the |
control signal of the room temperature controller. .
Air quality control for a room space can be arranged using, - —
e.g, a CO, sensor when room air temperature is controlled Position 1 = Throttfe Position
separately by regulating the water flow rate. Alternatively, a .
temperature sensor can be used for air quality control, with |
the airflow rate modulated in the first sequence and, if the |
temperature exceeds the set point, the water valve starting to I .
open in the second sequence. ‘
In heating mode, it is recommended that the temperature
difference between the jet outlet and room air would not be
greater than 6°F. The inlet water temperature of the heat A
exchanger should not be higher than 95°F. Optimal heating
performance requires an appropriate primary airflow rate.
Thus, the air handling.unit shall operate during heating periods POaoT 2= ool P oSion
to ensure proper heating performance.
(l
|
A
H
C
th Distrit Solutions AA-15
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AIRFLOW RATE CONTROL

The supply airflow of the chilled beam nozzle jets are dependent
on effective length and static chamber pressure, which can be
adjusted e.g. using separate airflow adjustment damper.

Optional Krueger by Halton Air Quality control (HAQ) is used for
adjusting and/or controlling the outdoor airflow rate in a room
space. The airflow rate is dependent on the opening position of
the control damper and the static chamber pressure.

Airflow rate adjustment is needed when the use of the space is
changed and there is need to adapt the supply airflows. Airflow
rate can be adjusted either manually or automatically, on the
basis of demand, with a motorized control damper.

A chilled beam equipped with HAQ manual airflow rate
adjustment can be retrofitted to motorized version for demand
based ventilation.

It is recommended that chilled beams for demand based
airflows should be connected to constant pressure ductwork
zone, when

* the HAQ adjustment has no impact on nozzle jet airflow.

* the HAQ adjustment has no impact on either the coil cooling
or heating capacities.

* the HAQ airflow control has not significant impact to ductwork
pressure conditions and respectively to airflow rates of other
chilled beams in the same ductwork zone.

The appearance of different units - with constant, adjustable, or
variable airflow - is identical.

The Krueger by Halton Air Quality control unit's position and
the selection of chilled beam nozzle size allow adjustment of
the primary airflow rate in the space. The separate airflow
adjustment damper installed in the duct branch is used for
balancing the airflow in the ductwork.

When a motorized air quality control (HAQ) unit is used, the
maximum and minimum airflow rates are adjusted with the
stroke limiters of the damper.

The primary airflow rate of each beam is adjusted using the
Krueger by Halton Air Quality control unit during the installation
and commissioning. There is no need to change or plug nozzles
of the chilled beam.

INSTALLATION

The AHC active chilled beam is especially suitable for ceiling
mounting running parallel to exterior wall of the room. When
selecting of the chilled beam orientation, the location of
the supply air and water circuit connections are taken into
account.

The chilled beam can be attached directly to the ceiling surface
(H1 = 9") or suspended using threaded drop rods (5/16"). Each
beam is equipped with movable brackets fixed to both sides of
the beam. It is recommended that the brackets be positioned
one quarter of the unit length (L/4) away from the end of the
beam.

Install the main pipelines of the cooling and heating water
circuits above the level of the chilled beam in order to enable
venting of the pipework.

The duct connection is at the same end of the chilled beam
as the pipe connections. Relocation of the duct connection to
either side of the chilled beam can be done easily on-site by
using a screw driver.

An optional exhaust valve is installed in the front. Only left and
right supply air duct connections are possible. By choosing the
exhaust valve option, the active length is total length (L) - 16".

Duct installation of the exhaust valve.

{50 RS ;Y

AA-16

ww.Krueger-hvac.com
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CHILLED BEAMS
AHC | Active, Adaptable, High-Capacity

ELECTRIC HEATING INSTALLATION AND SAFETY INSTRUCTIONS

Final circuit design criteria (the more restrictive must be applied):

The total power of a single final circuit shall not exceed 2000 W. @)
The total number of chilled beam units in a single final circuit shall not exceed 6 pieces. =
2
Electric Connections c»x;
Beams shall be connected to protective earth, PE. @
The final circuit shall include a fuse, max. 10 A. 3
The power supply shall be protected with a ground fault circuit interrupter, 30 mA. 2
Operation:
The electric heating power supply shall be switched off if there is no air flow through
the chilled beam (for example, if the air handling unit is switched off or the fire
damper is closed).
Electric Heating Foil
The luminaires within a single chilled beam are interconnected in the factory as
standard. The power supply is connected using a plug connector (Enstonet) located
at the connection end of the beam. An exira cable with or without plug is delivered
upon request. Plug types are standard Schuko, Enstonet and Wieland.
ADJUSTMENT
Cooling Nozzle Jet Airflow Rate qv1
The recommended cooling water mass flow rate is 0.32 - 1.58 _ .
gpm, resulting in a temperature rise of 2 - 8°F in the heat q,= K+ leﬁ * Apm
exchanger. To avoid condensation, the recommended inlet
water temperature of the heat exchanger is 57 - 61°F. I, = Length of the Coil, m
Apm = Measured Static Chamber Pressure, Pa
Heating
The recommended heating water mass flow rate is 0.16 - 0.63
gpm, resulting in a temperature drop of 10 - 30°F in the heat
exchanger. The maximum temperature of the inlet water for the
heat exchanger is 95°F. Air Quality Control Diffuser Airflow Rate qv2
Balancing and Control of Water Flow Rates g,=a~* k= ‘Apm
Balance the water flow rates of the chilled beam with adjustment
valves installed on the outlet side of the cooling and heating a =HAQ Position
water loops. The cooling capacity and heating capacity ofthe =~ Apm = Measured Static Chamber Pressure, Pa
chilled beam are controlled by regulating the water mass flow -
rate. The water mass flow rate can be controlled by using an
ON/OFF valve or a two- or three-way proportional valve.
Adjustment of Supply Airflow Rate
Connect a manometer in the measurement tap and measure
the static pressure in the chilled beam. The airflow rate is
calculated according to the formula below.
Total Air Flow Rate qv
qv =qvl +qv2
Where
qv = Total Airflow Rate, I/s or m*/h
qv1 = Nozzle Jet Airflow Rate, I/s or m*/h
qv2 = Air Quality Control Diffuser Airflow Rate I/s or m*h
H
c
g You' fion Sol AA-17
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Adjustment of the Airflow Range in
Constant Airflow Applications
Define the position of HAQ in millimeters that correspond to /
airflow rate at the actual chamber pressure level. Adjustment =
of HAQ is done manually with the help of position scale by A\
adjusting the opening of the unit. It is possible to verify the *
opening in millimeters on the position scale.

Chilled Beams

In order to ensure accurate adjustment it is recommended to
adjust HAQ-position and in the same time read the targeted
chamber pressure using the manometer. It is also possible to
remove the HAQ-unit from the frame by opening two knurled-
head screws (4) for the adjustment

Adjustment of the Airflow Range in
Variable Airflow Applications Manual HAQ
1. Release of the actuator
2. Restriction of the max. opening
3. Restriction of the min. opening

)

Switch-off the power supply of the actuator. Disengage the "_\L\
actuator gear into manual override position by releasing
the knob. Define the maximum and minimum positions, in
millimeters that correspond to maximum and minimum airflow
rates at the actual chamber pressure level. The maximum and
minimum positions are adjusted with two knurled-head screws
{2.3). It is possible to verify the opening in millimeters on the
position scale.

Switch on the power supply (24 VAC) of the actuator. The
actuator calibrates the min. and max. positions automatically
according to the set limits. The actuator can be controlled from Molorized HAQ
this point on by using a 0 - 10¥DC control signal (0 YDC=min.
position, 10 VDC = max. position). Itis also possible to remove
the HAQ-unit from the frame by opening two knurled-head
screws (4) for the adjustment.

URH123

Adjustment of Exhaust Airflow Rate

The valve is adjusted by rotating the central cone. Measure
{A) the opening position {in mm) of the central cone. There
is a special tool available from Krueger for accurate opening
position measurement. Set a pressure probe inside the valve,
and measure the differential pressure with a manometer.
The airflow rate is calculated using the formula below, using
k-factors presented in the table After the adjustment, lock the
central cone with the locking nut.

q, =k *\“Apm

wl@lwlol s |o ||
(2]
W

L5al el
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~
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Excellence in Air Distribution AHC | Active, Adaptable, High-Capacity
LIGHTING LUMINAIRE PROPERTIES
The chilled beams can be optionally equipped with luminaires. Lamp T5 W 21 28 35
The luminaires have fluorescent tubes and optics based on TS Lamps I Luminaire | pes 1 1 1 @)
technology providing good lighting conditions for office work Light Flux o 7900 2600 3300 =.
performed using_computer monitors. The luminaires (21 W, 28 Light Output Ratio - 072 07 072 @
W or 35 W) are integrated into the bottom panel of the beam. Ballast - Tlectronc Sethome Elechone o
The chilled beam can be equipped with up to 2 pieces of direct o
light fittings, depending on the beam length and luminaire 3
type. ALTERNATIVE NUMBERS OF LUMINAIRES o]
IN CHILLED BEAMS
A connecting cable with a plug can be delivered factory- Luminaire Type W 21 28 35
installed upon request. The luminaires are delivered with either Luminaire 900 1200 1500
a standard or a dimmable electronic ballast. Nominal Length mm
Reflector Length mm 878 1178 1478
NOTE: UL listing not available on lighted models. 120‘2“’" Nominal Length
1300 -
LIGHTING DISTRIBUTION CURVES 7400 1
1500 1
1600 1 -
1700 1
) 1720 1
One-piece 1800 1
1900 1 -
2000 1
2100 1
2200 1
2300 1
2400 1
2500
2600 -
2700 2
e 30 2800 2
cd/klm n=78%
2900 2
=== C0-C180 T 5
— C90-C270 i
e Two-piece 3100 2
3200 2 -
3300 2
3400 2
3500 2
3600 2
¢d/1000 Im o
=== 0-180°
— 90- 270°
1x28W A
1x35W H
c
Providing You With Air Distribution Solutions AA-" 9
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SERVICING

Open the front panel of the supply air plenum, the ductwork,
and the heat exchanger. In beams longer than 96”, the front
panel can be opened in two sections. Clean the supply air
plenum and finned coils of the heat exchanger with a vacuum
cleaner, taking care not to damage the finned coils. Clean the
front panel and, if required, the side plates, using a damp cloth.

The Krueger by Halton Air Quality control unit (HAQ) is
removable for chamber cleaning. Unscrew the screws for
removing the HAQ.

The fluorescent lamp of the luminaire can be changed and
the reflector cleaned from below the beam, by removing the
luminaire grid.

When opening the front panel, pay attention to the cables of
units equipped with integrated light fittings.

AHC FRONT AND SIDE VIEWS

Code

Description

Code | Description

Front Panel

4 | Heat Exchanger

Side Plate

5 | Access Panel

Supply Air Connection

371——’

il s

— _._g_,|
—

595 ‘ |

L5

1985

(]

o
W N
// \"
4 3|
]
.

_—

MAX 9.5

2.5 —wftam

MAX 95

595
600

www.krueger-hvac.com |
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CHILLED BEAMS
AHC | Active, Adaptable, High-Capacity

AHC DAMPA CEILING INSTALLATION

370 a
i 7 % I ] ; 1 o
@D ool J i ! ! @
\ \ / \ 195 ! i ©
1 [ L LI
yi i I 1 J
L-5
600
AHC INSTALLATION WITH EXHAUST
=1 =
@125 M P @125
i " 4 \ i i T 1 (s
—11 | | | B
[} i\ 1
iy A e =gl
f i i l * S 127
i
- 96 ' 25—
b—157 —= 300
L-5 595
AHC INSTALLATION WITH EXHAUST AND LIGHT
@125 5 B 2125
/ |'|' “4 \ ff . l—l/;. | 14
I
L | ' ; {
|]L \ \ 195 ! i
s 2 L - 122
{ i |
96 7 ! 190 l
le— 157 — 265
b 595
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AHC PIPE AND DUCT CONNECTIONS (SIZES 1200 - 2400)

g 370
£
Q
T o
5 S N 195 17 — I
s ) 126 <
! | ¢ ol
—(L-5)/2 (L-5)/2 L 595 |
L-5
AHC PIPE AND DUCT CONNECTIONS (SIZES 2500 - 3600)
265
p . 190 ——f
i M It e T 7. o =y
Il . il ! !
gD ‘\‘\ )\‘\ i J T |: }
A \ el E—
A 1 o
0 i

o
©
]
1 1}
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i
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W\ 150 150

©®®
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]
1l © o I
1 * * 1
I

i
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NOTE: All dimensions in inches. Cooling/heating water pipe connections are copper 1/2” and 3/8” with wall thickness of 0.04". The maximum

chilled/hot water circuit operating pressure is 150 psi. The supply air duct connection is D5 inches. MSM damper removable through access
panel. Krueger by Halfon Air Quality Control Damper (HAQ) takes 12” of the total beam length, decreasing the effective length.

p~3

H
C
AA-22 www.krueger-hvac.com | Excellence in Air Distribution
Page | 266

KL



The Building Stimulus

Paul Kuehnel Mike Lucas

Chilled beam Flexicool® |QID

Sara Pace

Millenium Science Complex
University Park, PA

Jon Brangan

Chilled beam Flexicool® 1GID

Functions

FPC

High air flow
Controls
Lighting
Comfort control
Heating
Sprinkler

¢ o 06 o 0 o o

The chilled beam Flexicool® IQID is an integrated system for ventilation,

cooling and heating, fulfilling most needs for indoor climate. The IQID chilled
beam is a very flexible chilled beam that is available as a basic model, but can

also be equipped with a number of functions to provide a multifunctional
chilled beam. The following functions are available for IQID: heat, comfort
setting, Flow Pattern Control (FPC air deflector), function for high air flow,
control and regulation equipment, lighting and provision for a sprinkler
system. These various functions are described in separate parts in the
catalogue.

IQID has a covered upper side and is intended for flush-mounting in false
ceilings and has dimensions adapted to a false ceiling module of 23.62 inch

Quick Selection
Cooling effect in btu/h incl supply air

Product Facts

IQID chilled beam for
flushmounting in false
ceilings

. Very flexible - available in
a wide range of executions
from basic to multifunctional

. Adapted for standard 23.62
inch false ceiling module

. Fastening brackets for rapid
and simple installation - lift
up - snap in place

. Available with the following
functions: heating, comfort

6820 T ] control, Flow Pattern Control
I | (FPC air deflector), function

1QID-360 for }"dgh aitr fl%mﬁ/é’contrfél
e equipment, lighting an

5120 /'4 [ p?ovlijsion for§ sprignkler

~~1—=|QID-300 — system
/'
3400 B i'|Q|D-240 Product code example
|
- > y Covered chilled beam
== -+ |QID-180 IQID-240-1-1-01, standard.
1700
> IQID-120
"
0
0 10 20 30 40 50 60

Supply air flow, cfm

The diagram shows the approximate cooling effect Ptot in btu/h with water flow qw =0.11
cfm, temperature difference between room air and supply air At= 46.4 °F, pressure drop
0.28 inWG on the air side and max. sound pressure level LA10 = 30 dB(A).

Flakt \Woods 1

Spesifications are subject of alteration without further notice
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Chilled beam Flexicool® 1QID

Application and function,
material

Function

The chilled beam IQID is designed for ceiling mounting,
and it is suited for ceiling modules of size 23.62 inch
both in length and width, which means that it is flush
with the ceiling surface. The IQID chilled beam is a very
flexible chilled beam that is available as a basic model,
but can also be equipped with a number of functions to
provide a multifunctional chilled beam. The following
functions are available for IQID: heating, comfort control,
Flow Pattern Control (FPC air deflector), function for
high air flow, control equipment, lighting and provision
for a sprinkler system. The air flow can be adjusted by
means of the patented adjusting rails (Comfort control,
optional function, read more in separate catalogue
section) with which the length of the holes in the supply
air duct is changed. This can easily be done with normal
adjustments. A regulating damper is normally not
required. The adjustable hole lengths allow different air
distribution (two-way, one-way and middle positions).
The simple adjustment of air distribution and capacity
makes it possible to adapt to changing conditions in

the future. Before delivery, the hole lengths of standard
beams are preset at the longest possible position to
provide a starting position for later adjustment (if the
beam have comfort control). The beam can be supplied
with a coil for heating water, read more in separate
catalogue section Heating. The purging nipple is a choice
in the product code.

Material

The casing is mainly made of galvanized steel sheet.

The frontplate is powder painted in white. The standard
colour RAL 9010, which corresponds to NCS 0502-Y,
gloss level 30. Coil made of copper pipe with connection,
Pout = 0.59 inch, and aluminium fins. Maximum working
pressure 6423.12 inWG.

Flakt Woods =} Specifications are subject of alteration without further notice
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MAE Technical requirement: Wind Turbine Analysis

Architectural Wind"

"anm
AVX1000 @

Building Integrated Wind Turbine iy 20gT o

TURBINE SPECIFICATIONS Prefiminary

+ Weight: 1301bs
Height and width: 8.5% &'
Number of blades: 5
Rated power: 1000 W/
Start up wind speed: 2.2m/s (5 mph )
Output voltage: 250VDTC
Designed for installation on concrete tilt-up or pre-cast
building construction

+ Designed to withstand 120 mphwinds

Power Curve

200

000

800

&00 /
Vi

400

200

0
mph O 10 20
mis 0 4.5 8.9
Average Wind Speed

Power, Watts

Technology Patents

Architectural Wind has been granted 3 ufility patents for
its innovative design that is specifically engineered to
take advantage of theacceleration effect of wind as it
passes over the building parapet.

Wind Velocity Contours

Modular and Scalable Design
+Optional canopy for avian protection
+For commercial use only, not sold separately

«Systemincludes standard UL approved equipment

e deomne! _@
+ High voltage DC disconnect T =TS

+ UL approved inverter Time=228.289 5

@feroVionment, Inc. 2008

Building Stimulus
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TECHNICAL SPECIFICATIONS

Tyoa Uprwind, horizontsl axis, structurs or pola-mountabls wind turbine
Cwar 1.5 KW @ pask production
1.0 kW @ 11 m's (245 mph)

e . Approximatsly - 1,200 kKWh & 5 m/s (11.2 mph} annual sverage wind spead
ST ET R LR 18900 kWh & 8 m/s (134 mph) annuwsl everage wind speed

Powar Cutput

Elecirical Power 2400VAC, 60Hz output voltage

Elsctrical Connaction Gind-tied system

nvarter 7 amp AC, custom designed brushlass PMG
Biotor (Blade/Ting) Dismetar Tt

Brakimg System Dynamic & mechanical over-speed protaction

Mast for Structurs Mount 18 f2, sluminum (to BS1327, IS065 specifications)
Mounting Bracksts Specifically designed mounting systam with demping o reduce vibraticn

S00 lbs @ 402 mis -".,QIG mph)

2iET rEEAE 400 BPM maximum in & 2010 m's {45 mph) wind

Minimum Clsarance Abows Hoof Lins 2 ft sbowvs highsst pesk

Standard Pols Haights 30, 45, & €0 ft

Distance Betwaen Multiple Units Recommendad 25 ft

Unit Waight Approximataly 250 lbs

Cut-ln Spaed 358 mis (8 mphl

Maximum Designed Wind Spead &4.5 miz (145 mph)

Product Design Life 20 yre

Acoustic Emissions Lass than 35 B (A} for all wind spasads
EMI {Elsctromagnetic Emizsions) CF cartified, BS EM G100

Cartified to - UL 1741
Safety, Electricsl & Relisbility Standards EEE 1547 & 15471
CSA C22.2 NO 1071-01

Mentsnance Zaslad component systam, recommandad annual visusl inspection

Warmanty Faris - 5 yrs™

" Daslgn Ufs Iz not &
= Saw full warranity

uararies of a sprcfic uits peformarcs
Satals and limitatons

The SWIFT Wind Turbine has been designed 1o be environmentally
sustainable. The product produces mere eneargy in its lifetiime than is
ncorporated in the material and processes used to manufacture it,
therefore making the turbine 'harm neutral

I
\'l J"_r.a
'\\ _-

1
\"1 "r'

iwcascade

ABLE ENERGY

Cascade Renewable Energy

a division of Cascade Engineering, Inc.
MNarth American Marketer & Manufacturer
3400 Innovation Court SE

and Rapide, Ml 48512

P BE65445520

F B16.9754717

nfo@s

&I

indturbine.com
www swittwindturbins com
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Using the manufacturer’s data for the size of the turbines, the turbines were modeled in the simulation as simple

blocks. The table below summarizes the object dimension and sizes in the simulation domain for Cascade’s Swift

turbines and the image below shows the turbines simulated as blocks. These turbines are required to be mounted

4.9 meters above the roofline for building integration

Swift Wind Turbines

Size Location
delta x deltay deltaz

[m] [m] [m] x [m] y [m] z[m]
Buildings 850.138 | 881.4054 | 36.1442 0.0 0.0 0.0
Turbinel 2.13 2.13 2.13 500.0 430.0 28.9
Turbine2 2.13 2.13 2.13 509.76 430.0 28.9
Turbine3 2.13 2.13 2.13 519.52 430.0 28.9
Turbine4 2.13 2.13 2.13 529.28 430.0 28.9
Turbine5 2.13 2.13 2.13 539.04 430.0 28.9
Turbine6 2.13 2.13 2.13 548.80 430.0 28.9
Turbine?7 2.13 2.13 2.13 558.56 430.0 28.9
Turbine8 2.13 2.13 2.13 568.32 430.0 28.9
Turbine9 2.13 2.13 2.13 500.00 439.76 28.9
Turbinel0 2.13 2.13 2.13 500.00 449.52 28.9
Turbinell 2.13 2.13 2.13 500.00 459.28 28.9
Turbinel2 2.13 2.13 2.13 500.00 469.04 28.9
Turbinel3 2.13 2.13 2.13 500.00 478.80 28.9
Turbinel4 2.13 2.13 2.13 500.00 488.56 28.9
Turbinel5 2.13 2.13 2.13 500.00 498.32 28.9

The addition of the turbines in the simulation domain caused the mesh grid to be altered due to new constraints.

This resulted in an increased grid size of X=123, Y=134, and Z=22. Using the same turbulence model and numerical
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scheme as earlier, the simulation time for 3000 iterations was 4 hours 48 minutes. The mass residual for the

simulation was 1.033 x 10° kg/s and the total mass inflow was 6.040584x 10° kg/s which is 0.166% mass residual.
While this is slightly larger than the recommended percent residual of 0.1%, it is still much less than the 1%

allowed for this project. Therefore, it can be assumed that the solution was able to reach convergence. The three
images below show the X-, Y-, and Z-plane velocity profiles for the resulting turbine additions.

Yelocity, m/s
__———Probe walue

12.8106h 1.397221
12.01000

11.20935 Average value
10.40871 4.248424

Swift Wind Turbines

Swift Wind Turbine Addition, X-velocity profile at (500, 430, 30)
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Yelocit m/s
¥ Probe wvalue

12.81065 4 397201
12.01000 :

11.20936 Average value
10.40871 4,231587

9.608068
8.807422
8.006777
T.206131
6.405486
5.604841
4.8041556
4

3.226E-4

Swift Wind Turbines

et

Swift Wind Turbine Addition, Y-Velocity Profile at (500, 430, 30)

Yelocit m/s

A.397221

3.964508

= [
W
|t R =205 Rl

o
[=2]

ilii
| -

=
oy =

MO | | S

=
[==117}]

!

Swift Wind Turbines

Swift Wind Turbine Z-Velocity Profile at (500, 430, 30)
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273|Page

K



K

The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Based on these resulting face velocities, the average velocity for each turbine is approximately between 4.4 m/s

and 4.9 m/s.

AeroVironment’s Architectural Wind turbines were modeled in the simulation domain as well. The table below
summarizes the input values for the objects.

Size Location
delta x deltay delta z

[m] [m] [m] x [m] y [m] z[m]
Buildings 850.138 | 881.4054 | 36.1442 0.0 0.0 0.0
Turbinel 1.83 1.83 2.59 500.0 430.00 240.0
Turbine2 1.83 1.83 2.59 500.0 432.33 28.9
Turbine3 1.83 1.83 2.59 500.0 434.66 28.9
Turbined 1.83 1.83 2.59 500.0 436.99 28.9
Turbine5 1.83 1.83 2.59 500.0 439.32 28.9
Turbine6 1.83 1.83 2.59 500.0 441.65 28.9
Turbine?7 1.83 1.83 2.59 500.0 443.98 28.9
Turbine8 1.83 1.83 2.59 500.0 446.31 28.9
Turbine9 1.83 1.83 2.59 500.0 448.64 28.9
Turbinel0 1.83 1.83 2.59 500.0 450.97 28.9
Turbinell 1.83 1.83 2.59 500.0 453.30 28.9
Turbinel2 1.83 1.83 2.59 500.0 455.63 28.9
Turbinel3 1.83 1.83 2.59 500.0 457.96 28.9
Turbinel4 1.83 1.83 2.59 500.0 460.29 28.9
Turbinel5 1.83 1.83 2.59 500.0 462.62 28.9
Turbinel6 1.83 1.83 2.59 500.0 464.95 28.9
Turbinel7 1.83 1.83 2.59 500.0 467.28 28.9
Turbinel8 1.83 1.83 2.59 500.0 469.61 28.9
Turbinel9 1.83 1.83 2.59 500.0 471.94 28.9
Turbine20 1.83 1.83 2.59 500.0 474.27 28.9
Turbine21 1.83 1.83 2.59 500.0 476.60 28.9
Turbine22 1.83 1.83 2.59 500.0 478.93 28.9
Turbine23 1.83 1.83 2.59 500.0 481.26 28.9
Turbine24 1.83 1.83 2.59 500.0 483.59 28.9
Turbine25 1.83 1.83 2.59 500.0 485.92 28.9
Turbine26 1.83 1.83 2.59 500.0 488.25 28.9
Turbine27 1.83 1.83 2.59 500.0 490.58 28.9
Turbine28 1.83 1.83 2.59 500.0 49291 28.9
Turbine29 1.83 1.83 2.59 500.0 495.24 28.9
Turbine30 1.83 1.83 2.59 500.0 497.57 28.9
Turbine31 1.83 1.83 2.59 500.0 499.90 28.9
Turbine32 1.83 1.83 2.59 502.33 430.00 28.9
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Turbine33 1.83 1.83 2.59 504.66 430.00 28.9
Turbine34 1.83 1.83 2.59 506.99 430.00 28.9
Turbine35 1.83 1.83 2.59 509.32 430.00 28.9
Turbine36 1.83 1.83 2.59 511.65 430.00 28.9
Turbine37 1.83 1.83 2.59 513.98 430.00 28.9
Turbine38 1.83 1.83 2.59 516.31 430.00 28.9
Turbine39 1.83 1.83 2.59 518.64 430.00 28.9
Turbine40 1.83 1.83 2.59 520.97 430.00 28.9
Turbine41 1.83 1.83 2.59 523.30 430.00 28.9
Turbine4? 1.83 1.83 2.59 525.63 430.00 28.9
Turbine43 1.83 1.83 2.59 527.96 430.00 28.9
Turbine44 1.83 1.83 2.59 530.29 430.00 28.9
Turbine45 1.83 1.83 2.59 532.62 430.00 28.9
Turbine46 1.83 1.83 2.59 534.95 430.00 28.9
Turbine47 1.83 1.83 2.59 537.28 430.00 28.9
Turbine48 1.83 1.83 2.59 539.61 430.00 28.9
Turbine49 1.83 1.83 2.59 541.94 430.00 28.9
Turbine50 1.83 1.83 2.59 544.27 430.00 28.9
Turbine51 1.83 1.83 2.59 546.60 430.00 28.9
Turbine52 1.83 1.83 2.59 548.93 430.00 28.9
Turbine53 1.83 1.83 2.59 551.26 430.00 28.9
Turbine54 1.83 1.83 2.59 553.59 430.00 28.9
Turbine55 1.83 1.83 2.59 555.92 430.00 28.9
Turbine56 1.83 1.83 2.59 558.25 430.00 28.9
Turbine57 1.83 1.83 2.59 560.58 430.00 28.9
Turbine58 1.83 1.83 2.59 562.91 430.00 28.9
Turbine59 1.83 1.83 2.59 565.24 430.00 28.9
Turbine60 1.83 1.83 2.59 567.57 430.00 28.9
Turbine61 1.83 1.83 2.59 569.90 430.00 28.9

Jon Brangan

The mesh was also affected by added objects, resulting in a new grid size of X=215, Y=170, and Z=23. Again, using

the same turbulence model and numerical scheme (hybrid), the simulation took 4 hours 47 minutes to complete

1000 iterations. The mass residual for the simulation was 5.553 x 10° kg/s and the total mass inflow was

1.526797x 10° kg/s which is 36.37% mass residual. This mass residual was very high, much larger than the

minimum recommendation of 1.0%. Therefore, the solution was not abe to reach convergence and did not

provide an accurate representation of the airflow for the added turbines.

Since the objects were so small and the spacing between them was also very small as well, it had negative effects

on the simulation. This was very similar to the previous modeling errors that had occurred in the initial setup of

the campus model. Therefore, in order to remedy it, the Architectural Wind turbines were revised and simulated

as two long strips along the roofline. The following table summarizes the revised turbine modeled blocks.
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Size Location
delta x deltay deltaz
[m] [m] [m] x [m] y [m] z[m]
Buildings 850.138 | 881.4054 | 36.1442 0.0 0.0 0.0
Turbinel 1.83 7.233 2.59 500.0 430.0 240.0
Turbine2 7.04 1.83 2.59 501.83 430.0 240.0

The mesh was revised for a final time to be X=117, Y=111, Z=22. Using the number of iterations set to 5000, it took

5 hours 59 minutes to complete the simulation. This resulted in mass residual of 5197 x 10° kg/s and the total

mass inflow was 6.039137x 10° kg/s, which is 0.086% mass residual. Therefore, the solution was able to reach

convergence, indicating that revision proved to be successful. Not only is the percent residual less than 0.1%, but

also less than the convergence value for the simulation done without the turbine additions. The below figures

illustrate the velocity profiles for each direction around the added wind turbines.

Yelocity, m/s

3 _335912

3.706021
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Architectural Wind Turbines

Architectural Wind Turbine (simplified) Z-Velocity Profile (500, 430, 26)
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¥Yelocit m/s
¥ Probe walue

L0, 00000 3.335912
9.375000 :

8.750000 Average value
8.125000 4.209274
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Architectural Wind Turbines

Architectural Wind Turbine (Simplified) Y-Velocity Profile (500, 430, 26)
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Architectural Wind Turbine (simplified) X-plane Velocity Profile (500, 430, 26)
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ID Task Task Name Duration Start 2008 2009 2010 2011
B  Mode H2 H1 | H2 H1 | H2 H1 | H2 H1 H2
1 <= Design/Bid & Award/ Procurement 663 days Mon 3/24/08 e —————————————————————
2 + Design Phase 426 days  Mon 3/24/08 J
3 + Bid/Award 376 days  Fri 5/30/08 E 3
4 - o Notice To Proceed 0 days Thu 7/3/08 ¢ 7/3
5 - o Submittal/Fabrication/Procurement 590days Thu 7/3/08 C J
6 + Material Science Coordination Drawings  319days  Mon 6/1/09 C .|
7 + Life Sciences Coordination Drawings 204 days Mon 8/24/09 C J
8 = Foundation 399 days Tue 11/4/0 —_—
9 + Material Sciences Excavation and Shoring 75 days Tue 11/11/0¢ ]
10 + Life Sciences Excavation and Shoring 78 days Tue 11/4/08 [ O
11 - o Material Sciences Mini-Piles 87 days Mon 11/24/08 [
12 - o Life Sciences Mini Piles 111 days Mon 11/17/08 O
13 = Foundation's & Slab - On - Grade 325days Mon 2/16/09 P EEEEEEEEEEEE_E_—_—_—_—_—
14 + CLBB-Y5 101days Mon 2/16/09 C
15 + CLY5-S5 137days  Fri 5/1/09 E 3
16 + CLJ-S5 228 days  Sat 3/21/09 E 3
17 + CLT-L 136days  Tue 6/23/09 E 3
18 + Areaways & Cleanrooms 275days  Mon 4/27/09 C J
19 + CL13-20 171days  Fri 7/3/09 E J
20 = Superstructure 204 days Tue 7/7/09 PE———
21 = Material Sciences 159 days Tue 7/7/09 P—
22 + CLBB-W 26days  Tue 7/7/09 Ead
23 + CLW-R 29days  Tue 7/21/09 Ead
24 + CLR-J 24days  Thu 8/20/09 £
25 + Shear Wall 130 days  Tue 8/18/09 C 3
26 = Life Sciences 105days Mon 10/19/09 T
27 + Shear Walls 99 days Tue 10/27/0¢ | E—
28 + CL12-16 21days  Mon 10/19/0 £a
29 + CL16-21 36days  Tue 11/17/0¢ Ead
30 - o Core/Areaway 69 days Tue 1/12/10 [ —
31 = Concrete Slabs 244 days Tue 8/18/09 PEEEEE——S—SG—_GLLL————
32 + Tunnel Phase CL A1 - LS 66days  Fri 4/23/10 [r—
33 = Material Sciences 155 days Tue 8/18/09 P—
34 + CLBB-R 92days  Tue 8/18/09 C—
35 + CLR-M 117 days  Fri 10/9/09 C
36 + CLM-H 37days  Thu 1/28/10 G
37 = Life Sciences 83days  Mon 12/28/09 T
38 + CL12-16 83days  Mon 12/28/0 E——
39 + CL16-21 56days  Wed 1/13/10 Ea—
40 + CL12-8 ladays  Fri 3/5/10 =
Task S, Project Summary ==Y Inactive Milestone @ Manual Summary Rollup e===============Deadline A4
Project: Existing Schedule Summa| SPlit v External Tasks G Inactive Summary " Manual Summary P—————= Progress
Date: Tue 4/5/11 Milestone * External Milestone ¢ Manual Task CAn  start-only C
Summary PIII==W Inactive Task ( Duration-only Finish-only |
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ID Task Task Name Duration Start 2008 2009 2010 2011
Mode H2 H1 H2 H1 H2 H1 H2 H1 H2

41 + Areaway Lvl & Lv2 49 days Mon 1/4/10 [o—

42 + Areaway Lv3 19 days Fri 3/5/10 ot

43 + Areaway Lv4 4 days Tue 3/23/10 I

44 + Areaway Roof 30 days Mon 4/19/10 [ |

45 = Material Sciences Enclosure 185days Mon 11/9/09 P——

46 = North Elevation 165days Mon 11/9/09 P—

47 + Precast Attach Steel 5 days Mon 11/9/09 I

48 + Precast Panels 20 days Mon 11/16/0 3

49 + Insulation/Air Barrier Precast Panels 38 days Thu 3/4/10 [

50 + Ribbon Windows 130days Mon 12/28/0 [

51 = East Elevation 169 days Wed 11/18/09 T

52 + Precast Attach Steel 1 day Wed 11/18/C T

53 + Precast Panels 5 days Mon 11/23/0 I

54 + Insulation/Air Barrier Precast Panels 5 days Mon 11/30/0 I

55 + Ribbon Windows 73 days Tue 1/26/10 [

56 + PH Louvers 8 days Wed 5/19/10 1]

57 + Sunshade 3 days Thu 7/8/10 I

58 = South Elevation 177 days  Thu 11/19/09 —

59 + Precast Attach Steel 52 days Thu 11/19/0¢ [

60 + Precast Panels 83 days Mon 12/7/09 [

61 + PH Louvers 11 days Tue 6/1/10 =]

62 + Insulation/Air Barrier Precast Panels 80 days Mon 3/8/10 [

63 + Ribbon Windows 133days Mon 12/28/0 [

64 + Sunshade 30 days Mon 6/14/10 [ |

65 = Roofing 65 days Mon 1/18/10 P——y

66 + Level 2 Green Roof 41 days Mon 1/18/10 G

67 + Level 3 Green Roof 12 days Wed 3/17/10 =

68 + Level 4 Green Roof 8 days Thu 4/8/10 o

69 = Life Sciences Enclosure 303days Mon 11/9/09 PEEEE—S———_—_—_—_Ga—“—“

70 = East Elevation 179 days Mon 11/9/09 P——

71 + Precast Attach Steel 10 days Mon 11/9/09 1]

72 + Precast Panels 5 days Wed 3/24/10 I

73 + PH Louvers 6 days Tue 6/15/10 i}

74 + Ribbon Windows 68 days Mon 3/29/10 [

75 + Insulation/Air Barrier Precast Panels 65 days Thu 4/1/10 [

76 + Sunshade 7 days Wed 7/7/10 i}

77 = South Elevation 118 days Mon 2/1/10 P————

78 + Precast Attach Steel 5 days Mon 2/1/10 I

79 + Precast Panels 5 days Mon 3/22/10 I

80 + Insulation/Air Barrier Precast Panels 9 days Mon 5/3/10 o

Task S, Project Summary ==Y Inactive Milestone @ Manual Summary Rollup e===============Deadline A4
Project: Existing Schedule Summa| SPlit v External Tasks G Inactive Summary " Manual Summary P—————= Progress
Date: Tue 4/5/11 Milestone * External Milestone ¢ Manual Task Doy start-only C
Summary PIII==W Inactive Task ( | Duration-only Finish-only |

