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R VALUE ANALYSIS

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

WALL SECTION AND PROJECT
(°F) TEMPERATURE GRADIENTS (°F) Name MSCexisting
160 7 = ST /]/‘160 Number 111
BN O 1 ity Pittsburgh AP, PA
140 L = P 70| Date 1/21/2011
120 e N @ = — 130 | Analysis by: MPG
- L P Wall Type I:] Option E
100 = — 100
B = | CLIMATIC CONDITIONS
80 - e = - | 80
IR =] . Winter Summer
- = = b Int. | Ext. | Int. | Ext.
: 1 B ] Temp(°F) | 70 | 4 | 75 | 90
40 = / 1140 | RH (%) 25 80 50 | 66
: — 1 ® DPT (°F 3 7
. . 33 (°F) 3 -1 56 7
20 120
- —] i PENNSYLVANIA
0 H = 10
= il STATE UNIVERSITY
] = ¥ Pl 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
[ v W soer | i
Generic Material Manufacturer | Model No. T},ﬂCk RVal W."gemp . S.'Il}:mp.
(in.) (R) (°F) (°F)
1 | air film (ext), 3/4 in. No Recor... Generic... 0.75 0.17 4.8 89.5
2 | brick, facing, 1/2 in. No Recor... Generic... 0.50 0.12 5.0 89.5
3 | concrete wall, 6 in. No Recor... Generic... 6.02 0.87 6.5 89.1
4 | rigid ins..(expand.), 4 in. No Recor... Generic... 4.00 15.81 34.7 829
5 | cavity, 5-1/2 in. No Recor... Generic... 5.00 0.98 36.5 82.5
6 | gypsum bd., 53/8 in., (#1) No Recor... Generic... 0.63 0.46 37.3 823
7 | batt ins., 3-1/2 in. No Recor... Generic... 5.50 16.76 67.2 75.6
8 | gypsum bd., 5/8 in.. (#2) No Recor... Generic... 0.63 0.46 68.0 75.4
9 | gypsum bd.. 5/8 in.. (#2) No Recor... Generic... 0.63 0.46 68.9 753
10 | air film (int). 3/4 in. No Recor... Generic... 0.75 0.64 70.0 75.0
Total or (Layer 0) 22.90 36.73 (4.5) (89.6)
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R VALUE ANALYSIS

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

WALL SECTION AND PROJECT
(°F) TEMPERATURE GRADIENTS (°F) Name MSC
160 7 == r160 | Number 111
= m |1 | City Pittsburgh AP, PA
i = 40| Date 1/21/2011
= Analysis by:
120 =] 1120 AR MPG
== 1 |waitpe || option ||
100 g g 1 100
£ Lo i CLIMATIC CONDITIONS
80 — e,
= Winter Summer
60 % Int. | Ext. | Int. | Ext
E Temp (°F) 70 4 75 90
40 = RH (%) 25 | 8 | 50 | 66
= DPTCF) | 33 | -1 | 56 | 77
20
— PENNSYLVANIA
0 —
— STATE UNIVERSITY
20~ E= 104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802
L v e | e
Generic Material Manufacturer | Model No. T!liCk RVal W.’Eemp. S."I:T:mp.
(in.) (R) (°F) ("F)
1 | air film (ext). 3/4 in. No Recor. Cansms 0.75 0.17 47 296
2 | brick, facing, 1/2 in. No Recor Generic 0.50 0.12 48 295
3 concr.ete wall, 4in. No Recor. Bonetic 4.00 0.58 56 9.4
4 | rigid ins.(extru.), 4 in. No Revor Geneio 4.00 20.55 317 235
3 | gsbingoRteuy i No Recor... | Generic 200 | 1027 | 448 | 806
§ | eanty,5:/ain. No Recor... | Generic 300 | 998 | 461 | 803
7 | gypsum bd., 5/8 in.. (¥1) No Recor Garef 0.63 0.46 46.7 80.2
8 | battins., 5-1/2 in. No Recor... | Generic >0 | 1676 | 680 | 754
9 | gypsum bd.. 5/8 in.. (#2) No Recor Caismy 0.63 0.46 6%.6 75.3
10| ;gypsun bd; 8 in, (42) No Recor... | Generic 063 | 046 | 692 | 752
1L | e Dlowcint), /4 No Recor... | Generic 075 | 064 | 700 | 750
2488 | 5145 | (45 | (89.6)
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T 2.4/12/US/2

Active Chilled
Beams

DID631 and DID632 series

TROZ “tecunik

TROX USA, Inc.
4305 Settingdown Circle www.troxusa.com
Cumming, GA 30028 e-mall trax@troxusa.com

Telephone  770.569.1433
Faceimile  770.569.1435
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Quick selection table

Reference Values - Cooling Referance Values - Heating
. 75 °F tewa 57 °F L 70 °F haws  120°F
- 55 °F Ve 1.25 GPM ter 55 °F
Active  Mozzle Primary Air Cooling Cooling Healing lsothermal NG
Length  Type Two-pipe system Fourpipe system  Four-pipe sysiem Throw®
Vpr Mg O Gew? Bpd Q) O Bp? Ot Vi Apl?
ft CFM inH0 Bwh Bwh ftH®0 Bwh Buh fLHD Biwh GPM fHD ft.
20 047 2ESE 2220 2472 2058 1,985 020 o a-4-5
ra 25 056 3,177 2832 2963 2478 2281 020 o 347 -
a0 oAt 4610 2857 337 27X 2080 nos o1 3548 16
& 025 zaaz 1837 2320 1775 2168 pap 04 345 -
M 38 048  asmy 2615 3164 2402 314 gag 02 45 15
4 45 080 4072 amee L, RAH EMT . 3ETD qao 02 4541 ]
45 022 3,220 2240 A038 2085 ) 2285 OUED 05 S-4-5 -
(£ [} D46 4,584 2,088 4147 273 4,840 (W] os 4-548 18
a0 OTE 5309 3467 4838 3187 a8 {80 27 4-5-10 27
B0 022 4446 2704 4227 2485 4372 80 27 454 E
o 10 042 5480 3333 53z 2937 4962 1m0 27 BE-10 23
140 08B G531 3542 6216 D267 5267 180 27 ET12 N
%5 024 3208 2693 3,020 2475 2M2 oo 041 a-4-5 -
ra as L] 4,5 3,582 4,047 3,285 3338 025 o a-4-5 16
46 078 542 4162 4526 3,548 4264 pag 02 367 22
45 036 4276 2006 47 3,007 4786 Q35 03 Jtei 18
M & 080 5356 4,040 5088 3782 5230 o4 357 27
8 75 096 gp2s a5 o 5B20 4255 . 64M 055 06 450 e
a5 i BETE 3RS 532 3EN &3 100 1.7 4-5-7 24
G 1068 055  gpap 4582 8323 4,005 7730 qen A6 560 a9
125 O7BE  7EDE 4,783 756 4433 8408 {50 36 E-7-12 a5
130 027 gE2I 3802 8520 3,680 6466 150 36 45T ]
U 180 047 BESE 4836 8216 4,288 7156 180 36 E7-13 ]
20 076 10101 5082 9736 4727 7430 150 36 TE14 a0
as 026 4,376 3614 4086 3,304 3085 025 02 a-4-65 -
ra 50 053 BB 474 5457 4,388 4,711 f0.a0 o3 35T 1B
[ 080 BEED 5444 E4ATE 5080 5817 035 03 458 22
60 03 gaon 4191 512 3ETS 50M  pap 04 36T 18
M 78 058 @551 4890 8177 4543 €513 o0s0 06 512 b
8 B0 076 788 5438 . 700 5085 78M ge0 08 610 28
110 027 BE22 4426 E4B3 4087 T.EIE 120 30 4-5-7 19
G 140 053 8513 5484 B128 507@ 8978 150 4.4 5610 29
170 O7B  a7i3  &010 BI02 5598 10673 150 44 E-7-13 a5
180 048 70 4667 TAE 43 772 1m0 44 458 18
U 2= 040 1035 5558 8980 5196 8289 180 44 ET-13 27
20 070 12F13 6187 12084 5778 8174 180 44 EE-16 a5
40 02z 4670 A0 4566 1E95 3B oo o2 2-3-5 -
ra &0 ] 6,772 5485 EI87 5,080 5230 030 i | 3-4-7 i8
an 0ar 8,114 @&a72 TEET 545 7.210 040 o5 4-E-10 o6
70 030 g267 4742 EA20 4798 986 045 OE I 18
M 8 07T TR 5667 T2® 5272 7T6 055 08 454 25
1 10 075 g7is gaw . B30 SEM 10215 pgo 18 G- ]
120 D26 7738 5121 . TAEE 4,754 BA1E 100 26 d=5-10 24
G 180 041 9,783 5926 BABE SE1B 10,518 138 4.4 =] a0
1060 058 40450 8530 10,017 &0ET 11,826 450 B3 &7-11 a5
180 016 g3eR 5426 BIES 5045 8067 15) 08 510 0
U 2 041 12412 8581 11,878 6096 10364 150 08 EE17 a2
3 072 4E07F T.2A2 1613 &772 10685 150 08 T8 an
PERFORAMANCE HOTES:

10, indudas G, phes sansile coding provided by primary air 20°F below raom sempemiune &t $a fiow mio indicaled

3 I ool sansibin cooling using 1.25 GPM of chilod warlar supgliod 15°F bolow $he mom fampeeatura.

ship,, i tho wertar head lets at e rolorerced salor supply fos i,

Wrr i ool hoating using reforancad bot walie Sow raln supplied 50°F abow the room lempanshora.

B 15 ol watar flow rata imbad to tha lessar of 1.5 GPM ar St which results in & supply fa roam air ierpamnure difenntial nol moceeding 15°F
Hsnthormal throw valuns prosoriod 1o 150, 100 and 53 FP, indicatod as VM, in seloction progrm.

TR valuas & based an a rooen absagiion of 10 88 (per oote band) ra 1002 wats. (-] indicales NG value loss than 15,
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Actve chilled beams supply condiioned fresh air (primary air) 10 the
spacs from a central air handling unit (AHU). This air is required to
maintain iIndoor air quality while providing additional cooling andior
nheating using &n integral heat exchanger.

Tha pnmary air is dischargad into the beam mixing chambsar from the
primary ar chamber via induction nozzles. This causas room ar 10 be
Induced through an inducton gnlle bafore passing through a

horzontally mounted heat exchanger and mixing with the prmary air.

Tris mixture is than discharged into the space through integral slot
dffusers.

Theare are two typas of heat axchange coil, a two-pipa system for
cooling or heating (using a changeover mode) and a four-pipe system
which enables any room to be cooled or heated iIndependantly.

Principle of operation DID632
2-way throw

Functional description

Caution!

The chilled water system must be designed to prevent the
temperature of the water supplied to the heat exchanger from
falling below the room dew point to ensure that the beam
provides sensible cooling only. Chilled beam systems should
not be designed to condense.

The primary air fed to the beams must be pretreated at the
AHU to maintain the required ventiiation and humidity control
of the space.

Principle of operation DID631
1-way throw

!
\
\

{flwm.i‘ﬁ ﬂlv-m.‘:: :,,

ks
| W

f ) Primary air connection

/\

2 | Primary air chamber

\/\

./

3 | Waler connections
\4 " Casing
\~5_/. Induction grille

@/. Slding hanging brackets
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B Active Chilled Beam Linear

ACBL/ ACEBL-HE

Prodluct Featuras

price

el k]

#Acelva Chillad Baam Linear
ACEL ! BCELHE
Thi Price Active Chiled Baam Linaar com-
bdnes Trash air supply with hgh haating
ared cooling capachiks and Is deslgrad for
paromence, aisa of Iretalaiion ond low
maimiongnca. Tha SACEL Induces room i
through tha heet axchangss, mboes i with
supply &ir and delivars the combinsd ir
streams Inio tha cooupled 2one vie shobs
akong tha kingth of tha baam. The ACEL
lands Hssl 1o meny difarani Insicllston
wﬂmmunﬂm W I ke
sulisbiein both naw and refurbished bulld-
Ings. Chilled beeme can ba ey imiegratad
I suspendad and dnpwall callings.
ACBL-HE I5 an upsgraded high -I'H'I-chnl:E
muodsd which meximizes coolng and
Ing capactty par unt of primany aimow.
Fisartir s
s I.way snd 1 way dischengs .
. usisbls mouniing bredais for assa
ol nstEleton
= Hinged eocass 1e0a 1o 210 W &5y room-
side accass o tha coll end ary oominal
oomponant
Inkil demper aption for a5y bakndng
with optional manual locking da or
n:luﬂ':ﬂ dimp-ur1nr'|'|!.'|'-:-:1glh'dl:rw
Prassure pon for balancing end mani-
torng
Eleck plaram cption hides beam Intar
nel semenis
Etandsind parorebsd faos
- Bar Sriledeca option %" bar spacing)
Cpilonal 12° Agu Elark ﬂrﬁnrrgr
room-skda @ccess 1o webar connetions
ared enckoauns bor conirols.
Opitonal 127 returmie:hawst boo slbows
tha wih of room sHo i b the sbove
reum plinum, or ducied back 1o @n G
hendler
lonal 127 end 247 length activa dil-
I'?:n' section alows for sdditionsl pri-
mary air saparaie fram the main baam
supphk. Aveilobls with WAY damper for
load moduletion of te i wilh room
U panCy conirol
konel \Wings exkand widih by 87 per
ke b Glloww far propsir slr fiow patiorns
whin recsding Is prassnl. Archieaural
Ik for ax muounting
& Opilonel Intamel end exiernalinsulaiion.
Caslreg Cordeucclan
+ Haavy duby aluminum fsca
s Stael plenum
= \Whiie powdarcoai finish
Wazer Call Consdrucdon
= Alminmfins