Page 2




ID Task Task Name Duration Start 2008 2009 2010 2011
(1] Mode H2 H1 H2 H1 H2 H1 H2 H1 H2
81 o PH Louvers 7 days Mon 5/10/10 o
82 o Ribbon Windows 48 days Mon 4/26/10 [P
83 o Sunshade 7 days Tue 7/6/10 I
84 = West Elevation 132 days Mon 1/18/10 PE——
85 o Precast Attach Steel 5 days Mon 1/18/10 I
86 o Precast Panels 40 days Mon 3/15/10 [
87 o Ribbon Windows 62 days Mon 3/22/10 G
88 o Insulation/Air Barrier Precast Panels 55 days Mon 4/5/10 [
89 o Sunshade 4 days Thu 7/15/10 I
90 = Areaway Enclosure 215days Thu3/11/10 P———
91 = North Elevation 86 days Fri3/26/10 P————y
92 o Precast Attach Steel 4 days Fri 3/26/10 I
93 o Precast Panels 4 days Fri 5/14/10 I
94 o Ribbon Windows 15 days Mon 5/31/10 =
95 o PH Louvers 31days  Tue 6/1/10 ]
96 o Insulation/Air Barrier Precast Panels 30 days Mon 6/7/10 [ |
97 o Sunshade 3 days Wed 7/21/10 I
98 = Soffit Exterior 182days Thu3/11/10 —
99 o Exterior Miscellaneous Steel Frame 59 days Thu 3/11/10 [o—
100 - of Exterior Frame/Sheath 23 days Wed 9/1/10 [
101 o Exterior Metal Panels 34 days Tue 10/5/10 [
102 = Areaway Entrance Exterior 181days Wed 4/28/10 P——
103 o Miscellaneous Steel Frame 5 days Tue 6/1/10 I
104 o 2nd Floor Windows 49 days  Tue 5/18/10 G
105 - of Exterior Frame/Sheath 6 days Wed 9/1/10 I
106 -+ Waterproofing 3 days Thu 9/9/10 I
107 o Storefront 100 days  Wed 4/28/10 e
108 o Exterior Metal Panels 6 days Wed 12/29/1 I
109 = Areaway Lightwell 151 days Tue 6/1/10 P———
110 o Exterior Miscellaneous Steel Frame 5 days Tue 6/1/10 I
111 - of Exterior Frame/Sheath 34 days Thu 7/1/10 a3
112 -+ Waterproofing 11 days Wed 8/18/10 =]
113 o Exterior Metal Panels 27 days Mon 11/22/1 Cad
114 = West Elevation 80 days Tue 3/30/10 P————y
115 i o Precast Attach Steel 2 days Tue 3/30/10 T
116 o Precast Panels 6 days Mon 5/10/10 i}
117 o Ribbon Windows 19 days Fri 5/28/10 ca
118 o PH Louvers 17days  Tue 6/8/10 |
119 i o Insulation/Air Barrier Precast Panels 26 days Mon 6/14/10 [ |
120 = Areaway Roofing 65 days Mon 6/7/10 P——
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121 . Stair/Core Level 6 Roofing 4 days Tue 6/15/10 I
122 - o PH/Areaway Level 5 Roofing 40 days Mon 6/7/10 [P
123 ;;F" PH/Areaway Level 5 Roof Trimout 9 days Tue 8/24/10 o
124 - o Life Sciences Rough-In & Finishes 318days Wed 1/20/10 R =y
125 - o Lv3 Lab Rough-In 144 days  Fri 3/5/10 —
126 - o Interior Walls 5 days Fri3/5/10 I
127 - o Perimeter Walls 16 days Wed 6/16/10 (ma]
128 . o Fireproofing 5 days Tue 3/30/10 I
129 . o VAV Installation 11 days Fri 5/21/10 m
130 . o Plumbing Rough-In 19 days Fri 7/23/10 03
131 - o Electrical/Power Rough-In 8 days Tue 7/20/10 o
132 - o Drywall 8 days Mon 9/13/10 o
133 - o Lv3 Core Rough-In 162 days  Fri 3/5/10 —
134 - o Interior Walls 28 days Fri3/5/10 [
135 - o Perimeter Walls 62 days Fri5/7/10 [P
136 - o VAV Installation 18 days Mon 5/17/10 ca
137 . o Fireproofing 5 days Tue 3/30/10 I
138 - o Electrical/Power Rough-In 37 days Tue 7/20/10 Caad
139 . o Plumbing Rough-In 8 days Tue 8/3/10 o
140 - o Drywall 12 days Fri 10/1/10 =
141 - o Lv3 Finishes 127 days  Thu9/23/10 G
142 . o Lab Finishes 92days  Thu9/23/10 [P
143 - o Core Finishes 109 days  Tue 10/19/10 Coaa
144 -+ Lv2 Lab Rough-In 198 days Wed 1/20/10 L
145 - o Interior Walls 5 days Wed 1/20/10 I
146 - o Perimeter Walls 45 days Mon 6/14/10 [ |
147 -+ Fireproofing 7 days Mon 4/5/10 o
148 - o VAV Installation 18 days Mon 7/12/10 &3
149 -+ Plumbing Rough-In 19 days Fri 7/23/10 Ca
150 -+ Electrical/Power Rough-In 19 days Tue 7/20/10 ()
151 - o Drywall 9 days Tue 10/12/10 o
152 - o Lv2 Core Rough-In 156 days Mon 4/5/10 EE————
153 - o Interior Walls 3 days Mon 4/5/10 I
154 - o Perimeter Walls 46 days Fri7/2/10 [
155 -+ VAV Installation 11 days Tue 7/6/10 =
156 -+ Fireproofing 16 days Mon 4/5/10 (=]
157 -+ Electrical/Power Rough-In 28 days Fri 7/23/10 [P
158 -+ Core Plumbing Rough-In 5 days Mon 9/13/10 I
159 - o Drywall 10 days Tue 10/26/10 @
160 - o Lv2 Finishes 110 days  Mon 10/25/10 T
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161 o Lv2 Labs 93 days Mon 10/25/10 [
162 . o Lv2 Core 99days  Tue 11/9/10 [P
163 - o Lv1 Lab Rough-In 175days  Fri 3/19/10 —
164 - o Interior Walls 6 days Fri3/19/10 I
165 - o Perimeter Walls 9 days Wed 9/1/10 o
166 -+ Fireproofing 10 days Tue 4/13/10 7]
167 - o VAV Installation 13 days Thu 7/22/10 =
168 - o Plumbing Rough-In 5 days Wed 10/13/10 I
169 -+ Electrical/Power Rough-In 6 days Wed 10/13/10 I
170 -+ Drywall 10 days Fri 11/5/10 @
171 - o Lv1 Core Rough-In 184 days  Tue 3/23/10 —
172 -+ Interior Walls 4 days Tue 3/23/10 I
173 - o Perimeter Walls 55 days Fri7/2/10 Caaa
174 - o VAV Installation 11 days Mon 9/20/10 o
175 -+ Fireproofing 9 days Wed 4/14/10 @
176 -+ Electrical/Power Rough-In 6 days Wed 10/20/10 I
177 - o Core Plumbing Rough-In 5 days Wed 10/20/10 I
178 - o Drywall 11 days Fri 11/19/10 o
179 - o Lv1 Finishes 101 days  Fri 11/19/10 —
180 . o Lv1 Labs 85 days Fri 11/19/10 [P
181 . o Lv1 Core 77days  Thu12/23/10 [P |
182 = Lv0 Areaway Rough-In & Finishes 278 days Mon 2/22/10 PE——_—_—
183 = LvO Rough-In 198 days Mon 2/22/10 PE———
184 . o Fireproofing 9 days Mon 2/22/10 o
185 - o Interior Walls 7 days Thu 2/25/10 o
186 - o VAV Installation 9 days Thu 9/9/10 7]
187 - o Electrical/Power Rough-In 5 days Mon 10/25/10 I
188 . o Plumbing Rough-In 5 days Mon 10/25/10 I
189 - o Drywall 8 days Mon 11/15/10 o
190 = LvO Finishes 79days  Fri11/26/10 —
191 . o LvO Finishes 79 days Fri 11/26/10 [P
192 = Material Sciences Rough-In & Finishes 322days Mon 12/14/09 PEEEES—S—S—_—_—
193 = Lv3 Lab Rough-In 183 days Mon 12/21/09 P———
194 - o Interior Walls 55 days Mon 12/21/09 Caaa
195 o Perimeter Walls 30 days Mon 5/17/10 Cad
196 . o Fireproofing 8 days Wed 1/27/10 1]
197 [E4 =|::> VAV Installation 11.06 days Thu 4/8/10 ]
198 . o Plumbing Rough-In 48 days Thu 5/13/10 [
199 o Electrical/Power Rough-In 4 days Mon 7/19/10 I
200 - o Drywall 15 days Thu 8/12/10 03
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201 . Lv3 Core Rough-In 170 days  Wed 3/3/10 —
202 - o Interior Walls 32 days Wed 3/3/10 [
203 - o Perimeter Walls 35 days Mon 5/17/10 [ |
204 - o VAV Installation 18 days Mon 5/17/10 ca
205 . o Fireproofing 26 days Wed 3/24/10 Cag
206 - o Electrical/Power Rough-In 8 days Tue 7/6/10 o
207 . o Plumbing Rough-In 38 days Tue 7/6/10 [
208 - o Drywall 5 days Wed 10/20/10 I
209 = Lv3 Finishes 124 days  Fri 9/3/10 G
210 - o Lab Finishes 106 days  Fri 9/3/10 [P |
211 . o Core Finishes 111days  Wed 9/22/10 [P
212 = Lv2 Lab Rough-In 168 days Wed 12/23/09 P———
213 . o Interior Walls 16days  Wed 12/23/09 m
214 - o Perimeter Walls 35 days Mon 3/29/10 Caaa
215 -+ Fireproofing 9 days Mon 1/18/10 1]
216 - o VAV Installation 22 days Mon 3/22/10 G
217 -+ Plumbing Rough-In 30 days Mon 6/14/10 (=]
218 -+ Electrical/Power Rough-In 8 days Mon 7/19/10 o
219 -+ Drywall 11 days Fri 7/30/10 =
220 = Lv2 Core Rough-In 187 days Mon 2/8/10 —
221 - o Interior Walls 28 days Mon 2/8/10 (=
222 - o Perimeter Walls 17 days Fri 7/9/10 Ea
223 - o VAV Installation 11 days Wed 5/12/10 =]
224 -+ Fireproofing 4 days Thu 3/18/10 I
225 -+ Electrical/Power Rough-In 7 days Wed 7/7/10 I
226 -+ Core Plumbing Rough-In 19 days Mon 8/9/10 3
227 -+ Drywall 49 days Thu 8/19/10 (]
228 = Lv2 Finishes 115days  Wed 9/29/10 —
229 . o Lv2 Labs 102 days  Wed 9/29/10 [P |
230 . o Lv2 Core 95days  Wed 10/27/10 [P
231 = Lvl Lab Rough-In 229 days Mon 12/14/09 PE———
232 - o Interior Walls 46 days Mon 12/14/09 Caad
233 - o Perimeter Walls 105 days Mon 4/12/10 [P
234 -+ Fireproofing 10 days Tue 2/9/10 7]
235 - o VAV Installation 9 days Tue 9/21/10 1]
236 -+ Plumbing Rough-In 5 days Thu 9/23/10 I
237 -+ Electrical/Power Rough-In 2 days Wed 9/29/10 I
238 - o Drywall 8 days Tue 10/19/10 o
239 = Lvl Core Rough-In 204 days Wed 2/10/10 PE—
240 -+ Interior Walls 4 days Wed 2/10/10 I
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241 . Perimeter Walls 5 days Fri9/3/10 I
242 - o VAV Installation 9 days Wed 9/22/10 @
243 -+ Fireproofing 4 days Mon 3/15/10 I
244 -+ Electrical/Power Rough-In 6 days Fri 10/15/10 I
245 -+ Core Plumbing Rough-In 5 days Fri 10/15/10 I
246 -+ Drywall 10 days Tue 11/9/10 (=]
247 = Lv1 Finishes 91days  Fri10/29/10 —
248 . o Lv1 Labs 88 days Fri 10/29/10 [P
249 . o Lv1 Core 87days  Thu11/4/10 [P
250 . o Close-Out 39days  Mon 4/11/11 —
251 - o Material Sciences 31 days Mon 4/11/11 —y
252 -+ Level 3 Close-Out 0 days Mon 4/11/11 ¢ 4/11
253 -+ Level 2 Close-Out 0 days Tue 4/26/11 ¢ 4/26
254 -+ Level 1 Close-Out 0 days Tue 5/24/11 ¢ 5/24
255 - o Life Sciences 22 days Wed 5/4/11 -
256 -+ Level 3 Close-Out 0 days Wed 5/4/11 ¢ 5/4
257 -+ Level 2 Close-Out 0 days Wed 5/18/11 ¢ 5/18
258 - o Level 1 Close-Out 0 days Fri 6/3/11 ¢ 6/3
259 -+ Level O Close-Out 0 days Wed 5/11/11 ¢ 5/11
260 -+ Building Turnover 0 days Thu 7/7/11 ¢ 7/7
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1 2 Design/Bid & Award/ Procurement 663 days Mon 3/24/08 Wed 10/6/10 e —————————————————————
2 | Design Phase 426 days  Mon 3/24/08 Mon 11/9/09 a
N Bid/Award 376 days  Fri 5/30/08 Fri 11/6/09 E J
4 |t Notice To Proceed 0 days Thu7/3/08 Thu 7/3/08 ¢ 7/3
T Submittal/Fabrication/Procurement590 days  Thu 7/3/08 Wed 10/6/10 C J
6 | Material Science Coordination 319days Mon 6/1/09 Thu 8/19/10 C .|
Drawings
7 | Life Sciences Coordination 204 days Mon 8/24/09 Thu 6/3/10 C J
Drawings
I = Foundation 399days Tue 11/4/0Fri 5/14/1C o
9 | Material Sciences Excavation and 75 days Tue Mon 2/23/09 ]
Shoring 11/11/08
10 |#* Life Sciences Excavation and 78 days Tue 11/4/08 Thu 2/19/09 Caaad
Shoring
1 |9 Material Sciences Mini-Piles 87 days Mon 11/24/08 Tue 3/24/09 O
12 |9 Life Sciences Mini Piles 111 days Mon 11/17/08 Mon 4/20/09 O
13 3 Foundation's & Slab - On - Grade 325days Mon 2/16/09 Fri5/14/10 P EEEEEEEEEEEEE——_—_—_———_—_—_——
14 | CLBB-Y5 101days Mon 2/16/09 Mon 7/6/09 Ce
15 | CLY5-S5 137days  Fri 5/1/09  Mon 11/9/09 E 3
16 SP CLJ-S5 228 days Sat 3/21/09 Tue 2/2/10 C d
17 SP' CLT-L 136 days Tue 6/23/09 Tue 12/29/0¢ C d
18 | Areaways & Cleanrooms 275days  Mon 4/27/09 Fri 5/14/10 C J
19 |4 CL13- 20 171days  Fri 7/3/09  Fri 2/26/10 E 3
20 3 Superstructure 204 days Tue7/7/09 Fri4/16/10 PE———
21 3 Material Sciences 159 days Tue 7/7/09 Sun2/14/10 P——
22 CLBB-W 26days  Tue 7/7/09 Tue 8/11/09 cad
23 o CLW-R 29days  Tue 7/21/09 Fri 8/28/09 Cad
24 CLR-J 24days  Thu 8/20/09 Tue 9/22/09 Caa
25 | Shear Wall 130days  Tue 8/18/09 Sun 2/14/10 C J
26 Life Sciences 105 days Mon 10/19/09Fri 3/12/10 P——————y
27 Shear Walls 99days  Tue 10/27/0¢Fri 3/12/10 |
28 CL12-16 21days  Mon 10/19/0 Mon 11/16/0 ca
29 o CL16-21 36days  Tue 11/17/0¢Tue 1/5/10 o
30 @ Core/Areaway 69 days Tue 1/12/10 Fri 4/16/10 [—
31 S Concrete Slabs 244 days Tue 8/18/09 Fri7/23/10 PEEEEE——S—SG—_GLLL————
32 Tunnel Phase CLA1 - LS 66 days Fri 4/23/10 Fri 7/23/10 Ciasa
33 4 Material Sciences 155 days Tue 8/18/09 Mon 3/22/10 P—
34 S?' CLBB-R 92 days Tue 8/18/09 Wed 12/23/0 O
35 S?' CLR-M 117 days Fri 10/9/09 Mon 3/22/10 | O
36 o CLM-H 37days  Thu 1/28/10 Fri 3/19/10 [
37 5 Life Sciences 83 days Mon 12/28/09Wed 4/21/10 P————y
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38 o CL12-16 83 days Mon 12/28/0 Wed 4/21/10 | O—
ECI o CL16-21 56 days Wed 1/13/10Wed 3/31/10 [ —
40 o CL12-8 14days  Fri 3/5/10 Wed 3/24/10 =
41 | Areaway Lvl & Lv2 49 days Mon 1/4/10 Thu 3/11/10 [P
42 | Areaway Lv3 19 days Fri 3/5/10 Wed 3/31/10 o
43 | Areaway Lv4 4 days Tue 3/23/10 Fri 3/26/10 I
44 | Areaway Roof 30 days Mon 4/19/10 Fri 5/28/10 (|
45 2, Single-Skin Enclosure 168 days Mon 11/9/09 Wed 6/30/10 P—
46 2 Material Sciences North Elevation 165days Mon 11/9/09 Fri6/25/10 P—
47 |* Precast Attach Steel 5 days Mon 11/9/09 Fri 11/13/09 I
48 |f* Precast Panels 13 days Mon 11/16/0 Wed 12/2/09 =
49 |gi* Insulation/Air Barrier Precast 38 days Thu 3/4/10 Mon 4/26/10 |
Panels
50 |&* Ribbon Windows 130days  Mon 12/28/0 Fri 6/25/10 e
51 |« Material Sciences East Elevation 122days Wed 11/18/09Thu 5/6/10 e
52 & Precast Attach Steel 1 day Wed 11/18/0Wed 11/18/0 T
53 & Precast Panels 5 days Mon 11/23/0 Fri 11/27/09 I
54 | Insulation/Air Barrier Precast 5 days Mon Fri 12/4/09 I
Panels 11/30/09
55 | Ribbon Windows 73 days Tue 1/26/10 Thu 5/6/10 [FR—
56 |m* Life Sciences East Elevation 160days Thu11/19/09 Wed 6/30/10 e
57 Precast Attach Steel 10 days Mon 11/9/09 Fri 11/20/09 7]
58 " Precast Panels 9 days Thu 12/3/09 Tue 12/15/0¢ "}
59 | Insulation/Air Barrier Precast 65 days Thu 4/1/10 Wed [ |
Panels 6/30/10
60 |o* Ribbon Windows 68 days Mon 3/29/10 Wed 6/30/10 Gl
61 |+ Life Sciences South Elevation 160 days Thu 11/19/09 Wed 6/30/10 EEE————
62 " Precast Attach Steel 5 days Fri 11/20/09 Thu 11/26/0¢ I
63 |&* Precast Panels 5 days Wed 12/16/0Tue 12/22/0¢ I
64 | Insulation/Air Barrier Precast 80 days Mon 3/8/10 Fri 6/25/10 [
Panels
65 =" Ribbon Windows 48 days Mon 4/26/10 Wed 6/30/10 (|
66 |0 Roofing 65 days Mon 1/18/10 Sun 4/18/10 —
67 Level 2 Green Roof 41 days Mon 1/18/10 Mon 3/15/10 Camma
68 " Level 3 Green Roof 12 days Wed 3/17/10Thu 4/1/10 =
69 Level 4 Green Roof 8 days Thu 4/8/10 Sun 4/18/10 1]
70 =.:';~ Double-Skin Enclosure 290days Thu11/26/09 Wed 1/5/11 s
71 | Material Science South Elevation 194days Thu 11/26/09 Tue 8/24/10 TRy
72 Precast Attach Steel 5 days Thu 11/26/0¢Wed 12/2/09 I
I o Precast Panels 13days  Wed 12/23/0Fri 1/8/10 =
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74 | Ribbon Windows 73 days Mon 3/22/10 Wed 6/30/10 [P
75 |« Interior Ribbon Windows 73 days Sat 5/15/10 Tue 8/24/10 [
76 |« Insulation/Air Barrier Precast 55 days Mon 4/5/10 Fri 6/18/10 [ |
Panels
77 Sunshade 4 days Thu 7/15/10 Tue 7/20/10 I
78 | Life Science West Elevation 211days Mon1/11/10 Mon 11/1/10 —_——
79 =@ Precast Attach Steel 5 days Mon 2/1/10 Fri 2/5/10 I
80 = Precast Panels 13 days Mon 1/11/10 Wed 1/27/10 =
81 Insulation/Air Barrier Precast 9 days Mon 5/3/10 Thu 5/13/10 1]
Panels
82 |#* Ribbon Windows 130days  Mon 4/26/10 Fri 10/22/10 A
83 |+ Interior Ribbon Windows 100 days  Tue 6/15/10 Mon 11/1/10 RO
84 |* Sunshade 7 days Tue 7/6/10 Wed 7/14/10 I
85 |= Areaway Enclosure 215days Thu3/11/10 Wed 1/5/11 —_—
86 " North Elevation 86 days Fri3/26/10  Fri 7/23/10 —
87 |&* Precast Attach Steel 4 days Fri 3/26/10 Wed 3/31/10 I
88 |&* Precast Panels 4 days Fri 5/14/10 Wed 5/19/10 I
89 |&* Ribbon Windows 15 days Mon 5/31/10 Fri 6/18/10 =
%0 & PH Louvers 31 days Tue 6/1/10 Tue 7/13/10 ]
91 |#* Insulation/Air Barrier Precast P 30 days Mon 6/7/10 Fri 7/16/10 [ |
92 |#* Sunshade 3 days Wed 7/21/10Fri 7/23/10 I
93 " Soffit Exterior 182days Thu3/11/10 Fri11/19/10 EE————
9% | Exterior Miscellaneous Steel Fr 59 days Thu 3/11/10 Tue 6/1/10 [o—
95 |&* Exterior Frame/Sheath 23 days Wed 9/1/10 Fri 10/1/10 (9]
% & Exterior Metal Panels 34 days Tue 10/5/10 Fri 11/19/10 G
97 |#* Areaway Entrance Exterior 181 days Wed 4/28/10 Wed 1/5/11 EE—————
98 |o* Miscellaneous Steel Frame 5 days Tue 6/1/10 Mon 6/7/10 I
99 |&* 2nd Floor Windows 49 days Tue 5/18/10 Fri 7/23/10 G
100 |+ Exterior Frame/Sheath 6 days Wed 9/1/10 Wed 9/8/10 I
101 +* Waterproofing 3 days Thu 9/9/10 Mon 9/13/10 I
102 |+ Storefront 100 days  Wed 4/28/10Tue 9/14/10 [P |
103 |&* Exterior Metal Panels 6 days Wed 12/29/1Wed 1/5/11 I
104 |« Areaway Lightwell 151 days Tue6/1/10 Tue 12/28/10 T
105 |=* Exterior Miscellaneous Steel Fr 5 days Tue 6/1/10 Mon 6/7/10 I
106 |+ Exterior Frame/Sheath 34 days Thu 7/1/10 Tue 8/17/10 [
107 " Waterproofing 11 days Wed 8/18/10Wed 9/1/10 =]
108 |* Exterior Metal Panels 27 days Mon 11/22/1 Tue 12/28/1( Cad
109 +* West Elevation 80days  Tue3/30/10 Mon 7/19/10 —
110 &* Precast Attach Steel 2 days Tue 3/30/10 Wed 3/31/10 T
111 &* Precast Panels 6 days Mon 5/10/10 Mon 5/17/10 I
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112 | Ribbon Windows 19 days Fri 5/28/10 Wed 6/23/10 G
113 | PH Louvers 17days  Tue 6/8/10 Wed 6/30/10 )
114 |o* Insulation/Air Barrier Precast P 26 days Mon 6/14/10 Mon 7/19/10 [53]
115 |o* Areaway Roofing 65 days Mon 6/7/10 Fri9/3/10 —y
116 |«* Stair/Core Level 6 Roofing 4 days Tue 6/15/10 Fri 6/18/10 I
117 |&* PH/Areaway Level 5 Roofin(40 days Mon 6/7/10 Fri 7/30/10 RS
118 ;;F" PH/Areaway Level 5 Roof T 9 days Tue 8/24/10 Fri 9/3/10 o
119 |&* Life Sciences Rough-In & Finishes 318days Wed 1/20/10 Fri4/8/11 _— |
120 Lv3 Lab Rough-In 144 days  Fri3/5/10 Wed 9/22/10 e e———
121 o Interior Walls 5 days Fri3/5/10 Thu 3/11/10 I
122 |o* Perimeter Walls 150 days  Thu 12/10/09 Wed 7/7/10 s
123 |o* Fireproofing 5 days Tue 3/30/10 Mon 4/5/10 I
124 |* VAV Installation 74 days Fri5/21/10 Wed 9/1/10 RS
125 |o* Plumbing Rough-In 19 days Fri7/23/10 Wed 8/18/10 ca
126 |«* Electrical/Power Rough-In 8 days Tue 7/20/10 Thu 7/29/10 o
127 Drywall 8 days Mon 9/13/10 Wed 9/22/10 ]
128 |&* Lv3 Core Rough-In 162 days  Fri3/5/10 Mon 10/18/10 e ee——
129 |&* Interior Walls 28 days Fri3/5/10 Tue 4/13/10 [
130 |#* Perimeter Walls 168 days  Thu 12/10/09 Mon 8/2/10 sl
131 | VAV Installation 29 days Mon 5/17/10 Thu 6/24/10 [
132 o Fireproofing 5 days Tue 3/30/10 Sun 4/4/10 I
133 |4 Electrical/Power Rough-In 37 days Tue 7/20/10 Wed 9/8/10 Caad
134 |o* Plumbing Rough-In 8 days Tue 8/3/10 Thu 8/12/10 o
135 of* Drywall 12 days Fri10/1/10 Mon 10/18/10 =
136 " Lv3 Finishes 127 days Thu9/23/10 Fri3/18/11 e
137 |4 Lab Finishes 92 days Thu9/23/10 Fri1/28/11 s
138 4" Core Finishes 109 days  Tue 10/19/10 Fri3/18/11 Coaa
139 Sf" Lv2 Lab Rough-In 198 days Wed 1/20/10 Fri 10/22/10 =
140 |o* Interior Walls 5 days Wed 1/20/10 Tue 1/26/10 I
141 o Perimeter Walls 177 days  Thu 12/10/09 Fri8/13/10 Chsssss
142 Fireproofing 7 days Mon 4/5/10  Tue 4/13/10 |
143 * VAV Installation 39 days Mon 7/12/10 Thu 9/2/10 Caaa
144 Plumbing Rough-In 19 days Fri7/23/10  Wed 8/18/10 3
145 |o* Electrical/Power Rough-In 19 days Tue 7/20/10  Fri 8/13/10 o3
146 " Drywall 9 days Tue 10/12/10 Fri 10/22/10 o
147 |<* Lv2 Core Rough-In 156 days Mon 4/5/10 Mon 11/8/10 e P———
148 |+* Interior Walls 3 days Mon 4/5/10 Wed 4/7/10 I
149 |o* Perimeter Walls 192 days  Thu 12/10/09 Fri9/3/10 A
150 " VAV Installation 4 days Tue 7/6/10  Fri 7/9/10 I
151 «* Fireproofing 16 days Mon 4/5/10 Mon 4/26/10 (=]
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152 |«f* Electrical/Power Rough-In 28 days Fri7/23/10  Tue 8/31/10 [
153 |«f* Core Plumbing Rough-In 5 days Mon 9/13/10 Fri 9/17/10 I
154 |«f* Drywall 10 days Tue 10/26/10 Mon 11/8/10 (n]
155 | Lv2 Finishes 110days Mon 10/25/10Fri 3/25/11 ey
156 =" Lv2 Labs 93 days Mon 10/25/10 Wed 3/2/11 [
157 =" Lv2 Core 99 days Tue 11/9/10 Fri3/25/11 [
158 | Lv1 Lab Rough-In 175days  Fri3/19/10 Thu11/18/10 L ——
159 |« Interior Walls 6 days Fri3/19/10  Fri 3/26/10 I
160 |+ Perimeter Walls 198 days  Thu 12/10/09 Mon 9/13/10 Csa
161 |«f* Fireproofing 10 days Tue 4/13/10 Mon 4/26/10 (]
162 |«f* VAV Installation 40 days Thu 7/22/10 Wed 9/15/10 (e
163 |«f* Plumbing Rough-In 5 days Wed 10/13/10 Tue 10/19/10 I
164 |«f* Electrical/Power Rough-In 6 days Wed 10/13/10 Wed 10/20/10 I
165 |«f* Drywall 10 days Fri11/5/10 Thu11/18/10 (n]
166 |«* Lvl Core Rough-In 184 days Tue 3/23/10 Fri12/3/10 —ee——"
167 |«* Interior Walls 4 days Tue 3/23/10 Fri 3/26/10 I
168 |+ Perimeter Walls 201 days Thu12/10/09 Thu9/16/10 Chsa
169 |«f* VAV Installation 5 days Mon 9/20/10 Fri 9/24/10 I
170 |«* Fireproofing 9 days Wed 4/14/10 Mon 4/26/10 o
171 |+* Electrical/Power Rough-In 6 days Wed 10/20/10 Wed 10/27/10 I
172 |+ Core Plumbing Rough-In 5 days Wed 10/20/10 Tue 10/26/10 I
173 |+ Drywall 11 days Fri11/19/10 Fri12/3/10 =
174 |«* Lv1 Finishes 101 days Fri11/19/10 Fri4/8/11 ey
175 =" Lv1 Labs 85 days Fri11/19/10 Thu3/17/11 [P
176 =" Lvl Core 77 days Thu 12/23/10 Fri4/8/11 Co
177 % Lv0O Areaway Rough-In & Finishes 278 days Mon 2/22/10 Wed 3/16/11 PEEEEE——_—
178 |2, LvO Rough-In 198 days  Mon 2/22/10 Wed 11/24/10 —
179 |« Fireproofing 9 days Mon 2/22/10 Thu 3/4/10 o
180 & Interior Walls 7 days Thu 2/25/10 Fri3/5/10 o
181 |4 VAV Installation 7 days Thu9/9/10  Fri9/17/10 i}
182 |+ Electrical/Power Rough-In 5 days Mon 10/25/10 Fri 10/29/10 I
183 |+f* Plumbing Rough-In 5 days Mon 10/25/10 Fri 10/29/10 I
184 =" Drywall 8 days Mon 11/15/10 Wed 11/24/10 o
185 |2, LvO Finishes 79 days Fri 11/26/10 Wed 3/16/11 P————y
186 |+ LvO Finishes 79 days Fri11/26/10 Wed 3/16/11 RO
187 ' Material Sciences Rough-In & 330days Wed 12/2/09 Tue 3/8/11 PEE—S—S—_—_—_—_—SP_élt——S
Finishes
188 2 Lv3 Lab Rough-In 190days Thu12/10/09 Wed 9/1/10 | L
189 |+ Interior Walls 55 days Mon 12/21/09 Fri 3/5/10 Caa
190 |=* Perimeter Walls 142 days  Thu 12/10/09 Fri6/25/10 Chssa
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ID Task Task Name Duration Start Finish 2008 2009 2010 2011
Mode H2 H1 H2 H1 H2 H1 H2 H1 H2
191 Fireproofing 8 days Wed 1/27/10 Fri2/5/10 o
192 =|::> VAV Installation 1 day Fri4/23/10  Fri4/23/10 I
193 |o* Plumbing Rough-In 48 days Thu 5/13/10 Mon 7/19/10 [
194 |o* Electrical/Power Rough-In 4 days Mon 7/19/10 Thu 7/22/10 I
195 " Drywall 15days  Thu8/12/10 Wed 9/1/10 (]
196 " Lv3 Core Rough-In 170days Wed 3/3/10 Tue 10/26/10 e ————
197 |o* Interior Walls 32 days Wed 3/3/10 Thu 4/15/10 [
198 |o* Perimeter Walls 149 days  Tue 12/8/09 Fri7/2/10 [P
199 |o* VAV Installation 25 days Mon 5/17/10 Fri6/18/10 (]
200 |#* Fireproofing 26 days Wed 3/24/10 Wed 4/28/10 (|
201 o Electrical/Power Rough-In 8 days Tue 7/6/10  Thu 7/15/10 o
202 Plumbing Rough-In 38 days Tue 7/6/10  Thu 8/26/10 Caaa
203 |+ Drywall 5 days Wed 10/20/10 Tue 10/26/10
204 2, Lv3 Finishes 124 days  Fri9/3/10 Wed 2/23/11 P——
205 = Lab Finishes 106 days Fri9/3/10 Fri 1/28/11 [ RO
206 = Core Finishes 111days Wed 9/22/10 Wed 2/23/11 Cla
207 % Lv2 Lab Rough-In 168 days Wed 12/23/09 Fri 8/13/10 PE———
208 Interior Walls 16 days Wed 12/23/09 Wed 1/13/10 (ma]
209 o Perimeter Walls 96 days Sat 1/2/10 Fri5/14/10 [
210 |#* Fireproofing 9 days Mon 1/18/10 Thu 1/28/10 o
211 | VAV Installation 40 days Mon 3/22/10 Fri5/14/10 [P
212 |* Plumbing Rough-In 30 days Mon 6/14/10 Fri7/23/10 [~ ]
213 | Electrical/Power Rough-In 8 days Mon 7/19/10 Wed 7/28/10 o
214 |* Drywall 11 days Fri 7/30/10  Fri 8/13/10 =]
215 2 Lv2 Core Rough-In 235days Wed 12/2/09 Tue 10/26/10 PEEEE——S—SG—LLL
216 |#* Interior Walls 28 days Mon 2/8/10 Wed 3/17/10 (|
217 Perimeter Walls 174 days  Wed 12/2/09 Sun 8/1/10 Chsssa
218 |+* VAV Installation 38 days Wed 5/12/10 Fri 7/2/10 [
219 |#* Fireproofing 4 days Thu 3/18/10 Tue 3/23/10 I
220 = Electrical/Power Rough-In 7 days Wed 7/7/10 Thu 7/15/10 )|
221 | Core Plumbing Rough-In 19 days Mon 8/9/10  Thu 9/2/10 (=]
222 " Drywall 49 days Thu 8/19/10 Tue 10/26/10 [P
223 2 Lv2 Finishes 115days Wed 9/29/10 Tue 3/8/11 P——————
224 |f* Lv2 Labs 102 days  Wed 9/29/10 Thu2/17/11 [P
225 |* Lv2 Core 95 days Wed 10/27/10 Tue 3/8/11 RO
226 % Lvl Lab Rough-In 229 days Mon 12/14/0SThu 10/28/10 | S Em—
227 Interior Walls 46 days Mon 12/14/09 Mon 2/15/10 Caad
228 Perimeter Walls 186 days  Sun 12/20/09 Fri9/3/10 s
229 |o* Fireproofing 10 days Tue 2/9/10  Mon 2/22/10 =]
230 |#* VAV Installation 4 days Tue 9/21/10 Fri 9/24/10 I
Task S, Project Summary ==Y Inactive Milestone @ Manual Summary Rollup e===============Deadline A4
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ID Task Task Name Duration Start Finish 2008 2009 2010 2011
Mode H2 H1 H2 H1 H2 H1 H2 H1 H2
231 Plumbing Rough-In 5 days Thu 9/23/10 Wed 9/29/10 I
232 " Electrical/Power Rough-In 2 days Wed 9/29/10 Thu 9/30/10 T
233 |* Drywall 8 days Tue 10/19/10 Thu 10/28/10 [
234 2, Lvl Core Rough-In 230days Tuel/5/10 Mon 11/22/10 PEE———
235 |o* Interior Walls 4 days Wed 2/10/10 Mon 2/15/10 I
236 Perimeter Walls 178 days  Tue1/5/10 Thu9/9/10 Cssa
237 " VAV Installation 4 days Wed 9/22/10 Mon 9/27/10 I
238 " Fireproofing 4 days Mon 3/15/10 Thu 3/18/10 I
239 o Electrical/Power Rough-In 6 days Fri 10/15/10 Fri10/22/10 I
240 |* Core Plumbing Rough-In 5 days Fri 10/15/10 Thu 10/21/10 I
241 |* Drywall 10 days Tue 11/9/10 Mon 11/22/10 @
242 2, Lv1 Finishes 91 days Fri 10/29/10 Fri3/4/11 Pp————y
243 |f* Lv1 Labs 88 days Fri 10/29/10 Tue 3/1/11 [
244 |f* Lvl Core 87 days Thu 11/4/10 Fri3/4/11 [P
245 |f* Close-Out 40 days Mon 4/11/11 Fri6/3/11 —y
246 Material Sciences 32 days Mon 4/11/11 Tue 5/24/11 —
247 |* Level 3 Close-Out 0 days Mon 4/11/11 Mon 4/11/11 ¢ 4/11
248 |f* Level 2 Close-Out 0 days Tue 4/26/11 Tue 4/26/11 ¢ 4/26
249 |f* Level 1 Close-Out 0 days Tue 5/24/11 Tue5/24/11 ¢ 5/24
250 |s* Life Sciences 23days  Wed 5/4/11 Fri6/3/11 =
251 |«* Level 3 Close-Out 0 days Wed 5/4/11 Wed 5/4/11 ¢ 5/4
252 o Level 2 Close-Out 0 days Wed 5/18/11 Wed 5/18/11 ¢ 5/18
253 Level 1 Close-Out 0 days Fri6/3/11 Fri6/3/11 ¢ 6/3
254 | Level O Close-Out 0 days Wed 5/11/11 Wed 5/11/11 ¢ 5/11
255 |f* Building Turnover 0 days Thu7/7/11  Thu7/7/11 ¢ 7/7
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Project: Proposed Schedule Summ Split o External Tasks Gl Inactive Summary U—— Manual Summary PIIII—==S  Progress
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Exterior Enclosure Unit Quantity Unit Cost Total Cost
Precast Panels
Precast Panels with Brick Face SF 91,539.00 60.00 $5,492,340.00
Crane Size Increase LS 1.00 50,000.00 $50,000.00
On-Site Mock Up Allow 1.00 100,000.00 $100,000.00
Factory Pointing of Brick Face SF 107,731.00 2.00 $215,462.00
Precast Column Connections EA 600.00 250.00 $150,000.00
Total: $6,007,802.00
Building Insulation
Rigid Insulation - 4" Soffit SF 4,840.00 4.50 $21,780.00
Insulation on back of Precast 3" SF 107,979.00 6.25 $674,868.75
EIFS SF 3,020.00 15.00 $45,300.00
Total: $741,948.75
Caulking
Exterior Precast Panels LF 11,256.00 3.50 $39,396.00
Exterior Metal Panels LF 8,456.00 3.50 $29,596.00
Exterior Glass and Glazing LF 20,094.00 3.50 $70,329.00
Exterior Louvers LF 8,456.00 3.50 $29,596.00
Total: $168,917.00
Metal Panels
Insulated Metal Panels - MP - 2 SF 0.00 22.00 $0.00
Composite Metal Panel Soffits - MP - 1 SF 81,392.00 45.00 $3,662,640.00
MP - 1 Panels @ Trellis SF 6,086.00 55.00 $334,730.00
Waterproofing at Metal Panels SF 59,568.00 3.50 $208,488.00
Masonry at Louvers adj. to Green Roof SF 784.00 15.50 $12,152.00
Masonry at Parapets SF 3,757.00 15.50 $58,233.50
Total: $4,276,243.50
Light Gauge Metal Framing
Stud Framing at Metal Panels SF 34,161.00 12.00 $409,932.00
Stud Framing at Metal Panels - Reduced Scope SF 25,046.00 8.00 $200,368.00
Sub-Framing for Terra Cotta Panel SF 28,271.00 16.50 $466,471.50
Total: $1,076,771.50
Louvers
Architectural Louvers - Building Fagade SF 4,672.00 50.00 $233,600.00
Architectural Louvers - Green Roof SF 784.00 12.50 $9,800.00
Mechanical Louvers - OA Intake SF 2,464.00 50.00 $123,200.00
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Total: $366,600.00
Windows
Exterior Windows - Ribbon System SF 32,194.00 55.00 $1,770,670.00
Metal Sunscreen LF 3,880.00 150.00 $582,000.00
Curtain Wall SF 1,708.00 85.00 $145,180.00
Exterior Windows - 2nd Floor Areas SF 704.00 55.00 $38,720.00
Storefront at Plaza SF 1,400.00 45.00 $63,000.00
Glass Entrance Doors
Single EA 10.00 2,500.00 $25,000.00
Double EA 6.00 6,000.00 $36,000.00
Motor Operator Premium EA 4.00 3,500.00 $14,000.00
Remove/Replace Vestibule for Tunnel Tie-in LS 1.00 45,000.00 $45,000.00
Total: $2,719,570.00
Total $15,357,852.75
Exterior Enclosure Unit Quantity Unit Cost Total Cost
Precast Panels
Precast Panels with Brick Face SF 91,539.00 55.00 $5,034,645.00
Crane Size Increase LS 1.00 50,000.00 $50,000.00
On-Site Mock Up Allow 1.00 100,000.00 $100,000.00
Factory Pointing of Brick Face SF 107,731.00 2.00 $215,462.00
Precast Column Connections EA 725.00 250.00 $181,250.00
Metal Safety Grates LF 1,584.50 30.22 S47,883.59
Total: $5,629,240.59
Building Insulation
Rigid Insulation - 4" Soffit SF 4,840.00 4.50 $21,780.00
Polyethylene Vapor Barrier sSQ 10,797.00 9.34 $100,843.98
Insulation Cavity Wall - 3" SF 107,979.00 6.25 $674,868.75
EIFS SF 3,020.00 15.00 $45,300.00
Total: $842,792.73
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The Building Stimulus

Paul Kuehnel
Caulking
Exterior Precast Panels
Exterior Metal Panels
Exterior Glass and Glazing
Interior Glass and Glazing
Exterior Louvers

Metal Panels

Insulated Metal Panels - MP - 2
Composite Metal Panel Soffits - MP - 1
MP - 1 Panels @ Trellis

Waterproofing at Metal Panels
Masonry at Louvers adj. to Green Roof
Masonry at Parapets

Light Gauge Metal Framing
Stud Framing at Metal Panels

Stud Framing at Metal Panels - Reduced Scope

Sub-Framing for Terra Cotta Panel

Louvers

Architectural Louvers - Building Fagade
Architectural Louvers - Green Roof
Mechanical Louvers - OA Intake

Windows
Exterior Windows - Ribbon System
Interior Windows (Applied to Double Skin)
Metal Sunscreen
Curtain Wall
Solar Shades
Exterior Windows - 2nd Floor Areas
Storefront at Plaza
Glass Entrance Doors
Single
Double
Motor Operator Premium
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LF
SF
LF
LF
LF

SF
SF
SF
SF
SF
SF

SF

SF

SF
SF
SF

SF
SF
LF
SF
LF
SF
SF

EA
EA
EA

Millenium Science Complex
University Park, PA

Sara Pace Jon Brangan
11,256.00 3.50 $39,396.00
8,456.00 3.50 $29,596.00
20,094.00 3.50 $70,329.00
10,047.00 3.50 $35,164.50
8,456.00 3.50 $29,596.00

Total: $204,081.50

0.00 22.00 $0.00
81,392.00 45.00 $3,662,640.00
6,086.00 55.00 $334,730.00
59,568.00 3.50 $208,488.00

784.00 15.50 $12,152.00
3,757.00 15.50 $58,233.50
Total: $4,276,243.50
34,161.00 12.00 $409,932.00
25,046.00 8.00 $200,368.00
28,271.00 16.50 $466,471.50
Total: $1,076,771.50
0.00 50.00 $0.00
0.00 12.50 S0.00
2,464.00 50.00 $123,200.00
Total: $123,200.00
32,194.00 55.00 $1,770,670.00
12,392.00 45.00 $557,640.00
2,295.50 150.00 $344,325.00
1,708.00 85.00 $145,180.00
1,584.50 150.00 $237,675.00
704.00 55.00 $38,720.00
1,400.00 45.00 $63,000.00
10.00 2,500.00 $25,000.00
6.00 6,000.00 $36,000.00
4.00 3,500.00 $14,000.00



The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Remove/Replace Vestibule for Tunnel Tie-in LS 1.00 45,000.00 $45,000.00
Total: $3,277,210.00
Total $15,429,539.82
Room Description Existing VAV VAV CFM Un Cre Daily Labor Bare Bare Total
CFM Capac. it w Output Hours Material Labor
sp-N-302A-Copy 525 600 Ea. Q9 10.00 160 S S S
735.00 74.50 809.50
sp-N-302B-Reception 525 600 Ea. Q9 10.00 160 S S S
735.00 74.50 809.50
sp-N-302-Staff_Admin 525 600 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-N-305- 220 400 Ea. Q9 10.00 160 S S S
IT_Staff_Office 735.00 74.50 809.50
sp-N-306A- 310 400 Ea. Q9 10.00 1.60 S S S
Conference 735.00 74.50 809.50
sp-N-306B- 425 600 Ea. Q9 10.00 160 S S S
Conference 735.00 74.50 809.50
sp-N-307-Storage 85 200 Ea. Q9 11.00 1455 S S S
725.00 67.50 792.50
sp-N-308A- 630 800 Ea. Q9 8.00 200 § S S
Seminar_Room 755.00 93.00 848.00
sp-N-308B- 630 800 Ea. Q9 8.00 200 S S S
Seminar_Room 755.00 93.00 848.00
sp-N-309- 220 400 Ea. Q9 10.00 160 S S S
IT_Staff_Office 735.00 74.50 809.50
sp-N-310B-Kitchen 255 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-N-310- 2930 2000-4000 Ea. Q9 6.00 267 S S S
CafeCommons 435.00 124.00 559.00
sp-N-310C-Copy 510 600 Ea. Q9 10.00 160 S S S
735.00 74.50 809.50
sp-N-310D-Mail 510 600 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-N-310E-Copy 510 600 Ea. Q9 10.00 160 S S S
735.00 74.50 809.50
sp-N-314-Storage 85 200 Ea. Q9 11.00 1.455 S S S
725.00 67.50 792.50
sp-N-315- 490 600 Ea. Q9 10.00 160 S S S
Distinguished_Office 735.00 74.50 809.50
sp-N-317- 660 800 Ea. Q9 8.00 200 S S S
Staff_Assistant 755.00 93.00 848.00
sp-n319-distinquished 660 800 Ea. Q9 8.00 200 $ S S
office 755.00 93.00 848.00
sp-N-320- 660 800 Ea. Q9 8.00 200 S S S
Staff_Assistant 755.00 93.00 848.00
sp-N-321- 840 1000 Ea. Q9 8.00 200 S S S
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Staff_Assistant 755.00 93.00 848.00
sp-N-322-Faculty 840 1000 Ea. Q9 8.00 200 S S S

755.00 93.00 848.00
sp-N-323-Faculty 840 1000 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-324-Student 840 1000 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-325-Student 840 1000 Ea. Q9 8.00 2.00 S S S
755.00 93.00 848.00
sp-N-326-Student 840 1000 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-327-Student 840 1000 Ea. Q9 8.00 2.00 S S S
755.00 93.00 848.00
sp-N-328-Student 840 1000 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-329-Faculty 840 1000 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-330-Faculty 420 600 Ea. Q9 10.00 160 S S S
735.00 74.50 809.50
sp-N-331-Lounge 840 1000 Ea. Q9 8.00 2.00 S S S
755.00 93.00 848.00
sp-N-332-Faculty 290 400 Ea. Q9 10.00 160 S S S
735.00 74.50 809.50
sp-N-333-Faculty 580 800 Ea. Q9 8.00 2.00 S S S
755.00 93.00 848.00
sp-N-334-Student 580 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-335-Student 580 800 Ea. Q9 8.00 2.00 S S S
755.00 93.00 848.00
sp-N-336-Faculty 580 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-337-Faculty 290 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-N-338-Lounge 630 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-339-Faculty 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-340-Faculty 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-341-Student 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-342-Student 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-343-Student 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-344-Student 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-345-Student 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-346-PHD_Office 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-347-PHD_Office 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-348-Staff_Office 600 800 Ea. Q9 8.00 2.00 S S S
755.00 93.00 848.00
sp-N-349-Staff_Office 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
sp-N-350-Staff_Office 600 800 Ea. Q9 8.00 200 S S S
755.00 93.00 848.00
Page | 298



The Building Stimulus

Paul Kuehnel

sp-N-351-Staff_Office
sp-N-352-Staff_Office
sp-N-353-Staff_Office
sp-N-355-Staff_Office
sp-N-356-Staff_Office
sp-N-J346-
Janitor_Closet
sp-N-P346-Electrical
sp-N-P347-Electrical
sp-N-Q301-Corridor
sp-N-Q302-Corridor
sp-N-Q303-Corridor
sp-N-Q304-Corridor
sp-N-Q305-Corridor
sp-N-Q306-Corridor
sp-N-Q307-Corridor
sp-N-Q308-Corridor
sp-N-Q310-Corridor
sp-N-R323-Women
sp-N-R324-
Unisex_Restroom
sp-N-R346-Men
sp-N-T347-Telecom
sp-N-Z301-Stair_N1
sp-W-302A-
Staf_Office
sp-W-302B-
Staff_Office
sp-W-302C-Reception
sp-W-302D-Copy
sp-W-302-
Staff_Admin
sp-W-305-
Grad_Student

sp-W-306A-
Conferencelibrary

600

600

600

600

600

600

600

600

350

350

350

350

350

350

350

185

350

210

210

210

210

350

320

345

345

210

210

480

265

Mike Lucas

800

800

800

800

800

800

800

800

400

400

400

400

400

400

400

200

400

400

400

400

400

400

400

400

400

400

400

600

400

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Qs

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Millenium Science Complex
University Park, PA

Jon Brangan

Sara Pace
8.00 2.00
8.00 2.00
8.00 2.00
8.00 2.00
8.00 2.00
8.00 2.00
8.00 2.00
8.00 2.00
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
11.00 1.455
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60

$
755.00

755.00
755.00
755.00
755.00
755.00
755.00
755.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00
725.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00
735.00

735.00

$
93.00

93.00
93.00
93.00
93.00
93.00
93.00
93.00
74.50
74.50
74.50
74.50
74.50
74.50
74.50
67.50
74.50
74.50
74.50
74.50
74.50
74.50
74.50
74.50
74.50
74.50
74.50
74.50

74.50

$
848.00

848.00
848.00
848.00
848.00
848.00
848.00
848.00
809.50
809.50
809.50
809.50
809.50
809.50
809.50
792.50
809.50
809.50
809.50
809.50
809.50
809.50
809.50
809.50
809.50
809.50
809.50
809.50

809.50
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The Building Stimulus

Paul Kuehnel

sp-W-306B-
Conferencelibrary
sp-W-307-
KitchenBreak
sp-W-308A-
Conference
sp-W-308B-
Conference
sp-W-309-
Post_Doc_Office
sp-W-311-
Faculty_Office
sp-W-312-
Faculty_Office
sp-W-313-
Faculty_Office
sp-W-315-
Faculty_Office
sp-W-316-
Faculty_Office
sp-W-317-
Faculty_Office
sp-W-318-
Hershey_MD
sp-W-319-
Hershey_MD
sp-W-320-
Senior_Post_Doc
sp-W-338-
Senior_Post_Doc
sp-W-339-
Hershey_MD
sp-W-340-
Faculty_Office
sp-W-341-
Faculty_Office
sp-W-342-
Faculty_Office
sp-W-343-
Staff_Assistant
sp-W-344-
Distinguished_Office
sp-W-345-
Grad_Student
sp-W-346-Storage

sp-W-J337-
Janitor_Closet
sp-W-J338-
Janitor_Closet
sp-W-P338-Electrical
sp-W-Q301-Corridor
sp-W-Q302-Corridor
sp-W-Q303-Corridor

sp-W-Q304-Corridor

Page |300

315

255

310

425

265

820

820

820

820

820

820

820

820

840

840

840

840

560

560

300

210

480

85

210

210

340

350

370

350

350

Mike Lucas

400

400

400

600

400

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

600

600

400

400

600

200

400

400

400

400

600

400

400

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Ea.

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Q9

Millenium Science Complex
University Park, PA

Jon Brangan

Sara Pace
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00

8.00 2.00
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
11.00 1.455
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60
10.00 1.60




The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
735.00 74.50 809.50
sp-W-Q305-Corridor 365 600 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-W-Q306-Corridor 370 600 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-W-R321-Women 210 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-W-R337-Men 210 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-W-T338-Telecom 210 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-W-Z301-Stair_W1 350 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
sp-W-Z302-Stair_W2 350 400 Ea. Q9 10.00 1.60 S S S
735.00 74.50 809.50
Total 206.89 Total S
Hours 95,585.5
0
Total 25.8608
Days 75
Cost vs. Member Depth (in.)
$250.00
y=1.2058x+0.5703 W30 COSt
$225.00
99 120
$200.00 108 131
C:;t ofhWSO $175.00 116 140
embers =& (Cost
L_‘” ot 132 160
— Linear (Cos’
P00 148 179
$125.00 173 209
191 231
$100.00
95 120 145 170 195
Depth of W30 Member
301|Page
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ty Park, PA

x
QS
m.
o
()
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L o
o
O W TABLE: Material List 2 - By Section Property EXISTING
wn Section NumPieces Totallength  TotalWeight Length  Unit Crew Daily Output Labor Hours Total Hours Bare Material Bare Labor Bare Equipment Bare Total Location Total Cost
m - Text Unitless in Kip Ft
- W14X109 17 2176.101 19.532 181.34175 LF. E2 720 0.078 14.1446565 204.93 4.8 2.67 212.4 1.029 S 39,633.98
m @ W14X120 24 755.114 7.497 62.92616667 L.F. E2 960 0.058 3.64971767 145 2.44 1.63 149.07 1.029 S 9,652.44
() % W14X145 39 8974.024 107.609 747.8353333 L.F. E2 984 0.057 42.626614 247.95 3.51 1.95 253.41 1.029 $ 195,004.71
m © W14X159 24 2070.244 27.261 172.5203333 LF. E2 984 0.057 9.833659 271.89 3.51 1.95 277.35 1.029 S 49,236.12
M r«m W14X176 24 2070.244 30.217 172.5203333 L.F. E2 912 0.061 10.5237403 300.15 3.78 2.1 306.03 1.029 $ 54,327.49
v W14X193 66 14859.651 237.379 1238.30425 L.F. E2 984 0.057 70.5833423 330.03 3.51 1.95 335.49 1.029 S 427,486.41
W14X211 238 27550.464 480.472 2295.872 LF. E2 984 0.057 130.864704 360.81 3.51 1.95 366.27 1.029 $ 865,295.40
W14X233 11 677.484 13.063 56.457 LF. E2 984 0.057 3.218049 398.43 3.51 1.95 403.89 1.029 S  23,463.69
W14X257 44 3696 78.836 308 LF. E2 984 0.057 17.556 439.47 3.51 1.95 444.93 1.029 $ 141,012.55
W14X283 287 23457.779 550.046 1954.814917 L.F. E2 984 0.057 111.42445 483.93 3.2 1.95 489.39 1.029 $ 984,410.21
W14X311 4 1224.768 31.528 102.064 LF. E2 984 0.057 5.817648 531.81 3.51 1.95 537.27 1.029 S 56,426.17
W14X370 30 3441.853 105.842 286.8210833 L.F. E2 984 0.057 16.3488018 632.7 3.51 1.95 638.16 1.029 $ 188,345.84
% W14X398 76 5434.208 179.812 452.8506667 L.F. E2 984 0.057 25.812488 680.58 3.51 1.95 686.04 1.029 $ 319,683.21
(§] W14X426 36 1584 56.151 132 LF. E2 984 0.057 7.524 728.46 3.51 1.95 733.92 1.029 S 99,686.89
w W14X455 13 1395.779 52.641 116.3149167 L.F. E2 984 0.057 6.62995025 778.05 3.51 1.95 783.51 1.029 S 93,776.78
) W14X550 96 3982 181.771 331.8333333 L.F. E2 984 0.057 18.9145 940.5 3.51 1.95 945.96 1.029 $ 323,004.19
..bm W14X61 2 599.06 2.989 49.92166667 L.F. E2 984 0.057 2.845535 104.31 3.51 1.95 109.77 1.029 S 5,638.82
= W14X90 87 19460.619 143.881 1621.71825 LF. E2 740 0.076 123.250587 111 3.58 2.19 116.77 1.029 $ 194,859.71
W14X99 13 754.997 6.176 62.91641667 L.F. E2 984 0.057 3.58623575 169.29 3.51 1.95 174.75 1.029 S 11,313.49
W12X120 2 754.88 7.541 62.90666667 L.F. E2 960 0.058 3.64858667 145 2.44 1.63 149.07 1.029 $ 9,649.44
W30X90 4 1056 7.89 88 LF. E2 984 0.057 5.016 109.09 3.58 1.95 114.62 1.029 S 10,379.07
W14X120 809.25 97.11 67.4375 LF. E2 960 0.058 3.911375 145 2.44 1.63 149.07 1.029 $ 10,344.44
W14X61 269.75 16.455 22.47916667
Total 1220.8495 Tons Total Hours  637.73064 Cost $4,112,631.06
Days 79.7163301

Paul Kuehnel
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2 - TABLE: Material List 2 - By Section Property REDESIGNED
m mw Section NumPieces Totallength TotalWeight Length Unit Crew Daily Output Labor Hours Total Hours Bare Material Bare Labor Bare Equipment Bare Total Location Cost Issue
(J) % Text Unitless in Kip Ft
= W14X109 8 2813.864 25.257 234.4886667  L.F. E2 720 0.078 18.290116 204.93 4.8 2.67 212.4 1.029 S 51,249.75 2009
w m W14X120 47 9974.685 99.03 831.22375  L.F. E2 960 0.058 48.2109775 145 2.44 1.63 149.07 1.029 $ 127,503.93 2011
) W14X145 38 5250.737 62.962 437.5614167 L.F. E2 984 0.057 24.9410008 247.95 3.51 1.95 253.41 1.029 S 114,098.03 2009
W14X159 15 2098.588 27.634 174.8823333  L.F. E2 984 0.057 9.968293 271.89 3.51 1.95 277.35 1.029 S 49,910.22 2009
W14X176 4 1388.036 20.26 115.6696667  L.F. E2 912 0.061 7.05584967 300.15 3.78 2.1 306.03 1.029 S 3642494 2011
W14X193 94 9746.747 155.702 812.2289167 L.F. E2 984 0.057 46.2970483 330.03 3.51 1.95 335.49 1.029 $ 280,397.02 2009
W14X211 266 32106.499 559.928 2675.541583 L.F. E2 984 0.057 152.50587 360.81 3.51 1.95 366.27 1.029 $ 1,008,389.76 2009
W14xX233 22 1359.692 26.218 113.3076667  L.F. E2 984 0.057 6.458537 398.43 3.51 1.95 403.89 1.029 S 47,090.98 2009
W14X257 4 1392.76 29.708 116.0633333  L.F. E2 984 0.057 6.61561 439.47 3.51 1.95 444.93 1.029 $  53,137.62 2009
W14X283 245 17495.571 410.242 1457.96425  L.F. E2 984 0.057 83.1039623 483.93 3.2 1.95 489.39 1.029 S 734,205.00 2009
(%) W14X311 13 1260.856 32.457 105.0713333  L.F. E2 984 0.057 5.989066 531.81 3.51 1.95 537.27 1.029 S 58,088.77 2009
@ W14X370 32 4119.336 126.676 343.278 L.F. E2 984 0.057 19.566846 632.7 3.51 1.95 638.16 1.029 S 225419.21 2009
Im W14X398 65 4752 157.239 396 L.F. E2 984 0.057 22.572 680.58 3.51 1.95 686.04 1.029 $ 279,550.32 2009
W14X426 36 1584 56.151 132 L.F. E2 984 0.057 7.524 728.46 3.51 1.95 733.92 1.029 S 99,686.89 2009
m W14X550 104 6309 287.994 525.75 L.F. E2 984 0.057 29.96775 940.5 3.51 1.95 945.96 1.029 $ 511,761.29 2009
W W14X90 146 24992.459 184.78 2082.704917  L.F. E2 740 0.076 158.285574 111 3.58 2.19 116.77 1.029 $ 250,250.18 2009
W30X90 4 1056 7.89 88 L.F. E2 984 0.057 5.016 109.09 3.58 1.95 114.62 1.029 $  10,379.07 -
W14X342 2 601.438 17.191 50.11983333 L.F. E2 984 0.057 2.8568305 584.82 3.51 1.95 590.28 1.029 S 30,442.69 2009
Total 1143.6595 Tons
Total Hours = 655.225331 $ 3,967,985.69
Savings 77.19 Tons Saved! Days 81.9031664

Savings S 144,645.37

Paul Kuehnel
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X A Type of Luminaired | Quanitit] * Locations - Description A Lamps A Manufacturer & Series # * RS Means Material Cost| * RS Means Labor Cost| * Total Cost Per A Total ($) -
le Typical Open Lab Corridor ng recessed fluorescent Ledalite/Voice #9814-D1-
T = NF-1 55 b - © G orese (2) 32W T8 Fluorescent ¢ © $ 6,297.50
Q. © and enclosed Corridors downlights CR&ST-T232-S
= 5 $ 50.50 $ 64.00 $ 114.50
e T 2 are open aperture ——
urt Versen Lighting -
(@) (T © DC-1A 37 Open Corridors (8' width) ceiling recessed fluorescent Triple Tube CFL AINH 1 {,J : $ 4,273.50
O 8- down lights f0u3 S $ 65.00 | $ 50.50  $ 115.50
[sa] Typical Open Lab Corridor recessed fluorescent B Ledalite/Voice #9814-D1- .
NF - 1B 51 (2) 32W T8 Fluorescent ) . 114. $ 5,839.50
) > c ’ and enclosed Corridors downlights ) voreseer CR&ST-T232-5 s BEY E 6400 5 Y ’
. i Ground floor lobby ele ed Linear Fluorescent Slot | (2) T8 Fluor SELUXM100 Sta . . ;
O =
NF-5 6 $ 68.50 5050 $ 19.00 714.00
n v ) front ceiling Lights with lens Staggered M1R1S-2T
P ng Concealed retractable
) (O] emergency lighting fixture (2) 75W Quartz e/Chameleo
. p— 1 Throughout o ) $ 26.50 1 1.55 55
@) > activating, the lamps rotate out  Halogen/GU-10 Bi-pin REM-75-277VAC
.p— 5
w c and on
Compact fluorescent down | Lightolier/ Lytecaster
;| o Fire rating treated ceiling in ! o
SDF-6 2 fire rating ceiling recessed vith Fire | $ 10.00  $ 5050 $ 60.50 21.00
typical elevator lobby } oy
= enclosure 16FR2X10
= [}
c v}
e\ % DC-1A 33 S cq,:: ﬂ::;::m A2W Triple T furtversen | s 59.50 70.5 $ 4,290.00
- e ce sce 42 ple Tu $ 0 4,290.0
1 3 ce ;wﬁ i:o, scen N Triple Tu 48643 5\ $ ( 5 ;
— own lights
= m 6" x 6" square open aperature
] Kurt Versen Lighting - h ~
© DC-1 14 Open Corridors (5' width) ceiling recessed compact 32W Triple Tube CFL g $ 1,617.00
v fluorescent down lights e S 65.00 S 50.50 $ 115.50
N o ical Open Lab Corridor ng recessed fluorescent Ledalite/Voice #9814-D1- £ 068.50
and enclosed Corridors CR&ST-T232-5 S 50.50 S 64.00 S 114.50 o0be-
1x4Ce
i Typical opened laboratories ) ~
NF - 1Bd1 42 v eters downlights with T8 Fluorescent 193.00
In bul ing perimeters m 152.50 w 114.00 w 266.50
NE- 1B 72 Typical Open Lab Corridor 1x4Ce T8 El ; Ledalite/Voice #9814-D1 ¢ 8244.00
2 Fluorescer . 244
and enclosed Corridors jownlights CR&ST-T232-S S 50.50 S 64.00 S 114.50
Ground floor lobby elevator Rec near FluorescentSlot  (2) T8 Fluorescent SELUXM100 Staggered/
NF-5 6 - L ] 119.00 714.00
. front ceil hts v MIR1$-2T8-0D $ 20§ SO0
% Fire rating treated ce . 9:{, ct fluorescent down | ?Ef::, ) , o
SDF-6 2 with "fire rating cei ing #1102T with Fire | $ 110.00 50.50  $ 160.50 | $ 321.00
|9} typical elevator lobby , . H16ERIX10
enclos ated enclo :
= enclo rated en ure #16
-
-
e Total S 49,934.55

Paul Kuehnel
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ity Park, PA
Jon Brangan

1versi

Millenium Science Complex
Un

The Building Stimulus

Sara Pace

(%]
S
O
=
|
()
2
=

Paul Kuehnel

3rd Floor Material
Sciences

Fixture Quantity Added Quanitity Removed

Corridor
NF-1
COR-D

Offices
NF - 1B
OFF-D

Study Areas
NF - 1Bd1
STD-D

Conf. Rooms
NF-1Bd1
DC-4d1
DC-1
CFR-D
CFR-C

3rd Floor Life
Sciences

Fixture
Corridor
NF-1
COR-D

Offices
NF - 1B
OFF-D

Study Areas
NF - 1Bd1
STD-D

Conf. Rooms
NF-1Bd1
DC-4d1
DC-1
CFR-D
CFR-C

0 53
53 0
53 53
0 72
0 0
0 72
0 30
30 0
30 30
0 18
0 12
0 4
14 0
24 0
38 34

Quantity Added Quantity Removed

0 55
55 0
55 55

0 51
0 0
0 51

o
o

o

12

14
24 0
38 34

o

RSMeans Mat. Cost
S 50.50

$ 31.50

$ 50.50
$ 1,566.00

S 152.50
133.50

wr

152.50
126.00
65.00
81.50
31.50

v v v nn

RSMeans Mat. Cost
$ 50.50
$ 31.50

S 50.50
S 1,566.00

S 152.50
133.50

wn

152.50
126.00
65.00
81.50
31.50

v n v n

Summary Costs

RSMeans Labor Cost
S 64.00

S 47.50

S 64.00
S 47.50

S 114.00
100.50

w

114.00
103.50
50.50
50.50
47.50

v v n v n

RSMeans Labor Cost
$ 64.00

S 47.50

S 64.00
$ 47.50

S 114.00
100.50

wn

114.00
103.50
50.50
50.50
47.50

wv nn v n

$ (27,430.50)

Total Cost Per Unit

$ 114.50
$ 79.00

S 114.50
S 1,613.50

$ 266.50
$ 234.00

266.50
229.50
115.50
132.00

79.00

wv v v n

Total Cost Per Unit

$ 114.50
$ 79.00

$ 114.50
$ 1,613.50

S 266.50
S 234.00

266.50
229.50
115.50
132.00

79.00

wv v v nn

w v v nn

Total

(6,068.50)
4,187.00

(8,244.00)

(7,995.00)
7,020.00

(4,797.00)
(2,754.00)
(462.00)
1,848.00
1,896.00

Total

(6,297.50)
4,345.00

(5,839.50)

(4,797.00)
(2,754.00)
(462.00)
1,848.00
1,896.00

Cost

Cost

Cost

Cost

Cost

Cost

Cost

Cost

$(1,881.50)

$(8,244.00)

$ (975.00)

$(4,269.00)

$(1,952.50)

$(5,839.50)

$(4,269.00)
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Location

xX <
L O
m - m 2nd Floor
m |/rh ! Material
o (o] m Sciences
—
() DVl; om Fixture Quantity Added Quanitity Removed RSMeans M RSMeans Labc¢ Total Cost P Total
L o c Corridor
(@] .g |O.. NF-1 0 61 S 5050 $ 64.00 S 114.50 $ (6,984.50)
c — COR-D 61 0 S 3150 $ 4750 $ 79.00 S 4,819.00
m W 61 61 Cost $(2,165.50)
8 Offices
n c NF - 1B 0 78 $ 5050 $ 64.00 $ 11450 $ (8,931.00)
£ - OFF-D 0 0 $1,566.00 $  47.50 $1,613.50 $ -
5 0 78 Cost $(8,931.00)
S Q Study Areas
onu % NF - 1Bd1 0 60 $ 15250 ¢  114.00 $ 266.50 $(15,990.00)
— a STD-D 60 0 $ 13350 $ 100.50 $ 234.00 $ 14,040.00
..MI m 60 60 Cost $(1,950.00)
T Conf. Rooms
v NF-1Bd1 0 0 S 15250 $ 114.00 $ 266.50 $ -
DC-4d1 0 0 S 126.00 $ 103.50 $ 22950 $ -
DC-1 0 0 S 6500 $ 50.50 $ 11550 $ -
CFR-D 0 0 S 8150 $ 50.50 $ 132.00 $ -
CFR-C 0 0 $ 3150 $ 4750 $ 79.00 S -
0 0 Cost S -
wn 2nd Floor
© Life
rH.W Sciences
- Fixture Quantity Added Quantity Removed RSMeans Mat. CcRSMeans Labor Total Cost P Total
%2 m Corridor
s = NF-1 0 72 $ 5050 $ 6400 $ 11450 $ (8,244.00)
u M COR-D 72 0 S 3150 S 4750 $ 79.00 $ 5,688.00
m 72 72 Cost $(2,556.00)
Offices
o p— NF - 1B 0 33 S 50.50 $ 64.00 $ 11450 $ (3,778.50)
+J ~ R
S OFF-D 0 0 S 1,566.00 $ 47.50 $1,613.50 $
0 33 Cost $(3,778.50)
oNn Study Areas
| Q NF - 1Bd1 0 0 S 152.50 $ 11400 $ 266.50 S -
* r— m STD-D 0 0 S 13350 $ 100.50 $ 234.00 $ -
d O 0 0 Cost S -
o gu = Conf. Rooms
u x NF-1Bd1 0 0 S 152.50 $ 114.00 $ 266.50 S -
B - DC-4d1 0 0 S 126.00 $ 103.50 $ 229.50 $ -
(T DC-1 0 0 S 65.00 $ 50.50 $ 11550 S -
Q c- CFR-D 0 0 $ 8150 $ 50.50 $ 132.00 $ -
R o CFR-C 0 0 $ 3150 $ 4750 $ 79.00 $ -
T 0 0 Cost $ -

Summary Costs S (19,381.00)
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1st Floor

Material
ﬂ m Sciences
— w = Fixture  Quantity Added Quanitity Removed RSMeans M RSMeans Lal Total CostP  Total
o N aoa Corridor
m ww S NF-1 0 74 $ 5050 § 6400 $ 11450 $(8473.00)
&) o - COR-D 74 0 S 3150 $ 4750 S 79.00 S 5,846.00
> DM 74 74 Cost $(2,627.00)
w ¥ 5 Offices
P m = NF- 1B 0 33 $ 5050 $ 64.00 $ 114.50 $(3,778.50)
()] ()] OFF-D 0 0 $1,566.00 $ 47.50 $1,613.50 S -
‘O = 0 33 Cost $(3,778.50)
v Study Areas
m = NF - 1Bd1 0 0 $ 15250 S 114.00 $ 266.50 $ -
S STD-D 0 0 $ 13350 $ 10050 S 23400 S -
m w 0 0 Cost S -
) © Conf. Rooms
— o- NF-1Bd1 0 0 $ 15250 $ 11400 $ 266.50 $ -
—— m DC-4d1 0 0 $ 126.00 $ 103.50 $ 22950 $ -
M % DC-1 0 0 S 6500 S 50.50 $ 11550 $ -
CFR-D 0 0 S 8L50 $ 50.50 $ 13200 $ -
CFR-C 0 0 S 3150 $ 4750 $ 79.00 $ -
0 0 Cost S -
1st Floor Life
Sciences
v Fixture  Quantity Added Quantity Removed RSMeans M RSMeans Lalk Total Cost P Total
m Corridor
3 NF-1 0 46 $ 5050 $ 64.00 S 114.50 $(5,267.00)
—I COR-D 46 0 S 3150 S 4750 S 79.00 S 3,634.00
m M . 46 46 Cost $(1,633.00)
= M Offices
= NF- 1B 0 0 $ 5050 $ 6400 $ 11450 $ -
m OFF-D 0 0 $1,566.00 $ 47.50 $1,613.50 S -
W 0 0 Cost S -
B Study Areas
wn NF - 1Bd1 0 0 $ 15250 S 114.00 $ 266.50 $ -
g _ STD-D 0 0 $ 13350 $ 10050 $ 234.00 $ -
, Q 0 0 Cost S -
nm .m Conf. Rooms
ey ] NF-1Bd1 0 0 $ 15250 $ 11400 $ 266.50 $ -
il e m DC-4d1 0 0 $ 126.00 $ 10350 $ 22950 S -
% = DC-1 0 0 $ 6500 $ 5050 $ 11550 S -
© CFR-D 0 0 S 8150 S 50.50 $ 132.00 $ -
Q o CFR-C 0 0 $ 3150 $§ 4750 $ 79.00 $ -
L 0 0 Cost $ -
— Summary Ci $ (8,038.50)
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Introduction

Front Page: Berlaymont, Brussels

Over 236,800 sq. ft. of controllable Colt Shadoglass louvers were installed onto the European Commission Headquarters. These
act as a high performance secondary facade. The control system was supplied by Colt and adjusts the position of the blades in
response to changing climatic conditions and available daylight.

INTRODUCTION

Excessive solar heat gain and solar glare
can be a costly and unwanted hindrance
for building owners. In addition, owners
require designers to reduce heat gain, with
solar shading recommended as a
preventative measure unless glass areas are
minimized.

AWYV solar shading systems offer
designers the opportunity for distinctive
architectural impact, while reducing solar
heat gain.

SOLAR RADIATION & LOUVERS

External solar shading is one of the most
effective ways to control the internal
conditions of a building,

Radiation from the sun is transmitted,
absorbed and reflected by the blades. As a
result, solar heat gain is prevented from
passing into the building, minimizing
ventilation requirements and reducing
cooling loads. If a controllable system is
installed, adjustable blades track the
position of the sun, thereby reducing the
numbers of days when the building
overheats. Equally, in winter the blades
may be adjusted in such a way that the
building benefits from the heat from the
sun, and they can be closed at night
reducing heat loss.

Simultaneously, daylight levels are
enhanced, and levels of glare are reduced.

AWV's OFFER
= Calculation of sun angles and heat loads.

= Selection of the most appropriate system
from a wide range of options.

= Solar Shading panels are available in
various configurations, materials,
finishes and coatings to meet the

requirements of almost any project. ﬁ:

Three advanced control options are
available, ICS 4-Link for large or
medium sized projects, Soltronic for
smaller projects, and the innovative
Girasol thermohydraulic system, which
requires no external energy source.

Reflected radistion

All systems are durable and reliable

with low maintenance needs. Absorbed radistion

Radiation within

‘the building T Radation through
the giass,

Gie

www.awv.com ¢ p: 419.865.5000 « f: 419.865.1375
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SUN PATH DIAGRAMS

East facade South facade

100 100

90 . 90

/ ,/
80 — 80 -
70 - / 70 = A
VA S T =F

60 il / 60

50 — 50

40 — / 10

30 < 30

200 = 20

7 = B
10 10
0 0
0600 0800 1000 1200 1400 1600 1800 2000 2200 0800 0800 1000 1200 1400 1600 1800 2000 2200
0700 0900 1100 1300 1500 1700 1900 2100 0700 0900 1100 1300 1500 1700 1900 2100
GMT Time (h)
Sun altitude in summer @~  Blade angle in summer (June)

®——as—a  Sun altitude in winter #—s—=s  Blade angle in winter (Dec)

Notes: |.When blade angles >90° - facade s in the shade. 2. Nomally the angle of the blade foflows the VSA (vertical shadow angle). When shading is not
required (i.e. when facade is in the shade or when the sky is overcast), the blades may be set for @ maximum daylight entry or vision to the outside, or are closed
for night security insulation.

TOTAL CONTROL

Although fixed solar shading performs well on a South facing facade,
performance is dramatically reduced on a East or West facing facade
which receives a large amount of sunshine during the day.

A controllable shading system can best overcome this problem. Sun
tracking blades follow the path of the sun, making sure the solar shading
system always optimizes the amount of daylight entry.

On dull or overcast days the blades are controlled in such a way that if
clouds pass over the building, the blades will automatically open to
maximize daylight entry and then later revert back to their original
position.

The Sun path diagram (right) for latitude 52°N shows the position of the 21::2:;:‘:

sun throughout the day during the months of June, March/September and e T
December. 190°  qgge 170°

www.awv.com * p:419.865.5000 « f:419.865.1375 3
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Carrier System | (LSI)

CARRIER SYSTEM | (LSI)

Intended for wider spans, Carrier System 1
incorporates a central aluminum torsion
tube along the length of the blade, and is
ideal for continuous facades, as well as for
roofs.

For glass, cross sectional blade widths from
11.75” and up to 23.5” are available.

This carrier system is also suited for use =+ rg
with metal, fabric, wood, terracotta clay and L z = I
translucent acrylic blades. 1 . i | 1t ! B
4 4 4 4 4 4
| 1 il f 1 i i
4 4 4 4 4 4 |
| 1 ol T 7 il
8.50" ¢ : ol | s :

>
——

S
Glass Parameters Table

- LS| - 55 LS| - 65A LS| - 658

Alin. (max) 97.50 128.75 128.75
65A Bin. 11.75 - 19.50 13.75 - 21.50 16.50 - 23.50

Cin. 2.50 2.50 2.50

13.75”

D in. .50 .50 .50

Angle of rotation® 0- 100

Torsion tube @ in. 2.50

Note: Table to be used as a guide only. Allowable dimensions depend upon the specific requirements of
the project.

1 www.awv.com * p:419.865.5000 « f:419.865.1375
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Shadoglass

Shadoglass describes a fixed or
controllable external solar shading system
that incorporates glass blades. A
Shadoglass shading system can reduce
solar heat gain, lower air conditioning
running costs, and lessen glare while
maximizing the use of natural daylight.
The glass blades are available in various
colors, surface finishes and coatings to
meet specific design requirements. This
enables the designer to control the quality
of light entering the building,
Photovoltaic cells may be integrated into
the glass so as to obtain further energy
benefits.

Features and benefits

= Available as standard in widths of up to
23.50”.

= Available in unsupported spans of up to
6.50 ft., supported spans of up to 13.00
ft. (depending on windloads and other
criteria).

Wi

= Wide range of colors, surface finishes
and coatings.

= All principal support components
manufactured from corrosion-resistant
extruded aluminum alloy with stainless
steel fixings.

S

L]

= Fixed or controllable.

= May permit the integration of
photovoltaic cells.

=
1L
v —

|

14 www.awv.com * p: 419.865.5000 ¢ f: 419.865.1375
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Controls

AWYV Solar Shading systems may be controlled in three different ways:

= Hand control via lever or crank handle.

= Electrically operated via actuators, which require a controller such as ICS 4-Link, SolTronic or a client BMS.

= Self powered via a thermal hydraulic controller Colt Girasol. This operates autonomously and requires no additional source of power
other than the sun.

GIRASOL ICS 4-LINK SOLTRONIC
Girasol operates solar shading louvers ICS 4-Link is ideally suited to larger SolTronic is ideally suited for small to
without the need for electrical power or a projects with more complex control medium sized projects. Itis a simplified
sophisticated control system. requirements. It is a generic control version of ICS 4-Link and can control up
system that can operate HVAC, smoke to ten actuators in any single zone.
Absorber tubes, enclosed by mirrors, control and solar shading systems.
force a hydraulic cylinder to open or close This product responds to external weather
the blades according to the position of the This product has a wide variety of conditions, automatically calculating the
sun. operating modes, including sun tracking, position of the sun, and adjusts the
daylighting optimization and PV position of the blades accordingly.
A illumination. It responds to timers and
Adugtor sensors to ensure that the building ‘reacts’
Girasol System appropriately to the sun’s position and to
the weather.
Remote operation is available via an
M internal modem interface and a manual

) override is also possible.
] %’

/ Solar Shading System

Tubes are fifled with a special hydraulic fluid and as the
sun moves over the building, there will be an imbalance of
heat between the two tubes and the blades will open or
close as appropriate.

www.awv.com * p: 419.865.5000 « f: 419.865.1375 9
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Solar Shading Systems

COMMISSIONING

Proper commissioning by experts is
essential. We recommend that our
specialist staff commission and certify
the system.

MAINTENANCE & TESTING

AWYV solar shading systems require
virtually no maintenance.

All components of any system should
be serviced at least once a year and
tested monthly.

Millenium Science Complex
University Park, PA

Sara Pace Jon Brangan

American Warming and Ventilating
7301 International Drive

Holland, OH 43528

Tel 419.865.5000

Fax 419.865.1375

WWW.aWV.com
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Annual Savings kWh:

System Cost:

Energy Cost (per kWwh):

Demand Charge (per kWwh):

Peak Demand Time (0-24.0):

MOTE: All costs must be in the same units.

Savings Per Year:

Millenium Science Complex
University Park, PA

Jon Brangan

Sara Pace

a2
0.0
0.08
0.0

0.0

62.089600000000004

| £| Energy Tables (KWh)

[E=R Nl ==

Grand Total

January February March April May June July August September  October November December Total
Base 152,75 132.84 198,12 132.84 152,75 146.12 146,12 152.75 139.48 152.75 146,12 99.63 1700.35
Optimal 103.08 81.83 77.92 55.8 60,56 51.34 50,25 56.15 69,23 86.09 98.78 67.86 858,92
Algorithm 112.71 90.36 51,25 60.73 65.83 52.45 51.88 62,35 7294 90,45 105.83 77.35 924,22
Savings 40.04 42.47 54.86 721 86.92 93.67 94,23 90.4 66.53 62.29 40.28 22.27 775,12
| 2| Energy Tables (KWh) o] B [
Controlled Zon

January February March April May June July August September  October November December Total
Base 229.71 199.75 219.72 199.75 229.71 219.72 219.72 229.71 209,73 229.71 219,72 149.81 2556.82
Optimal 180.01 143.74 151.52 122,71 137.51 124.94 123.85 133.1 139.49 163.04 172.38 115.04 1715.39
Algorithm 189.66 157.27 154.85 127.65 142,78 126.05 125.49 132.3 143.2 167.41 179.44 127.53 1780.69
Savings 40.04 42.47 64,86 721 86,92 93.67 94.23 90.4 66,53 62,29 40,28 22.27 776,12
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Daylight Autonomy for Northwest Facing Facade (322.8lux).

Continuous Daylight Autonomy for Northwest Facing Material Science Facade (322.8lux).

Daylight llluminance for Northwest Facing Material Science Facade (322.8 to 1000lux).

Useful Daylight llluminance for Northwest Facing Material Science Facade (322.8 to 2000lux).
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Annual Savings kWh: 861.05
System Cost: 0.0
Energy Cost (per kwh): 0.08
Demand Charge (per kiwh): 0.0
Peak Demand Time (0-24.0): 0.0
MOTE: All costs must be in the same units.
Savings Per Year: 03.884
Energy Tables (KWh) o] @ =]
Grand Total
January February March April May June July August September  October November December Total
Base 152,76 132.84 196,12 132.84 152.76 146.12 146.12 15276 139.48 15276 146.12 99.63 1700.35
Optimal 100,52 79.53 70.73 47.01 44.91 33.23 3.1 4402 60.6 82,85 97.22 66.7 758.46
Algorithm 110.82 88.81 75.38 52.64 52.29 37.32 35.58 50.16 66,23 88.38 105.14 75.459 339.29
Savings 41,94 44,02 59.74 80,19 100.46 108.79 110.53 1026 73.25 54.38 40,97 24.13 861.05
|| Energy Tables (KWh) o] = |
January February March April May June July August September  October November — December Total
Base 229.71 199.75 219.72 199.75 229.71 219.72 219.72 229.71 209,73 229.71 219,72 149.81 2556.82
Optimal 177.47 146.44 144.33 113.92 121.85 106.83 104.7 120,97 130.86 159.8 170.82 116.88 1514.93
Algorithm 187.77 155.73 149,98 119.55 129.24 110.92 109.18 127.11 136.48 165.32 178.75 125.68 1695.77
Savings 41.94 44.02 69.74 80.19 100,46 108.79 110.53 1028 73.25 64,38 40.97 24.13 861.05
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Daylight Autonomy for Northeast Facing Life Science Fagade (322.8lux).

S~ __L,’- 0.6 00 & -—— 0. ;‘.!7.7'

0.8000

2=

Continuous Daylight Autonomy for Northeast Facing Life Science Fagade (322.8lux).

Useful Daylight llluminance for Northeast Facing Life Science Fagade (322.8 to 1000lux).

Useful Daylight llluminance for Northeast Facing Life Science Fagade (322.8 to 2000lux).
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Annual Savings kWh: 788.86

System Cost: 0.0

Energy Cost (per kiwh): 0.03

Demand Charge (per kWh): 0.0

Peak Demand Time (0-24.0): 0.0

MOTE: All costs must be in the same units.

Savings Per Year: 03,1038
| £| Energy Tables (KWh) o] B |3

Grand Total

January February March April May June July August September  October November December Total
Base 152.78 132.84 146.12 132.84 152.75 146.12 145.12 152,75 139.48 152,75 145.12 99.63 1700.35
Optimal 106.61 90.5 75.85 70.82 52,12 65.45 62,13 73.96 70.84 8191 91.55 71.74 943.53
Algorithm 108.93 90,77 71.45 63.85 79.58 52.01 55.74 70.06 66.74 78.86 91.09 72.36 911.48
Savings 45.83 42.08 7467 63.98 73.18 87.11 90,37 827 774 73.9 55.02 27.26 788.86
| 2| Energy Tables (KWh) o] @ |«
January February March April May June July August September  October November — December Total
Base 229.71 199.75 219.72 199.75 229.71 219.72 219.72 229.71 209,73 229.71 219,72 149.81 2556.82
Optimal 183.56 157.41 149.45 137.73 159.07 139.05 135.74 150.91 141.1 158.86 165.16 121,92 1800.0
Algorithm 183.88 157.68 145.05 135.77 156.53 132,61 129.34 147.01 136.99 155.8 164.69 122,54 1767.95
Savings 45.83 42.08 7467 63.98 73.18 87.11 90,37 827 774 73.9 55.02 27.26 788.86
329|Page

KL



K

The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

055

Dimming Level

0.45

0.35

5 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
Signal

B Signal vs Optimal Dimming Level ‘

Page |330



The Building Stimulus Millenium Science Complex
University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Daylight Autonomy for Southeast Facing Material Science Facade (322.8lux).

Continuous Daylight Autonomy for Southeast Facing Material Science Facade (322.8lux).

Daylight llluminance for Southeast Facing Material Science Facade (322.8 to 1000lux).

Useful Daylight Illuminance for Southeast Facing Material Science Facade (322.8 to 2000lux).
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Annual Savings kWh: 703.35
System Cost: 0.0|
Energy Cost (per kwh): 0.08
Demand Charge (per kwh): 0.0
Peak Demand Time (0-24.0): 0.0
MOTE: All costs must be in the same units.
Savings Per Year: 56.268
Energy Tables (KWh) e @ =
Grand Total
January February March April May June July August September  October November December Total
Base 152.76 132.84 146.12 132.84 152.76 146.12 146.12 152.75 135.48 152.76 146.12 99.63 1700.35
Optimal 10174 89.5 73.45 79.16 95.38 75.92 73.47 79.07 7143 80.89 58,49 72,56 982,12
Algorithm 107.81 95.12 78.33 79.77 93.56 70.01 67.52 75.66 75,21 83.54 92,5 75.9 996.99
Savings 44,94 37.71 57.78 53.06 59.19 75,11 78.59 76,1 63.26 69,22 53.61 23.72 703.35
| | Energy Tables (KWh) o] B [
January February March April May June July August September  October November December Total
Base 229.71 199.75 219.72 199.75 229.71 219.72 219.72 229.71 209,73 229.71 219,72 149.81 2556.82
Optimal 178.69 156.41 147.05 146.07 172.33 150.52 147.07 158.02 141.69 157.84 162.09 122,75 1838.59
Algorithm 184.75 162.03 151.94 146.68 170.51 143.61 141,12 153.61 146.47 160,49 166.1 126.09 1853.46
Savings 44.94 37 67.78 53.06 59.19 75.11 78.59 75.1 63.26 69,22 53.61 23.72 703.35
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Daylight Autonomy for Southwest Facing Life Science Facade (322.8lux).

Continuous Daylight Autonomy for Southwest Facing Life Science Facade (322.8lux).

Useful Daylight llluminance for Southwest Facing Life Science Facade (322.8 to 1000lux).

Useful Daylight Illuminance for Southwest Facing Life Science Facade (322.8 to 2000lux).
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Type Image Manufacturer
CAN-Ua " Elliptipar
7
CAN-Ub e A Elliptipar
CAN-R _@:5‘ . Cooper: Iris
CAN-W IEJ/}\ Cooper: Iris
g
CAN-L = Elliptipar
XPO-1 Louis Poulsen
CFR-D s Cooper: Iris
CFR-C / Elliptipar
wm
OFF-D12 , 2.+ Kuegar
L ]
OFF-D8  ..° — Kuegar
< B
OFF-D4  _._.*° — Kuegar
STD-D / Lightolier
COR-D Lightolier

Catalog No.

M152-210C-V-06-2-V00

M151-070G-X-06-2-V0OO

PAO6TAT-MHACMH 39T6E-
E4CMHCB-MB

P406TAT-MHACMH 39T6E- Recessed Lens Wall Wash Luminaire with

E4LWW-8H-SF-MTP4MB

F164-T128-H-07-2-000

Kipp Model 416 with post
4.5-12 Black

PA-EADLCBH-26TTT

F306-T155-5-00-1-000

Custom

Custom

Custom

VPS1G12PR132277S0O

CFS1GHP132277S0

Description

Adjustable wall mounted cooper color
finish metal halide uplight.

Adjustable wall mounted cooper color
finish metal halide uplight.

Luminaire Scehdule

Location Ballast
Cantilever Phillips:
Underside Wash AS205WQUADEE

Cantilever

Underside Wash Phillips: 71A5237P

Exterior Plaza

Recessed medium beamlens downlight

with 4"x4" square aperature.

4"x4" aperature.

2' cantilevered-pole-mounted flourescent
wall washing luminaire. Finish to match

metal paneling.

PSU Campus standard pole mounted
luminaire. 12' post height/

4.5” x 4.5” recessed medium beam
downlight luminaire with square opening.

Entryways and Phillips: 71A5037BP

Sidewalks

Exterior Plaza b i 71A50378P
Lobby Entryways ps:
Phillips - Centium: ICN-

Cantil Octul
antilever Octulous 2528

Exterior Pathways Phillips: 71A5337BP

Lutron EcoSystem:

Conference Rooms
EC3DTAMWKU1S

4’ cove mounted luminaire with

asymmetrical ceiling washing
distribution.

2'x 12' Custom Integrated chilled beam

luminaire.

2'x 8' Custom Integrated chilled beam

luminaire.

2'x 4' Custom Integrated chilled beam

luminaire.

1’x4’ Recessed Fluorescent, 3” Deep, 12
Cell Parabolic Louvered Lens designed for Student Study Areas

intensive VDT use.

High Performance Recessed Fluorescent
Direct/Indirect 1' x 4' with Perforated

Basket.

Lutron EcoSystem: EC5-

light Conference Rooms T837-G-UNV-317L

Typical Private Philips:
Offices ICN-2528-N

Typical Private Philips:
Offices ICN-2S28-N

Typical Private Philips:
Offices ICN-2528-N

Advance Mark 7:
1ZT-3S32-SC

Phillips - Centium: ICN-

Corridors 2P32-SC

Lamp

(1) Philips:
CDM210/T9/930/U/E

(1) Philips:
CDM70/T6/842

(1) Philips:
CDM35/T6/842

(1) Philips:
CDM35/T6/842

(1) Philips:
F28T5/841/ALTO

(1) Philips: CDM
100W/840 Med ED17P
CL ALTP+FB

(1) Philips: PL-T
CFTR32W/GX24q

(1) Philips:
F32T8 ADVS835 Alto I

(6) Philips:
F21T5 835 Alto 40PK

(4) Philips:
F21T5 835 Alto 40PK

(2) Philips:
F21T5 835 Alto 40PK

(1) Philips:
F32T8 ADVS835 Alto I

(1) Philips:
F32T8 ADV835 Alto Il

VA

257.78

94.44

53.33

53.33

31.86

131.11

27.70

37.86

150.00

100.00

50.00

34.16

36.01

Input W

232.00

85.00

48.00

48.00

31.50

118.00

27.00

35.23

147.00

98.00

49.00

34.00

36.00

PF

0.900

0.900

0.900

0.900

0.989

0.900

0.975

0.931

0.980

0.980

0.980

0.995

1.000

BF

1.00

1.00

1.00

1.00

0.99

1.00

0.95

1.17

1.02

1.02

1.02

1.00

1.05

LLF

0.616

0.575

0.741

0.741

0.626

0.658

0.739

0.988

0.862

0.862

0.862

0.882

0.927

Voltage

277V

277V

277V

277V

277V

277V

277V

277V

277V

277V

277V

277V

277V




The Building Stimulus Millenium Science Complex

University Park, PA
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See attached full size drawings (E-2.3BL “Exterior Plaza Lighting”) for overall wiring diagrams and lighting layout of
corridors, student study areas, offices and areas affected by lighting design in the third floor.

See attached full size drawings (E-2.3DL “Exterior Plaza Lighting”) for overall wiring diagrams and lighting layout of
corridors, student study areas, offices and areas affected by lighting design in the third floor.

See attached full size drawings (E-6.3 “Exterior Plaza Lighting”) for overall wiring diagrams and lighting layout of
the Exterior Plaza Area.
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brang

See Appendix C: Energy Analysis for complete cutsheet information.

Properties =]
Connector Element (1) - |
Electrical - Loads E I
System Type Power - Unbalanced
Number of Poles 1 [ ]

Power Factor State Lagging

Load Classification Lighting
Load Sub-Classificati...

Voltage 27700V E
Apparent Load Phase 1: 50.00 VA []
Apparent Load Phase 2 ( A

Apparent Load Phase 3 A

Power Factor 0.980000 [ ]
Identity Data A
Utility i
Connector Description | E[ il

Properties help

= Family Types (===

Name: OFF-D4 -]

Family Types
Parameter Value Formula | lock |

Constraints R

Default Elevation TE - [ i f Rename.. |
Electrical - [ r——
Wattage Comments AW

Lamp Quantity i
{amp F21T5 ADV&35 ALTO
Electrical - Lighting

Calculate Coefficient of Utilization (
Coefficient of Utilization (default)
Electrical - Loads

Load Type

‘Apparent Load '
Green Building Properties 2
Response Daylight Sensor (default) | -

New...

=

Parameters

Add...

[ wodfy.. |

Remoye

Photometrics R
Tilt Angle -90.000°

Phatometric Web File OFF-D.IES

Light Loss Factor 0.36
Initial Intensity 3000.00 Im
Initial Celor 3500 K
Emit from Rectangle Width 08"

Emit from Rectangle Length E

Ermit Shape Visible in Rendering
Dimming Lamp Color Temperature : <None>
Color Filter White
Identity Data A
URL
Model AHC

Mifr. Catalog # Custom

Manufacturer Krueger

Keynote GFF-D4

Description 248 Custom integrated Chilled Beam
Ballast Manufacturer Philips:

Ballast ICN-2528-N

Assembly Code
Type Comments
Cost

<

OK

[ caneed [ aoy || Help
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See Appendix C: Energy Analysis for complete cutsheet information.

Properties =]

Connector Element (1) - |

3
»

Electrical - Loads
System Type Power - Unbalanced
Mumber of Poles 1 D
Power Factor State Lagging
Load Classification Lighting
Load Sub-Classificati...
Voltage 277.00V
Apparent Load Phase 1: 100.00 VA
Apparent Load Phase 2; 0.00 VA
Apparent Load Phase 3 0,00 VA
Power Factor 0.980000 [}
Identity Data H
Utility [
Connector Descriptiong EE il

Properties help

m

. Family Types =)
Mame: OFF-D8 -
Parameter Value Formula | lock | 1L
New...
Constraints R
Default Elevation 40" - ¥ [ gename... |
Electrical K DEIT
Wattage Comments 2w = [r—
Lamp Quantity 4 - [l
Lamp F21T5 ADVE3S ALTO -
iEERE) L . - | Add. ..
Calculate Coefficient of Utilization ( | - =
Coefficient of Uitilization (defauit) - M
Electrical - Loads A -
Load Type Lighting = e
Apparent Load 98.00 VA =
Green Building Properties F
Response Daylight Sensor (default) | -
Photometrics F
Tilt Angle -90.000° - [
Photometric Web File OFF-DIES =
Light Loss Factor 086 =
Tnitial Intensity 300000 Im =
Tnitial Color 3500 K =
Emit from Rectangle Width 0e" - v
Emit from Rectangle Length 7 = =2
Emit Shape Visibie in Rendering -
Dimming Lamp Color Temperature | <None> -
Color Filter White =
Identity Data A
URL =
Model AHC -
Mfr, Catalog # Custom -
Manufacturer Krueger -
Keynote OFF D4 -
Description 248 Custom integrated Chilled Beam =
Baliast Manufacturer Philips: :
Ballast ICN-2528-N =
Assembly Code -
Type Comments -
Cost -
oK [ canel || Apply J Help
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See Appendix C: Energy Analysis for complete cutsheet information.

Properties &l
Connector Element (1) - |
Electrical - Loads I
System Type Power - Unbalanced
Mumber of Poles 1 D
Power Factor State Lagging

Load Classification Lighting
Load Sub-Classificati...
Voltage 27700V

Apparent Load Phase 1 150.00 VA
Apparent Load Phase -
Apparent Load Phase 3 A

m

Power Factor 0.980000 D
Identity Data 2

Utility D

CUI’]I’]E(tUrDES(riptiUI‘I; D il

Properties help

7| Family Types (55|
Name: OFF-D12 |
Parameter Value Formula | Lock | Fiamlly vpes
New...

Constraints R

Default Elevation oy = i o[ mename.. |
Hectrical 2 7D;\ete
Wattage Comments 21w =

Lamp Quantity ] = I

Lamp F21T5 ADVE35 ALTO = parameters
Hlectrical - Lighting A e
Calculate Coefficient of Utilization ( | E H —
Coefficient of Utilization (default) Mo

Eectrical - Loads 2

Load Type  Lighting

Apparent Load 1147.00 VA

Green Building Properties A

Response Daylight Sensor (default) : = i

Photometrics 2

Tilt Angle -80.000° = 7

Photometric Web File OFF-DIES =

Light Loss Factor 0.86 =

Initial Intensity 3000.00 Im =

Initial Color 3500 K =

Emit from Rectangle Width o a" = 2

Emit from Rectangle Length 11 11" = 2

Emit Shape Visible in Rendering =

Dimming Lamp Color Temperature ;| <Mone> =

Color Filter White »

Identity Data 2

URL =

Model AHC =

Mfr. Catalog # Custom =

Manufacturer Krueger =

Keynote OFF-D4 =

Description 22| Custom integrated Chilled Bean'=

Ballast Manufacturer Philips: =

Ballast ICN-2528-N =

Assembly Code =

Type Comments =

Cost =

OK ] | Cancel ‘ | Apply ‘ ‘ Help
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Student Study Area: Type STD-D

vp PaRABOLIC VPAT1G12PR132

Page 1 of 2 1'x4" RECESSED FLUORESCENT, 3" DEEP, 12 CELL (1 ROW) PARABOLIC LOUVER
STATIC OR AIR SUPPLY/RETURN, IES RP1 FOR INTENSE VDT USE (PREFERRED)

Features

Meets IES RP1 for lighting VDT areas with intense use.

72.0% efficient (T8).

1.6 spacing mounting ratio.

Specular, low iridescence, pre-anodized aluminum louver.
Vertical grain on louver eliminates reflected lamp image on cross
baffle.

Louver frame with positive light stop.

Spring loaded latches (self centering).

Reversible louver hinging.

Louver has protective dust guard.

Only 6-5/8" deep body.

Black housing exterior for cooler ballast operating temperature.
Turned-in edges for safe handling

Built-in earthquake clip (pat. no. 5,072,344).

UL-Listed twin knockout access plate.

Air closure strips (optional).

Construction to meet NYC Code or Chicago Plenum is available.

MOUNTING METHODS DIMENSIONS
m exposed T-grid ceiling. exposed slot T-grid ceiling. —ﬁ

Semi-specular
aluminum

O
6-1/2*
(165mm)

12" |
.‘ (305mm) 1
\ -
\ psgeg o 72—\l _ 73
'S\l\: i access plate 2%}3/16'
ﬂ plaster ceiling/flanged. T gi;:ﬂpﬂl::ﬂic:;laﬂmodiveﬂiuual S|Optls’y ‘}’(”EJhSlZ) o da. (1)

T
%_ 11-113/16'
124 (300 mm)
(13 mm) B* — = l
‘ L——39-1/4' (997 mm)——-—l

48 (1219 mm)

R —— 2 —

Plaster
Opening
o

d
tely

~Plaster
by others

1znne —M———a

T STOD

Job Name: Millennium Science Complex
cat. No.: VPS1G12PR132277SO

Lamp(s): (1) 32W T8
Volts/Ballast: 277V

Advance Mark 7:
1ZT-3S32-SC

ITTIOLHSI]

earthquake clip
before

clip
installation installed

Lightolier a Genlyte Thomas Company www.lightolier.com
Technical Information: (978) 657-7600 e Fax (978) 658-0595

631 Airport Road, Fall River, MA 02720 o (508) 679-8131  Fax (508) 674-4710
We reserve the right to change details of design, materials and finish

© 2002 Genlyte Thomas Group LLC (Lightolier Division)

A0902 SECTION 2/Folio G05-10 REV. A
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Millenium Science Complex
University Park, PA

Jon Brang

The Building Stimulus

Sara Pace

vp paRABOLIC VPAT1G12PR132

1'x4" RECESSED FLUORESCENT, 3" DEEP, 12 CELL (1 ROW) PARABOLIC LOUVER
STATIC OR AIR SUPPLY/RETURN, IES RP1 FOR INTENSE VDT USE (PREFERRED)

Paul Kuehnel Mike Lucas

"

Page 2 of 2

PHOTOMETRY MODEL NO. VPA1G12PR13212080
— — — caefficients
LTL ) LUMINAIRE TESTING LABORATORY ” B ;" 1
== Yot « Adariown, PA 18103 » (6107 770.1 : i 0 ] ] 30 ]

« (6109 770-0912 AW 0

63

20 33 a3

]
@
[

Jumine

THIS REPORT BASED ON LM-41 AND OTHER PERTINENT IES PROCEDURES

ORDERING INFORMATION

0w (s D1 Co ] D] CP ) LR O |
I | | [ |

CEILING TYPE: LOUVER LAMP
G- in T bar FINISH: QUANTITY
PelLow

BLANI

NUMBER OF
CELLS:

brightness at 55°, 65°, 75° and 85° shall not exceed 664,109, 0, and 0 candelas
per square meter respectively in the 0°, 45° and 90° horizontal planes. Candelas
at nadir (0°) not to exceed 967

OPTIONS & ACCESSORIES
ACCESS PLATE: Top Wiring access plate is shipped with fixture as standard
When access plates are required in advance for wiring convenience, specify sepa-

Building Stimulus

K

rately. Order Catalog Number: ACP CSP.
ELECTRICAL WIRING OPTIONS: Consult factory.
FUSING: Internal fast-blow fusing. SUFFIX: GLR

Internal slow-blow fusing. SUFFIX: GMF.
RADIO INTERFERENCE FILTER: 120 or 277 volt, 50 or 60 Hz. One per fixture
standard. SUFFIX: RF.
CONTINUOUS ROW INSTALLATION: For F type fixtures, half-width flanges are
required between fixtures. Order Catalog Number: 1FCTRIM (each joint)
SPLAY TRIM: For T ceiling type only. SUFFIX: CTZ14 S2 SPLAY TRIM
AIR CLOSURE STRIPS: SUFFIX ACS4 (factory installed)
DRYWALL KIT: Order Catalog Number: FK91X4. Request Folio 0A30-10
CHICAGO PLENUM: SUFFIX: CP

SPECIFICATIONS

PERFORMANCE: In an installation of 1 lamp 32W luminaires in a room cavity
ratio of 1, reflectance 80% ceiling, 50% wall, 20% floor, the C.U. shall not be less
than .79 with a spacing to mounting ratio of 1.6 perpendicular to the lamps. To
meet IES RP-1 preferred for VDT areas the VCP (visual comfort probability) shall
not be less than 94 either crosswise or lengthwise, and the maximum average

Page | 350

AIR HANDLING: (VPA only) side air passages for air supply or air retumn.
Optional side closure strips. Air retumn is also provided through the lamp com-
partment through fixture body ends

MATERIALS: Chassis parts are die-formed embossed cold rolled steel
Housing is embossed for rigidity with all edges tumed-in for safe handling
LOUVER: Pre-anodized aluminum (Coilzak® or equal).

FINISH: Louver—specular low iridescence pre-anodized reflector sheet
REFLECTOR: Low-iridescence, semi-specular with low iridescence

specular center section. Chassis exterior—black baked polyester enamel
ELECTRICAL: Thermally protected class “P” ballast C.B.M. approved, non PCB.
If K.0. is within 3" of ballast, use wire suitable for at least 90°

LABELS: |.B.EW./UL and C-UL

Type: STD-D ]

www.lightolier.com

Job Information

Lightolier a Genlyte Thomas Company

Technical Information; (978) 657-7600 e Fax (978) 658-0595
631 Airport Road, Fall River, MA 02720  (508) 679-8131 e Fax (508) 674-4710
We reserve the right to change details of design, materials and finish.

© 2002 Genlyte Thomas Group LLC (Lightolier Division)

A0902 SECTION 2/Folio G05-10 REV. A
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Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Properties =]
Connector Element (1) -
Electrical - Loads H
Systern Type Power - Unbalanced
MNumber of Poles 1 D
Power Factor State Lagging
Load Classification Lighting 1]
Load Sub-Classification ... []
Voltage 277.00V 1]

Apparent Load Phase 1 3416 VA
Apparent Load Phase 2 0 I

Apparent Load Phase 3

Power Factor 0.995000
Identity Data

Utility

Connector Description

Properties help App

=] Family Types (===
Name: STD-D v‘
Parameter Value Formula | Loc

Constraints

Default Elevation 1o = i \
Electrical

Wattage Comments 32 =

Number of Lamps 1 = r

Lamp F32T8 ADV835 Alto I = ——
Electrical - Lighting

Calculate Coefficient of Utilization (defa

Coefficient of Utilization [default) M
Electrical - Loads =
Load Type Lighting -
Apparent Load 3416 VA

Green Building Properties

Response Daylight Sensor (default) ¥ =

Photometrics

Tilt Angle -90.000° = I

Photometric Web File 9814D1T232.ies =

Light Loss Factor 0.88

Initial Intensity 3100.00 Im =

Initial Color 3500 K =

Emit from Rectangle Width 0' 101/16" = Ird

Emit from Rectangle Length 310" = I

Emit Shape Visible in Rendering

Dimming Lamp Color Temperature Shif <None> =

Color Filter White =

Identity Data

URL www.ledalite.com/products/voice =

Model VP Parabolic =

Mfr. Catalog # VP-1-G-12-P-R-1-32-27750 =

Manufacturer Lightolier =

Keynote STD-D =

Description 1x4 Ceiling Recessed Fluorescent Downlights =

Ballast Manufacturer Advanced - Mark 7 =

Ballast IZT-132-5C =

Assembly Code =

Type Comments =

Cost =

« m 3

oK | | Cancel | | Apply ‘ ‘ Help
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Millenium Science Complex
University Park, PA

Jon Brangan

The Building Stimulus

Paul Kuehnel Mike Lucas Sara Pace

Conference Room: Type CFR-D

IRIS®

DESCRIPTION

Energy Star qualified recessed medium beam downlight luminaire with 4
inch square aperture utilizing horizontal 26W DTT or 26/32W TTT compact
fluorescent lamp. The electronic compact flourescent ballast meets stringent
Energy Star requirements including FCC Title 47 CFR part 18 for consumer
equipment. Platform is suitable for direct contact with insulation and 2x8
residential construction. Platform and element combination produces
square distribution with excellent light control and low aperture brightness.

Catalog #

P4-E4DLCBH-26TTT

Project Millennium Science Complex

L1l EER Conference Room Downlight

SPECIFICATION FEATURES

Prepared by JIV\I/R

2/2/2011

Frame

Galvanized steel plaster frame with
integral bar hanger receivers.
Setscrews provide positive
horizontal locking.

Collar

Matte black steel collar adjusts
vertically for 1/2" - 1" thick ceilings
and can be rotated +/- 7.5° thru the
aperture. Integral gun sights
facilitate the use of guide strings or
laser lines. Shipped with a paint
overspray protector installed in the
collar.

Housing

Double wall aluminum housing
painted matte black for a visually
dark interior. Removable hinged
top allows for top access. All
fasteners are captive.

Optical Element

Mousetrap type springs pull flange
tight to ceiling. Light trap
eliminates spill light at edge of
flange and reflector. Available in
self-flanged or metal trim ring
versions. May also be installed
rimless using optional plastering
lathing ring.

Gaskets

Closed cell gaskets achieve
restrictive airflow requirements
without additional caulking.

Bar Hangers

Captive preinstalled bar hangers
adjusts from 8-1/2" to 24" wide;
pass thru feature allows shortening
without removal. Captive nail
penetrates standard and
engineered lumber. Mounting
flange levels platform with ceiling.
Integral clip attaches directly to
t-bar.

Primary Reflector

Miro® Erotek segmented upper
reflector yields a smooth square
beam with medium distribution.
Accepts 26W DTT, 26/32W TTT
compact fluorescent lamp.

Lower Reflector

Aluminum parabolic shielding
prismatoid provides for 55° cutoff
and is available in a wide range of
semi specular Alzak® finishes.
Corrugated Baffle: An optional
embossed pattern that extends
through the flange adding a subtle
design element and reduces
aperture brightness.

4-1/2"
114mrn]
5-3/4"

(146mm)

Junction Box

(7) 1/2" trade size pry outs, (3)
integral clamps for non-metallic
cable. Rated for (4) #12 thru branch
circuits. Wago® type push wire
connectors for field connections

Ballast

Energy Star thermally protected,
current controlled rapid start
120VAC input ballast produces full
light output and rated lamp life.

Lamp Socket

4 pin Gx24q3/4 base with rotary
lock socket ensures positive lamp
retention. Lamp socket locks into
one of two positions accommo-
dating different lamp lengths.

Lamp
Generic compact fluorescent lamp
designations (by others)

- CFTR32W/GX24q 2700K

- CFTR32W/GX24q 3000K

- CFTR26W/GX24q 2700K

- CFTR26W/GX24q 3000K
Up to 12,000 hour rated average
life. 82 CRI rated lamps provide
excellent color and high visual
comfort. Color temperature
options offer 2700K warm or 3000K
medium warm incandescent-like
light.

Code Compliance

Thermally protected, IP labeled,
Energy Star qualified, cULus listed
for protected damp locations and
ASTM-E283 AIRTITE(tm). Suitable
for direct contact with insulation.
Meets EMI/RFI requirements per
FCC part 18 consumer limits.
Meets State of California Title 24,
Wahington State Energy Code,
New York State Energy
Conservation Construction Code,
and International Energy
Conservation Code.

ORDERING INFORMATION: Complete unit consists of platform and optical element.

Platform

Optical Element Finish Flange

Accessories

P40832ICAT = 4" Square E4DL = 4" Square
Aperture Lower
Shielding Prismatoid,

Aperture Energy Star

IC Housing 26/32W
P4081D26ICAT = 4" Square
Aperture 26W Lutron TuWire
Dimming,

Open

E4DLCB = 4" Square
Aperture Corrugated

H = Clear Haze

Alzak ® Finishes ‘[BIank] = Metal Trim
Ring, Matte White
WMH = Warm Haze |SF = Self Flanged

PLR4x4 = Plaster lathing ring for rimless

surfaces

WHH = Wheat Haze | SFWF = Self Flanged, | EDC4x41 = Extended depth collar for

KH = Cognac Haze

CTH = Cobalt Haze

Matte White Flange

GPH = Graphite Haze |(SFWF not available
with corrugated baffle)

1” - 1-1/2" thick ceilings
EDC4x42 = Extended depth collar for

RLA4x4 = Rimless adapter for solid ceiling

P40832ICAT
P4081D26ICAT
P4081D32ICAT

E4DL E4DLCB
26W DTT, 26 or
32WTTT
Compact
Fluorescent

4 Inch Square Downlight

\'\ Cumul 5 3/ 16
2mm!

(180mm)
NG

«zoo\mgg«y\/.zsa"mm)

15-3/,
(400mm)

Min. Starung Temp -18°C | Sound Rating Class A
[EMI/AFI Emissions FCC Part 18 Consumer Limits
[Tnput Frequency 50760 Az Powe >088
[THD < 10% mmnqu» 120V
;| ym Power 29W
W ut Ci [ 0.20A
3BW
0314

[Min. Starting Temp 10°C
Sound Rating inaudibie in a 27d8a Ambient
[EMI/AFT Emissions FCC Part 18 Consumer Limits

input Frequency 60 Hz Power Factor > 095
[input Voltage 120V |THD < 20%

[26W input Current [027A

[32Winput Current XY

Building Stimulus

K

Lower Shielding
Prismatoid, Open

1-1/2 - 2" thick ceilings
MTR4AMW = Metal trim ring, matte white
MTR4MB = Metal trim ring, matte black
MTR4SN = Metal trim ring, satin nickel
MTR4AC = Metal trim ring, antique copper
MTRA4TBZ = Metal trim ring, tuscan bronze

Energy Star IC Housing
P4081D32ICAT = 4" Square
Aperture 32W Lutron Tuwire
Dimming,

Energy Star IC Housing

CCH = Chocolate Haze
BH = Black Haze
Painted Finishes

MW = Matte White
MB = Matte Black

without notice.

[
COOPER Lighting

www.cooperlighting.com

Specifications and Di i bject to ch
Consult your representative for additional options and finishes.
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www.cooperlighting.com

The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

P40832ICAT E4DL E4DLCB

Photometrics

Photometric Results Candlepower Distribution Cone of Light Candelas Zonal Lumens Summary
Spacing Criterion =1, 1.3 Downlight Vertical % %
Efficiency = 50.6% Angle ¢ Zone |Lumens| Lamp |Luminaire
Test No. 254P232 90 0 0-30 | 568 23.7 46.8
Platform = P4 85 2 '
Element = E4DLH 75 15 0-40 | 856 | 357 | 705
Lumens = 2400 D 65 a4
Lamp = CF32TTT/E/841 T 55 13 0-60 | 1162 | 48.4 95.7
45 248
VN T 5 3 50 62 35 | 396 0-90 | 1214 | 50.6 | 100
o 6' 21 61 74 25 | 625 50.156| © & 0
. i ] 15 650 =
Hl 7 15 71 8.7 5 704
8' 12 8.1 9.9' 0 P2t 0-180 | 1214 | 50.6 100
Coefficients of Utilization
Svei:il"o? 70 50 30 10 l 7050 30 10 50 30 10 50 30 10 50 30 10 0
all %
RCR Zonal cavity method -- floor reflectance = 20%
0 60 60 60 60 59 59 59 59 56 56 56 54 54 54 52 52 52 51
1 57 55 53 52 55 54 52 51 52 51 50 50 49 48 48 47 47 46
2 53 50 47 45 52 49 47 45 47 45 44 46 44 43 44 43 42 41
3 49 45 42 40 48 45 42 39 434139 42 40 38 413937 37
4 46 41 38 35 45413735 4037 35 383634 373534 33
5 433834 31 42373431 36 33 31 353331 35 32 30 30
6 40353128 39343128 333028 333028 323028 27
7 38 32 28 26 37 32 28 26 312826 30 27 25 30 27 25 24
8 353026 24 3529 26 23 29 26 23 28 25 23 28 25 23 22
9 33282422 33272422 272421 262321 262321 20
10 31262220 31252220 252220 252220 2422 20 19
Photometric Results Candlepower Distribution Cone of Light Candelas Zonal Lumens Summary
Spacing Criterion =1, 1.2 Downlight | [ ______ Vertical % %
Efficiency = 39.5% Angle ¢D Zone |Lumens| Lamp |Luminaire
0: o
Test No. 254P229 A 90 0
0-30 | 339 18.8 47.6
Platform = P4 L 85 1
Element=E4DLH 75 8 0-40 | 507 | 282 | 713
tumensc:F;%q'?rT/E/sso s { EL { b = o
amp = |
P p 2% 40 49 55 61 0-60 | 682 | 379 | 959
. ) 45 140
— - 5' 18 50 6.1 35 239 0-90| 711 | 395 100
d =] 6 12 6.0 73 25 338 P— | 0 0
i ) . 15 | 427 £
I r s w oee| |%|@
8 7 8.0' 9.8 0 438 0-180| 7M1 | 39.5 100
Coefficients of Utilization
af"l:rl? 70503010 | 70503010 5030 10 50 30 10 5030 10 0
all %
RCR Zonal cavity method -- floor reflectance = 20%
0 | 47474747 46 46 46 46 44 44 44 42 42 42 40 40 40 40
1 444342 41 43424140 40 40 39 39 38 38 383737 36
2 41393735 413837 35 37 36 34 36 35 33 3534 33 32
3 39363331 38353331 343230 333130 323129 29
4 36 3230 28 35322928 312927 3028 27 29 28 26 26
5 | 34302725 | 33292725 | 292624 | 282624 | 272524 | 23
6 3227 24 22 31272422 26 24 22 26 24 22 252322 21
7 30252220 29252220 2422 20 24 22 20 232120 19
8 | 28232119 | 27232019 | 232018 222018 | 222018 | 18
o | 26221917 | 26211917 | 211917 211817 201817 | 16
10 252018 16 24201716 2017 16 1917 16 1917 16 15
coo%t Lighting Specifications and Dimensions subiect to chanae without notice. ADI071553
IRiS * Customer First Center » 1121 Highway 74 South  Peachtree City, GA 30269 » TEL 770.486.4800 * FAX 770.486.4801 02/29/2008 4:53:57 PM
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Properties =]
Connector Element (1) -
Electrical - Loads ]
System Type Power - Unbalanced
MNumber of Poles 1 D
Power Factor State Lagging
Load Classification Lighting 1]
Load Sub-Classification ... 1]
Voltage 27700V L]

Apparent Load Phase 1
Apparent Load Phase 2
Apparent Load Phase 3

Power Factor 0.931000 D
Identity Data H

Utility D

Connector Description L:[

Properties help Apply

2| Family Types @
Name: CFR-C iw |
Family Types
Parameter Value Formula | Lock | ———————
MNew...
Constraints S
Default Elevation Nk = i | Rename... |
Electrical A
MNumber of Lamps 1 = r
Lamp F32T8 ADVE35 Alto IT =
Wattage Cormnments 32 = Parameters
Electrical - Lighting A o

Calculate Coefficient of Utilization (d
Coefficient of Utilization (default)

Electrical - Loads

Modify...
Remoye

3

Load Type Lighting
Apparent Load 137.86 VA
Dimensions 2
Tilt :0.000° 2
Fixture Length 4t 2
Identity Data H
URL http:/fwww.ThelightingQuetient.com/ =
Model F306-A132-5-00-2-000 =
Manufacturer Elliptipar =
Keynote CFR-C =
Description 4" cove mounted luminaire with asymmetrical ceilii=
Ballast Manufacturer Lutron - EcoSystem =
Ballast EC5-T832-G-UNV-317L =
Assembly Code =
Type Comments =
Cost =
OK ] | Cancel | | Apply | | Help
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brang
Corridor: COR-D

LIGHTOLIER Coffaire HP CFSTGHP

Page 1 0f 2 High Performance Recessed Fluorescent Direct/Indirect
1" x 4" with Perforated Basket ~ Static 1 or 2 Lamp T8 or T5

Features

e Direct/indirect lamp shield appearance with soft contoured interior.
e Perforated mesh lamp basket with unique TransOptix lens
 Body 95% reflective Flat White Powder Coated.

® 95% Internal Mirro reflector.

® 69.1% efficient (2 lamp 32W T8).

o 77.4% efficient (2 lamp 28W T5).

e Only 4-31/32" deep.

o Same fixture fits both G and T ceiling types.

e Fits flush to face of slot grid (T) ceiling.

* Injection molded light stop at basket ends.

* Ballast accessible thru lamp compartment from room side.

e Perforated lamp shield hinges from either side.

e Can be continuous row mounted.

e Wiring access plate standard.

e 2 earthquake clips standard.

¢ Housing is 20 gauge steel, meets NYC Code requirements.

e Construction to meet Chicago Plenum requirements is available.

Patent number 6,746,325

Mounting Methods Dimensions

r 11 43/64 (297mm) - -

O3 |
[ =~ \ 431/32
b O O (e

Soee o |

19/16 X 2 13/16 ACCESS

/ PLATEW/ 2-7/8 DIA KO

9/16

exposed slot t-grid ceiling

21/4(57.15mm)
48" (1219mm)

lamp shield hinges either side

hold-down clips’

Job Information Type: COR-D

Job Name:

Millennium Science Complex

Cat. No.: CF-S-1-G-HP-1-32-277-SO
Lamp(s): (1) F32T8
Volts/Ballast: 277V

For Factory Technical Information: (978) 657-7600 * Fax (978) 658-0595 06/09
631 Airport Road, Fall River, MA 02720 « (508) 679-8131 « Fax (508) 674-4710

We reserve the right to change details of design, materials and finish.
www.lightolier.com ® 2009 a Philips Group Section 5/Folio M15-61

Lightolier is a Philips group brand PHILIPS
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The Building Stimulus

Paul Kuehnel Mike Lucas

LIGHTOLIER

Millenium Science Complex
University Park, PA

Sara Pace

Jon Brangan

Coffaire HP GFSTGHP

Page 2 of 2

High Performance Recessed Fluorescent Direct/Indirect

1" x 4" with Perforated Basket ~ Static 1 or 2 Lamp T8 or T5

Model No. CFS1GHP232UNVHI
LER=FP-657 IW-574 BF-0.88
Comparative yearly lighting energy cost per

1000 lumens = $3.65 CANDELA DISTRIBUTION

Model No. CFS1GHP228120WA

LER=FP-676 IW-554 BF-093

Comparative yearly lighting energy cost per
1000 lumens = $3.55

CANDELA DISTRIBUTION

. 0.0 450 900 FLUX
Report Number: G2009088 0}1 RiX Report Number: G2009092 g : 3
Catalog Number: CFS1GHP232UNVHI 0 631 Catalog Number: CFS1GHP228120VWA 0 1530 1530 1530
Lamps: (2) F32T8/ADV/841/ALTO 5 1613 54 Lamps: (2) F28T5/835/ALTO 5 1516 1530 1530 145
Luminaire: Coffaire HP 1'x4' with 95% 5 1563 e 438 Luminaire: Coffaire HP 1'x4" with 95% 15 1453 1450 et An
reflective white reflectors and reflective white reflectors and
perforated basket 25 1419 1417 1428 655 perforated basket 25 1335 139 615
Ballast: B232I-UNV-HP-B 3 1289 129 125 776 Ballast: WA Energy Saver System 3% 1167 1157 730
Report is based on 3100 Lumens per lamp. T 0 Report is based on 2600 Lumens per lamp. ® N o o0 a0
Efficiency: 69.1% Efficiency: 77.4% N
55 757 758 192 681 55 716 na 743 642

CIE Type-Direct-Indirect CIE Type-Direct-Indirect

Plane 0-Deg  90-Deg 65 491 430 502 486 Plane 0-Deg  90-Deg B5 465 459 462 456
Spacing Criteria: 12 12 75 §25 236 24 248 Spacing Criteria: 12 12 75 235 218 208 231
Shielding Angles: 90 90 r & Shielding Angles: 90 90 .
50 51 51 59 Cahk 85 45 50 50 56
Plane 0-Deg  90-Deg o . Plane 0-Deg  90-Deg !
Luminous Length: ~ 46.920 10.920 % 0 0 0 Luminous Length: ~ 46.920 10.920 90 0 0 0
COEFFICIENTS OF UTILIZATION — ZONAL LUMEN SUMMARY COEFFICIENTS OF UTILIZATION - ZONAL LUMEN SUMMARY
ZONAL CAVITY METHOD. EFFECTIVE ZONAL CAVITY METHOD. EFFECTIVE
FLOOR CAVITY REFLECTANCE 0.20 ZONE LUMENS % LAMP % FIXT FLOOR CAVITY REFLECTANCE 0.20 ZONE LUMENS % LAMP % FIXT
0-30 1247 201 291 0-30 1170 25 291
326 472 0- 40 1900 36.5 47.2
05 56.3 815 0- 60 63.1 815
64 691 1000 0- 90 74 1000
5 00 00 90-180 00 00
> 69.1 1000 0-180 774 1000

2 38

LUMINANCE DATA IN CANDELA/SQ. METER
AVERAGE AVERAGE AVERAGE AVERAGE

LUMINANCE DATA IN CANDELA/SQ. METER
AVERAGE AVERAGE AVERAGE AVERAGE

90-DEG. IN DEG.  0-DEG. 90-DEG.
4491 ) 5 30 3 5 45 4083, 4054, 4230
476, 55 3764 3817
3592 65 3284
2617, 75 2547
1770, 85 1735

Ordering Information
Explanation of Catalog Number. Example: CFS1GHP232UNVHI
ICIFI l l IGIIH]P!I1|||32|IZT7IISOIIII

Coffaire HP: Body Style: Fixture High Lamp Voltage: Options:
Direct/ § = Static Width Performance Quantity 120, 277 or Add appropriate
Indirect: 1=1Lamp UNV=120-277 suffix to catalog
Recessed 2=2Llamp no., ie: (A)
with Perforated ik " .
Mesh Shield Ceiling Type: Lamp: Ballast Type:
Fits both (By Others) <20THD <10THD
Standard Grid 32=T8 1& 2 Lamp Elec. T8 s0*  HI*
ant 28=T5
Slot Grid 54 - TSHO 1-2 Lamp 28W Elec. T5 - PIt
(Nominal 24%) 1-2Lamp 28W Elec. 5 - PGTt
o S 1-2Lamp 54W Elec. 5 - PGTt
Manufacturing  For Local 3 Manufacturing, substitute for Example: CNHIGHP232UNVH LineatTo Instanttart WA
575 Input Watts,
0.93 Ballast Factor
LOL Dimming T8 PS -
*Instant Start Standard
H H tinstant Start (120V or 277V only)
Options/Accessories t1Program Rapid Start (UNV only)
Fusing: Internal fast blow fusing: SUFFIX: A Other dimming options. Consult factory.
Internal slow blow fusing: SUFFIX: C. NOTE:
Drywall Kit: Order Catalog Number: FK91X4 Foc'TR UNY: you st e I Bapast Lod:

Electrical Wiring Options: Consult factory.

Chicago Plenum: SUFFIX: C Specifications (continued)

Electrical: Thermally protected class “P* ballast C.B.M. approved, non PCB. If K.0. is within 3" of
ballast, use wire suitable for at least 90°. UL Listed for damp locations.

Labels: |.B.E.W./UL and ULc Listed

This product may have a mercury containing lamp. Manage in accord with Disposal Laws. See:
www.lamprecycle.org

Specifications

Performance: In an installation of 2 lamp 32W luminaires in a room cavity
ratio of 1, with reflectance 80% ceiling, 50% wall, 20% floor, the C.U. shall not
be less than .72. To reduce glare the average brightness at 65° shall not exceed
3592 candelas per square meter. To control veiling reflections, luminaire output
in the 30°-90° zone shall not be less than 70.9%

Materials: Chassis parts are die-formed code gauge steel

Lamp Shield: 22 gal?ge steel perforated mesh lamp shield with unique Job Informa n Type: COR-D
TransOptix lens.

Finish: Chassis exterior — White baked polyester enamel. Rust preventative
undercoating. Cavity — 95% reflective white baked polyester enamel. Reflector
— 95% reflective Miro aluminum reflector. Lamp Shield — 95% reflective white
baked polyester enamel.

For Factory Technical Information: (978) 657-7600 « Fax (978) 658-0595

631 Airport Road, Fall River, MA 02720 « (508) 679-8131 « Fax (508) 674-4710

We reserve the right to change details of design, materials and finish.
www.lightolier.com © 2009 a Philips Group Section 5/Folio M15-61

PHILIPS

Lightolier is a Philips group brand

Building Stimulus
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brang
Properties =]
Connector Element (1) -

Electrical - Loads

3

System Type Power - Unbalanced

MNumber of Poles 1 |}
Power Factor State Lagging

Load Classification Lighting []
Load Sub-Classification ... ]
Voltage 2700V []

Apparent Load Phase 1 36.01|VA
Apparent Load Phase 2 0.00 VA

Apparent Load Phase 3 0

Power Factor 0999222
Identity Data

Utility

Connecter Description

Properties help

7] Family Types @
Name: [coromE -
Parameter Value Formula | Loc FM
New...
Constraints
Default Elevation 40t = i | Rename... ‘
EEETE Delete
Wattage Comments =
Lamp F3278 ADVE35 Alto T =
Emergency v = Parameters
Ecticl Uohting . Add
Calculate Coefficient of Utilization (defa; —
Coefficient of Utilization {default)
Electrical - Loads
Load Type i Lighting
Apparent Load $36.01 VA
Photometrics
Tilt Angle -90.000° = I
Photometric Web File COR-DIES =
Light Loss Factor 093
Initial Intensity 3100.00 Im
Initial Color 3500 K
Ernit from Rectangle Width 0" 101/16" = Ira
Ernit from Rectangle Length 310" = 2
Emit Shape Visible in Rendering =
Dimming Lamp Color Temperature Shif | <Mone> =
Color Filter White =
Identity Data
URL http:/fwww.lightolier.com/MKACatpdfs/CFSIGHP. =
Model Coffaire HP =
Mfr. Catalog # CF-5-1-G-HP-1-32-277-50 =
Manufacturer Lightolier =
Lamp Quantity 1 = 2
Lamp Code F32T8 ADVE35 ALTO I =
Keynote COR-D =
Description 1x4 Ceiling Recessed Fluorescent Downlights =
Ballast Manufacturer Phillips =
Ballast ICN-2P32-5C =
Assembly Code =
Type Comments =
Cost =
Pl I 3
OK ] | Cancel ‘ ‘ Apply | ‘ Help
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

HP90 Recessed Fluorescent H9STGLR132 or 232

Page 1 of 2 Direct/Indirect — 1' x 4" with Acrylic Linear Prismatic Lens
Static, 1 or 2 Lamp T8

Features

78.4% efficient (2 lamp, 32W T8).

77.8% efficient (1 lamp, 32W T8).

Direct/indirect appearance with soft contoured interior.

Lens encloses lamp compartment

Translucent DR acrylic high light transmission linear prismatic lens
Tension screws secure ends to body.

Same fixture fits both G and T ceiling types.

Fits flush to face of slot grid (T) ceiling types.

Lamp shield opens from either side.

95% reflective specular aluminum reflector.

Ballast accessible from room side

Built-in earthquake clips

Can be continuous row mounted.

Wiring access plate standard.

Optional DALI ballast iGEN TECHNOLOGY accepts digital dimming
controllers, scene controllers and automatic control devices.
 Construction to meet NYC Code or Chicago Plenum available.

Mounting Methods Dimensions

o f +
t ous W
material [ e l
L ‘. by oth —_— oo
,. b iems & | | |
' LB ot e =
12 J . &— 5" (127mm) —
4 | — 96
exposed t-grid ceiling 4 N—rs ——— 12" (305mm) —
* For flush mounting when using 8/16° Exposed T-Gric
eiling system consult factory exposed slot t-grid ceiling
7/8" Dia. K.0
2w _ | oz
N —efl e— 5
(57mm} (57mm|
O O g Y )t
built-in earthquake clips fully enclosed lamp compartment

Job Information iy’ I:H OFF-D

Job Name:

Millennium Science Complex

Cat. No.: HP-90-S1-GLR-132-277-SO
Lamp(s): (1) F32T8

Volts/Ballast:
277

For Factory Technical Information: (978) 657-7600 « Fax (978) 658-0595 12/10 pH I ll ps
631 Airport Road, Fall River, MA 02720  (508) 679-8131  Fax (508) 674-4710

We reserve the right to change details of design, materials and finish.

www.lightolier.com © Philips Group Section 5/Folio M32-19 Rev. A = — = ®
LIGHTOLIER
=147 - i =
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Millenium Science Complex
University Park, PA

Jon Brang

The Building Stimulus

Paul Kuehnel Mike Lucas Sara Pace

HP90 Recessed Fluorescent H9STGLR132 or 232

Direct/Indirect — 1" x 4" with Acrylic Linear Prismatic Lens
Static, 1 or 2 Lamp T8

Page 2 of 2

Model No. H3S1GLR132UNVHI

LER=FP-722 IW-294 BF-0.88
Comparative yearly lighting energy cost per
1000 lumens = $3.32

CANDELA DISTRIBUTION

Model No. H9S1GLR232UNVHI

LER=FP-720 IW-534 BF-0.88
Comparative yearly lighting energy cost per
1000 lumens = $3.33

CANDELA DISTRIBUTION

Building Stimulus

K

Report Number: G2010170 0y B0 8D (R Report Number: G2010210 0 By 0: HUK
Catalog Number: HS1GLR132UNVHI 0 e, 740 740 Catalog Number: H9S1GLR232UNVHI 0 1603 1603 1603
Lamps: (1) F32 T8 5 781 W33 5 70 Lamps: (2) F32T8 5 1587 Wis%6 1608 152
Luminaire: HP30 1' x 4' with linear G Luminaire: HP90 1' x 4' with linear = .
prismatic lens 15 704 728 749 206 prismatic lens 15 1526 1582, 1580 439
Ballast: I0P1S32-SC 2% 651 701946 323 Ballast: ICN-2P32-SC 25 1408 1463 \ 1513 676
Report is based on 3100 Lumens per lamp. 5 573 654 12h 409 Report is based on 3100 Lumens per lamp. 35 1239 1332 4417 8%
Efficiency: 77.8% 5 45 89 69 0 Efficlancy: 78:4% 45 1028 1186 1255 869
CIE Type-Direct-Indirect CIE Type-Direct-Indirect
55 361 504 563 430 55 787 948 1022 824
Plane: 0-Deg 90-Deg Plane: 0-Deg 90-Deg
Spacing Criteria 12 15 65 240 35 3B 30 Spacing Criteria: 12 14 65 532 659 667 624
Shielding Angles: 90 90 75 123 167 141 165 Shielding Angles: 90 90 75 218 337 309 340
Plane: 0-Deg 90-Deg s Plane 0-Deg 90-Deg 7 s
Luminous Length:  47.040 11.040 L2 = ¥ Luminous Length:  47.040 11.040 & 8 ) 0 &
90 o 0 3 90 0 0 0

COEFFICIENTS OF UTILIZATION — COEFFICIENTS OF UTILIZATION —

ZONAL CAVITY METHOD. EFFECTIVE ZONAL LUMEN SUMMARY ZONAL CAVITY METHOD. EFFECTIVE ZONAL LUMEN SUMMARY
FLOOR CAVITY REFLECTANCE 0.20 ZONE LUMENS % LAMP % FIXT FLOOR CAVITY REFLECTANCE 0.20 ZONE LUMENS % LAMP % FIXT
0- 30 600 193 249 0-30 1267 204 2.1
:&, ) 50 33 10 50 % 10 0-40 1008 25 38 ,5‘2, s ?,3 30 50 % 10 0-40 2101 39 432
76 73 71 73 71 69 0-60 1889 60.9 783 18581 78 76 74 71 0-60 3814 615 785
66 62 58 63 60 57 0- 50 2413 778 100.0 2 77 71 65 66 62 59 0- 90 4861 784 100.0
58 52 48 55 51 47 90-180 0 00 0.0 3 70 62 55 58 53 49 90-180 0 00 00
51 45 41 49 44 40 0180 2413 778 1000 4 64 55 48 52 46 41 0-180 4861 784 1000
45 39 35 44 39 35 5 59 49 42 46 40 36
41 35 30 39 34 30 LUMINANCE DATA IN CANDELA/SQ. METER 6 54 44 37 42 36 3 LUMINANCE DATA IN CANDELA/SQ. METER
37 31 27 36 30 26 750 40 33 38 32 27
34 28 24 33 27 2 AVERAGE AVERAGE AVERAGE AVERAGE 8 47 36 29 34 29 24 AVERAGE AVERAGE AVERAGE AVERAGE
31 26 21 30 25 21 INDEG. 0-DEG. 45-DEG. 90-DEG. 944 3327 2 2% 2 INDEG. 0-DEG. 45-DEG. 90-DEG.
1 29 23 19 28 23 19 45 2004, 2485 2865 10 41 30 24 29 24 20 45 4338 4878 5338
55 1878. 2622 2929 55 4094 4931 5316
65 1694, 2506, 2393 65 375. 4652 4709
75 1418 1925 1625 75 3205. 3885 3562
85 924 1198 1198 85 2191 2431 2396
Ordering Information
Explanation of Catalog Number. Example: H3S1GLR232UNVHI
[(s] 1] [e] [t] [R] [ 1] [8][27] [s0] =[ ]
Body Style: Fixture Ceiling Type: Acrylic Lens Reflector: Lamp Voltage: Options:
S = Static Width Fits both Specular Quantity 120,277 or Add appropriate suffix to
Standard Grid Aluminum 1=1 Lamp UNV-=120-277 Ballast Type: catalog no., ie: (A)
and 2-2lamp <10THD
Slot Grid * 28W T8 availab
28W T8 available 10r2Lamp Elec. T8 HI *
10r 2 Lamp Elec. T8 P2t
Standard HP0 LOL Dimming T8 PS

*Instant Start Standard
tProgram Start
Other dimming options. Consult factory.
NOTE: For T8 UNV, you must use
HI Ballast Code.

le — 1.B.EW. Manufactured

Specifications (continued)

Finish: Chassis exterior — baked white polyester enamel.

Cavity — baked white polyester enamel. Rust preventative undercoating. Reflector —
low iridescence specular aluminum 95% reflectance

Electrical: Thermally protected class “P’ ballast C.B.M. approved, non PCB. If K.0. is
within 3" of ballast, use wire suitable for at least 90°.

UL Listed for damp locations

Labels: |.B.E.W./UL and ULc Listed

This product may have a mercury containing lamp. Manage in accord with Disposal
Laws. See: www.lamprecycle.org

Options/Accessories

Fusing: Internal fast blow fusing: SUFFIX: A.
Internal slow blow fusing: SUFFIX: €

Drywall Kit: Order Catalog Number: FK91X4

Electrical Wiring Options: Consult factory.

For motion or light sensor: See Folio 0A20-10

Specifications

Performance: In an installation of 2 lamp 32W luminaires in a room cavity ratio of 1,
with reflectance 80% ceiling, 50% wall, 20% floor, the C.U. shall not be less than .81.
To reduce glare the average brightness at 65° shall not exceed 4709 candelas per
square meter. To control veiling reflections, luminaire output in the 30°-90° zone shall
not be less than 73.9%.

Materials: Chassis parts are die-formed code gauge steel

Lamp Shield: Linear prismatic translucent DR acrylic lens.

PHILIPS

LIGHTOLIER

For Factory Technical Information: (978) 657-7600 « Fax (978) 658-0595 12/10
631 Airport Road, Fall River, MA 02720 « (508) 679-8131 « Fax (508) 674-4710

We reserve the right to change details of design, materials and finish.
www.lightolier.com © Philips Group Section 5/Folio M32-19 Rev. A
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan
Properties =]
Connector Element (1) i
Electrical - Loads %
System Type Power - Unbalanced
MNumber of Poles 1 D

Power Factor State Lagging
Load Classification Lighting
Load Sub-Classificati...
Voltage 277.00 vV
Apparent Load Phase1: 27.70 VA
Apparent Load Phase 2 VA
Apparent Load Phase 3 VA
Power Factor 0.875000
Identity Data
Utility

Connector Description

o) ey o

| Family Types (=3
Mame: CFRD -
Parameter Value Formula | Lock ‘ perd il
Mew...
Constraints 2
Default Elevation (default) 40" : r | Rename... |
Hectrica : _ I —
Lamp PL-T CFTR32W/GX24q E
Wattage Comments 32 =
Electrical - Lighting 8 Parameters
Calculate Coefficient of Utilization (d E add...
Coefficient of Utilization (default) h =
Electrical - Loads 2 Modify...
Load Type Lighting = ]
Apparent Load 2770 VA z [ Remowe |
Dimensions Py
Depth 08" = i
Diameter 0 71/4" = il
Photometrics 2
Tilt Angle 90.000° = 2
Photometric Web File P4-E4DLCBH-26TTT.ies =
Light Loss Factor 0.74
Initial Intensity 1400.00 Im
Initial Color 3500 K
Dimming Lamp Color Temperature 5 | <None> =
Color Filter White =
Identity Data 2
URL http://www kurtversen.com/Catalog/Leafs/Sect =
Model H8632-5W-WT =
Manufacturer Kurt Versan =
Light Fixture Type DC1 =
Description 4.5" % 4.5" recessed medium beam downlight lumi =
Ballast Manufacturer Lutron EcoSystem =
Ballost -
Assembly Code D5020220 ) -
Keynote CFR-D =
Type Comments =
Cost =
OK ] | Cancel | | Apply | | Help
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Millenium Science Complex
University Park, PA

Jon Brangan

The Building Stimulus

Paul Kuehnel Mike Lucas Sara Pace

Exterior Plaza: CAN-R

IRIS®

DESCRIPTION

Recessed medium beam lens downlight luminaire with 4 inch square
aperture utilizing horizontal T6 G12 ceramic metal halide lamp. Modular
platform can be reconfigured from below the ceiling to accept a broad range
of lamp modules and optical elements. Platform is suitable for shallow
plenum commercial construction. Insulation must be kept 3" from top and
sides of housing. Platform + module + element combination produces
square distribution with excellent light control and low aperture brightness.

Catalog # P406TAT-MH4CMH-39T6E-E4CMHCB-MB

Project Millennium Science Complex

Comments

SPECIFICATION FEATURES

— 3/9/2011

Frame

Galvanized steel plaster frame with
integral bar hanger receivers. Set-
screws provide positive horizontal
locking.

Collar

Matte black steel collar adjusts
vertically for 1/2" - 1" thick ceilings
and can be rotated +/- 7.5° thru the
aperture. Integral gun sights
facilitate the use of guide strings or
laser lines. Shipped with a paint
overspray protector installed in the
collar.

Lamp Module

Installed or removed thru the
aperture or from the top and
allows lamp orientation at 0°, 90°,
180° and 270° positions.

Housing

Steel housing painted matte black
for a visually dark interior. Remo-
vable hinged top allows for top
access. All fasteners are captive.

Gaskets

Closed cell gaskets achieve
restrictive airflow requirements
without additional caulking.

Optical Element

Mousetrap type springs pull flange
tight to ceiling. Light trap
eliminates spill light at edge of
flange and reflector. Available in
self-flanged or metal trim ring
versions. May also be installed
rimless using optional plastering
lathing ring.

Bar Hangers

Captive preinstalled bar hangers
adjusts from 8-1/2" to 24" wide;
pass thru feature allows shortening
without removal. Captive nail
penetrates standard and engi-
neered lumber. Mounting flange
levels platform with ceiling.
Integral clip attaches directly to
t-bar.

Butterfly Bracket

Provides 3" of vertical adjustment
and accept 1/2" EMT, C channel or
bar hangers.

Primary Reflector

Miro® segmented upper reflector
yields a smooth square beam with
medium distribution. Accepts 20W,
39W or 70W T6 G 12 ceramic metal
halide lamps and will not accept
lower CRI type lamps.
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Lower Reflector

Aluminum parabolic shielding
prismatoid with integral diffuse
glass lens provides for 55° cutoff
and is available in a wide range of
semi specular Alzak® finishes.
Corrugated Baffle: An optional ¥ &
embossed pattern that extends
through the flange adding a subtle
design element and reduces
aperture brightness.

Junction Box

(7) 1/2" trade size pry outs, (3)
integral clamps for non-metallic
cable. Rated for (8) #12 thru branch
circuits. Wago® type push wire
connectors for field connections

P406TAT
MH4CNMH20T6E
MH4CNMH39T6E
MH4CNMH70T6E

E4CNVIH
E4CNVIHCB
20/39/70W T6
Ceramic Metal
Halide

Ballast

Universal input electronic ballast
provides full light output and rated
lamp life. Provides noise free
operation and starting. Offers
excellent line voltage regulation
resulting in increased color
stability and flicker free operation.

Thermal Protector
Self-resetting thermal protector
protects against improper lamping
and direct contact with insulation.

Lamp Socket 4 Inch Square Lens Downlight

Pulse rated ceramic G12
lampholder connects to ballast
with electrical quick connects.

)

Code Compliance

Thermally protected and cULus
listed for protected wet locations
and ASTM-E283 AIRTITE(tm).

14-9/16"
(370mm)

114mm) : Y DAI Min. Starting Temp -30°C
5-3/4" {Sound Rating Class A EMVRFI Emissions FCC 18C
T (146mm) Tnput Frequency 50/60 Hz |Power Factor > 0.99
Input Voltage 108V - 305V | THD < 10%
Jow |t Power W Nominal
Tnput Current | 120V 0.20A | 277V 0.08A
Tnput Power g Nominal
ORDERING INFORMATION: Complete unit consists of platform, lamp module and optical element. a Tnput Current | 120V 0.37A | Z77V0.16A
. Optical Element P Acc ies Input Power W Nominal
Platform Lamp Module Ballast Option Opti el Finish l Flange ‘ ccessorie: oW TrputCurrent | TV O | 277V 028K
| |
PAOGTAT = 4” Accessories
Square Aperture 20T6E = 20W T6 G12 CMH 2 PLR4x4 = Plaster lathing ring for rimless
Non-IC Housing 120-277 UNV :sz'élw Fln;‘shes [Blank] = Metal Trim RLA4x4 = Rimless adapter for solid ceiling
n : 39T6E = 39W T6 G12 CMH o Ring, Matte White surfaces
S P406TCP = 4 120-277 UNV WMH = wzrm Haze SF = Self Flanged EDC4x41 = Extended depth collar for
- Square Aperture 70T6E = 70W T6 G12 CMH WHH = Wheat Haze |SewF - Self Flanged, 17 - 1-1/2" thick ceilings
Non-IC Chicago 120-277 UNV =0ognactiaze | ypatte White Flange EDC4x42 = Extended depth collar for
> Plenum Housing (SFWF not available 1-1/2 - 2" thick ceilings
E PPy i E4CMH = 4" Square with corrugated baffle) | L4X4HEX = Matte black hex cell louver
s ST orizontal | Aperture Lower MTR4AMW = Metal trim ring, matte white
— eramic Metal Halide, | ghielding Prismatoid, Lens BH = Black Haze MTR4MB = Metal trim ring, matte black
= Lamp Module E4ACMHCB = 4" Painted Finishes MTRASN = Metal trim ring, satin nickel
(7)) Square Aperture Corrugated MW = Matte White MTR4AC = Metal trim ring, antique copper
’ Lower Shielding Prismatoid, Lens MB = Matte Black MTR4TBZ = Metal trim ring, tuscan bronze
0 COOPER Lighting Specifications and Dimensions subject to change without notice. ADI060690
c ) Consult your representative for additional options and finishes. 02/27/2008 9:19:54 AM
www.cooperliahtina.com
©
S
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

P406TAT-MH4CMH20T6E-E4CMH

Ph ic Resul Candl Distribution Cone of Light Candelas Zonal Lumens Summary
Spacing Criterion = .6, 1.3 Downlight | [ Vertical % %
Efficiency = 59.9% I ‘ Angle o Zone |Lumens| Lamp |Luminaire
o A ] | L | |
Test No. P11040 90 0
0-30 | 1198 | 36.3 60.6
Platform = P4 S ‘ 85 3
700
Elament'= E4CMH 75 15 0-40 | 1623 | 49.2 | 822
Lomp = CMHISTEG12 plml L] w 2| 2
amp =
P X ¥ 120 27 a9 55 76 0-60 | 1918 | 58.1 | 971
1400 |—#{ k % 45 127
aaw > 5 7 34 62 35 | 222 0-90 | 1976 | 59.9 | 100
\ L: 6 53 41 74 25 658 '90 sl o I o 0
. 15 | 1259 %
2100 ' 8 6
| 7 39 4.8 8.6 5 1778
v 8' 30 55 9.9 0 1852 0-180 | 1976 | 59.9 100
Coefficients of Utilization
S\?im? 7050 30 10 | 7050 30 10 5030 10 50 30 10 5030 10 0
all %
RCR Zonal cavity method -- floor reflectance = 20%
0 nnnnn 70707070 67 67 67 64 64 64 616161 60
1 68 66 64 63 66 64 63 62 62 61 60 60 59 58 58 57 56 55
2 64 60 58 55 625957556 | 5756554 56 54 52 54 53 51 50
3 60 56 52 50 59 55 52 49 535149 52 50 48 50 49 47 46
4 57 52 48 45 555147 45 5047 44 48 46 44 47 4543 42
5 534844 41 524744 41 46 43 41 45 42 40 44 42 40 39
6 50 45 41 38 50 44 40 38 43 4037 423937 413937 36
7 | 48423835 | 47413735 | 403735 403734 393634 | 33
8 4539 35 32 44 39 35 32 38 35 32 373432 373432 31
9 43373330 42 36 33 30 363230 353230 353230 29
10 41343128 40343128 | 343028 333028 333028 27
Ph ic Resul Candl Distribution Cone of Light Candelas Zonal Lumens Summary
Spacing Criterion =.7, 1.3 Downlight | | Vemcall % %
Efficiency = 59.9% ‘ Angle | co Zone |Lumens| Lamp |Luminaire
o- o 1
Test No. P11038 90 0 i
Platform = P4 A i 01 o o3|z |353| 603
1300
Element = E4CMH 75 28 0-40 | 3167 48 81.9
o[ [w] ||
amp =
P g 58 55 9.7 55 142 0-60 | 3753 | 56.9 97
2600 45 239
o 9 46 620 109 35 | 422 0-90 | 3868 | 58.6 | 100
L: 10 37 69 121 25 | 1231 P -
T g 15 2361 Z
3900 b t 3
13 22 9.0 15.8 5 3363
“ 16' 15 111" 19.4' 0 3470 0-180 | 3868 | 58.6 100
Coefficients of Utilization
s&lllllr:’/g 7050 30 10 | 7050 30 10 5030 10 503010 5030 10 0
all %
RCR ity method -- floor reflect: 20%
0 707070 [ 656565 62 6 59
1 66 64 63 61 65 63 61 60 6159 58 58 57 57 56 56 55 54
2 62 59 56 54 61585654 | 565452 54 53 51 53 51 50 49
3 59 54 51 49 57 54 5148 52 50 47 5148 47 49 47 46 45
4 | 55504744 | 54504644 | 484643 474543 46 44 42 C1
5 52 47 43 40 5146 43 40 45 42 40 444139 434139 38
6 49 44 40 37 48 43 39 37 42 39 36 413836 40 38 36 35
7 47413734 46 40 37 34 39 36 34 39 36 34 383533 32
8 44383432 43383431 373431 363331 363331 30
9 42363229 41353229 353129 343129 343129 28
10 40 34 30 27 39333027 333027 322927 322927 26
0005! Lighting Specifications and Dir i biect to change without notice. ADI0B0690
www.cooperlighting.com IRiS * Customer First Center * 1121 Highway 74 South » Peachtree City, GA 30269 » TEL 770.486.4800 * FAX 770.486.4801 02/27/2008 9:19:54 AM
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Paul Kuehnel

DESCRIFTION

The Building Stimulus

Mike Lucas

Recessed lens wall wash luminaire with 4 inch square aperture utilizing
horizontal T6 G12 ceramic metal halide lamp. Modular platform can be
reconfigured from below the ceiling to accept a broad range of lamp
modules and optical elements. Platform is suitable for shallow plenum
commercial construction. Insulation must be kept 3" from top and sides of
housing. Platform + module + element combination produces smooth
vertical illumination with a minimal downlight component,

SPECIFICATION FEATURES

Millenium Science Complex
University Park, PA

Sara Pace

Jon Brangan

IRIS®

PAOGTAT MHACWH 39T BE-EALWNEH.SFMTR
ane

Millennium Science Complex CA N'W

LU MWL

Frame

Galvanized steel plaster frame with
intaegral bar hanger receivers.
Setscrews provide positive
horizontal locking.

Collar

Matte black steel collar adjusts
vertically for 1/2° - 17 thick ceilings
and can be rotated +/- 7.5 thru the
aperture, Integral gun sights
facilitate the use of guide strings or
laser lines. Shipped with a paint
overspray protectorinstalled inthe
collar.

Lamp Module

Installed or removed thru the
aperture or from the top and
allows lamp orientation at 0%, 907,
180° and 270° positions.

Housing

Steel housing painted matte black
for a visually dark interior.
Removable hinged top allows for
top access. All fasteners are
captive.

Gaskets

Closed cell gaskets achieve
restrictive airflow requirements
without additional caulking.

Optical Element

Mousetrap type springs pull flange
tight to ceiling. Light trap
eliminates spill light at edge of
flange and reflector. Available in
self-flanged or metal trim ring
versions, May also be installed
rnmless using optional plastering
lathing ring.

Bar Hangers

Captive preinstalled bar hangers
adjusts from 8-122° to 24" wide;
pass thru feature allows shortening
without removal, Captive nail
penetrates standard and
engineered lumber. Mounting
flange levels platform with ceiling.
Integral clip attaches directly to
t-bar.

Butterfly Bracket

Provides 3" of vertical adjustment
and accept 1/2° EMT, C channel or
bar hangers.

Primary Reflector

Miro® segmented upper reflector.
Accepts 20W, 39W or 70W T6 G12
ceramic metal halide lamps and
will not accept lower CRI lamp
type.

Lower Reflector

Specular aluminum kicker reflector
integral with angle cut parabolic
shielding prismatoid and glass
spread lens. Provides smooth
vertical illumination with a minimal
downlight component. Available in
a wide range of semi specular
Alzak® finish es.

Junction Box

(7) 1/2* trade size pry outs, (3)
integral clamps for non-metallic
cable. Rated for (8) #12 thru branch
circuits. Wago® type push wire
connectors for field connections

Ballast

Univarsal input electronic ballast
provides full light output and rated
lamp life. Provides noise free
operation and starting. Offers
excellent line voltage regulation
resulting in increased color
stability and flicker free operation.

Thermal Protector

Self-resetting thermal protector
protects against improper lamping
and diract contact with insulation.

Lamp Socket

Pulse rated ceramic G12
lampholder connects to ballast
with electrical quick connects,

P406TAT
MH4CMH20T6E
MHA4CMH39T6E
MHA4CMH70TG6E

E4LWW
20/39/70W T6
Ceramic Metal
Halide

4 Inch Square Lens Wall Wash

Cutous6 516
1132ren)

(1 Bmmy

| ERGY. Wiv_Saring Temy 300
SondRsing OussA  [EMA Exiesion FOC T80

4-1/2* —J Code Compliance Trgut Froquen oy SO0 Hz | Powe  Feciors 00
(114mm) Thermally protected and cULus THRETVa tag v 103V J05V|TAO< 10%
%3‘4’ listed for protected wet locations w, | ier] _7';‘"‘--‘
(1B mm| and ASTM-E283 AIRTITE(tm ). Inpsg Cor et ,.W\..\‘A DIVO.05A
W gt Power Ww Noesin o
To gt Carreat | VAIVOIIA | 270V0.18A
Y W Nowis sl
- T 0EA | DIVOTA
ORDERING INFORMATION: Complete unit consists of platform, lamp module and optical element.
Platform Lamp Mod ule Ballast Option Optical Element  Finish Flange Accessories
] ] ] . I

Building Stimulus

K

[Biank] = Motal Trim | PLRAx  Plaster lathing ring for rimboss
Ring, Matte White RLA4x4 « Rimless adapter for solid ceiling

Almk® Anishes
H «Clear Haze

PAOBTAT -4~
Square Aperture

MHACMH = Horizontal 20TGE - 20W TEG12 CMH

Ceramic Metal Halide, Larp [ 120-277 UNV

Non-IC Housing Mcduke 39TGE - W T6G12 CMH WMH « Warm Hate SF = Self Flanged surfaces

PAOBTCP = 4" 120-277 UNV WHH « Wheat Haze SFWF . SelfFlanged | MTRAMW « Mew! trim ring. matke whik
TJOTEE . 70W TEG 12 CWVH KH « Cograac Haze Matte White Flange MTRAME . Metal trim ring, matte black

Squere Aperture 120-277 UNV GPH - Graphite Haze MTRASN « Matsl trim ring, satin nickal

Non- I Chicsgo
Plerum Housing

CTH «Colaht Hare
CCH ~ Chocolate Ham
BH « Black Ham
Painted Fnishes

MW = Matte Whiks
MB « Matte Black

MTRAAC « Metal trim rirg, antique copper
MTRATBZ « Metaltrim ring, tuscan bronse

E4LWW . 4"
Aperture Lower
Shielding Prismataid,
Lens Wall Wash

ﬂé Lighting

ww cooperighting com

Specifications and Dimensions subject to change without notice. ADNB064
Coralt your repasscmatve for addtion d cpfiona and Snishes 022772008 2:25.00 AM

Exterior Plaza: CAN-W
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The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

P406TAT MH4CMH20T6E E4ALWW

Photometric Results Candlep Distributi Candel Zonal Lumens Summary
Efficiency = 51.0% Wal) Wash CD |Vertical % %
Wall | Angle Zone |Lumens| Lamp |Luminaire|
Test No. P11176 0 90
0-30 | 1854 | 28.1 55.1
Platform = P406TAT 42 85
Flementa E4WVWH 246 | 75 0-40 | 2527 | 383 | 75
Lumens = 6600 428 | 65 |
Lamp = CMH70/T6/G12 687 | 55 0-60 | 3177 | 481 | 943
1901 45 I
A oW 3324 | 35 0-90 | 3368 | 51 100
\ i 3582 | 25
\ ) 3676 | 15 90-180, 0 0 0
‘ ‘ 3421 5
2 3271 0 0-180 | 3368 | 51 100
Single Unit Footcandles Multiple Unit Footcandles
3’ from wall 3' from wall 4" from wall
(distance from fixture along wall) (spacing between fixtures) (spacing between fixtures)
DD| ®m 1 2' 3' a—23——n —4—n 4 n —5—n
1 29 14 5 2 34 18 34 31 1 31 15 74 15 14 5 14
2 40 25 10 4 50 34 50 45 21 45 24 15 24 23 10 23
3 75 44 15 6 88 57 88 81 33 81 32 22 32 29 15 29
4 77 52 20 7 94 72 94 85 42 85 50 32 50 47 21 47
5 53 42 21 9 74 69 74 62 45 62 55 40 55 51 26 51
6 36 31 19 9 57 58 57 46 41 46 47 40 47 42 29 42
7 24 22 16 9 46 47 46 35 35 35 39 37 39 34 28 34
8 18 16 12 8 37 37 37 28 39 28 32 32 32 27 25 27
9 13 12 10 7 30 30 30 23 24 23 27 28 2 22 22 22
10 | 10 9 8 6 25 25 25 19 20 19 23 23 23 19 19 19
Photometric Results Candls Distributi Candel. Zonal Lumens Summary
Efficiency = 51.7% Wall Wash CD |Vertical % %
Wall | Angle Zone |[Lumens| Lamp |Luminaire
Test No. P11174 0 90
0-30| 978 29.6 574
Platform = P406TAT 19 85
Element = EALWWH 17 75 0-40 | 1312 | 39.7 76.9
Lumens = 3300 196 | 65 !
Lamp = CMH39/T6/G12 297 | 55 0-60 | 1615 | 489 | 947
822 45
33W 1628 | 35 0-90 | 1705 | 51.7 100
] 1859 | 25
q@ M 1962 | 15 90-180| 0 0 0
1837 5
- 1779 | o 0-180 | 1705 | 51.7 | 100
Single Unit F dl; Muiltiple Unit Fi dl
2' from wall 2' from wall 3' from wall
(distance from fixture along wall) (spacing between fixtures) (spacing between fixtures)
DD u 1 2' 3' —2—n —03—n H—23—n 4 —n
1 37 13 4 1 45 29 45 40 14 40 16 9 16 15 5 15
2 73 27 6 2 87 60 87 78 25 78 22 16 22 20 10 20
3 7 37 8 3 90 81 90 78 37 78 39 27 39 36 15 36
4 41 29 10 3 65 65 65 49 39 49 45 36 45 41 20 41
5 24 19 10 4 47 48 47 33 32 33 36 34 36 31 23 31
6 15 13 8 4 35 35 35 24 24 24 29 29 29 23 21 23
7 10 9 6 3 26 27 26 18 18 18 23 24 23 18 18 18
8 7 6 5 3 20 20 20 14 14 14 19 19 19 14 15 14 v
9 5 5 4 3 16 16 16 1 11 11 16 16 16 12 12 12 S
10 4 4 3 2 13 13 13 9 9 9 13 13 13 10 10 10 -
S
S
-
(%]
oo
c
P & = . . " - ©
coogn Lighting Specifications and D biect to change without notice. ADI060694 —
www.cooperlighting.com IRIS * Customer First Center * 1121 Highway 74 South  Peachtree City, GA 30269 » TEL 770.486.4800 * FAX 770.486.4801 02/27/2008 9:25:00 AM —
S
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University Park, PA
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Kipp Post

metal halide

Design: Alf d Hom

Type: XPO-1
Project: Millennium Science Complex
Catalog Number: KIP-1-150-MH-ed17

INJECTION MOLDED U.V. AND WEATHER
EPA = 1.67 Sq. Ft. RESISTANT (ASA) TOP SHADE AND EDGE
BAND FINISHED IN WHITE FOR NATURAL
PAINTED ALUMINUM VERSION OR BLACK
FOR BLACK VERSION

30.4" DIA.
 (TYP) — ]
INJECTION MOLDED U.V. STABILIZED
CLEAR POLYCARBONATE ENCLOSURE

I ———— |

INJECTION MOLDED WHITE OPAL ACRYLIC
CONICAL DIFFUSER

MAXIMUM LAMP:
1/150W/PSMH/ED-17/(M102/M142)
PULSE START METAL HALIDE
(BY OTHERS)

PULSE RATED MEDIUM BASE SOCKET

DIE CAST ALUMINUM TENON SUPPORT
WITH THREE SUPPORT ARMS (TWO
HINGED FOR RELAMPING) WITH NATURAL
PAINTED ALUMINUM OR BLACK POWDER
COATED FINISH

SLIP FIT OVER 2 3/8" DIAMETER
X 2" LONG TENON SECURED WITH
SET SCREWS

louis Louis Poulsen Lighting, Inc., 3260 Meridian Parkway, Fort Lauderdale, FL 33331 Telephone: (954) 349-2525 Fax: (954) 349-2550
poulsen
www.louispoulsen.com

Page | 374



The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Kipp Post

post tops/poles & cable hung metal halide
witl w1 Photometric Report KIP-Conical-175W-HID.IES
.y Report No LP2750
X s Poulsen Report No.:  KIP-Conical-175W-HID.IES
w11 x Luminaire Kipp, Conical
Lamp 1A75WMH
| @ | Efficiency 58.7%
- {—w  Cutoff Classification: ~ Semi-cutoff
| Description: All data shown are per 15000 lumens. This report

can be used for calculation on all versions listed
below. Use only actual lumen data when

calculating
Car D Zonal Lumen Summa
‘erical Angle Candela one Lumen: % Lamp % Fixture
0 1385 0-30 1304 8.7 14.8
5 1413 0-40 2285 15.2 259
15 1540 0-60 4658 311 52.9
25 1598 0-90 7852 52.3 89.1
35 1576 90-120 947 6.3 10.8
45 1503 90-130 950 6.3 10.8
55 1401 90-150 955 6.4 10.8
65 1307 90-180 956 6.4 10.9
75 1168 0-180 8808 58.7 1000
90 697
120 7
150 1
180 1
Design
Alfred Homann
Concept
Kipp Post emits symmetrical, downward illumination. The relationship between the slightly curved design
of the top shade and the calculated distance to the light source ensures a uniform and wide distribution of
light. The design of the internal diffuser ensures an optimal and glare free illumination.
Finish
Natural painted aluminum or black, powder coated.
Material
Diffuser: Injection molded white opal acrylic. Top shade: Black or white, injection molded ASA. Enclosure:
Injection molded clear polycarbonate. Frame: Die cast aluminum.
Mounting
Post top: Mounted on dual round aluminum (DRA) or round straight aluminum (RSA) pole.
Weight
Max. 24 Ibs.
Label
cUL, Wet location. IBEW.
Product code Light source Voltage Finish Distribution Transition to pole
KIP 1/150W/CMH/T-6 G12 120/277V BLK OPAL T-DRA-5"-3"
1/150W/MH/ED-17 medium | 120V NAT PAINT ALU T-RSA-4.5"
1/85W/qQL 21V
Specification notes: Info notes:
a. QL variants provided with 120V or 277V HF integral generator and can only be used with RSA-4.5" 1. Black top shade is provided with black finish.
pole. Il. White top shade is provided with natural painted aluminum finish
b. CMH and MH variants provided with one 120/277V F-can style ballast to be mounted in RSA-4.5" or  Ill. Enclosure is U.V. stabilized polycarbonate.
DRA-5"-3" poles. IV. For pole selection, refer to Pole page.
V. The comparable EU version has the following classification: Ingress Protection Code: IP66.
louis Louis Poulsen Lighting, Inc., 3260 Meridian Parkway, Fort Lauderdale, FL 33331 Telephone: (954) 349-2525 Fax: (954) 349-2550

poulsen .
www.louispoulsen.com
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Millenium Science Complex
University Park, PA

Paul Kuehnel
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Sensors

LOS-CUS Series Occupant Sensors

Ultrasonic Ceiling Mount Sensor

=
N
N

)

Models Available
Cat. No.

White -

Self-Adaptive Feature
Designed to meet the
detection with higt
aiminates manue

wction.

intamal micro,
setting t =
the software

OLUTRON.

SPECIFIC

ATION SUBMIT

A

vide variety of spaocss, the
The intefiigent, (
ind timer adustmeants
| nfcemation fre

The LOS-CUS S
integrate nto Lutro
controls using

g-mount ult
systemns or function as

tron power -

causes a shir

. ANY movement within

) the onginal emitted

dentifies any change in
ghts on or

the sensors «

frequency
freque
maintai
Features

¢ |ntelligent, continually adapting ultrasonic s

e Snap-locks to celling-mountad cover plate
e Excellent mnor motion sensitivity

e Non-\Volatile Memory: settings saved in protected
memory are not lost durmng po

e 500 to 2(X

VEr Dutages

q.ft. (46 to 186 n) coverage when
- 12 1. (2.4 to 3.7 m) calling
wds choice of tuming gt

level in the unoccupiad state

Lutron system

mounted ©

or dimming to a presel
when integrated with a

Coverage Fiedd of View

180

sontinually ada
during nstallation ar
m the ultrasonic techy
Shoulkd the
wrect time out for the ights

room be rec

Al Page 1

Job Name:

Milenlum Science Complex

Job Number: Building Stimulus

Medel Numbers:
LOS-CUS-1000

LOS-CUS-500
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Sensors LOS-CUS Series QOccupant Sensors

Specifications

Timer Adjustment Power
o Automatic mode: Continually adapting
automatically adjusts settings to

SENSOr
the
* Mar

e [ast mode: 8 seconds

noda: & 1o F) mnuies

&

LED Lamp

o Green: ultrasonic motion detected

Housing

* Rugged, high-impact, ngction-molded

Dimensions

Front View Side View

OLUTRON. SPECIFICATION SUBMITTAL Page 2
| Job Name: Model Numbers:
Milenium Science Complex LOS-CUS-1000

Job Number: Building Stimulus LOS-CUS-500
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Millenium Science Complex
University Park, PA

The Building Stimulus

KL

Paul Kuehnel

Mike Lucas

Sara Pace

Jon Brang

Sensors

LOS-CUS Series

Wiring
Note: Power

Single Sensor to System

- - /
N Y. P N oA
G s TR

Power Supply Opticns
Lutron Lighting Control System

pack may be required when

nterfaced to ightng control system, see below

2 or More Sensors to System

OWAT Tn

Jigital micr

Power Pack Required?

AN SENSsOoE

Yol
No
Nt
No, wt 1 with seeTouch wallstations with occupant sensor
connectio
OLUTRON. SPECIFICATION SUBMITTAI Page |3

Job Name:

Milenium Scienc

Job Number: Building Stimulus

& Complex

Model Numbers:
LOS-CUS-1000
LOS-CUS-500
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Sensors LOS-CUS Series QOccupant Sensors

Wiring: Stand-Alone Control

1 to 3 Sensors with Power Pack

o]

Y

Switching Multiple Loads with Auxiliary Power Packs

T

4 I/) Inua witch off {opt
=l o ) 6
L] _‘_7____5_ " / | 1
e g [
) S Sy
OLUTRON. SPECIFICATION SUBMITTAI Page 4
| Job Name: Mecdel Numbers:
Milenium Science Complex LOS-CUS-1000

Job Number: Building Stimulus LOS-CUS-500
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Sensors LOS-CUS Series Qccupant Sensors

Installation

Sensor Placement

SensS0or so the grilles face the open portion of the room and are not facing a nearby wall,
obstructing objec

wy from ventilation cutistls, windows, fans, elc

2 sensor on the same wall as the
sg, place in centar of rcom.
overage. The sensor can detact

0 models), ¢
fect the sensor: oft

: Qg mMajor and mMiNor n
mayor motion (such as a person taking a hall-step} at a greater distance than it can detect minor motion
h i g or typng at a gesk

¢ Decregse total coverage area by 15% for "soft” rcoms (for example, heavy draperies or heavy carpeting

Range Diagrams

e L S ) A SR BRI A,

Pe

OLUTRON. SPECIFICATION SUBMITTAL Page |5
Job Name: Mcdel Numbers:
Milenium Science Complex LOS-CUS-1000

Job Number: Building Stimulus LOS-CUS-500
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Sensors LOS-CUS Series QOccupant Sensors

Installation
Mounting

Normal Mounting Mounting to Non-Standard Ceiling or Fixture
Iwist and lock threaded mountng poest ento cover Maount twist-loc ver plate using mounting
plate. Drill through ceiling tile with assemt : :
cutter end of the threaded mounting poast. Sec
with washer and nut.

SNErs (NCiLICk

: S ). DniVpunch
ke through ceiling tile at center of

Wire Lengths
# SeNsors 1 2 3 1

NG fSON. 375 260N 3751 2501
BEmM 180m 120m 90 m 120 m
20 AWG 1200 . €00 1. 400 . €00 1. 400 it

5 mm f30m 3B5m 240m 3BEm 240m &
18 AWG 2400 1, 1200 1. 800 . 1200 1. 800 i

OLUTRON., SPECIFICATION SUBMITTAL Page 6
Job Name: Model Numbaers:
Milenium Science Complex LOS-CUS-1000

Job Number: Building Stimulus LOS-CUS-500
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Sensors LOS-CUS Series Qccupant Sensors

Sensor Adjustments
Override Settings

— A Qi [Default) On
- ~
tc (Normal)

ROF
settings,
saming (Toggle On)

' No (Normal
1 Adust Timer Automatcally

P
ompensatic IIE. Disable Compensation (Normal)
N

¢ Adiust Sensitivity Automatically  Adjust Sensitivity Manually

Timer Test Mode Factory Settings

ve the retainer cover,
y the black timer adjustment kncb to about

vay (12 o'clock)

etum setting to minimum setting {full CCW)

T
W

Note: The timer will eman In the 8-second test
mode for 1 hour, than automatically rasat to

sdjustrent appr ely
e setting slightly above

OLUTRON. SPECIFICATION SUBMITTAL Page |7
Job Name: Model Numbaers:
Mélenium Science Complex LOS-CUS-1000

Job Number: [Building Stimulus LOS-CUS-500
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Radio Powr Savrm LRF2-DCRB-WH Wireless Daylight Sensor

Wireless Daylight Sensor

Lutron’s wireless daylight sensor is a battery-
powered sensor that automatically controls lights via
RF communication to compatible dimming or
switching devices. This sensor mounts to the ceiling
and measures light in the space. The sensor then
wirelessly transmits the light level to the associated
dimming or switching devices that automatically
control the lights to balance light level in the space.
The sensor combines both convenience and
exceptional energy savings along with ease of
installation.

Features

e | utron’s reliable proportional daylight open loop
control

e |ight range (0-10,000 fc)

¢ Photopic response matches human eye

¢ Designed to give a linear response to changes in
viewed light level

* Wireless daylight sensor has simple calibration

¢ One sensor is capable of switching, stepped
dimming, and continuous dimming of multiple zones

e |ntuitive test mode provides instant system
verification

¢ 10-year battery life

¢ Multiple ceiling mount methods available for different
ceiling materials

* Works seamlessly with Radio Powr Savrm
Occupancy and Vacancy Sensors and Picom
wireless controls

e Front accessible test buttons make setup easy

¢ Each sensor can be added to up to 10 compatible
RF dimming and switching devices for spaces with
multiple zones of lighting

¢ RoHS compliant

e Capable of override for a maximum of 2 hours

14z 1

Models Available:
e | RF2-DCRB-WH 434 MHz Daylight Sensor

Compatible RF Devices:

e For use with Lutrone products only

¢ Communicates to the following wireless Lutron
systems:
— Maestro Wirelesse
— GRAFIK Eyes QS Wireless

$LUTRON. SPECIFICATION SUBMITTAL Page
Job Name: Model Numbers:
Job Number:
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Radio Powr Savrm LRF2-DCRB-WH Wireless Daylight Sensor

369-244a 2 02.16.10

Specifications

Standards Environment
e FCC Approved. Complies with the limits for a Class ¢ Temperature: 32 °F to 104 °F (0 °C to 40 °C)
B digital device, persuant to Part 15 of the FCC e For indoor use only
Rules.
¢ |C (RSS-210) Range
* Meets CATitle 24 requirements e Local load controls must be located within 60 ft

(18 m) line of sight, or 30 ft (9 m) through walls, of a
Power / Performance daylight sensor
e Operating voltage: 3 V===
e Operating current: 7 pA
e Requires one CR 2450 lithium battery
e 10-year battery life
e Non-volatile memory (settings are stored during

power loss)

Dimensions

*| (107.7r:r::n) |“

1.61in —
& (41 mm)

£¢LUTRON. SPECIFICATION SUBMITTAL Page
Job Name: Model Numbers:

Job Number:
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Radio Powr Savrm

LRF2-DCRB-WH

Wireless Daylight Sensor

Mounting

Location for average size areas

Arrow points towards the area viewed by the sensor
(towards windows)

@D‘
Bottom of sensor
e

H = Effective Window Height

Location for narrow areas (corridors, private
offices)

Arrow points towards the area viewed by the sensor
(away from window)

369-244a 3 02.16.10

Installation

Determine the Daylight Sensor Mounting Loca-
tion using the diagrams at left:

e The arrow on the daylight sensor points toward the
area viewed by the sensor.

e Place the daylight sensor so its viewing area is
centered on the nearest window at a distance from
the window of one to two times the effective window
height (H).

¢ The effective window height (H) starts at the window
sill or 3 ft (1 m) up from the floor, whichever is higher,
and ends at the top of the window.

e Ensure that the view of the daylight sensor is not
obstructed.

¢ Do not position the daylight sensor in the well of a
skylight or above indirect lighting fixtures.

e For narrow areas where the daylight sensor cannot
be placed 1-2 (H) from windows, place sensor near
windows facing into the space.

Daylight Sensor Communication

e A sensor can communicate with up to 10 local load
devices

® A single local load device or zone can have only one
daylight sensor communicate to it

$ELUTRON. SPECIFICATION SUBMITTAL Page
Job Name: Model Numbers:
Job Number:
385|Page
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GRAFIK Eye® QS One Line Diagram

Cabinetry
L:D 3-Wire Fl. 54W
® 5 PHPM-3F-DV-WH (1)

277V
Downlighting
ED 3-Wire Fl. 162W
@ B PHPM-3F-DV-WH (1)
277V

Cove Lighting

—gl 3-Wire Fl. 420W

® % PHPM-3F-DV-WH (1)
7V

27

v 5

B

GRAFIK Eye® QS
Line In
(120 VAC), QSGRJ-3P

Wiring Notes: ® 2412 AWG (25mm?) V2#18 AWG (1.0 mm?2) W 277 VAC Input Power A Lutron GRX-CBL-346S or GRX-PCBL-346S
V 3#18 AWG (1.0mm2) 0120 VAC Input Power % Only connect 3 wires (Common, mux, mux)
Lutron

Project Name: Millennium Science Complex
Project Number: Page: 1
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GRAFIK Eye. QS Bill of Materials

| Description Model Number Qty. |
GRAFIK Eye® QS Wireless Control Unit QSGRJ-3P 1
GRAFIK Eye® QS Faceplate Kit QSGFP-WH-NST 1
Occupancy Sensor, Dual Tech, 1000 sq ft, active high, 20-24 VDC, white LOS-CDT-1000-WH 1
Power Module PHPM-3F-DV-WH 3
QS 3-Button Wallstation, insert QSWS2-3BI-WH 1
Lutron

Project Name: Millennium Science Complex

Project Number: Page: 2
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GRAFIK Eye. QS Button Kit Engraving Form

Project Information Shipping Information

Project Name: Millennium Science Complex Name:

Installer Company: Company:

Installer Name: Address:

Phone: City: State: Zip:
Phone; ——— X  Fax:

@ - Videotrm
- Meet t-t
- Prsntn ™[l
- 4 User Def
off

Model Number: Engraving Certificate Number: Button color:

Scene Control H H H white (WH)

Lutron Electronics Co. Inc.
Dept 309 engraving

7200 Suter Road

Coopersburg, PA 18036 Lutron Project #: P.O.#:
www.lutron.com
Phone: 610.282.3800

+<LUTRON.

Project Name: Millennium Science Complex

Lutron Order #: Page: 3
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GRAFIK Eye. QS Load Schedule
Model Number: QSGRJ-3P
Phase Control Zones
| Zone Name Load Type No. Fixtures Wattage/Fixture Total Wattage
1 Cove Lighting 3-Wire FI. 12 35 420
2 Downlighting 3-Wire FI. 6 27 162
3 Cabinetry 3-Wire FI. 2 27 54
Lutron
Project Name: Millennium Science Complex
Project Number: Page: 4
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GRAFIK Eye. QS Preset Dimming Control
. -h'i‘:(lrf

GRAFIK Eye® QS with lid closed.

GRAFIK Eye® QS with lid open.

Actual colors may vary slightly.

Light Zones:

3 Faceplate:  white (WH)
Stripe: gray (GR)
0 Buttons: white (WH)
Unit: QSGRJ-3P Quantity: 1

¢LUTRON. SPECIFICATION SUBMITTAL

Project Name:  Milennium Science Complex

Project Number: Page: 5
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Sensors

PP Series Power Packs

PP Series Power Packs

PP-120H
PP-230H
PP-277H
PP-347H

Model Numbers

PP-1 06.08.05

Power switch packs provide both the 24 VZZZ power supply to operate
Lutron sensors as well as the 20 A line voltage relay to control the load
in one compact housing. The unit can be placed cutside or inside the
junction box with a simple twist-on nut. The auxiliary relay model can be
used with line voltage power packs to switch additional loads.

Features

High-impact UL94 5 VA flammability-rated plastic case construction.
Relay: Class B (130°C) insulating material; silver alloy contacts.
120V, 277V, or 347 Y™\ transformer: 60 Hz;
230 V transformer: 50 Hz.
24 V= nominal output; 100 mA nominal, full wave rectified and filtered.
7" wire leads, 18 AWG input; 7" leads, 16 AWG contacts.
Relay contact rating:
--20 A 120/230/277 V ballast
--15 A: 347 V ballast
--15 A: 120 V incandescent
» Complies with requirements for use in a compartment handling
conditioned air (plenum).
* Supports up to 3 devices, including occupant sensors and PP-SH units.
* Operating environment: 32°F to 104°F (0°C to 40°C);
less than 90% relative humidlity, non-condensing.
* For indoor use only.

-

.

.

.

.

-

Catalog Number Power Input Control Input Power Qutput
PP-120H 120 Vv, 60 Hz 24 VT2, 5 mA 24 V2=, 100 mA
PP-230H 230 VN, 50 & 60 Hz 24 V==, 5 mA 24 VZ==, 100 mA
PP-277H 277 N, 60 Hz 24 V==, 5 mA 24 VZ2=, 100 mA
PP-347H 347V, 60 Hz 24 V222, 5 mA 24 V222, 100 mA
PP-SH N/A 24 VZzZ, 5 mA N/A

Dimensions

' (35)

3.69 o
94) Measurements are in inches (mm)
DLUTRON. SPECIFICATION SUBMITTAL Page 1
Job Name: Model Numbers:
Millennium Science Complex PP-277H
Job Number:
Page |392
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Power Packs

Sensors PP Series
PP-2 06.09.05
Wiring
1 to 3 Sensors with Power Pack
Hot
120/277/347 NV~ 60 Hz; \
230V~ 50/60 Hz !
Neutral
Black
Red (+20-24 V=) Lighting
Blue (signal) Load
Black Manual
(common) switch off
(optional)

Note: Maximum 3 occupancy sensors.

Switching Multiple Loads with Auxiliary Power Packs

Hot Manual switch off (optional)
1207277/ A
347V~ | 230 VA
60 Hz; y 50/60 Hz
Neutral
Lighting o ¢ i
Load Red Auvdlary Red (+20-24 V=) Lighting
Power Blue (Signa) Load
Red Pack 1 9
Black
- (common
Note: Maximum of 3 devices total
(occupancy sensors and auxiliary power packs) \E/‘/ \l\;’f/
can be connected to a power pack.
$LUTRON.: SPECIFICATION SUBMITTAL Page 2
Job Name: Model Numbers:
Millennium Science Complex PP-277H
Job Number:
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Sensors PP Series Power Packs
PP-3 06.09.05
Mounting

Q . Balast Cavity

cr BTN

= il |

® Ballast .

(,j 5, b
= y

B TS —
M e
e

=T —— T, i
Fits inside junclion box or standard fluorescent fixture ballast cavity Mounts to standard 4" x 4" junction box
through knockout with 1/2" EMT threaded
Mount with 6/32 x 1.25" pan head screws nipple.

Note: Always turn power off and lock out duing unit installation.
Always instal unit in accordance with applicable national and local electrical codes.

Installation
* Wire according to appropriate Wiring Diagram.
* Warning: Risk of electrical shock from energized equipment.
Always turn power OFF and lock out during unit installation.
Always install units in accordance with applicable national and local electrical codes.

SLUTRON.: SPECIFICATION SUBMITTAL Page 3
Job Name: Model Numbers:
Millennium Science Complex PP-277H

Job Number:
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Philips Advantage T8 lamps offer high lumen output in an
environmentlly responsible lamp.

roduct Dac Blectrical Character
Product number 13988 Viaces nw
Full product mame F32T8 ADVE3S ALTO Il
Short product rame FI2IT8 ADVE3S ALTO i e R o I O
Pecas par S ! Erwironmental Characzeristic
Shur/'Case 5 Mercury (Hg) 1.7 mg
Bar code on pack (46677139689 Content
Bar code on case SO0046677139854 Picogram per Lumen 24 pLubr
Logistics code(s) 27869783601 Hour
Baze Medasm Bi-Pin [Medium Bi-Pin Color Code Advantage 835 [CCT of 3500K]

Auorescenc] Color Rendering 85 Ra8

Baze Information Green Baze Index
=8 ] LL Color Dezgravon Advanage 835
Energy Saving Energy Saving Color Temperature 3500 K
Raced Awg Life [12- 36000 he Initial lumen 3100 Lm
Hr Prog S¢) Design Mean Lumers 3000 Lm
Rated Avg Life [12- 30000 he
Hr Inse S¢] = Product Dinensions
Rated Awg Life [3.Hr 30000 hr oduct Dimensions
Prog S MNominal Length 48
Rated Avg Life [3.Hr 24000 br [imnch)
Ince Se)

PHILIPS

sense simplicity
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* Product Data

Product number 230821 * Electrical Characteristics
Full preduct name 21W/835 Min Bipin TS HE ALTO \iiees S
UNP ;
Shert product name  F21T5/835/ALTO 40PK ;';Tg Voluge EL 125V
Fisces par Sku ] Lamp Current EL 0.170 A
eop_pck_cfg 40 25°C
g::ifg:eon pack :25??230321 E::’”aa‘fm = ;‘g; W
Bar code on case 2008410030134 35“Cp attag E
Logistics code(s) 927990883522 )
tpd_ilcos_ed FDH-21/35/1B-L/P-G5-16 ';;'Pé’ Current EL 0170 A
eop_net_weight_pp 78.000 gr Lamp Volage EL 123V
35°C

+ General Characteristics Lamp Wauage EL 213W
System Description High Efficiency Eimc' \RM“:S B MW
Base Miniature Bipin 25"Cp N Ig f
Base Information Green [Green Base] PRI
Bul> T5 [16 mm]
Rated Avg. Life 24000 hr * Environmental Characteristics
Life to 10% fail 19000 hr v Ellchsa X
Preheat EL,3h L;lbeﬂEEL) ¥
LSF HF Pn'ehe:n._ 85 % Mercury (Hg) idmg
20000h Rated,3h Corteit
LSF HF Preheat 95 %
12000h Rated,3h
LSF HF Preheat 97 % * Light Technical Characteristics
et i Color Code 835 [CCT of 3500K]
6000h Rated,3h ﬁzleo: Rerdering 85 Ra8

5
IA;EEO?FRP\Z::?; i Color Designation White
LSF HF Preheat 9% Color Temperatre 3500 K
= - Chromaticity Coor- 409 -

2000h Rated,3h di X
LSF HF Preheat 94 % e

16000h Rated,3h

Page | 396
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T5 Standard

Philips T5 Fourescent Lamps featuring ALTO® Lamp Technology

offer increased energy savings and low toxicity in a slim profile
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Chromaticity Coor- 397 - Luminous Flux EL 1920 Lm
dinate Y 25°C, Rated

Initial Lumens 2100 Lm Luminous Flux EL 1920 Lm
Luminance Average 1.5 ediem?2 25°C, Nominal

EL 25°C Design Temperature  35C

Lum Efficacy Rated S0 Lm/W

HF 25°C * Product Dimensions

Lum Efficacy Rated 101 LW L

HF 35°C Base Face to Base 849.0 mm
LLMF HF 20000k BB % Face A

Rated Insertion Length B 853.7 (min}, 856.1 {max) mm
LLMF HF 16000h 50 % Overall Length C 863.2 mm
Ratzd Diameter D 17 mm
LLMF HF 12000h S1%

Eiﬁ: HF 8000k 53% * Measuring Conditions

Rated Calibration Current 0.170 A
LLMF HF 6000h 94 % HF Generator Rated 246 V
Rated Voltage

LLMF HF 4000h 95 % Resistor 725 ohm
Rated

LLMF HF 2000h 56 %

Rated
Jimensional dra

AMad BMA) B(Ma) C(Mad D Mo

' Mo B490 8537 861 32 17
s m— res]

gt

- 4“

—e—"

©)

tn
|

2011, March 18
data subject to change
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Photometnc data

© 2011 Koninklijke Philips Electronics N.V.

pH".lpS All rights reserved.

Specifications are subject to change without notice. Trademarks are the property of Koninklijke
Philips Electronics N.V. or their respective owners.

www.philips.com/lighting 2011, March 18
data subject to change
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* Product Data

Product number
Full product name
Short product name

Mike Lucas

407809
PL-T XEWW 26WW/B35/4F ALTO 21W
PL-T 26W/B3S5/XEW/PIALTO 21W

Pieces per Sku |
Shuy/Case 10
Bar code on pack 46677407803
Bar code on case 5004667 7407808
Logistics code(s) 927905383520
eop_net_weight_pp 64.000 gr

= General Characteristics
Base GX24q-3
Base Information 4P
Life to 10% fail 10000 hr
Preheat EL3h

* Electrical Charactenistics
Watts 26'W
Lamp Wartage EL 1w
Lamp Voltage EL ny
Lamp Current EL 0.300 A

* Environmental Characteristics
Mercury (Hg) 1.4mg
Content

Millenium Science Complex

Sara Pace

University Park, PA

Jon Brangan

PL-T Triple 4-Pin Base

Ene

gy Advantage

Philips Linear Compact FAuorescent Lamps offer designers, specifiers

and end-users new levels of efficiencies and versatility in

sizes,configurations and application possibiliies. With so many elegant

fixtures available to complement their small size, high light output and

advanced technology, Philips Energy Advantage lamps are fast

becoming the preferred choice when maximum effciency and sleek

design solutions are required.

= Light Technical Characteristics
Color Code 835 [CCT of 3500K])
Color Rendering 82 Ra8
Index
Color Designation White
Color Temperature 3500K
Chromatkity Coor- 412-
dinate X
Chromaticity Coor- 402 -
dinate Y
Initial Lumens 1400 Lm
Luminous Efficacy 66 Lm/W
Lamp EL
Lumen Maintenance 1%
EL 2000h
Lumen Maintenance 87 %
EL 5000h

* Product Cimensions
Base Face to Base 86.7 mm
Face A
Insertion Length B 1110 mm
Overall Longth C 1267 mm
Dameter D 410 mm

PHILIPS

sense and simplicity
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| Philips TS Fluorescent
Lamps featuring ALTO®
Lamp Technology

Ideal for general, decorative
and architectural lighting in
offices, retail stores, hotels,
schools and hospitals

0, t@&l

O™, P

RO

N6

Powerful, environmentally-

responsible ultra-slim lamps

Philips T5 Flourescent Lamps featuring ALTO® Lamp
Technology offer increased energy savings and low
toxicity in a slim profile.

Sustainable lighting solution

* Less mercury combined with energy efficiency and long life
reduces d'le impact on the environment

* Our green end-caps mean you are using ALTO®
environmentally-responsible lamps

* Just 1.4mg of mercury

Miniaturization
* Slim profile lamp and ballast

Operated on programmed start electronic ballasts only

Philips T5 warranty period: 36 months

PHILIPS

sense and simplicity
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Philips T5 Fluorescent Lamps featuring ALTO® Lamp Technology

Ovrdering, Electrical and Technical Data (Subject to change without notice)

Rated Approx.

Product Ordering Avg. Life Initial Design
Number Code 3 (Hrs.)! Lumens?®* Lumens!
23077-1  Fl4T5/830/ALTO 14 TS Min. Bipin 40 3000K 85 22 25,000 1350 1275
23079-7  Fl4T5/835/ALTO 14 T5 Min. Bipin 40 3500K 85 22 25,000 1350 1275
23080-5  Fl4T5/841/ALTC 14 TS Min. Bipin 40 4100K 85 ) 25,000 1350 1275
23081-3  F2ITS/830/ALTO 21 TS Min. Bipin 40 3000K 85 34 25,000 2100 2000
23082-1  F2IT5/835/ALTO 21 T5 Min.Bipin 40 3500K 85 34 25,000 2100 2000
23083-9  F2IT5/B41/ALTO 21 TS Min. Bipin 40 4100K 85 34 25,000 2100 2000
23084-7  F28TS/B30/ALTO 28 TS Min. Bipin 40 3000K 85 46 25,000 2900 2750
23085-4  F28T5/B35/ALTO 28 TS Min. Bipin 40 3500K 85 46 25,000 2900 2750
23086-2  F28T5/B41/ALTO 28 TS Min. Bipin 40 4100K 85 46 25,000 2900 2750
23088-8  F35TS/830/ALTO 35 TS Min. Bipin 40 3000K 85 58 25,000 3850 3450
230912 F35T5/B35/ALTO 35 TS Min.Bipin 40 3500K 85 58 25,000 3650 3450
23095-3  F35T5/B41/ALTO 35 TS Min. Bipin 40 4100K 85 58 25,000 3650 3450

1} Average life under speciiied test conditions with lamps turned off and restarted no more frequently than once every 3 operating hours. Larmp life is appreciably longer if lamps are started less frequently
2) Approximate initial lumens The amp lumen output is based upon lamp performance after 100 hours of operating life, when the output is measured during operation on a reference ballast under standard
laboratory conditions

3) For expected larmp lurmen output, commerdial balast manufacturers can advise the appropriate ballast factor for sach of their ballasts when they are informed of the designated larnp. The ballast factor is 2
multiplier applied to the designated lamp lumen output

4) Design lumens are the approximate lamp lumen output at 40% of the lamp's rated average lfe. This output is based upon measurements obtained during lamp operation ona reference hallast un der standard
laboratory conditions

5 Average lfe under engineering data with lamps turned off and restarted once every |12 operating hours.

Energy Lumen Maintenance
T5 Lamp

Lumens vs. Ambient Temperature
TS5 Lamp
o
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Lamp Cperating Hours

Rated Average Life

TS5 Lamp

I Programmed Start Ballast

T T
BASED ON 3 HOURS PER START! |
| |

BASED ON 12 HOURS PER START®
| |

0 10,000 20,000 30,000 40,000
Rated Average Life in Hours

PHILIPS

© 2009 Philips Lighting Company. All rights reserved.
Printed in USA 6/0%

P-5123-E

www philips.com

Philips Lighting Company
200 Franldin Square Drive
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1-800-555-0050
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Philips Lighting
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Product data

+ Product Data

Product number
Full product name

Short product name

Pieces per Sku
Skus/Case

Bar code on pack
Bar code on case
Logistics code(s)

General Characteristics

Base

Base Information
Bulb

Bulb Material

Bulb Finish
Operating Position
Main Application
RatedAvglife(See
Family Notes)

Watts

Lamp Voltage
Lamp Current
Ignition Time
Ignition Supply
Voltage
Re-ignition Time
[min]

Page | 402
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Electrical Characteristics

233684

MasterColor CDM 100W/830 Med
ED17P CL ALTO+FB

CDM 100W/830 Med ED17P CL
ALTO+FB

1

12

046677233686

50046677233681

928601137601

Medium [Single Contact Medium
Screw]

Brass [Brass Base]

ED17P [Protected]

Hard Glass

Clear

Universal [Any or Universal (U)]
General Lighting

16000 hr

100 W
101V
11A
10s
235V

10 min

MasterColor® CDM ED17
Protected

MasterColor CDM 100W/830 Med ED17P CL ALTO+FB

Range of protected, high-efficiency long life ceramic metal halide lamps
with a stable color over lifetime and a crisp, sparkling light to be used

in open fixtures.

* nvironmental Characcerisctics
E | Ct t

Mercury (Hg) 58 mg
Content

Light Technical Characteristics

Color Code 830 [CCT of 3000K]
Color Rendering 80 (min), 85 (hom) Ra8
Index

Color Designation Warm White

Color Temperature 3000 K

Color Temperature 2800 (min), 3000 (nom), 3200 (max)
K

technical

Chromaticity Coor- 421 (min), .430 (nom), .439 (max) -
dinate X

Chromaticity Coor- .386 (min), .392 (nom), .398 (max) -
dinate Y

Initial Lumens 8600 Lm

Luminous Efficacy 86 Lm/W

Lamp

Lumen Maintenance 86 %

2000h

Lumen Maintenance 79 %

5000h

Design Mean Lumens 6450 Lm

UV-related Characteristics

PET (NIOSH) 322 h.kix
Damage Factor D/fc 201 -

+ Product Dimensions

Light Center Length 3438 in
L

Max Overall Length 5438 in

PHILIPS

sense simplicity
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Philips MasterColor®
Ceramic Metal Halide
4000K Tubular
Single-Ended T6 Lamps

Ideal for retail display
lighting, general and indirect
lighting, wall washing and
fiberoptic systems

('9, v, = CDM/T6 4000K
- Ny '

o
=,

o

A compact solution

for retall displays

The Philips MasterColor® 4000K Tubular Single-Ended
T6 lamp is a compact, energy efficient, ceramic metal
halide lamp that provides crisp, sparkling light.

Excellent color

* 84-96 CRI (color rendering index)

* Color stability over life within + 200K

* Lamp to lamp color consistency over life

Total cost of ownership benefits
* High lamp efficacy (up to 94 LPW)

* Energy-efficient alternative to incandescent/halogen
* Improved lumen maintenance over standard metal halide

Application versatility
* Universal operating position
» Compact lamp dimensions for high beam intensities

FadeBlock™
* Lamps feature integrated UV blocking medium for reduced
fading of fabrics and paintings

PHILIPS

sense and simplicity
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Philips MasterColor® Ceramic Metal Halide 4000K Tubular

Single-Ended T6 Lamps

Ordering Data

Product

Number  Ordering Code

20886-8 CDM35/T6/842 12 39
28137-8 CDM70/T6/942 12 70
37369-6 CDMI50/T6/942 12 150

Electrical and Technical Data

Lamp Operating Volt. (rms)(Nom.)) ———85 (39W)
88 (70W)
96 (150W)
77-93 (39W)
80-100 (70W)
85-105 (150W)

Initial Lamp Volt. Range (rms)*

Lamp Operating
Current (Amps) Nominal (rms) —————0.46 (39W)

0.98 (70W)

1.8 (150W)
Lamp Current Crest Factor (Maximum)—————I|.8
Warm-up to 80% Full Brightness ——————2 minutes
Restrike Time for Hot Lamps 4-8 minutes
Ballast Open Circuit Voltage 198 RMS Min.
Pulse Peak Volts 3000-4000

2 Micro Sec. Minimum

Pulse Width @ 90% Peak
Pulse Repetition Rate (Minimum)>—2 per Half Cycle
Minimum Operating Temp. -30°C (-22°F)

Representative Spectral Power Distribution
of MasterColor® 4000K Lamps

ANSI Approx.
Ballast Mean

Code Lumens?
MI30/E 3300 2800 84
MI39/E 6600 4620 92

MI142,MI02/E 12,700 8900 96

Physical Characteristics

Bulb Size T-6
Bulb Finish Clear
Base G-12 Bi-Pin
Max. Overall Length (MOL) 3 7" (39WI70W)

4 4" (150W)
Light Center Length (LCL) —————————2 4"

Arc Length————————————————0.2" (5mm)(39W)
0.275" (7mm)(70W)
0.354" (9mm) (150W)

Polycrystalline Alumina
500°C (932°F)(39W/70W)
650°C (1202°F) (150W)
——280°C (536°F) (39W/70W)
250°C (482°F)(150W)
Max Bulb to Base Eccentricity —— —3°
Max.Arc Tube to Base Eccentricity ———3°

Arc Tube Material
Max. Bulb Temp.

Max. Base Temp.

Operating Characteristics
Rated Average Life, Hours.® —————6000 (39W)
12,000 (70W/150W)
Correlated Color Temp. (CCT)2——— 4200K
CIE Chromaticity Approx.? x-.365, y-.364 (39W)
372 y-.379 (70W)
.375 y-.363 (150W)
Efficacy (Ipw) 81 (39W)
94 (70W)
85 (150W)

Operating Position
Universal-Enclosed Luminaires Only

Note: Use CDM35T6/842 lamps
only on thermally protected
electronic ballast.

|) Measured at 100 hrs. life. Approximate lumen values listed are for vertical operation of the lamp.

2) Approximate lumen output at 40% of lamp rated average life.

3) Measured at rated lamp watts on a linear reactor: LPW does not include ballast losses.

4) Measured with the lamp operating at rated watts.

)
)
5) Option-Pulse Width @ 90% Peak, | micro second minimum with 2 pulses per half cycle.
6) Rated average life is the life obtained, on the average, from large representative groups of lamps in laboratory tests
under controlled conditions at |0 or more operating hours per start. It is based on survival of at least 50% of the
lamps and allows for individual lamps or groups of lamps to vary considerably from the average.

Specifications are subject to change without notice.
© 2007 Philips Lighting Company. All rights reserved.

PHILIPS

Printed in USA 07/07
P-5891

www. philips.com
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WARNINGS, CAUTIONS AND OPERATING
INSTRUCTIONS for MasterColor® Ceramic Metal Halide
Lamps: Single-Ended CDM-T G12,CDM-TC G8.5 (Universal);
Double-Ended CDM-TD RX7 (Horizontal £ 45°, Enclosed
Fixtures Only)

R“WARNING: These lamps can cause serious skin burn and

eye inflammation from short wa tion if outer

envelope of the lamp is b o not use where
people will remain for m
shielding or other safety pr
will automatically extinguish when th ter envelope is broken or
punctured mmercial lable." This lamp complies with FDA
radiation performance standard 2| CFR subchapter ). (USA2ICFR
1040.30 Canada:SOR/DORS/80-381)

If the outer bulb is broken or punctured, turn off at once
and replace the lamp to avoid possible injury from
hazardous short wave ultraviolet radiation. Do not scratch
the outer bulb or subject it to pressure as this could cause
the outer bulb to crack or shatter.A partial vacuum in the
outer bulb may cause glass to fly if the envelope is struck.
WARNING: The arc-tube of metal halide lamps are designed to
operate under high press: eratures up to 1000° C and

minutes

tures for any

k and pieces of extremely hot glass
ed into the surrounding environment. If such a
rupture were to happen, THERE IS A RISK OF PERSONAL
INJURY, PROPERTY DAMAGE, BURNS AND FIRE.
Certain lamps that will retain all the glass particles should
inner arc-tube rupture occur are commercially available
from Philips Lighting Company.

RELAMP FIXTURES AT OR BEFORE THE END OF
RATED LIFE.Allowing lamps to operate until they fail is
not advised and may increase the possibility of inner arc
tube rupture.

This lamp contains an arc tube with a filling gas containing
less than 10 nCi of Kr-85 and is distributed by Philips Lighting
Company, a division of Philips Electronics North America
Corporation, Somerset, New Jersey, 08875.

CAUTION: TO REDUCE THE RISK OF PERSONAL INJURY,
PROPERTY DAMAGE, BURNS AND FIRE RESULTING FROM

AN ARC-TUBE RUPTURE THE FOLLOWING LAMP
OPERATING INSTRUCTIONS MUST BE FOLLOWED:
LAMP OPERATING INSTRUCTIONS:

|. RELAMP FIXTURES AT OR BEFORE THE END OF RATED LIFE

Allow perate until fail is not advised and may

increase ty of inne tube ruptur
2.Use only in fully enclosed fixtures capable of anding particles
of glass havi wperatures up to 1000° C. Lens/diffuser material

resistant. Consult fixture manufacturer regarding the
he fixture for this lam,

ate a fixture with a missing or broken lens/diffuser:
cified limits perating position.
ement, shut

lamp and fixture tc

burn hazards.
6. Use only auxiliary equipment m
Use within vol
A. Operate

electrical data.

C.Operate CDM-T (G2 base) lamps only on thermally
protected ballasts.
D. Operate CDM-TC lamps (G8.5 base)
only on thermally protected electronic ballasts.
E.Operate CDM-T (G2 base) 39W/842 lamps only on
thermally protected electronic ballasts.
g t the outer envelope. Replace any lamps that

acks or damage
, be sure to insulate the support

on of the bulb glass
orrosive

wiring against moisture, ¢
at

ours of
Iso subject
shock and

dling and disposing of lamps. If an arc tube is
broken, avoid skin contact with any of the contents or fragments,

Philips Lighting

281 Hillmount Road
Markham, Ontario

Canada L6C 253
1-800-555-0050

A Division of Philips Electronics Ltd.
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Philips: CDM210,/T9/930/U/E

MasterColor® CDM
Elite MW System

Ideal for architectural facade
lighting, illumination of
pedestrian areas, indoor
retail outlets, warehouses,
manufacturing facilities

MasterColor® CDM

The next generation of white light

MasterColor® CDM Elite MW. The medium wattage
CDM lighting system that gives superior; long-lasting white
light for both indoor and outdoor use.

Light quality

* Excellent color rendering of CRI 90+

+ Crisp, white light in 3000K and 4200K

+ Stable color performance over entire life

» New socket design provides higher optical efficiency

Philips “Green Flagship Product”

* Low mercury, no lead

+ Up to 120 Im/w

« Efficient electronic ballast that uses less energy than magnetic options
* 93% ballast efficacy

PHILIPS

sense and simplicity
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Paul Kuehnel

MasterColor® CDM Elite MW

Mike Lucas

Ordering, Electrical and Technical Data (Subject to change without notice)

Lamp

Ordering Code
22062-4 CDM Elite MW 210/T9/930/U/E
21831-3 CDM Elite MW 315/T9/930/U/E 315
220632 CDM Elite MW 210/T%942/U/E 210
22064-0 CDM Elite MW 315/T9/942/U/E 315
23806-3 CDM Elite MW 210/T9/930/U/O 210
23807-1 CDM Elite MW 315/T%930/U0/O 315
238089 CDM Elite MW 210/T9/942/U/O 210
23809-7 CDM Elite MW 315/T9/942/U/O 315

All lamps are dimmable to 50% power (0-10V).

Input

Ballast Voltage
Ordering Code Range

IZTMH2I03I5RLF  Elite MW 210W 200-277V

IZTMH2I03I5RLF  Elite MW 315W 200-277V

Sara Pace

Jon Bran

Approx. Approx. Color Rated Lumen

Initial Mean Efficacy Temp. Burn Avg. Life  Maint.

Lumens'  Lumens? (Imiw) (Kelvin) Position (Hrs.)? 20khr (%)
CI83/E Universal
CI82/E 37,800 34,700 120 3000 90+  Universal 30,000 80
CI83/E 23,100 20,800 110 4200 90+  Universal 20,000 80
CI82E 36,200 32,600 115 4200 90+  Universal 24,000 80
C183/0 23,100 20,700 110 3000 90+  Universal 20,000 80
C182/0 36,200 32,500 115 3000 90+  Universal 20,000 80
C183/0 22,100 19,900 105 4200 90+  Universal 20,000 80
C182/0 34,700 31,200 110 4200 90+  Universal 20,000 80

Input Peak Normal
Current Max. Power Ignition

Operating Factor Voltage

Ballast Size
Housing (mm)

Ballast Ballast to Lamp
Weight  Distance (max)'

12 @ 208Y, >0.90 35ky 208 x 124 x 56 Metal case with 4.3 |b 30 (InF max load)
09 @277V flying leads
1.8 @ 208V, >0.90 3.5kY 208 x 124 x 56 Metal case with 4.3 Ib 30 (InF max load)
1.3@ 277V flying leads

1y Measured at 100 hours of ife in a vertical operating position. Measured at rated lamp watts on electronic ballast, Lumens per watt does not include ballast losses,

2) Approximate lumen output at 40% of lamp rated average life.
3) Rated average life is obtained at 50% survival rate. All MasterColor® CDM Elite MW ceramic metal halide lamps are designed for 30000 hours,

Based on data available at this time, the current rated average lffe is as published Contact your sales representative for new updates.

4) 30ft wi typical |8 gauge KV wire recommended,

WARNINGS, CAUTIONS,AND OPERATING
INSTRUCTIONS FOR MASTERCOL OR2 CDM
ELITE MEDIUMWATT CERAMIC METAL HALIDE
TUBULAR SINGLE-ENDED LAMPS

R“WARNING:These lamps can cause serious skin bum and eye
inflarnrretion from short wave ultraviolet radiation if outer envelope
of the larnp is broken or punctured, Do not use where people will rernain
for more than a few minttes unless adequate shielding or other safety
precavtions are used, Certain lamps that will autorratically extinguish
when the outer envelope is broken or punctured are commercially
available." This lamp cornplies with FDA radiation performance standard
2| CFR subdchapter | (USA: 21 CFR 104030 CanadaSOR/DORS/80-381)

If the outer bulb Is broken or punctured, turn off at once and replace
the lamp to avoid possible injury from hazardous short wave ultraviolet
radiation. Do not scratch the outer bulb or subject it to pressure as
this could cause the outer bulb to crack or shatter A partial vacuum in
the outer bulb may cause glass to fly if the envelope is struck.

WARNING: The arc-tube of metal halide lamps are designed to operate
under high pressure and at temperatures up to 1000® Cand @n
unespectedly rupture due to interral or external factors such as a ballast
fallure or misapplication. If the arc-tube ruptures for any reason,the outer
bulb ey break and pieces of extremely hot glass might be discharged
into the surrounding environment. If such a rupture were to happen,
THERE IS A RISK OF PERSONAL INJURY,PROPERTY DAMAGE,
BURNS AND FIRE.

© 2010 Philips Lighting Company.
All rights reserved.
Printed in USA 04/10

P-5%1-C

PHILIPS

www.philips.com
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RELAMP FIXTURES AT OR BEFORE THE END OF RATED LIFE.
Allowing lamps to operate until they fail is not advised and may
increase the possibility of inner arc tube rupture. This lamp contains

an arc tube with a filling gas containing less than 30 nCi of Kr-85 and is
distributed by Philips Lighting Company, a division of Philips Electronics
North American Corporation

CAUTION: TO REDUCE THE RISK OF PERSONAL INJURY,PROPERTY
DAMAGE, BURNS AND ARE RESULTING FROM AN ARC-TUBE
RUPTURE THE FOLLOWING LAMR OPERATING INSTRUCTIONS
MUST BE FOLLOWED:

LAMP OPERATING INSTRUCTIONS:

I Relamp fixtures at or before the end of rated life. Allowing lamps to
operate until they failis nct advised and may increase the possibility of
inner arc tube rupture.

2.1 the larmp is marked on the base with /E, use only in enclosed fixture
capable of withstanding particles of glass having temperatures up to
1000°C. If the lamp is marked on the base with £, lamp should retain
all the glass partides should inner arc tube rupture occur:

3. Before lamp installation/replacement, shut power off and allow larp
and fixture to cool to avoid eledtrical shodcand potential burn hazards.

4,Use only auxiliary equipment meeting Philips and/or ANSI standards.
Use within voltage limits recommended by ballast manufacturer:

Philips Lighting Company
200 Franklin Square Drive
Somerset, NJ 08873
1-800-555-0050

A Division of Philips Electronics
NorthAmerica Corporation

Philips Lighting

281 Hillmount Road
Markham, Ontario
Canada L6C 253
1-800-555-0050

A Division of Philips Electronics Ltd

A. Operate lamp only within specified limits of operation.
B. Fortotal supply load referto ballast manufacturers electrical data.
C.All Pulse Start lamps require a socket rated to withstand a. 4,000

vott pulse

5.Periodically insped the outer ervelope. Replace ary lamps that show
scratches, cracks or damage.

&.Ifalamp bulb support is used, be sure to insulate the support
eledtrically to avoid possible decomposition of the bulb glass.

7.Protect lamp base, socket and wiring against moisture, corrosive
atmospheres and excessive heat.

8.Time should be allowed for lamps to stabilize in color when turned
on for the first time. This rray require several hours of operation, with
more than one start. Lamp color is dso subject to change under
conditions of excess vibration or shock and color appearance rray
vary between individual lamps.

9 Lamps rray require 10 minutesto re-light fthere isa power interruption

10.Take care in handiing and disposing of lamps. If an arc tube is broken,
avoid skin conttact with arny of the conterts or fragmerts.

11.Use this lamp only in fixtures that contain a Pulse Start metal halide
ballast and are spedifically designed for use with Pulse Start metal
halide lamps,

Philips Lighting Electronics N.A.
10275 West Higgins Road
Rosemont, IL 60018
1-800-322-2086

A Division of Philips Electronics

NorthAmerica Corporation

www.philips.com/advance

Millenium Science Complex
University Park, PA

an




The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

PHILIPS
1IZT-3S32-SC@277V
ADVANCE T-3332-50@277

Ballast Type  Electronic Dimming
Starting Method = Programmed Start
Lamp Connection = Series
g =22 3 Input Voltage  120-277
Electrical specifications
Electrical Specifications Input Frequency | 50/60 HZ

Status  Active

Lamp Type Num. Rated Min. Input Input Power = Ballast Factor MAX Power Lamp B.E.F.
of Lamp Start Current (Watts) (min/max) THD Factor Current
Lamps Watts Temp (Amps) (min/max) % Crest Factor
(°FIC)
F17T8 3 17 50/10 0.20 16/54 0.03/1.00 10 0.99 1.7 1.85
F25T8 3 25 50/10 0.28 16/76 0.03/1.00 10 0.99 1.7 1.32
*F32T8 3 32 50/10 0.34 18/93 0.03/1.00 10 0.99 1.7 1.08
Wiring Diagram Enclosure
une STBACK B
CLASS 10R 2 < VIOLET(+) —| BALLAST k= BLUE
‘0‘\3/"‘055”:A <—GREY() — EYELOW =
= o
LAMP
. S re—
E'T\-
Diag. 57A

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*) . i
Enclosure Dimensions

Standard Lead Length (inches) OverAll (L) Width (W) Height (H) Mounting (M)
: in.cm. 9.50" 17" 118" 8.90"
. __cm. Yellow/Blue 0 9112 17110 19/50 8910

Black 22 559

i 24.1cm 4.3 cm 3cm 22.6 cm

White 22 55.9 B'“eg’:’ h\:: 46 ”6‘2
Blue 26 66 5 2 5

Red 46 11638 range
Orange/Black 0

Yellow 26 66 N

Gra 36 914 Black/White 0
Y : Red/White 0

Violet 36 914

Revised 05/27/2004 ‘SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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b ICN-2P32-N @ 277V
ADVANCE Brand Name CENTIUM

Ballast Type Electronic
Starting Method Instant Start

Lamp Connection Paraliel
Input Voltage 120-277

Electrical Specifications Input Frequency 50/60 HZ

Status Active

Lamp Type Num. Rated Lamp Min. Start Input Current Input Power Ballast MAX Power MAXLamp B.E.F.
of Watts Temp (°F/C) (Amps) (ANSI Watts) Factor THD Factor Current Crest
Lamps % Factor
*F32T8 1 32 0/-18 0.13 36 1.05 10 0.99 1.6 2.92
F32T8 2 32 0/-18 0.22 56 0.89 10 0.99 1.6 1.59
Wiring Diagram Enclosure
WHITE — — BLUE
BLACK . — BALLAST | BLUE
— RED
T ]
+——¢ LAMP
LINE
- LAMP |
Diag. 64-A

The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*)
Enclosure Dimensions

Standard Lead Length (inches) OverAll (L) Width (W) Height (H) Mounting (M)

: in. cm. 95" 13" 108 T

Black '2”8- 7C1m1. Yellow/Blue 0 91/2 1310 : =

: i 24.1cm 3.3cm 2.5cm 226 cm
White 45 114.3 Blue/White 0
Brown 0
Blue 24 61 5 0

Red 24 61 range

Yellow 0 Orange/Black 0
Gray 0 Black/White 0
Violet 0 Red/White 0

Revised 04/08/2009 ‘SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS
ADVANCE CN-2F 2N @ 277V
Brand Name CENTIUM
Ballast Type Electronic
Starting Method Instant Start
Lamp Connection Parallel

Electrical Specifications Input Voltage 120-277
Input Frequency 50/60 HZ
Notes: Status Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads color-coded per ANSI C82.11.

Section Il - Performance Requirements
2.1 Ballast shall be (Instant, Rapid or Programmed) Start.

2.2 Ballast shall provide Independent Lamp Operation (ILO) for Instant Start ballasts allowing remaining lamp(s) to maintain full light output
when one or more lamps fail.

2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power (except T8/HO and FT5 ballasts).
2.4 Ballast shall operate from 60 Hz input source of 120V, 277V or 347V as applicable with sustained variations of +/- 10% (voltage and

frequency). IntelliVolt models shall operate from 50/60 Hz input source of 120V through 277V with sustained variations of +/- 10% (voltage
and frequency).

2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz ("GCN" models between 20 kHz and
30kHz) to avoid interference with infrared devices and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.7 Ballast shall have a minimum ballast factor for primary lamp application as follows: 0.75 for Low Watt, 0.85 for Normal Light Output and
1.20 for High Light.

2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.

2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.10 Ballast shall have a Class A sound rating for all 4-foot lamps and smaller.

2.11 Ballast shall have a minimum starting temperature of [-18C (OF) for standard T8 and Long Twin Tube lamps, 10C (50F) for
standard T12 lamps, OC (32F) for Slimline T8 lamps and "GCN" models, -29C (-20F) for T8/HO lamps,] for primary lamp application. Ballast
shall have a minimum starting temperature of 60F (16C) for energy-saving lamps.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.
2.13 ICN models shall have lamp striation reduction feature.

Section Il - Regulatory Requirements
3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.
3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part
18, Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with NEMA 410 for in-rush current limits.
3.7 ICN models shall meet NEMA Premium/CEE requirements for Super T8 rebates
3.8 Ballast shall meet RoHS Compliance Standards

Section IV - Other
4.1 Ballast shall be manufactured in a factory certified to ISO 9001 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C.

4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.
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Note: Energy saving T8 lamps (25W, 28W or 30W) may experience lamp striations if operated on ballasts not rated for their use.

Revised 04/08/2009 ‘SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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ADVANCE Brand Name | CENTIUM
Ballast Type Electronic
Starting Method  Instant Start
Lamp Connection  Parallel
i 3 . Input Voltage = 120-277
Electrical Specifications Input Freguency | 50/60 HZ
Status  Active
Lamp Type Num. Rated Min. Start Input Input Ballast MAX Power MAX Lamp | B.E.F
of Lamp Watts Temp (°F/C) Current Power Factor THD @ Factor Current
Lamps (Amps) (ANSI % Crest Factor
Watts)
F32T8 2 32 0/-18 0.24 65 1.01 10 0.98 1.2 1.55
*F32T8 3 32 0/-18 0.31 84 0.88 10 0.99 1.7 1.05
Wiring Diagram Enclosure
WHITE — |—BLUE
BLAGK BALLAST —BLUE
——RED — —BLUE
_?L _‘
1 LAMP [
LINE
] LAMP F
| LAMP I
Diag. 65
The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)
Enclosure Dimensions
Standard Lead Length (inches) OverAll (L) Width (W) Height (H) Mounting (M)
v in. cm. 9.50" 1.7" 1.18" 8.90"
.1 em. Yellow/Blue 912 1710 1.9/50 89/10
\?,l:,fz 22;8 Bluegthite 241 cm 43cm 3cm 22.6 cm
Blue = 31.0 Or;:‘g:
Yeﬁ:; 37.0 Orange/Black
Gra Black/White
oTaY Red/White
Violet

Revised 04/08/2009

€ W

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PRAREIR ICN-3P32-SC@277V
ADVANCE Brand Name CENTIUM

Ballast Type Electronic
Starting Method  Instant Start
Lamp Connection Parallel

Electrical Specifications Input Voltage = 120-277
Input Frequency  50/60 HZ
Notes: Status  Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads color-coded per ANSI C82.11.

Section I - Performance Requirements

2.1 Ballast shall be (Instant, Rapid or Programmed) Start.

2.2 Ballast shall provide Independent Lamp Operation (ILO) for Instant Start ballasts allowing remaining lamp(s) to maintain full light output
when one or more lamps fail.

2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power (except T8/HO and FT5 ballasts).

2.4 Ballast shall operate from 60 Hz input source of 120V, 277V or 347V as applicable with sustained variations of +/- 10% (voltage and
frequency). IntelliVolt models shall operate from 50/60 Hz input source of 120V through 277V with sustained variations of +/- 10% (voltage
and frequency).

2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz ("GCN" models between 20 kHz and
30kHz) to avoid interference with infrared devices and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.7 Ballast shall have a minimum ballast factor for primary lamp application as follows: 0.75 for Low Watt, 0.85 for Normal Light Output and
1.20 for High Light.

2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.

2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.10 Ballast shall have a Class A sound rating for all 4-foot lamps and smaller.

2.11 Ballast shall have a minimum starting temperature of [-18C (OF) for standard T8 and Long Twin Tube lamps, 10C (50F) for
standard T12 lamps, OC (32F) for Slimline T8 lamps and "GCN" models, -29C (-20F) for T8/HO lamps,] for primary lamp application. Ballast
shall have a minimum starting temperature of 60F (16C) for energy-saving lamps.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.
2.13 ICN models shall have lamp striation reduction feature.

Section Ill - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with NEMA 410 for in-rush current limits.

3.7 ICN models shall meet NEMA Premium/CEE requirements for Super T8 rebates

3.8 Ballast shall meet RoHS Compliance Standards

Section IV - Other
4.1 Ballast shall be manufactured in a factory certified to ISO 9001 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C.

4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.

Page | 412



The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brangan

Note: Energy saving T8 lamps (25W, 28W or 30W) may experience lamp striations if operated on ballasts not rated for their use.

Revised 04/08/2009 ‘SP ‘ @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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RRERANES ICN-2S28-N@277
ADVANCE arond Name GENTION T5

Ballast Type @ Electronic
Starting Method ' Programmed Start
Lamp Connection | Series
Input Voltage  120-277
Input Frequency 50/60 HZ
Status | Active

Electrical Specifications

Lamp Type Num. Rated Min. Start Input Input Ballast MAX Power MAX Lamp B.E.F
of Lamp Watts Temp (°F/C) Current Power Factor | THD Factor Current .
Lamps (Amps) (ANSI % Crest Factor
Watts)
F14T5 1 14 0/-18 0.07 17 1.07 10 0.98 1.7 6.29
F14T5 2 14 0/-18 0.13 33 1.04 10 0.98 1.7 315
*F21T5 1 21 0/-18 0.10 25 1.06 10 0.98 1.7 4.24
F21T5 2 21 0/-18 0.17 49 1.02 10 0.98 1.7 2.08
F28T5 1 28 0/-18 0.12 31 1.05 10 0.98 1.7 3.39
F28T5 2 28 0/-18 0.23 61 1.00 10 0.98 1.7 1.64
F28T5/ES (25W) 1 25 32/00 0.11 30 1.00 10 0.98 1.7 3.33
F28T5/ES (25W) 2 25 32/00 0.21 57 1.00 10 0.98 1.7 1.75
Wiring Diagram Enclosure
BLUE
BLUE
YELLOW
BLACK BALLAST \R/EEleﬁv
WHITE RED
(=

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)
Enclosure Dimensions

Standard Lead Length (inches) OverAll (L) Width (W) Height (H) Mounting (M)

. in.  cm. 95" 1.3" 1.0" 8.9"
TR '2"5 523'"4 Yellow/Blue 0 912 13/10 1 89110
acl A

i 24.1 cm 3.3cm 2.5cm 22.6 cm
White 23 58.4 B'“egN hite 8
Blue 27 686 5 rown -

Red 27 686 range

Yellow = 42 106.7 Orange/Bisck 0
Gray '0 Black/White 0
Violet 0 Red/White 0

Revised 09/07/2010 ‘SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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i ICN-2528-N@277
ADVANCE Brand Name CENTIUM T5

Ballast Type Electronic
Starting Method = Programmed Start
Lamp Connection Series

Electrical Specifications Input Voltage  120-277
Input Frequency 50/60 HZ
Notes: Status  Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads or poke-in wire trap connectors color-coded per ANSI| C82.11.

Section |l - Performance Requirements

2.1 Ballast shall be Programmed Start.

2.2 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.3 Ballast shall operate from 50/60 Hz input source of (120V through 277V or 347V through 480V) with sustained
variations of +/- 10% (voltage and frequency).

2.4 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.5 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.6 Ballast shall have a minimum ballast factor of 1.00 for primary lamp application.

2.7 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.

2.8 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.9 Ballast shall have a Class A sound rating.

2.10 Ballast shall have a minimum starting temperature of {-18C (OF) or -28C (-20F)} for primary lamp. Consult lamp manufacturer
for temperature versus light output characteristics.

2.11 Ballast shall provide Lamp EOL Protection Circuit.
2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.
2.13 Four-lamp ballast shall have (semi-independent or independent) lamp operation.

Section Il - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with UL Type CC rating.
3.7 Ballast shall comply with NEMA 410 for in-rush current limits.

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9001 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C. Ballasts with a "90C" designation in their catalog number shall also carry a three-year
warranty at a maximum case temperature of 90C.

4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.

Revised 09/07/2010 SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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EcoSysteme Compact Fluorescent Ballasts Digital Dimming Ballasts

3398 10.20.10 1

EcoSystem Digital Ballasts

EcoSystem compact ballasts provide high-performance
dimming for any compact fluorescent application,
including within an EcoSystem Lighting Control System.
EcoSystem compact ballasts offer 100% to 5% dimming,
providing both energy savings and lighting flexibility.

e —

Features

€ +1-800-523-9466

e Continuous, flicker-free dimming from 100% to 5%

e Compatible with EcoSystem Digital Bus control, £
GRAFIK Eyes QS Control Unit, and Quantume software, & T=EES 7
allowing for integration into an existing/planned
EcoSystem Lighting Control System.

e Supports standard 3-wire line-voltage phase control
technology.

e Programmed rapid start design ensures full-rated lamp
life while dimming and cycling.

e | amps turn on to any dimmed level without flashing to
full brightness.

¢ | ow harmonic distortion throughout the entire
dimming range.

¢ Frequency of operation ensures that ballast does not
interfere with infrared devices.

e Inrush current limiting circuitry eliminates circuit breaker
tripping, switch arcing, and relay failure.

¢ Ultra-quiet operation.

¢ Protected from miswires of any input power to control
lead, or from lamp leads to each other and/or ground.

¢ End-of-lamp-life protection circuitry ensures safe
operation throughout entire lamp life

¢ Nonvolatile memory restores all ballast settings after
power failure

¢ 100% performance tested at factory.

e 5-year limited warranty with Lutron field service
commissioning (3-year standard warranty) from date
of purchase. For additional Warranty information, please
visit http:/www.lutron.com/ResourcelLibrary/warranty/
Limited%20Comm.pdf

EcoSystem ballast case type K

$¢LUTRON. SPECIFICATION SUBMITTAL Page |1
Job Name: Model Numbers:
Millennium Science Complex EC3DT4MWKU1S

Job Number: Building Stimulus
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EcoSysteme

Compact Fluorescent Ballasts

Digital Dimming Ballasts

Specifications

Standards

e UL Listed (evaluated to the requirements of UL935)

e UL Type 1 Outdoor for damp locations

e CSA Certified (evaluated to the requirements of
C22.2 No. 74)

¢ Class P thermally protected

¢ Meets ANS| C82.11 High Frequency Ballast Standard

e Meets FCC Part 18 Non-Consumer requirements for
EMI/RFI emissions

¢ Meets ANSI C62.41 Category A surge protection
standards up to and including 4 kV

¢ Manufacturing facilities employ ESD reduction
practices that comply with the requirements of
ANSI/ESD $20.20

e | utron Quality Systems registered to ISO 9001.2000

Performance

e Operating Voltage: 120, 220/240, 277 VV~ at 50 or
60 Hz

¢ Grounding: ballast and fixture must be grounded for
proper dimming

¢ Dimming Range: 100% to 5% measured relative light
output

e Lamp Starting: programmed rapid start

e Lamp Current Crest Factor: less than 1.7

e | ight Output Variation: Constant 2% light output for
line voltage variations of +10%

e | amp Life: Average lamp life meets or exceeds
specified lamp ratings

e Power Factor: 0.95 minimum

¢ Total Harmonic Distortion (THD): Less than 10%

¢ Inaudible in a 27 dBA ambient

e Maximum Inrush Current: 3 A per ballast at 277 VA,
7A per ballast at 120 V~

e Standby power: Less than 1 W

369-339B 10.20.10 2

Environment

e Minimum lamp starting temperature: 50 °F (10 °C)

¢ Relative humidity: less than 90% non-condensing

¢ Sound Rating: inaudible in a 27 dB ambient

e Maximum ballast case temperature: 167 °F (75 °C)

Ballast Wiring & Mounting

¢ Ballast is grounded by the specified terminal or by a
mounting screw to the fixture
e Terminal blocks on the ballast accept the following
wire gauges:
Power Wiring and EcoSystem Bus:
one 16 AWG (1.31 mm?) or 18 AWG (0.82 mm?)
solid per terminal
Lamp Wiring:
one 16 AWG (1.31 mm?) or 18 AWG (0.82 mm?)
solid per terminal
e Only one wire per terminal
¢ Ballast mounts using two mounting tabs or studs
within a fluorescent fixture
¢ Wiring from the ballast to lamp sockets shall not
exceed 3 ft (91 m) for T4 compact lamps
¢ Ballast does not have sensor terminals

Lamp Seasoning

Refer to lamp manufacturer for lamp seasoning
requirements prior to dimming

$eLIUJTRON. SPECIFICATION SUBMITTAL Page 2
Job Name: Model Numbers:
Millennium Science Complex EC3DT4MWKU1S
Job Number: Building Stimulus
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EcoSysteme Compact Fluorescent Ballasts Digital Dimming Ballasts

369-339B 10.20.10 3

EcoSystem Compact Fluorescent Ballast Models

Lamp | Lamp | No. of Model Case | Input Input Input | Ballast | System | System | Ballast | Relative
Type | Watts | Lamps Size | Voltage | Current | Power | Factor | Lumens | Efficacy | Efficacy | Efficacy
vac) | @ w) ®’F) | am) | am/w) | Factor | (RSE)

T4-Pin [18wW [1 EC3DT18KUIS |K 120 0.18 21.3 095 [1140  [535 446 0.80

%Used;)r (Studded) K [220 0.10 211 095 [1140  [54.0 4.50 0.81

Triple- e [ ED 009 |214 095 [1140  [53.3 4.44 0.80

Tube (Non-studded) [k [277 008 |208 Joos [1140 |548 457 0.82

@ @ ] EC3DT418KU2S  |K 120 034  |411 095 |2280 [55.5 2.31 0.83

(Studded) K 220 0.18 39.6 0.95 [2280 |576 2.40 0.86

Econmaiakue  |K |248 017 394|095 |2280 579 2.41 0.87

(Non-studded) K [277 015 39.9 |o95 |e2s0  [s7d 2.38 0.86

26w [1 EC3DTAMWKU1IS | K 120 022 |264 095 [1710  [e48 3.60 0.94

(Studded) K |20 0.12 268 |095 [1710  [e3.9 3.55 0.92

EC3DTMMWKUT [k [240 0.1 269 |o95 |i710 [ea7 3.54 0.92

(Non-studded) [\« 277 0.10 27.0 095 [1710  [63.4 3.52 0.92

2 EC3DTAMWKU2S [ K 120 043|516 005 [3420 [e6.3 1.84 0.96

(Studded) K |20 023|409  Joos [s420 |ess 1.90 0.99

EC3DTAMWKUZ [k [240 0.21 506 095 |s420 |e75 1.88 0.98

(Non-studded) [y 277 0.19 51.4 095 [3420 [e6.6 1.85 0.96

T44Pin [32w [1 EC3DTAMWKU1IS [ K 120 029 348 [oos [2280  [ess 273 0.87

EE‘S (Studded) K |20 0.15 33.0 |o95 |2280  [s9.1 2.88 0.92

EC3DTMWKUT K [240 0.14 33.6  |095 |2280 679 2.83 0.90

(Non-studded) [ 277 0.12 33.2 095 [2280 686 2.86 0.91

2 EC3DTAMWKUZS | K 120 055 [86.0 |o95 [4560  [694 1.44 0.92

(Studded) K |20 029 |e45 |oos |4s60 |70.7 147 0.94

EC3DTAMWKUZ [k [240 026 |630 |oos [4se0 [723 1.51 0.96

(Non-studded) [\« 277 024 |es5  |o95  [4860  [69.7 1.45 0.93

2w 1 EC3DT442KUIS  |K 120 036 |432 |ogs [so40 |704 2.20 0.92

(Studded) K [220 020 [429 Jo9s [s0a0 708 2.21 0.93

EC3DT42KkU [k [240 0.18 2.7 095 [3040 [71.2 2.23 0.93

(Non-studded) )™ 577 015|426 |095 |3040 |71.3 223 0.04

2 EC3DT442KU2S |K 120 0.73 876 095 [6080 |[69.4 1.08 0.91

(Studded) K [220 039 |s59 [oos [eoso [ros 111 0.93

EcaDMdeku2 K [240 035 851 095 [s080 [71.5 112 0.94

(Non-studded) [k 277 0.31 85.4 0.95 6080 7.2 1.1 0.93

NOTE: The "S" at the end of the ballast model number indicates a studded option. Remove the "S" for a non-studded ballast.

$.LIJTRON. SPECIFICATION SUBMITTAL Page |3
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EcoSysteme Compact Fluorescent Ballasts Digital Dimming Ballasts

369-339B 10.20.10 4

EcoSystem Compact Fluorescent Ballast Case Dimensions
Studded

8-32 Threaded Stud
0.291in (736 mm)

4.20 in (107 mm)
1.00in (25 mm)
3.00in (76 mm)
4.90 in (124 mm)
4.60 in (117 mm)
(mounting centers)
1.42 in (36 mm)
1.99in (51 mm)
1.09in (28 mm)
2.00in (51 mm)
1.80in @1 mm)

\

/
[0
¥

- — T @ ™

NOTE: Studded version does not have side connectors.

Non-studded 4.20 in (107 mm)

1.00in (25 mm)
3.00in (76 mm)
4.90in (124 mm)
4.60 in (117 mm)
(mounting centers)
1.42 in (36 mm)
1.99in (51 mm)

mo o w >

(O

$eLIUJTRON. SPECIFICATION SUBMITTAL Page |4
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EcoSysteme Compact Fluorescent Ballasts Digital Dimming Ballasts

369-339B 10.20.10 &

Lamp Wiring Diagrams

One Compact Fluorescent Lamp

Red
EcoSystem Red 4-pin
Compact Lamp
Ballast Blue Holder
Blue

Ground!

Two Compact Fluorescent Lamps

s

4-pin
Lamp
Holder

EcoSystem
Compact

Ballast

4-pin
Lamp
Holder

Ground!

EcoSystem Power Wiring Diagrams

Ground!

Neutral

EcoSystem
Compact
Ballast

Black (Constant Hot)z?

E1

" Ballast is grounded via the case or terminal.
2 Wire colors shown are for Lutron controls and ballasts only. Dimming control wires may not match ballast wire colors.
¢ The Constant Hot must not be wired to a switching device.

Note: For T4 compact lamps, maximum lamp-to-ballast wire length is 3 ft (91 m) to guarantee proper performance.

$.LIJTRON. SPECIFICATION SUBMITTAL Page |5
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EcoSysteme Compact Fluorescent Ballasts

Digital Dimming Ballasts

EcoSystem Bus Wiring Diagrams

EcoSystem Bus Overview

® The EcoSystem Bus wiring (E1 and E2) connects
the digital ballasts together to form a lighting control
system

e Each EcoSystem Bus supports up to 64 digital
ballasts, 32 occupant sensors, 8 daylight sensors,
and 64 wallstations or IR receivers

e Sensors do not directly connect to EcoSystem
compact ballasts

e E1 and E2 (EcoSystem bus wires) are polarity
insensitive and can be wired in any topology

® An EcoSystem Bus Supply provides power for the
EcoSystem Bus and supports system programming

o All EcoSystem Bus programming is completed by
using the EcoSystem Programmer, GRAFIK Eyee QS
Control Unit with EcoSystem Lighting Control System,
or Quantummv Software

EcoSystem Bus Wiring

¢ FcoSystem Ballast Bus terminals only accept one
16 AWG (1.31 mm?) or 18 AWG (0.82 mm?) solid wire

e Make sure that the supply breaker to the Digital Ballast
and EcoSystem Bus Supply is OFF when wiring

e Connect the two conductors to the two Digital Ballast
terminals E1 and E2 as shown

e Using two different colors for E1 and E2 will reduce
confusion when wiring several ballasts together

® The EcoSystem Bus may be wired Class 1 or Class 2.
Consult applicable electrical codes for proper wiring
practices

Notes

¢ The EcoSystem Bus Supply does not have to be
located at the end of the Digital Loop

* E1 and E2 wires are not polarity sensitive

e FcoSystem Bus length is limited by the wire gauge
used for E1 and E2 as follows:

369-339B 10.20.10 6

Ballast Terminals

Ballast Terminals

To the EcoSystem Bus Supply & up to

64 total ballasts

Wire Gauge Bus Length (max)
12 AWG (3.31 mm?) 2200 ft (670 m)
14 AWG (2.08 mm?) 1400 ft (427 m)
16 AWG (1.31 mm? 900 ft (274 m)
$SLUTRON. SPECIFICATION SUBMITTAL Page |6
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EcoSysteme

Compact Fluorescent Ballasts

Digital Dimming Ballasts

EcoSystem Ballast Wiring:
Line Voltage Dimmers

EcoSystem Ballasts and 3-wire dimmers

e | utrone 3-wire dimmers only control the ballasts
they are wired to; EcoSystem ballasts do not
support grouping of 3-wire control input.
3-Wire Control Wiring

¢ Make sure that the supply breaker to the Digital
Ballast is OFF when wiring.

* Wire as shown

Line input Connects to
Hot Dimmer Black Wire
Neutral Dimmer White Wire

Dimmer wire Connects to

Yellow Ballast Orange (DH)
Red Ballast Black (SH)
White Ballast White (NEU)
Green Earth Ground (GND)

e FcoSystem ballast line voltage and 3-wire input
terminals only accept one 16 AWG (1.31 mm?) or
18 AWG (0.82 mm?) solid wire.

Emergency and 3-wire

e FcoSystem ballasts controlled by a wallbox dimmer
should not be used for emergency/egress lighting
unless an external emergency ballast is used in the
fixture. See Lutron App. Note #50.

e FcoSystem ballasts may be used for emergency/
egress lighting when controlled by a Lutron dimming
panel (GP); where the panel is a dedicated
emergency panel.

{$LUTRON. SPECIFICATION SUBMITTAL

369-339B 10.20.10 7

Green'
-Il—\

S
D N
Els 8
zZ/|O|] m
@ White .
— Ground'
@ eutral
Black
Hot \J
(GND

Green'
'II—\

HEE

[on ]

Yellow

% =
Gr-ou nd'
3-Wire Dimmer |

Ground!

' Ballast is grounded via the case or terminal
Notice

3-Wire control turns off digital ballasts when the
control is in the off position.

Page |7
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EcoSysteme

Compact Fluorescent Ballasts

Digital Dimming Ballasts

ELECTRICIANS AND CONTRACTORS

Ballast/Socket Leads

Lead lengths from ballast to socket must not exceed
3 ft (91 m) for T4 linear lamps.

Lamp Sockets

Lamp sockets as per IEC 60400 are required to
ensure positive lamp-pin to socket contact. T4
compact sockets must be the 4-pin type, and must
be used with 4-pin compact lamps.

Ballast Operating Temperature

Ballast case temperature must not exceed 167 °F
(75 °C) at any point on ballast. Calibration point
temperature must not exceed 158 °F (70 °C).

Wiring and Grounding

Ballast and lighting fixture must be effectively
grounded. Ballasts must be installed per national
and local electrical codes.

369-339B 10.20.10 8

FACILITIES MANAGERS

PERFORMANCE

Lamp Seasoning Requirements

Some fluorescent lamp manufacturers recommend
that new fluorescent lamps be operated at fulll
output (“seasoned"”) before they can be dimmed

to render lamp impurities inert, ensuring proper
dimming performance and average rated lamp life.
Please contact your lamp manufacturer for
seasoning requirements.

SERVICE

Replacement Parts

Use replacement parts with exact Lutron model
numbers. Consult Lutron if you have any questions.
Further Information

For further information, please visit us at
www.lutron.com/ballasts or contact our 24-hour
Technical Support Center at 1-800-523-9466.

$eLIUJTRON. SPECIFICATION SUBMITTAL Page |8
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EcoSystems Five Control Input Digital Dimming Ballasts
EcoSystem Ballasts 1 06.25.10

EcoSystem Multiple Control Input
Ballasts

Digital electronic dimming ballasts maximize the
benefits of a lighting management system. EcoSystem
Ballasts offer 100% to 10% dimming; ideal for use
where saving energy, increasing flexibility, and
maximizing productivity are the goals of the lighting
design.

Features

e Continuous, flicker-free dimming from 100% to 10% [@

* Provides power for and responds to one occupancy
sensor, one photo sensor, and one personal control
input (infrared receiver or wallstation)

* Communicates status and sensor inputs over the
EcoSystem Bus

¢ Programmed rapid start design ensures full rated
lamp life while dimming and cycling

e Lamps turn on to any dimmed level without flashing to
full brightness

¢ | ow harmonic distortion throughout the entire
dimming range

* Frequency of operation ensures that ballast does not
interfere with infrared devices

e End-of-lamp-life protection circuitry ensures safe
operation throughout entire lamp life

¢ Ultra-quiet operation

¢ Nonvolatile memory restores all ballast settings after
power failure

¢ Ballasts maintain consistent light output for linear
lamp lengths (i.e. 4 ft., 3 ft,, 2 ft. have same relative
output)

¢ Protected from miswires of any input power to control
lead, or from lamp leads to each other and/or ground

* 100% performance tested at factory

EcoSystem case type J

$5LUTRON. SPECIFICATION SUBMITTAL Page |1
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EccSystem Ballasts 2 06.25.10

Specifications

Standards e Minimum lamp starting temperature: 50 °F (10 °C)

¢ Relative humidity: less than 90% non-condensing

¢ Sound Rating: inaudible in a 27 dB ambient

e Maximum ballast case temperature: 75 °C (167 °F)

e California Energy Commission (CEC) Listed
e UL Listed (evaluated to the requirements of UL935)
o CSA certified (evaluated to the requirements of

C22.2 No. 74) < ;

¢ Some models are NOM Listed Ballast‘W|r|ng & Mounting |

¢ Class P thermally protected ¢ Ballast is grounded by a mounting screw to the

* Meets ANSI C82.11 High Frequency Ballast Standard flxturg .

¢ Meets FCC Part 18 Non-Consumer requirements for e Terminal blocks on the ballast accept the following
EMI/RF| emissions wire gauges: -

o Meets ANSI C62.41 Category A surge protection Power Wiring, Lamp erlng,land EcoSystem Bus:
standards up to and including 4 kV only one #18 AWG solid per terminal

Class 2 Sensors:

* Manufacturing facilities employ ESD reduction
only one #22 AWG solid per terminal

practices that comply with the requirements of

ANSI/ESD $20.20 ® Only one wire per terminal
e L_utron Quality Systems registered to 1SO 9001.2000 e Class 2 sensor wiring must be separated from all
power and Class 1 wiring, consult all applicable
Performance local and national codes
« Operating Voltage: 120, 220/240, 277 Vi~ at 50 or ¢ Ballast mounts using two screws (or sheet metal

feature and one screw) within a fluorescent fixture
¢ Wiring from the ballast to lamp sockets shall not
exceed 7 ft. for T8, T5, and T6HO lamps
e Wiring from the ballast to lamps sockets shall not
exceed 3 ft. for T5 Twin Tube lamps

60 Hz

e Grounding: ballast and fixture must be grounded for
proper dimming

e Dimming Range: 100% to 10% measured relative
light output

e | amp Starting: programmed rapid start

e amp Current Crest Factor: less than 1.7

e |ight Output Variation: Constant +2% light output for Refer to lamp manufacturer for lamp seasoning
line voltage variations of +10% requirements prior to dimming

e | amp Life: Average lamp life meets or exceeds
specified lamp ratings

e Power Factor: 0.95 minimum

¢ Total Harmonic Distortion (THD): Less than 20%

¢ Inaudible in a 27 dBA ambient

e Maximum Inrush Current: 3 A per ballast at 277 V~,
7A per ballast at 120 V~

e Class 2 Output: +20 V=, 50mA maximum (one
daylight sensor, one keypad and one occupancy
sensor can be connected)

Lamp Seasoning

Environment

$5LUTRON. SPECIFICATION SUBMITTAL Page 2
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EcoSystem Ballasts 3 06.25.10
EcoSystem Ballasts for linear and U bend T8 Lamps

Lamp | No. of Model Case | Input Input Input Ballast | System | System | Ballast | Relative
Lamps Size | Voltage | Current | Power | Factor | Lumens | Efficacy | Efficacy | Efficacy
(VAC) (A) w) (BF) (Im) | gm/W) | Factor | (RSE)
F32T8 1 EC5T832 J UNV 1 J 277 o 316 0.85 2550 81 2.69 0.86
48 in) 240 013 31.0 0.85 2550 82 2.74 0.87
120 0.26 31.3 0.85 2550 81 2.72 0.87
= EC5T832GUNV2L |G 277 0.22 59.6 0.85 5100 86 143 0.91
240 0.25 576 0.85 5100 89 148 0.94
120 0.49 58.8 0.85 5100 87 145 0.93
EC5 1832 J UNV 2 J 277 0.21 574 0.85 5100 89 148 0.95
240 0.25 59.0 0.85 5100 86 144 0.92
120 0.49 5941 0.85 5100 86 144 0.92
3 EC5 T832 G UNV 3L G 277 0.31 86.5 0.85 7650 88 0.98 0.94
240 0.36 84.0 0.85 7650 89 1.01 0.97
120 0.72 85.9 0.85 7650 89 0.99 0.95
EC5T832 GUNV 317L | G 277 0.M 105.7 117 10,5630 | 100 111 1.06
240 0.47 106.5 117 10,530 | 99 110 1.05
120 0.95 106.8 147 10,530 | 99 1.10 1.05
F25T8 1 EC5T825 J UNV 1 J 277 010 276 0.85 1828 66 3.08 0.77
(36 in) 240 0N 270 0.85 1828 68 3.15 0.79
120 0.23 26.9 0.85 1828 68 3.16 0.79
3|2 EC5 T825 J UNV 2 J 2717 018 48.9 0.85 3665 75 1.74 0.87
240 0.20 49.0 0.85 3665 75 178 0.87
120 0.4 49.0 0.85 3665 75 1.73 0.87
F1778 1 EC5T817 J UNV 1 Jd 277 0.08 20.6 0.85 1190 68 443 0.70
(24 in) 240 0.08 20.0 0.85 1190 60 4.25 0.72
120 017 2041 0.85 1190 70 4.23 0.72
3|2 EC5 T817 J UNV 2 J 27T 013 36.2 0.85 2380 66 2.35 0.80
240 015 370 0.85 2380 64 2.30 0.78
120 0.31 37.0 0.85 2380 64 2.30 0.78
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EcoSystem Ballasts for linear and U bend T8 Lamps: Reduced Wattage

Lamp | No. of Model Case | Input Input Input | Ballast | System | System | Ballast | Relative
Lamps Size | Voltage | Current | Power | Factor | Lumens | Efficacy | Efficacy | Efficacy
(VAC) (A) (W) (BF) (Im) (Im/W) | Factor | (RSE)

F3218 |1 EC5 TBRW J UNV 1 J 277 o 28.9 0.85 2350 81 2.94 0.88
48 in) 30W 240 012 28.7 0.85 2350 82 2.96 0.89
120 0.24 29.2 0.85 2350 80 2.91 0.87
T 3 EC5 TBRW J UNV 1 277 010 26.3 0.85 2202 |84 3.23 0.90
28 W 240 01 26.2 0.85 2202 84 3.24 0.91
120 0.22 26.5 0.85 2202 83 3.21 0.90
EC5 T8RW J LNV 1 277 0.09 24.8 0.85 2061 83 343 0.86
26 W 240 0.10 24.5 0.85 2061 84 347 0.87
120 0.21 24.9 0.85 2061 83 3.4 0.85
2 EC5 T8RW J UNV 2 J 277 019 525 0.85 4701 90 1.62 0.97
30w 240 0.22 525 0.85 4701 90 1.62 0.97
120 0.44 534 0.85 4701 88 1.59 0.96
EC5 TBRW J UNV 2 277 0.18 48.9 0.85 4403 90 1.74 0.97
28W 240 0.20 48.6 0.85 4403 91 1.75 0.98
120 042 50.0 0.85 4403 88 1.70 0.95
EC5 TBRW J UNV 2 277 017 416.6 0.85 123 88 1.82 0.91
25W 240 019 459 0.85 4123 90 1.85 0.93
120 0.38 46.5 0.85 123 89 1.83 0.91
3 ECS5TBRWGUNV3L |G 277 0.28 76.3 0.85 7051 92 11 1.00
30w 240 0.32 76.3 0.85 7051 92 1.11 1.00
120 0.65 7841 0.85 7051 90 1.09 0.98
EC5 T8RW G UNV 3L 277 0.26 71 0.85 6605 93 1.20 1.00
28 W 240 0.30 704 0.85 6605 94 1.21 1.01
120 0.60 71.6 0.85 6605 92 119 1.00
EC5 T8RW G UNV 3L 277 0.25 67.9 0.85 6184 91 1.25 0.94
25W 240 0.28 67.4 0.85 6184 92 1.26 0.95
120 0.58 69.0 0.85 6184 90 1.23 0.92

Reduced wattage lamps may exhibit light to moderate striations (moving bands of bright and dark spots) across
the lamp at certain dimming levels. While striations do not harm the lamp or ballast, it can be distracting in fixtures
where the lamp is directly visible.
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EcoSystem Ballast Case Dimensions

G Case

A

B
\ C 1 B
) :ﬁg )
Ol )
) s= .
14@)

G Case Dimensions
A=95in 241 mm)
B=8.9in (226 mm)
C =71in (180 mm)
D=1.0in (25 mm)

E =2.38in (60 mm)

G case ballasts ship with 36 in. leads for lamp connections
and 18 in. leads for Hot, Neutral, E1 and E2 connections

J Case
A
B
& @
C 4—D

J Case Dimensions
A=18.0in @457 mm)
B =17.68 in (449 mm) F—
C =6.82in (173 mm)

D =.394 in (10 mm)

E=10in (25 mm)

F=118in (30 mm)

TTTHTT
[

e
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EcoSystems Five Control Input Digital Dimming Ballasts

EccSystem Ballasts 9 06.25.10

EcoSystem Ballast Wiring Diagrams - T8, T5, T5 HO

Wiring to One Lamp (J case shown)
o Blue

BLU
[ Red

BLU

RED
RED |PX]

Wiring to Two Lamps (J case shown)

Blue p
|
r Yellow
i N
\ Red | |
| —

Wiring to Two Lamps (G case shown)
2 Blue

BLU I
BLU % | | |
YEL
YEL [T
X Yellow ;
| \ -
7
g J
Red

rep (B i | l —t
RED | Z

Wiring to Three Lamps (G case shown)
Blue

s
BLU I
By |2 | | |

YEL < I
YEL
\ Yellow
Striped ..j |
i

sw | B I
|

IEL

B
Red
rep |E

RED |

Ly

NOTICE

® Maximum ballast to lamp socket lead length is 7 feet (2 m)
* Wire colors shown are labeled on the ballast, but may vary depending upon fixture construction
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EcoSystems Five Control Input Digital Dimming Ballasts

EcoSystem Ballasts 11 06.25.10
EcoSystem Ballast Wiring:
EcoSystem Bus

EcoSystem Bus Overview
e The EcoSystem Bus wiring (E1 and E2) connects gr

(NEU
NiC
ot

~ALPE

olalo)
i i |

the digital ballasts together to form a lighting control
system e pe

e Each EcoSystem Bus supports up to 64 digital Sl 5;“2|
ballasts, 32 occupant sensors, 8 daylight sensors, Ballast Terminals
and 64 wallstations or IR receivers

e E1 and E2 (EcoSystem bus wires) are polarity
insensitive and can be wired in any topology

® An EcoSystem Bus Supply provides power for the
EcoSystem Bus and supports system programming

e All EcoSystem Bus programming is completed by A ‘
using the EcoSystem Programmer — q 2

[F = .

INEU
IN/C

1O
i v

~A LPE

HOT

EcoSystem Bus Wiring |21
£93)

e Ballast EcoSystem Bus terminals only accept one
#18 AWG solid wire Ballast Terminals
* Make sure that the supply breaker to the Digital Ballast To the EcoSystem
and EcoSystem Bus Supply is OFF when wiring Bus Supply & up
e Connect the two conductors to the two Digital Ballast to B4 total ballasts
terminals E1 and E2 as shown
¢ Using two different colors for E1 and E2 will reduce
confusion when wiring several ballasts together
® The EcoSystem bus may be wired Class 1 or Class 2.
Consult applicable electrical codes for proper wiring
practices

Notes

e The EcoSystem Bus Supply does not have to be
located at the end of the Digital Loop

e E1 and E2 wires are not polarity sensitive

e FcoSystem Bus length is limited by the wire gauge
used for E1 and E2 as follows:

Wire Gauge Bus Length (max)
12 AWG 2200 ft (670 m)

14 AWG 1400 ft (427 m)

16 AWG 900 ft 274 m)
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EcoSystem Ballast Wiring:
Occupancy Sensor

Wiring to a Lutron Occupant Sensor (LOS-XX) Gi Case Terminals
e Sensor wiring summary: @ asl |5 3
o ||eH g
Sensor Wire [ Ballast Terminal | Terminal Color O | |[E_1%g
—\ = E2 N
Red +20 V=== Red )

Black Common Black % v g
Blue Oce Blue moe=ni I 3
e ::% ommon g
(e B
. =1 =11 | | [Dayiignt |

* Make sure that the supply breaker to the Digital —

Ballast is OFF when wiring
e Connect the three conductors to the three ballast
terminals as shown

22 AWG solid only

Occupant
e Occupant sensor must be placed within 50 feet (15 m) Sensor

of the ballast

¢ Ballast Class 2 terminals only accept one 22 AWG
solid wire

Notes

¢ Only applies to ballasts with an integral sensor J Case Terminals
connection

e Occupant sensors from other manufacturers may be
used with EcoSystem ballasts if the sensor meets the
following criteria:
Vin = +20 V==, current draw less than 35 mA

e |f other manufacturer's occupant sensors are used
terminal colors and sensor wire colors may not match

e All sensor and wallstation wiring is Class 2. Follow all
applicable national and local codes for proper circuit

22 AWG solid only

i . Occupant
separation and protection. Sensor
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EcoSystems Five Control Input Digital Dimming Ballasts

EcoSystem Ballasts 18 06.25.10
Attention Electricians and
Fixture Manufacturers

Ballast/Socket Leads Lamp Seasoning Requirements

Lead lengths from ballast to socket must not exceed Consult lamp manufacturer's recommendations on
7 feet (2 m) for linear lamps (T5, T5HO, T8). Lead lamp seasoning prior to dimming.

lengths must not exceed 3 feet (1 m) for T5 twin

tube lamps. Further Information

For further information please visit
www.lutron.com/ecosystem or contact our 24-hour
Lamp sockets as per IEC 60400 are required to Technical Support Center at 1-800-523-9466
ensure positive lamp-pin to socket contact.

Lamp Sockets

Mounting for T5 and T5SHO Lamps

Mount lamps 3/8 in. = 1/8 in. away from the
grounded metal surface.

Mounting for T8 & T5 Twin Tube Lamps

Mount lamps 1/2 in. + 1/4 in. away from the
grounded metal surface.

Having a lamp too close to the grounded metal will
reduce lamp life. Having a fluorescent lamp too far
away from the grounded metal will make the lamp
flicker or not turn on at all.
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it ICN4S5490C2LS@277
ADVANCE Srand e CENTION T

Ballast Type  Electronic
Starting Method = Programmed Start
Lamp Connection  Series/Parallel
i g g Input Voltage 277
Electrical specirications
Electrical Specifications Input Frequency | 50/60 HZ

Status  Active

Lamp Type Num. Rated Min. Start Input Input Ballast MAX Power MAX Lamp B.E.F
of Lamp Watts Temp (°F/C) Current Power Factor THD Factor Current i
Lamps (Amps) (ANSI % Crest Factor
Watts)
F54T5/HO 1 54 -20/-29 0.24 62 0.99 30 0.90 1.7 1.60
* F54T5/HO 2 54 -20/-29 0.43 117 0.99 10 0.98 1.7 0.85
F54T5/HO 3 54 -20/-29 0.66 179 1.00 10 0.98 1.7 0.56
F54T5/HO 4 54 -20/-29 0.86 234 1.00 10 0.98 1.7 0.43
Wiring Diagram Enclosure
Operates 2 or 3 lamps (A) Operates 10r3 lamﬁs (B)
—GN RD
= —BKj [c OR Same ﬁLNVH
WH—| BALLASTL 5 Input BALLASTE— oo
sw. T = Wiring BLUE -
_)d(;R_] |L=3"7H LAMP =RrD LANP

2o0r4

RD (A) (8) (©)
lamps (C) SW | # Lamps ON | # Lamps ON | # Lamps ON
s FOR — ON |3 Lamps ON | 3 Lamps ON| 4 Lamps ON
ame FBLUE L OFF | 2 Lamps ON | 1 Lamp ON | 2 Lamps ON

Input |BALLASTEBR
Wiring — BL/WH TAMP GN=Green BK=Black WH=WhiteRD=Red
T AP GR=Grey OR = Orange BL=Blue BR=Brown
| T YL YL=Yellow BL/WH=Blue/White

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)

Enclosure Dimensions

SRR Le30 Lo Ui (Ingion) OverAll (L) Width (W) Height (H) = Mounting (M)
' In. | _em, 24" 118" 1 2364"
in. __cm. Yellow/Blue 0 0 24 1 9/50 ] 2a 1095
Black 0 0 Blue/White 0 0 61 cm 3em Y- o
White 0 0
Brown 0 0
Blue 0 0
Orange 0 0
Red 0 0
Yellow 0 0 Orange/Black 0 0
Gray 0 0 Black/White 0 0
Violet 0 0 Red/White 0 0

Revised 09/10/2010 <SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PRARLIPEN ICN4S5490C2LS@277
ADVAN CE Brand Name CENTIUM T5

Ballast Type Electronic
Starting Method = Programmed Start
Lamp Connection Series/Parallel

Electrical Specifications Input Voltage 277
Input Frequency 50/60 HZ
Notes: Status  Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads or poke-in wire trap connectors color-coded per ANSI| C82.11.

Section |l - Performance Requirements

2.1 Ballast shall be Programmed Start.

2.2 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.3 Ballast shall operate from 50/60 Hz input source of (120V through 277V or 347V through 480V) with sustained
variations of +/- 10% (voltage and frequency).

2.4 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.5 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.6 Ballast shall have a minimum ballast factor of 1.00 for primary lamp application.

2.7 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.

2.8 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.9 Ballast shall have a Class A sound rating.

2.10 Ballast shall have a minimum starting temperature of {-18C (OF) or -28C (-20F)} for primary lamp. Consult lamp manufacturer
for temperature versus light output characteristics.

2.11 Ballast shall provide Lamp EOL Protection Circuit.
2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.
2.13 Four-lamp ballast shall have (semi-independent or independent) lamp operation.

Section Il - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with UL Type CC rating.
3.7 Ballast shall comply with NEMA 410 for in-rush current limits.

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9001 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C. Ballasts with a "90C" designation in their catalog number shall also carry a three-year
warranty at a maximum case temperature of 90C.

4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.

Revised 09/10/2010 SP @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886
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PHILIPS Metal Catalog Number 71A5237P
ADVANCE Halide For70W  M98/M143
Lamp Ballast 60 Hz R-HPF

Status: Active

DIMENSIONS AND DATA

INPUT VOLTS 277
25/8 X 23/16 CORE CIRCUIT TYPE R-HPF
POWER FACTOR (min) 90%
REGULATION
- 4.00" > Line Volts +5%
[ 3.50" > Lamp Watts +10%
t a LINE CURRENT (Amps)
‘ ] Operating 0.32
5 Open Circuit.. 0.80
Starting. 0.50
¥ & UL TEMPERATURE RATINGS
075" —— £ _ g A MAX Insulation Class H(180°C)
¥ Coil Temperature Code 1029 A
v MIN. AMBIENT STARTING TEMP. -20°F or -30°C
NOM. OPEN CIRCUIT VOLTAGE 277
. l l INPUT VOLTAGE AT LAMP DROPOUT...........cccccvvevniincne. | 190
0.30° WITDE X INPUT WATTS 85
25L0TS RECOMMENDED FUSE (AMPS)...........oooooreeorroreoeeeeeeoreseeesees 2
CORE and COIL
. Dimension (A) 1.55
¢ 265 | 4HOLES Dimension (B) 2.70
20" > e 220" * CLEARED Weight (Ibs.) 29
FOR #6
) Lead Lengths 12"
N e CAPACITOR REQUIREMENT
— Microfarads 8.0
Volts (min.) 280
Fault Current Withstand (amps)
220" 175" 60 Hz TEST PROCEDURES (Refer to Philips Lighting
Electronics N.A. TEST Procedure for HID Ballasts - Form 127
High Potential Test (Volts)
062" .
v v €] O < 1 minute 2000
T x 2 seconds 2500
20" Open C?rcuit Voltage Test (Volts) 260-290
Short-Circuit Current Test (Amps)
Secondary Current 0.85-1.25
INPUE GOt s G TR T R v TG s 0.20-
Capacitor: 7CO80L30RA 045
s P '
@N Fig. G
Capacitance: 8 UL RECOGNIZED
aaﬁrw Dim: ;32 Typical Ordering Information
eight: \ - . : -
Temp Rating:  105°C (plea?e call Philips Lighting Electronics N.A. for.suff-lx availability)
- Order Suffix \ Description
Ignitor:  LI533-H4
White (X2)
Blue (X3)
Ballast to Lamp Distance )
(BTL) = 2 feet —
Temp Rating: 105°C
Data is based upon tests performed by Philips Lighting El ics N.AA.ina envi and is rep itive of relative performance.
Actual perf can vary ing on { iti ifi are subject to change without notice.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886

Revised: 07/31/09
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PHILIPS Metal Catalog Number 71A5337P
ADVANCE Halide For 100W  M90/M140
Lamp Ballast 60 Hz R-HPF

Status: Active

DIMENSIONS AND DATA

INPUT VOLTS 277
2 5/8 X 23/16 CORE CIRCUIT TYPE R-HPF
POWER FACTOR (min) 90%
REGULATION
[ 4.00" | Line Volts +5%
[ 3.50" » Lamp Watts +10%
— x LINE CURRENT (Amps)
{ I Operating....... 0.45
x Open Circu 1.05
ing — )
3 UL TEMPERATURE RATINGS
0.75" + - + A Mix Insulation Class H(180°C)
v Coil Temperature Code 1029 A
v MIN. AMBIENT STARTING TEMP. -20°F or -30°C
NOM. OPEN CIRCUIT VOLTAGE 277
Z l | INPUT VOLTAGE AT LAMP DROPOUT........ccocociiiiiiiinae 190
0.0 WMIDE Y- |INPUT WATTS 118
25L0TS RECOMMENDED FUSE (AMPS)...vvvvorreoeoeeooreeseess oo 3
CORE and COIL
. Dimension (A) 1.65
I 265 * 4 HOLES Dimension (B) 275
200 > te 220" » CI;(E)»;R;SD Weight (Ibs.) 32
) Lead Lengths 12"
- THRHEROLTS CAPACITOR REQUIREMENT
o) 3 Microfarads 100
| Volts (min.) 280
Fault Current Withstand (amps)
220" 175 60 Hz TEST PROCEDURES (Refer to Philips Lighting
Electronics N.A. TEST Procedure for HID Ballasts - Form 127
High Potential Test (Volts)
! v (©) o Il 082 1 minute 2000
T T = 2 seconds 2500
20" Open C!rcu!l Voltage Test (Volts) 260-290
Short-Circuit Current Test (Amps)
Secondary Current 1.05-1.5
InputiCumentt. i iaiiaiisiiesimiaiimt sty . 10.25- - - - -
Capacitor: 7C100M30RA L

Wiring Diagram:

LINEV

LAMP

I
|
A

P
(OPTIONAL ){CAP) o A
@ )
r
L
S ®N

COM  ~~_

Fig. G
Capacitance: 10 UL. RECOGNIZED
Dia-/%v.al o ”735 Typical Ordering Information
;‘ee;gpthating‘ $b55°C (please call Rhilips Lighting Electronics N.A. for suffix availability)
Ignit L1533-H4 Order Suffix Description
gnitor: -

| Ligxxr%

Red (X1) |
White (X2)
Blue (X3)
Ballast to Lamp Distance )
(BTL) = 2 feet —
Temp Rating: 105°C
Data is based upon tests performed by Philips Lighting EI ics N.A.ina i andis of relative p:
Actual performance can vary ing on i iti i are subject to change without notice.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886

Revised: 07/31/09
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PHILIPS

Metal Catalog Number AS205WQUADEE
ADVANCE Halide For205W C184 ALLSTART
Lamp Ballast 60 Hz SUPER-CWA

Status: Active

DIMENSIONS AND DATA

INPUT VOLTS 120| 208 240| 277
4 1/4 X 4 3/4 CORE - 2 COIL UNIT CIRCUIT TYPE SUPER-CWA
POWER FACTOR (min) 95%
REGULATION
b 6.50" » Line Volts +10%
I« 5.75" » Lamp Watts +10%

LINE CURRENT (Amps)

- v
I—I o7 3 OPErating.........cccvuiioicieieieiececcieeisena 2.00) 1.13, 1.00| 0.86

Open Circuit.... 1.78| 0.96| 0.90| 0.76

A SAING <o wsamamsarss R 1.55| 0.89 0.78| 0.77
" B
1.30 n Ak UL TEMPERATURE RATINGS H(180°C)
Insulation Class
v 1029

Coil Temperature Code

I I I = . |MIN.AMBIENT STARTING TEMP =20:For '328%
T NOM. OPEN CIRCUIT VOLTAGE

25LOTS INPUT VOLTAGE AT LAMP DROPOUT........ 5 60| 104| 120| 139

INPUT WATTS 232
RECOMMENDED FUSE (Amps)......... R 5 3 3 2

475" AHoLES CORE and COIL -

4.40" Dimension (A) :

=S THFR?JSB#C;I?TS Dimension (B) ::162

D Pt Weight (Ibs.) o

(v \) 12

Lead Lengths
CAPACITOR REQUIREMENT
Microfarads 16.0
3.90" 425" 440" Volts (min.) 400
Fault Current Withstand (amps)
60 Hz TEST PROCEDURES (Refer to Philips Lighting
Electronics N.A. TEST Procedure for HID Ballasts - Form 127

(O] ©] High Potential Test (Volts)

1 minute 2000

2 seconds 2500

Open Circuit Voltage Test (Volts) 254-308

Capacitor: 7C160P40 Short-Circuit Current Test (Amps) 226276

Secondary Current
Input Current , ikt sasanas 1.15-|0.67-| 0.57-| 0.50-
1.73/11.00 0.86 10.75
Wiring Diagram:
LINE V LAMP

LAMP

Capacitance: 16
Dia/Oval Dim: 1.75
Height: 3.75 UL. RECOGNIZED
Temp Rating:  105°C
Ignitor:  LI533-H4

Fig. M

Typical Ordering Information
(please call Philips Lighting Electronics N.A. for suffix availability)

Order Suffix | Description
EE EISA COMPLIANT - 88% EFFICIENT BALLAST

Red (X1)

White (X2)

Blue (X3)
Ballast to Lamp Distance
(BTL) = 2 feet
Temp Rating: 105°C

Data is based upon tests performed by Philips Lighting El; ics NAA.ina I and is rep itive of relative pi
Actual per can vary ing on i iti S are subject to change without notice.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886

Revised: 09/16/10
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Eaton Cutler-Hammer: Pow-R-Line 1a

E-T-N | Cutler-Hammer

Panelboards

Pow-R-Line 1a

General Description — Pow-R-Line 1a

Millenium Science Complex

Sara Pace

University Park, PA

Jon Brangan

Pow-R-Line 1a

Pow-R-Line 1a
General Description

Panelboard Ratings

Voltage:

® 240 Vac maximum.
Main Lugs:

m 100 - 400 amperes.

Main Breakers:
m 100 - 400 amperes.

Branch Breakers:

m 15 - 100 amperes
(Bolt-on or plug-on chassis).

Short Circuit Current Ratings (Symmetrical)

®m 240 Vac: 10 kA and 22 kA fully rated.

m 240 Vac: 22 - 200 kA series rated.

Service

m 3-phase, 4-wire 208Y/120 V
and 240/120 V Delta.

m Single-phase, 3-wire 120/240 V.

m Single-phase, 2-wire 120 V.

m 3-phase, 3-wire 208 and 240 V.

Suitable for service entrance
applications when specified.

Mains

For available mains, refer to
Table 22.1-1.

Main breakers, 100 amperes, Types
BAB and QBH are horizontally
mounted, same as branch breakers.
All other main breakers are vertically
mounted.

Branch Circuits

For available branch devices, refer to
Table 22.1-2.

Main Lugs Only

The short circuit rating of the MLO
assembled panelboard will be fully
rated based upon the lowest rated
branch device or may be series rated
with an approved upstream device.

Main lugs only ampere ratings:
100, 225 and 400.

Main Circuit Breakers

The short circuit rating shown is that
of the main breaker only. The short
circuit rating of the assembled panel-
board is the rating of the lowest fully
rated main or branch device or the
rating of an approved series rated
combination

Table 22.1-2. Branch Circuit Breakers

Table 22.1-1. Main Circuit Breakers

Breaker Breaker Interrupting Rating
Frame Type (kA Symmetrical)
Amperes at240 VvV
100 BAB 10

100 QBHW 22

100 EHD 18

150 FDB 18

225 FD 65

225 HFD 100

225 FDC 200

225 EDB 22

225 EDS 42

225 ED 65

225 EDH 100

225 EDC 200

250 JD 65

250 HJD 100

250 JDC 200

400 DK 65

400 KD 65

400 HKD 100

400 KDC 200

Breaker Ampere Number Interrupting Rating (kA Symmetrical)
Type Rating of Poles 120V 120/240V | 240V
BAB, HQP 15-70 1 10 — —
BAB, HOQP 15-100 2 — 10 —
BAB, HQP 15-100 2,3 — — 10
BAB-D ", HQP-D @ 15-60 1.2 10 10 -
BAB-C 2, HQP-B 2 15-30 12 10 10 —
BABRP @ 15-30 12 10 10 —
BABRSP 15-30 LY 10 10 —
QBGF, QBGFEP, 15-50 1,2 10 10 -
QPGF, QPGFEP 15-50¢ 1,2 10 10 —
QBAF ©, QBAG © 15-20 1,2 10 10 —
QBHW 15-70 1 22 — —
QBHW 15-100 2 — 22 —
QBHW 15-100 2,3 — — 22
QBHGF, QBGFEP 15-30 1,2 22 22

QPHGF, QPHGFEP 15-30 1,2 22 22 —
QBHAF @, QBHAG ® | 15-20 1,2 22 22 —

* HID (High Intensity Discharge) rated breaker.

2 Switching Neutral breaker. 1-pole device requires 2-pole space, 2-pole device requires

3-pole space.
3 Solenoid operated breaker.
50 ampere is 2-pole only.
Arc fault breaker.
Arc fault breaker with GFCI.

Series Rated Combinations

Refer to series rating tables beginning
on Page 22.0-11 for the approved
series rated combinations available for
the branch circuit breakers listed in
Table 22.1-2.

CA08104001E
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Pow-R-Line 1a Specifications

Bussing

100 - 400 amperes: Tin-plated alumi-
num is standard, copper is available
as an option.

Boxes

Boxes are made from code-gauge
galvanized steel.

Blank ends are supplied as standard,
knockouts are available upon request.
EZ Trim

Trims are made from code-gauge steel
and painted ANSI 61 gray.

All panelboards have door-in-door as
standard with multi-point catch and
lock, and concealed mounting
hardware.

Modifications
Table 22.1-3. Sub-Feed Lugs (Main Lugs Only)

TVSS

Integrated onto panelboard chassis.
For complete product description and
available ratings, refer to Section 36.

Box Sizing and Selection

Box size for all Type 1 panelboards
are available from Table 22.1-6.

Instructions

1. Select the rating and type of mains
required.

2. Count total number of branch
circuit poles (including spaces)
required in the panelboard. Do not
count main breaker poles. Convert
2- or 3-pole branch breakers to
single-poles, i.e., 3-pole breaker,
count as three poles.

Note: For horizontal mounted mains
(BAB Type), use main lug table, include
space in branch section for mains.

3. Using correct table, type of mains
and ampere rating per Step 1, find
total number of poles.

Note: Where total number of poles (Step 2)

fall between number in table, use the next
higher number.

4. Read box size across columns to
the right.

Top and Bottom Gutters (minimum)
5-1/2 inches (139.7 mm).
Side Gutters

20-inch (508.0 mm) wide box:
6-1/2 inches (165.1 mm).

[ Amperes [ Panel Height Addition ]
100 0 Inches (0 mm) Table 22.1-6. Type 1 Panelboards — Dimensions in Inches (mm
225 0 Inches (0 mm) L ( )
Ampere Main Breaker Type Maxi Box Di i D6
4 | Rating Mounting Number Heigh Width Depth
Table 22.1-4. Through-Feed Lugs of Mams PosHiGH ot Banih eight idtl ept
[ Amperes ] Information I Circuits
100 See Table 22.1-6 prdusg
225 See Table 22.1-6
400 See Table 22.1-6 100 Amperes
100AG EHD, FDB, FD, 18 36(914.4) |20 (508.0) | 5.75 (146.1)
Table 22.1-5. Sub-Feed Breakers Main Lugs or HFD, FDC 30 48(1219.2) | 20 (508.0) | 5.75 (146.1)
(One Per Panel) Main Breaker Vertical 42 48(1219.2) |20 (508.0) | 5.75 (146.1)
Ampere | Breaker |Interrupting Rating 48 60 (1524.0) |20 (508.0) | 5.75 (146.1)
Rating Type (kA Symmetrical) 100AG EHD, FDB, FD, 18 48(1219.2) |20 (508.0) | 5.75 (146.1)
at240 Vv Main Lugs or Main | HFD, FDC 30 48(1219.2) |20 (508.0) | 5.75 (146.1)
Breaker with 100 A Vertical 42 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
150 FDB 18 Through-Feed Lugs 48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
225 FD 65 or Sub-Feed Breaker
225 HFD 100
225 FDC 200 225 Amperes
225 EDB 22 225AG EDB, EDS, ED, 18 36(914.4) |20 (508.0) | 5.75 (146.1)
225 EDS 42 Main Lugs or EDH, EDC, 30 48(1219.2) |20 (508.0) | 5.75 (146.1)
225 ED 65 Main Breaker FD, HFD, FDC 42 48(1219.2) |20 (508.0) | 5.75 (146.1)
225 EDH 100 Vertical 48 60 (1524.0) |20 (508.0) | 5.75 (146.1)
225 EDC 200 225AG EHD, FDB, FD, HFD, 18 48(1219.2) | 20 (508.0) | 5.75 (146.1)
250 JD 65 Main Lugs or Main | FDC, EDB, EDS, 30 48(1219.2) |20 (508.0) | 5.75 (146.1)
250 HJD 100 Breaker with 225 A | ED, EDH, EDC 42 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
250 JDC 200 or 100 A Sub-Feed | Vertical 48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
400 DK 65 Lugs or Breaker
400 KD 65
400 HKD 100 400 Ampores
400 KDC 200 400 A DK, KD, 18 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Lugs or HKD, KDC 30 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Shunt Trips Main Breaker Vertical 42 72 (1828.8) | 20 (508.0) | 5.75 (146.1)
Ehunt P ilabl break 48 72(1828.8) | 20 (508.0) | 5.75 (146.1)
unt trips are available on breakers. =
: 400 A DK, KD, HKD, [Mains |18 60 (1524.0) |20 (508.0) | 5.75 (146.1)
BAB, HQP, QBHW and QPHW require Main Lugs or Main | KDC 30 72 (1828.8) | 20 (508.0) | 5.75 (146.1)
one additional pole space for shunt Breaker with 225 A | Vertical 42 72(1828.8) | 20 (508.0) | 5.75 (146.1)
trip, i.e., 1-pole is 2-pole size, 2-pole or 100 A Sub-Feed EHD. FDB. FD. | Sub- 48 90 (2286.0) | 20 (508.0) | 5.75 (146.1)
is 3-pole size and 3-pole is 4-pole size. Lugs or Breaker HFD,FDC. | Feed
EDB, EDS, ED, | Breakers
Ground Bar . . EDH. EDC
Standard bolted in box. Aluminum Vertical

is standard. Copper is available as
an option.

Enclosures
Types 1, 12, 3R, 4 and 4X.

Add 8 inches (203.2 mm) for TVSS.

section for mains.

Smaller panelboard box sizes are available if required. Contact Eaton for application information.
For horizontal mounted mains (BAB Type), use main lug table, include space in branch

JD, HJD, JDC is same space requirement as 400 ampere DK, HKD, KDC.

For more information visit: www.EatonElectrical.com
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General Description — Pow-R-Line 2a

Pow-R-Line 2a

I

Pow-R-Line 2a

General Description

Panelboard Ratings

Voltage:
® 240 Vac maximum.
m 480Y/277 Vac maximum.

m 250 Vde maxaimum,.
Main Lugs:
m 100 - 400 amperes.,

Main Breakers:
m 100 - 400 amperes.

Branch Breakers:
m 15 - 100 amperes (bolt-on).

Mains

For available mains, refer to Table 22.2-1.
The GHB main breaker is horizontally
mounted, same as branch breakers.
All other main breakers are vertically
mounted.

Branch Circuits

For available branch devices, refer to
Table 22.2-2.

Table 22.2-1. Main Circuit Breakers

Main Lugs Only

The short circuit rating of the MLO
assembled panelboard will be fully
rated based upon the lowest rated
branch device or may be sernies rated
with an approved upstream device.

Main lugs only ampere ratings:
100, 225 and 400.

Main Circuit Breakers

The short circuit rating shown is that
of the main breaker only. The short
circuit rating of the assembled panel-
board s the raung of the lowest fully
rated main or branch device or the
rating of an approved series rated
combination.

Breaker Frame Breaker

Interrupting Rating (kA Symmetricall

Amperes) Type 240V 480Y/277V [1257250 vae |
(100 65 [ 14 14
18 14 10
18 14 10

10

7V systems of

Table 22.2-2. Branch Circuit Breakers

Short Circuit Current Ratings {Symmetrical)
m 240 Vac: 65 kA
fully rated.
m 240 Vac: 100 - 200 kA
series rated,
m 480Y/277 Vac: 14 kA
fully rated.
m 480Y/277 Vac: 22 - 150 kA
series rated.,
m 250 Vde: 10 kA and 14 kA
fully rated.
Service
u 3-phase, 4-wire 208Y/120 V and
240/120 V Delta and 480Y/277 V.
u Single-phase, 3-wire 120/240 V.,
m Single-phase, 2-wire 120 V.
m 3-phase, 3-wire 208 and 240 V.
u 2-wire 125 Vde.
m 2-wire 250 Vde.

Suitable for service entrance
applications when specified.

[Brooker [ Ampore | Number | intarrupting Rating (KA Symmaticall
Type \““““'J [ofPoles  oov ™ [240v  |277V | 480
65 - ] =
65 14
65 — 14 -
— 4 —— -
65 2%
65 65 14 14 —
65 14 14 =
14
| !
ystems only

Series Rated Combinations

Refer to senes rating tables beginning
on Page 22.0-11 for the approved
series rated combinations available for
the branch circuit breakers listed in
Table 22.2-2.

Page | 440
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Technical Data

Bussing

100 - 400 amperes: Tin-plated alumi-
num is standard, copper is available
as an option.

Boxes

Boxes are made from code-gauge
galvanized steel.

Blank ends are supplied as standard,
knockouts are available upon request.
EZ Trim

Trims are made from code-gauge steel
and painted ANSI 61 gray.

All panelboards have door-in-door as
standard with multi-point catch and
lock, and concealed mounting
hardware.

Modifications
Table 22.2-3. Sub-Feed Lugs {Main Lugs Only)

‘ Amperes | Panel Height Addition ‘
100 0 Inches (0 mm)
225 0 Inches (0 mm)

Table 22.2-4. Through-Feed Lugs

[ Amperes ‘ Information ‘
100 See Table 22.2-6
225 See Table 22.2-6
400 See Table 22.2-6

Table 22.2-5. Sub-Feed Breakers
{One Per Panel)

Ampere Breaker Interrupting Rating

Rating Type (kA Symmetrical)
240V | 480Y/277V

150 FDB 18 14

225 FD 65 35

225 HFD 100 65

225 FDC 200 100

225 ED 65 —

225 EDH 100 —

225 EDC 200 —

250 JD 65 35

250 HJD 100 65

250 JDC 200 100

400 KD 65 35

400 HKD 100 65

400 KDC 200 100

Shunt Trips

Shunt trips are available on breakers.
GHB breakers with shunt trips require
3-pole frame.

Ground Bar

Standard bolted in box. Aluminum
is standard. Copper is available as
an option.

Enclosures

Types 1, 12, 3R, 4/4X.

TVSS

Integrated onto panelboard chassis.
For complete product description and
available ratings, refer to Section 36.

Box Sizing and Selection

Box size for all Type 1 panelboards are
available from Table 22.2-6.

Instructions

1. Using description on the required
panelboard, select the rating and
type of mains required.

2. Count total number of branch
circuit poles {including spaces)
required inthe panelboard. Do not
count main hreaker poles. Convert
2- or 3-pole branch breakers to
single-poles. i.e., 3-pole breaker,
count as three poles.

Note: For horizontal mounted mains
(GHB Type), use main lug table, include
space in branch section for mains.

3. Using correct table, type of mains
and ampere rating per Step 1, find
total number of poles.

Note: Where total number of poles (Step 2)
fall between number in table, use the next
higher number.

4. Read box size across columns to
the right.

Top and Bottom Gutters {(minimum)
5-1/2 inches {139.7 mm).
Side Gutters

20-inch (508.0 mm) wide box:
5-1/2 inches {139.7 mm).

Table 22.2-6. Type 1 Panelboards — Dimensions in Inches {mm)

Ampere Main Breaker Type Maximum | Box Dimensions ©@
Rating Mounting Number ight - D
of Mains Position of Branch Heigh peliEHES epth
Circuits
Including
Provisions
100 A Panelboards
100A@ EHD, FDB, FD, 18 36 (914.4) | 20(508.0) | 5.75 (146.1)
Main Lugs or HFD, FDC 30 48 (1219.2) | 20 (508.0} | 5.75 (146.1)
Main Breaker Vertical 42 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
100A@ EHD, FDB, FD, 18 48(1219.2) | 20 (508.0} | 5.75 (146.1)
Main Lugs or Main HFD, FDC 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Breaker with 100 A Vertical 42 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Through-Feed Lugs 48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
or Sub-Feed Breaker
225 A Panelhoards
225A@ ED, EDH, EDC, 18 36 (914.4) | 20(508.0) | 5.75 (146.1)
Main Lugs or FD, HFD, FDC 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Main Breaker Vertical 42 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
225A@ EHD, FDB, FD, 18 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Main Lugs or Main HFD, FDC, 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Breaker with 225 A or ED, EDH, EDC 42 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
100 A Through-Feed Lugs | Vertical 48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
or Sub-Feed Breaker
400 A Panelboards
400 A DK, KD, 18 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Lugs or HKD, KDC 30 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Breaker Vertical 42 72 (1828.8) | 20 (508.0) | 5.75 (146.1)
48 72 (1828.8) | 20 (508.0) | 5.75 (146.1)
400 A DK, KD, Main 18 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Lugs or Main HKD, KDC 30 72 (1828.8) | 20 (508.0) | 5.75 (146.1)
Breaker with 225 A or Vertical 42 72 {1828.8) | 20 (508.0) | 5.75 (146.1)
100 A Through-Feed Lugs [ £ FpR D | Sub- 48 90 (2286.0) | 20 (508.0) | 5.75 (146.1)
or Sub-Feed Breaker HFD: FDC: a7
ED, EDH, EDC | Breaker
Vertical

@ Smaller panelboard box sizes are available if required. Contact Eaton for application information.

@ Add 8 inches (203.2 mm) for TVSS.

@ For horizontal mounted mains (GHB Type), use main lug table, include space in branch section
for mains.
@ JD, HJD, JDC is same space requirement as 400 ampere DK, HKD, KDC.

For more information visit: www.EatonElectrical.com CA08104001E
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General Description — Pow-R-Line 4
Pow-R-Line 4 Main Lugs Only Main Circuit Breakers

PRL4B PRL4F
Circuit Breaker Fusible
Panelboard Panelboard

General Description
Panelboard Ratings

Voltage:
m 240V, 480 V or 600 Vac maximum.
m 250 Vdc maximum.

Main Lugs:
m 250 - 1200 amperes.

Main Breakers:
| 250 - 1200 amperes.

Main Switches:
m 200 - 1200 amperes.

Branches {Bolt-on}):
m Breakers 15 - 1200 amperes.

m Fusible switches
30 - 1200 amperes.

Short Circuit Current Ratings (Symmetrical)
m 240 Vac: 10 - 200 kA fully rated.

m 240 Vac: 22 - 200 kA series rated.

m 480 Vac: 14 - 200 KA fully rated.

m 480 Vac: 22 - 150 kA series rated.

m 250 Vde: 10 — 22 kA fully rated.

Service

m 3-phase, 4-wire 208Y/120 V,
240/120 V Delta and 480Y/277 V.

m Single-phase, 3-wire 120/240 V.
m Single-phase, 2-wire 120 V.
m 3-phase, 3-wire 120, 240,
480 and 600 V.
| 2-wire 125 Vdec.
m 2-wire 250 Vdc.

Suitable for service entrance
applications when specified.

Bussing

250 - 1200 amperes tin-plated
aluminum is standard, copper is
available as an option. Density rated
bus is also available as an option.

The short circuit rating of the MLO
assembled panelboard will be fully
rated based upon the lowest rated
branch device or may be series rated
with an approved upstream device.

Main lugs only ampere ratings:
250, 400, 600, 800 and 1200.

Table 22.4-1. Main Circuit Breakers — Type PRL4B

The short circuit rating shown is that
of the main breaker only. The short
circuit rating of the assembled panel-
board is the rating of the lowest fully
rated main or branch device, or the
rating of an approved series rated
combination.

Breaker Frame Breaker Interrupting Rating (kA Symmetrical)

Amperes Type 240V [480 v 600 V 250 Vde
250 JD 65 35 18 10
250 HJD 100 65 25 22
250 JOC 200 100 35 22
250 LCL 200 200 — —
400 DK 65 - - 10
400 KDO® 65 35 25 10
400 CKDO® 65 35 25 10
400 HKD® 100 65 35 22
400 CHKDO® 100 65 35 22
400 KDC© 200 100 65 22
400 LCL® 200 200 — —
400 LA-P 200 200 200 ®
600 LGE 65 35 18 22
600 LGH 100 65 35 22
600 1510) 65 35 25 22
600 CLDO® 65 35 25 22
600 HLD® 100 65 35 25
600 CHLDO® 100 65 35 25
600 LoCco® 200 100 50 25
600 CLDC®@ 200 100 50 25
800 MDLO® 65 50 25 22
800 CMDLO® 65 50 25 22
800 HMDL® 100 65 35 25
800 CHMDL @@ 100 65 35 25
800 NDO® 65 50 25 —
800 CNDO® 65 50 25 —
800 HND® 100 65 35 —
800 CHND®® 100 65 35 —
800 NDCO® 200 100 65 -
800 CNDC 0@ 200 100 65 —
800 NB-P 200 200 200 @

1200 ND@ 65 50 25 —

1200 CNDOQ@ 65 50 25 —

1200 HND® 100 65 35 —

1200 CHND®® 100 65 35

1200 NDC @ 200 100 65

1200 CNDC @ 200 100 65 -

® Available with integral ground fault protection
@ 100% rated circuit breaker.
@ 100,000 AIC based on NEMA test procadure

Main Fusible Switches

The short circuit rating shown is that
of the main switch only. The short
circuit rating of the assembled panel-
boards is the rating of the lowest fully
rated main or branch device or the
rating of an approved series rated
combination. {(Fuses are not included.)

400 and 600 ampere switches with
shunt trip will be rated 100 kA.

Note: Circuit breaker panelboards are
designated PRL4B. Fusible Switch panel-
boards are designated PRL4F.

Tahle 22.4-2. Main Fusible Switches

Switch Fuse | Interrupting Rating
Rating Class | (kA Symmetrical}
Amperes 240V [ 600 V [ 250 vde
Switches Rated 240 Vac, 250 Vdc
200 R, T 200 — 10
400 R, T 200 — 10
600 R, T 200 . s
800 L 200 — 2=
1200 L 200 e X
Switches Rated 600 Vac
200 R,J, T | 200 200 -
400 R,J, T [ 200 200 —
600 R,J, T (200 200 —
800 L 200 200 —
1200 L 200 200 —

CAMBIM001E

Page | 442

For more information visit www.EatonElectrical.com



The Building Stimulus

Paul Kuehnel

22.4-2

Panelboards

Pow-R-Line 4

Technical Data — Pow-R-Line 4

Mike Lucas

Millenium Science Complex
University Park, PA

Sara Pace

Jon Bran

an

E-T-N | Cutler-Hammer

June 2006
Sheet 0830

Table 22.4-3. Branch Circuit Breakers

Breaker Ampere Number Interrupting Rating (kA Symmetrical)

Type Rating of Poles 120V [120/240v [240V 480V [ 600 v 125Vde | 250 Vde
BAB 15-70 1 10 - — — — —
BAB 15 -100 2 — 10 — - — —
BAB 15-100 23 10

QBGF, QBGFEP 15-50© 1,2 10 10

QBHW 15-70 1 22 — — — — — —_
QBHW 15-100 2 — 22 — — — — —_
QBHW 15 -100 2:3 — — 22 — — — —
QBHGF, QBHGFEP 15-30 1.2 22 22 — —_ — —_ —_
GHB @® 15 -100 1 — — 65 14 — 14 —
GHB® 15-100 2;3 — — 65 14 — — 14
GHQ @@ 15-20 1 — 65 14 —

HGHB C® 15 -30 1 65 2%

GHBGFEP 15-60 1 — — 65 — — — —
EHD 15-100 i — — 14 14 — 10 —
EHD 15 -100 23 — — 18 14 — — 10
FDB 15 - 150 2;3 18 14 14 10
FD@ 15-100 1 — — 65 35 — 10 —
FD 15-225 2,3 - — 65 35 18 = 10
HFD@ 15-100 1 — — 65 65 — 10 —
HFD 15-225 2,3 — — 100 65 25 — 22
FDC 15-225 2,38 — — 200 100 35 — 22
FB-P 15-100 2,3 — — 200 200 200 — @
EDB 100-225 2,3 — — 22 — — 10 —
EDS 100-225 2:8 — — 42 — — 10 —
ED 100-225 2,3 — — 65 — — 10 —
EDH 100225 2,3 = s 100 = = 10 =
EDC 100225 2,3 - — 200 — — 10 —
JD 70 - 250 2,3 — — 65 35 18 — 10
HJD 70 - 250 2,3 — — 100 65 25 — 22
JDC 70 — 250 2,3 — — 200 100 35 — 22
LCL 125 - 250 2,3 = = 200 200 = — =
DK 250 -400 2,3 - - 65 - — — 10
KD 100 -400 2,3 — — 65 35 25 — 10
CKD® 100 -400 3 — — 100 65 35 — 22
HKD 100-400 2,3 — — 100 65 35 — 22
CHKD ® 100400 3 - — 100 65 35 — 22
KDC 100-400 2,3 — —_ 200 100 65 — 22
LCL 200 -400 2,3 — —_ 200 200 — — -
LA-P 125-400 2,3 — — 200 200 200 — @
LGE 250 - 600 3 65 35 18 22
LGH 250 - 600 3 — - 100 65 35 - 22
LD 300 - 600 2,3 - 65 35 25 22
CLD® 300 - 600 3 - - 65 35 25 — 22
HLD 300 - 600 2,3 — — 100 65 35 — 25
CHLD ® 300 - 600 3 — - 100 65 35 — 25
LDC 300600 2,3 — — 200 100 50 — 25
CLDC® 300 - 600 3 — — 200 100 50 — 25
MDL 300 - 800 2,3 — - 65 50 25 22
CMDL® 300 - 800 3 — — 65 50 25 — 22
HMDL 300 - 800 2,3 — — 100 65 35 — 25
CHMDL 300 -800 3 — — 100 65 35 — 25
ND 400 - 800 2.3 65 35 25

CND® 400 - 800 3 65 35 25

HND 400 - 800 23 — — 100 65 35 — —
CHND® 400 - 800 3 100 65 35

NDC 400 - 800 2,3 — — 200 100 65 — —
CNDC® 400 - 800 3 — — 200 100 65 — —
NB-P 400 - 800 2.3 200 200 200

ND 600 - 1200 2,3 — — 65 35 25 — —
CND® 600 - 1200 3 — — 65 35 25 — —
HND 600 - 1200 2:3 — — 100 65 35 — —
CHND® 600 - 1200 3 — — 100 65 a5 — —
NDC 600 - 1200 2,3 200 100 65

CNDC® 600 - 1200 3 200 100 65

@© 50 amperes is 2-pole only.
@ 1-pole breaker rated 277 Vac.
@ At 480V, use on 480Y/277 Vac system only.

@ 100,000 AIC based on NEMA t

procedure.

® 100% rated breaker. Requires copper bus. K- and N-Frame breakers require density rated copper bus. Not available in Type 12, 4 and 4X enclosures.

For more information visit: www.EatonElectrical.com
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Table 22.4-4. Branch Fusible Switches (Fuses are not included)

Switch Rating Mounting Fuse Interrupting Rating (kA Symmetrical)
Amperes Class 240V [s00 vV [250 vde
Switches Rated 240 Vac, 250 Vide
30,30 Twin R 200 — 10
6080 Twin R 200 — 10
100/100 Twin R 200 — 10
2004200 Twvin R, T 200 — 10
100 Single R 200 — 10
200 Single R, T 200 — 10
400 Single R, T 200 — 10
600 Single R, T 200 — —
800 Single L 200 — —
1200 Single i 200 — —
Switches Rated 600 Yac
3030 Twin R,J 200 200 -
6080 Twin R,J 200 200
100/100 Twvin R,J 200 200 —
200200 Twin J,.T 200 200 —
100 Single R,J 200 200 —
200 Single B.dTF 200 200 —
400 Single R,J, T 200 200 —
600 Single Ryl 200 200 —
800 Single L 200 200
1200 Single L 200 200

Note: Twin branch switches of different ampere ratings are available, i.e., 30/60, 30/100, 60/100.

Circuit Breaker Trip Units

Circuit breakers will have thermal-
magnetic trip units with the following
exceptions:

m 100% rated breakers and all N frame
breakers have Digitrip RMS 310
solid state trip units as standard.

m K, L and M frame 3-pole circuit
breakers are optionally available
with the Digitrip RMS 310 solid state
trip unit.

m The trip function options for the

Digitrip RMS 310include LS and LSI.

Main circuit breakers can also

include the LSG and LSIG integral

ground fault trip functions.

Digitrip OPTIM trip units are not

available in panelboard construc-

tion.

Series Rated Combinations

Refer to the series rating tables begin-
ning on Page 22.0-11 for the approved
series rated combinations available for
the branch circuit breakers listed in
Table 22.4-3.

Modifications

Enclosures
Types 12, 3R, 44X.

Ground Bar

Standard bolted in box with {3} #6 —
300 kemil terminals. Aluminum is stan-
dard. Copper is available as an option.

Trims
Door-in-door trim is available as an
option for Type 1 enclosures.

1Q Energy Sentinel™

A UL listed compact, microprocessor-
based, breaker mounted device
designed to monitor power and
energy readings (kW, kWh and kW
demand). Device mounts directly to
the load side of an F-, J- or K-Frame
feeder breaker without requiring
additional panel height.

1Q Energy Sentinel

Eaton’s Cutler-Hammer |Q Energy Sen-
tinel is shipped with the panel interior

and includes instructions for customer
installation.

All thatis necessary to complete an 1Q
Energy Sentinel installation is to feed
the load conductors through it; connect
a neutral wire; and run the shielded
twisted pair wire for communications.
The IQ Energy Sentinel has a nonvola-
tile memory, is powered by the circuit
breaker, and can be applied on 3-phase,
4-wire or single-phase, 3-wire systems.

Power and energy information from |1Q
Energy Sentinels can be communicated
to a personal computer, a panel-mounted
Breaker Interface Module {BIM II),
building management or distributed
control systems.

e

1Q Energy Sentinef

Note: The application of the |Q Energy
Sentinel in panelboards is limited to PRL4B
feeders, Minimum box width of 36 inches
{914.4 mm). Single mounting only for all
J-and K-Frame breakers equipped with

IQ Energy Sentinels.

For enhanced metering data, the
1Q Power Sentinel is available.
See Section 3.

Transient Voltage Surge Suppression

Integrated onto panelboard chassis.
For complete product description and
available ratings, refer to Section 36.

CADBT04001E
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92.4.4 Panelboards

Pow-R-Line 4

Panel Layout and Dimensions — Pow-R-Line 4B

Main Lug (MLO), Main Breaker, Neutral, Through-Feed (TFL) and Sub-Feed Lug (SFL) “X” Space Requirements

(For compression lugs, or other configurations not shown, refer to Eaton.)

® = Blank means no bus under cover to meet NEC cable bending space.

Standard Main Lug, Through-Feed and Main Breaker with Neutral {when required)
Sub-Feed Lugs © {500 kemil Maximum) {500 kemil Maximum)
MLO, SFL MLO, TFL
Y 1 i [ 1 at X
Y i NA v Main v
N-4 N-- N Breaker] N-- 800 A Vertically Mtd.
10X 10X 7X jrreaker | g = 3
l T Y v 250 A, 400 A, 19X Y MDL M4:III _Bli,ukm
s l v | | 600 AR B00A g v Y only, in 24-inch
| Main (609.6 mm) wide
250 A D, 400 AD, Sranch Branch | Breaker | 3ranch Jranch box. Available with
600 A D & 800 A Devices ! Devices Branch Devices Devices 38X and 50X Panel
T D“d' i Height only.
7X | oo evices
‘ L L |
\ v 4
v \W_I \—V_" \'V_I
3Ph AW, 3Ph 3W 3Ph AW 3Ph 3W 3Ph AW
3Ph 3W
MLO MLO, TFL 4
) [
f v Y - 2X [ Blank
Ao -N-7 12x | -N-- 7x |- N-- ¥ Main
1200 A 1200 A Braaker|
I o | T » .
36-inch 36-inch Main
(914.4 mm) Branch Branch (914.4 mm) Breaker Branch
Minimum Devices 'S Devices Minimum Branch Devices
Width S 7% Width ¢ |Devices .
2X Blank*® 2X | Blank® 2X | Blank®
Ey KR KR [
R ; f
b
3Ph 4W, 3Ph 3W 3Ph 4W 3Ph 3W
Figure 22.4-1. "X" Space Requirements — Dimensions in Inches {mm)
@ Sub-Feed Lugs are available 250 — 600 amperes. For 600 ampere use 1200 ampere “X” space.
Optional Main Lugs, Through-Feed and
Sub-Feed Lugs @ {750 kemil Maximum)
MLO, SFL MLO, TFL
prbatog bl - —
Ty NPT ) A
20X W R 20X b 13X 13X
N4 Y
r | . e Y e | Y
250A @, 400 A @, anc X
60‘0 A@ & 800 A Branch [’,mn‘uh. 3ranch Branch
= Devices 4 Devices Devices : Devices
2} — ax Thosgyh = t = ox ‘ Tt ,}‘
3X | Blank > FeaLugss 3X | Blank . |_Feed Lugs |
: f f
\ / \ V 4
V V
3Ph AW 3Ph 3W
MLO MLO, TFL
¥ ol Y
| e \
20x | N 20X | —N 15X 15X
| \% ‘ v Y Y
S . (- . A I, | L
1200 A o 1200 A
Branch ")‘",‘_"!‘» Branch 3ranch
36-inch Devices if Devices 36-inch Devices Devices
| : )
(914.4 mm) o A (914.4 mm) k. I B A b
Minimum 5X Blank® 1x -?.Z”E’L Minimum 5X | Blank*® 11X | st 5
Width A ¥ i Width g g < T 7
Vv v
3Ph AW 3Ph 3W
Figure 22.4-2. "X" Space Requirements — Dimensions in Inches (mm)
@ Sub-Feed Lugs are available 250 — 600 amperes. For 600 ampere use 1200 ampere “X"” space.
For more information visit: www.EatonElectrical.com CA08104001E
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Panel Layout and Dimensions — Pow-R-Line 4B

Breaker (PRL4B) Type Distribution
Panelboards 600 Vac, 250 Vdc

Panel Layout and Dimensions

To determine the dimensions of a given
panelboard enclosure, make a layout
sketch by fitting together the main
branch and lug modules according

to the appropriate tables in the layout
guide. Assign “X" units to each
module as shown and obtain a total
“X" number.

The height of the enclosure is related
to the total “X"” units in the layout as
shown in Figure 22.4-3. Three standard
box heights are available to accommo-
date any and all layout arrangements.
“X" unit totals that do not exactly
match those in Table 22.4-5 must be
rounded offto the next higher standard
(26X, 38X, 50X).

When a calculated “X" total for a panel
exceeds 50X, the panel must be split
into two or more separate sections
with “X" space for through-feed lugs
figured in for all but one section. If a
neutral is required, a separate neutral
bar and appropriate “X" space must
be included in each section.

Layout Example

1 - PRL4B panelboard, 480Y/277 V,
3-Phase, 4-Wire, 65 kA,
800 amperes, main lug,
consisting of:

12 - 20 A/1-Pole HFD
2 - 250 A/3-Pole HJD
1 - 400 A/3-Pole HKD

20 AP 20 A/1P 1X
20 A/TP 20 A/1P X
20 A/P 20 A/P X
20 A/1P 20 A/1P 1X
20 A/1P 20 A/TP 1X
20 A/1P 20 AP 1X
250 A/3P 3X
[250 A3P | 3x
400 A/3P 4xX
[ Main Lugs 800 A ‘ | 10X
A
Neutral A
TOTAL © 26X

Note: For TVSS Unit add 10X.

From layout guide, total “X"
height of panel = 26X, (which is a
design standard and no rounding
off is necessary).

From Table 22.4-5, enclosure
height for 26X panel = 57 inches
(1447.8 mm).

Width = 24 inches (609.6 mm) —
directly from layout guide.

Total enclosure depth = 11.30
inches (287.0 mm) — standard
for all PRL4 panelboards.

CA08104001E
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Panel Layout and Dimensions — Pow-R-Line 4B
Table 22.4-5. Standard Panel and Box —
Dimensions in Inches {(mm)
Panel | Box Box Box @ Filler [~ Breaker To Fusible Transition, All Widths
Height | Height Width Depth Sub Panel 18
op > A IENO 2 5 2APoles BAB &
26X 57(1447.8) | 24 (609.6)@| 10.4(264.2) 100 Amp QBHW @
38X 73.5(1866.9) | 24 (609.€ 10.4(264.2) 1] 42 Max. GHB, HGHB, GHQ ®&®
50X 90(2286.0) | 24 (609.6)@| 10.4(264.2) P e R e OO [*"{Poles
38X 73.5(1866.9) | 36 (914.4) 10.4(264.2) P 1P x|
50X 90(2286.0) | 36(914.4) 10.4(264.2) |
2P » X
38X | 735(1866.9) [ 44 (1117.6) | 10.4(264.2) 2 225 Amp EHD-
50X | 90(2286.0) |44(1117.6) | 10.4(264.2) N Max. @ | Foe
@ Box depth is 10.40 inches (264.2 mm), cover 3P 3p 3
adds .90 inches (22.9 mm) for overall enclo- ||
sure depth of 11.30 inches (287.0 mm). 2P P 2
@ 800 amperes maximum bus size in _ 225 A
24 inches (609.6 mm) wide box. f/f;.,x, @ EDB, EDS, ED, EDH, EDC
Note: Flush trims available on PRLAB panels ar: -, ax
with Door-in-Door enclosure only. | |
. A aw 3x 250 Amp p, HuD, JDC
Top and Bottom Gutters (minimum) | e
10.62 inches (269.9 mm) A iw o 400 Amp DK, KD, HKD, KDC,
Max.  CKD, CHKD
Side Guﬂers (m|n|mum). A - o ax 600 Amp LGE, LGH
m 24-inch (609.6 mm) Wide Box: 5 Max.
5inches (127.0 mm) e S
m 36-inch (914.4 mm) Wide Box: 2 or 3P b ’ Kf_?x/\mp LD, HLD, CLD, CHLD, LDC
6 inches (152.4 mm) - || o
m 44-inch (1117.6 mm) Wide Box: e
8inches (203.2 mm) - o
2or 3P 2or 3P £ ax 100AMP o) rpp
3 || Max. ;4
2 or 3P Zor 3P E ) DOAMD. i, aD; JDC
A o 400 Amp LCL, LA-P
2 or 3l e =il
800 Amp MDL, HMDL,
| ¢ Max. @ CMDL, CHMDL
A &
201 3P 2] fex 1200 Amp ¥
2 or 3 2 N P ND, HND, NDC
sl L
20r 3P I l 2 or 3P = - 400 Amp DK, KD, HKD,
5 | Max. KDC
A = )
2 or 3P
200 AMP ¢ND, CHND, CNDC
ax.
A Breaker may be used as main.

Figure 22.4-3. Layout for Branch and Horizontally Mounted Main Devices
@ BAB and QBHW breakers with shunt trips require one additional pole space, i.e., 1-pole
is 2-pole size, 2-pole is 3-pole size, and 3-pole is 4-pole size.
If panel contains only BAB or QBHW branch breakers, use a PRL1a panelboard.
HB, HGHB or GHQ breakers cannot be mixed on same subchassis as BAB, QBHW.
® If panel contains only GHB, HGHB or GHQ branch breakers, use a PRL2a panelboard.
@ When only one single-pole breaker of the group is required on either side of chassis,
the single-pole breaker space required changes from 1X to 2X.
® Minimum 36-inch (914.4 mm) wide box is required if optional #6 — 300 kemil lug is required.
@ MDL main breaker in 24-inch (609.6 mm) wide box, refer to Page 22.4-1.
®© Optional 750 kemil terminal requires 44-inch (1117.6 mm) wide box.
Note: See Page 22.4-4 for MLO or Neutral and Vertically Mounted Mains space requirements.

For more information visit: www.EatonElectrical.com CA08104001E
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Panel Layout and Dimensions — Pow-R-Line 4F

(For other configurations refer to Eaton.)

Main Lug (MLO), Main Switch, Neutral Through-Feed Lug (TFL) and Sub-Feed Lug (SFL) “X" Space Requirements m

® = Blank means no bus under cover to meet NEC cable bending space.

Standard Main Lugs, Through-Feed Lugs Main Switch with Neutral {when required)
and Sub-Feed Lugs {500 kemil Maximum) {500 kemil Maximum)
MLO, SFL MLO, TFL
Main
11( Y Ix N 3; — Switch T< 21; 400 A and 600 A
_Y 200 A, 400 A, ~ | Vertically Mounted
Y L Y 600 A _l_ _L ~-r- | Main Switch.
Main 38-(914.4 mm)
250 AD, 400 AD, Branch Branch Switch < Branch Bm[.mh or 44-inch{1117.6 mm)
600 A© & 800 A Devices Devices Devices Dovices i
e 3 Bianichi 2 % Wide Box.
7% | Tnrouah- Devices 7X L_N'
Feed Lugs LA
T
\ v / ——
3Ph 4W, 3Ph 3W 3Ph 4W 3Ph 3W 3Ph 4W
3Ph 3W
MLO MLO, TFL
T ¥
19% —N-Y 12X —N—Y 800 A 25X
Y Y 1200 A 26X
1200 A 800 A, & 800 A and 1200 A
Branch Branch 1200 A Branch | Vertically Mounted
Devices n Devices Devices| Main Switch.@
n T 4 36-(914.4 mm) or 44-inch
X [Bame 7X 7X A_N_ (1117.6 mm) Wide Box.
® t ES
\ /
\ 4 \W_I
3Ph 4W, 3Ph 3W 3Ph 4w
Figure 22.4-4. "X" Space Requirements — Dimensions in Inches {mm)
@ Sub-feed lugs are available 250 — 600 amperes, for 600 ampere use 1200 ampere “X” space.
@ 800 and 1200 ampere mains available only in vertical mounting.
Optional Main Lugs, Through-Feed and Sub-Feed Lugs
{750 kemil Maximum)
MLO, SFL MLO, TFL
250 A @, 400 A @, E Y T Y T T
600 A @& 800 A 20X Y Z_Oli( N 1ji( 1j>_(
Branch 250 A, 400 A Branch
Branch + ! 2 Branch :
Devices n Devices 600 A & 300 A Devices Devices
3 X 3
3X [Blank' 9X | fhroyoh 3X | Blank 9xX ;‘Qﬁﬂﬁ;
T \ Ll / + \ t /
v v
3Ph 4w 3Ph 3W
T MLO ¥ MLO, TFL T
1200 A 1200 A
Branch graT‘Ch Branch Brapch
36-inch N Devices s e‘:CES Devices 4 De\:ces
Qukammi 55 [Blank "X | fgt 5X [Blank 11X | i
Width < i i 2 T S EN P
v v
3Ph 4W 3Ph 3W

Figure 22.4-5. "X" Space Requirements — Dimensions in Inches (mm)
@ Sub-feed lugs are available 250 — 600 amperes, for 600 ampere use 1200 ampere “X” space.

CA08104001E For more information visit: www.EatonElectrical.com
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Panel Layout and Dimensions — Pow-R-Line 4F

Fusible (PRL4F) Type Distribution
Panelboards 600 Vac, 250 Vdc

Panel Layout and Dimensions

To determine the dimensions of a
given panelboard enclosure, make

a layout sketch by fitting together
the main branch and lug modules
according to the appropriate tables
in the layout guide. Assign “X" units
to each module as shown and obtain
a total “X” number.

Layout Example

1 — PRLA4F, 3-Phase, 4-Wire, 208Y/120V
complete with 400 A main switch
and the following branches:

1 - 200 A/3-Pole
2 - 100 A/3-Pole
2 - 30 A/3-Pole

Panel to have short-circuit rating of
100,000 amperes symmetrical.

400 A Neutral 7X 1. From layout guide,
The height of the enclosure is related “X" height of panel = 43X.
to the tptal_"X" units in the layout as 2. Rounded off to next higher
shown in Figure 22.4-6. Three standard standard = 50X,
box heights are available to accommo-
date any and all layout arrangements. 3. From Table 22.4-6, enclosure
“X" unit totals that do not exactly 30 A/3P 30 A/3P X height for 50X panel = 90 inches
match those in Table 22.4-6 must (2286.0 mm).
:,;;‘é:?ge(gs‘;ﬁ ég)t(r)‘e next higher 4. Width = 36 inches (914.4 mm)
% ' 100 A/3P 100 A/3P X since no switch in the assembly
When a calculated “X" total for a panel relccgjmres la 44-inefl (11176 mm}
exceeds 50X, the panel must be split wide enclosure:
in_to two or more separate sections 200 AP oX 5. Total enclosure depth = 11.30
with “X" space for through-feed lugs inches (287.0 mm) — standard
figured in for all but one section. If a for all PRL4 panelboards.
neutral is required, a separate neutral 3 o
bar and appropriate “X" space must Cabinet Specifications
be included in each section. Boxes: Code-gauge commercial
400 A 3-Pole 22X galvanized sheet steel {(no knockouts).
Main Switch
(Vertically Mounted)
Total = 43X

Note: In the above example, if a horizontally
mounted 400 A main switch was used, the
enclosure size would be:

7350 inches H x 44.00 inches W x 11.30
inches D (1866.9 mm H x 1117.6 mm

W x 287.0 mm D).

For more information visit: www.EatonElectrical.com CA08104001E

449|Page

KL



KL

The Building Stimulus Millenium Science Complex

University Park, PA

Paul Kuehnel Mike Lucas Sara Pace Jon Brang

E:T-N | Cutler-Hammer Panelboards
June 2006 Pow-R-Line 4

Sheet 0837

Panel Layout and Dimensions — Pow-R-Line 4F

Table 22.4-6. Standard Panel and Box —
Dimensions in Inches (mm) E oo otk 7
Panel Box Box Box @ Transition, All Widths
Height Height Width Depth
ax
38X 735 36 1040 0 0A
{1866.9) (914.4) (264.2) |
50X 90 36 10.40 60A 60 A ax
(2286.0) (914.4) (264.2) X
38X 735 44 10.40 o P = |
3
(1866.9)  [(1117.6) | (264.2) a0 | sonnon.. z ax
50X 90 44 10.40 z
(228600 |(1117.6) | (264.2) £ |
@ Box depth is 10.40 inches (264.2 mm), cover 100 A ; 5X
adds .90 inches (22.9 mm) for overall @
enclosure depth of 11.30 inches (287.0 mm). 5 rem
c
Note: Flush trims are available on PRLAF x S
panels with door-in-door enclosure only. 200 A 5 6X
Main or Branch
Top and Bottom Gutters {minimum)
m 10.625 inches {269.9 mm}
Side Gutters (minimum) NS e
B 36-inch (914.4) wide box:
0 200 A maximum —
8 inches (203.2 mm) 100 A 100 A &
0 400 - 1200 A maximum — P o1
6 inches {152.4 mm) 400 A Branch % | (11X with Shunt Trip)
® 44-inch {1117.6 mm) wide box:
0 200 A maximum — b 600 A Branch .11x
10 inches (254.0 mm) rane
0 400 - 1200 A maximum —
8 inches (203.2 mm) 200 A 200A 6X
3 _—
s = A
L g 9 [ (11 with Shunt Trip)
A E A
_BODA 5 1%
Main or Branch =
Brandh g 11| (16X with Shunt Trip)
3 —
daoox 15x| (16X with Shunt Trip)

A Fusible switch may be used as horizontal main.

@ 400 and 600 ampere horizontally mounted feeder switches in 36- (914.4 mm) or
44-inch {1117.6 mm) wide box. 400 and 600 ampere horizontally mounted main
switches only in 44-inch (1117.6 mm) wide box.

For vertically mounted main switch see Page 22.4-4 for sizing.
Figure 22.4-6. Branch and Horizontally Mounted Main Fusible Switch Layout —
Dimensions in Inches (mm)
Note: See Page 22.4-7 for MLO or Neutral and Vertically Mounted Main Space Requirements.
CA08104001E For more information visit: www.EatonElectrical.com
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Lighting Control System Pow-R-Command

Pow-R-Command 750

General Description

Pow-R-Command 750

Pow-R-Command 750 Panel

General Description

Eaton’s Cutler-Hammer Pow-R-Com-
mand 750 is a microprocessor-based
programmable lighting control system.
The Pow-R-Command 750 can be used
as a stand-alone panel, or the user has
the option to connect up to three
expansion panels to the 750 creating
its own stand-alone subnetwork.

Components

| | Inte!lient power switching
equipment.

m LCD programming display
and keypad.

H Integration components.

Intelligent Power
Switching Equipment

Pow-R-Command 750 Panelboards

Pow-R-Command 750 Panelboards are
offered from 100 through 225 amperes
in main lug and main breaker configu-
rations. Available voltages are 120/240,
208Y/120 and 480Y/277, single-phase
and 3-phase. The panelboard utilizes
both branch mounted standard breakers
through 100 amperes, and controllable
thermal-magnetic breakers which are
controlled by the Pow-R-Command
750 System Controller. The Pow-R-
Command 750 controllers provide the
ability to directly operate up to eight
breaker control buses. Such a capability
allows a single controller to directly
operate up to 168 GHQRSP and BABRSP
controllable circuit breakers, with indi-
vidual control and status feedback of
each controllable breaker.

The System Controller also includes
load override, holiday scheduling,
one-shot or event schedules, offwarning
to tenants by blinking lights, memory
loss protection, power failure/brownout
protection, hardware diagnostics, a
real-time clock and 16 dry contact
switch inputs.

The Pow-R-Command 750 Panelboard
is listed UL 67 for panelboards and
UL 916 for energy management
equipment.

CA0BTO4001E
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Pow-R-Command 750

Pow-R-Command 750 Panel

Pow-R-Command Expansion Panel

System Description

The Pow-R-Command 750 system is
the premier stand-alone solution to
automated lighting control. It provides
automated switching of up to 168
branch circuit breakers.

Stand-Alone Subnetwork

Connect up to three expansion panels
to the Pow-R-Command 750 giving
you the ability to individually control
168 total smart breakers with a single
Pow-R-Command 750 panel.

LCD Display and Keypad

The Pow-R-Command 750 LCD display
and keypad provides local programming,
override, and diagnostic functions.

Memory Loss Protection

Time schedules, time-of-day clock, day/

date, and system configuration param-
eters are protected from memory loss

if there is a power failure. The memory
loss protection is rated for 10 years.

Power Failure/Brownout Recovery

When system input power drops below
normal, the system will notlose its
programmed information. Upon return
of normal power, breaker positions
scheduled during the power failure
period are immediately updated. No
operator interaction is required.

Astronomical Real-Time Clock

Time-of-day, day/date, automatic leap
year and daylight savings ime adjust-
ments are provided as standard.

Time Scheduling

The Pow-R-Command 750 supports
50 time schedules as control functions.
Any of the 50 local ime schedules in
a Pow-R-Command 750 controller can
be set to control smart breakers in its
own panel or the expansion panels
connected toit.

Holiday Scheduling

The Pow-R-Command 750 supports
30local holiday definitions. Like normal
time schedules, these definitions can
be set to control breakers in its own
panel or the expansion panels connected
to It

Input to Output Switch Matrix

The Pow-R-Command 750 offers 16
input switches and other lighting con-
trols. With the Input to Output Switch
Matrix feature, an input control termi-
nated on the 750 controller can have
discrete control of any breaker(s) in its
own panel as well as any expansion
panel connected to it.

Message/Alarms

The system will maintain an alarm log.
The log will record where the alarm
occurred, alarm reason, date and time
of the alarm. The log is maintained in
non-volatile memory. The alarm log
can store up to 300 alarms.

Daylighitng O ptimization

Daylighting optimization is available
using a combination of inputs on the
Pow-R-Command 750 controller or

a Switch Override Controller and
dimming cable.

System Configurations

System Architecture

Designed primarily for stand-alone
applications, the Pow-R-Command 750
is perfect for smaller lighting control
solutions for your building. Each Pow-
R-Command 750 Integrated Panelboard
can support up to three additional
expansion panels (EP).

How to Apply These Products —
PRC750 Integrated Controller

SubnetCommunication

PRC750 PRCEP

One PRC750 can control up to three
additional 42-circuit Pow-R-Command
expansion panels {(PRCEP) for a total of
160 remote controllable breakers,

Figure 23.3-1. System Architecture
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Technical Data

Panelboard Ratings
m Voltage:
0O 240 Vac
0 480Y/277 Vac
m Main lugs:
0 100 through 225 amperes
m Main breakers:
0 100 through 225 amperes
m Branches:
0 15 through 100 amperes
0 Controllable from 15 through
30 amperes
Interrupting Capacity (Symmetrical)
m 240 Vac: 65 kA maximum fully rated.

m 240 Vac: 100 kA maximum
series rated.

m 480Y/277 Vac.

Service

B 3-phase, 4-wire 208Y/120V,
480Y/277 Vac and 240/120 V Delta.

m Single-phase, 3-wire, 120/240 V.

Mains

For available mains, refer to
Table 23.3-1.

Branch Circuits

For available branch circuit devices,
refer to Table 23.3-2.

Main Lugs Only

The short circuit rating of the MLO
assembled panelboard will be fully
rated based upon the lowest rated
branch device or may be series rated
with an approved upstream device.

m Main lugs only ampere ratings:
100 and 225.

Main Circuit Breakers

The short circuit rating shown is that
of the main breaker only. The short
circuit rating of the assembled panel-
board is the rating of the lowest fully
rated main or branch device or the
rating of an approved series rating
combination.

Branch Circuit Breakers

Table 23.3-1. Main Circuit Breakers

Breaker |Frame Interrupting Rating
Type Ampere | (kA Symmetrical}
Rating  [549 v 480Y/277V
EHD 100 18 14
FDB 150 18 14
FD 275 65 35
HFD 225 100 65
FDC 225 200 100
ED 225 65 —
EDH 225 100 —
EDC 225 200 —
JD 250 65 35
HJD 250 100 65
Jbc 250 200 100

The type GHQRSP and BABRSP are the controllable circuit breakers. Controllable
breakers are available in 1- and 2-pole styles, from 15 through 30 amperes.
Non-controlled circuit breakers can be located within the panelboard chassis.

Table 23.3-2. Branch Circuit Breakers

Breaker Ampere | Number ‘ Interrupting Rating (kA Symmetrical)

Type Rating | ofPoles 120y [120/240v[240v  [277V  [4s0v |
BAB 15-70 1 10 — — = —

BAB 15-100 |2 — 10 — — —

BAB 15-100 |23 — — 10 — —

BAB-D @ 15-60 12 10 10 — — —
BAB-C@ 15-30 1,2 10 10 — — —
BABRSP @ 15-30 1,2 10 10 — — —
GHQRSP @ 15-20 1,2 — — 65 14 14
QOBGF®, QBGFEP® | 15-50® | 1,2 10 10 — — —

@ HID (High Intensity Discharge) rated breaker.

@ Switching neutral breaker. 1-pole device requires 2-pole space; 2-pole device requires 3-pole space.

@ Controllable breaker.
@ GFClfor 5 mA personnel protection.
® GFP for 30 mA equipment protection.

® 50 ampere devices are available as 2-pole only.

Series Ratings

Eaton has tested the GHQRSP and BABRSP controllable circuit breakers for
Series Rated Combinations up to 200 kAIC with breakers or fuses. For a complete
listing of available series ratings, see Section 22 (Panelboards) Series Ratings

Tables 22.0-6 through 22.0-16.
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Tell story of building architecture influence on lighting.

Orientation of spaces in building and site.

Think interior design with material colors.

Perhaps take a look at a lab space for lighting design.

Provide more Data (i.e. — proof that daylight will deviate cost and some energy).
Use tools (AGi32 & Radiance) to provide story of daylight harvesting.

Investigate study of louvers and daylighting into space more before bashing louvers.

Be sure to investigate solutions that are feasible for all facades.

If fagade design is to change, include exterior view of building to display new design from what a
pedestrian would see.

If uplighting were used, the corridor may not need lighting.

Reinforce design for these spaces.

High cabinets could be used for highlighting corridor wall.

Balancing of space environment between exterior wall/glazing and corridor wall.
Energy Savings: Control task lighting when no one is in the space.

Night-Time control is important.

Exterior view during evenings is important.

Provide source of research.

Linear fixture is not viable solution for Video Conferencing.

Don’t wash a wall behind the user in the V.C. Situation.

Make sure lighting and colors don’t compete with necessary lighting for vertical illumination.
Determine video camera location to design lighting appropriately.

Look into materials and colors.

Video conferencing equipment not present; assume use of a mobile station.

Unique features? Intent? Night-Time memorability?
“Oculus” (i.e. — Void) is interesting in the space.
They do not believe that the meandering path was designed to discourage use.
o It's like being drawn to the “Naughty Garden.”
By highlighting the Oculus, there is an opportunity to use ambient for light the plaza; creating a
moon-like glow.
Uplighting the cantilever would be wise.
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