* Frassure isstad coppar piping

PESTETTIET PRI

Dampar Bpd ens
Nampar wi' wmnnal D o Bl
Lea kg Gusdrani Flem g Pedm Aamimer
B Bilmer Baminn
Horw 127 ar ™

Wartar Conneselon Typa

= Sandard Connaciion Cplions:
- EAT
- W NPT [famala)

« Ciharoonnedion bypas avalable

Mlr Parizern
1ty

a7

/
q[x?

EFTE i TN

¢ Product SBslectlon Checkilst

17 Sebect chilbed bewm sz baesd an piping rptan sd deimdpedormarss Sarcisirice
] Gabeciface u e finnhd ]
Exsmpla: ACEL ! 24/ 72/ .a-r;'-!- (12" AT | 2-Pips B2

FEL T R R ]

H-57

b e e w0y e e e ! e s e e iy

HYDFDH K HEATIHG & COOUHG
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Proguct Info rmat ion | ndex

ACBL / ACBL-HE

Series

12" x 45" 12" x 60"

Cooling

Heating

Performance Data

Cooling - 12" x 48" ACB1 (One-\Way)

Water Sige | Py i To | Cooling | pater
Primary Primary Heating e e Flow Rate Pressure
Birflow Inlet Size | Mazzde Size | Capacity Capacity Capacity Drog
(=fm 0] {n &) (BT} (BTWhr) (BTWhr) 0= ) (Ft ey

il 4 024 B4 38z i) 043 030
il 4 024 1112 T Lit] 085 045
40 4 024 13651 K 2T [l i
fail 4 024 150 oz 283 ars 080
lii] 4 024 1532 1,968 3000 Lk | 100
il 4 024 2074 1,364 WE 103 13
B 4 024 e 1,580 BT 115 144
20 4 024 ZhE 1,756 437 127 18
0 4 024 280 1561 4758 135 156
110 4 024 3083 Z14E b)) 15 iy
il 4 028 am 382 5 040 oz
il 4 028 104 T 1583 08D 03a
40 4 028 1218 K 4] QED i1 |
fail 4 028 1424 52 = ] om i1 3]
lii] 4 028 154528 1,188 i ] L] 083
il 4 028 1812 134 ) i] s 100
B 4 028 i & 1,580 3EEG 1 117
=i 4 028 ZE 1,756 366 i1 1.5
0 4 028 Z442 1561 4353 el 155
110 4 028 ZR45 AL ] 475 13 137
20 4 028 28T 2z 5igg 14 1%
130 4 028 345 25 o al Kl 22z
40 4 028 1250 | -] 181 245
il 4 i) | T4 38z 1= i) 024
il 4 o3 14 T 1453 045 033
&0 4 i) | 1,080 TG i) 054 04z
fail 4 i) | 1.247 52 ] a2 054
lii] 4 i) | 1415 1,968 i i) o [ili 3]
™ 4 o3 1582 1,364 s i) L] ]
i 4 03 1,748 1,580 et 2] 088 [k ]
g0 4 0.3 1516 175 xn k=i 107
0 4 0.3 2083 1561 4034 10 13
12 4 o 2250 24 4356 112 1.3
20 4 oA 2418 2242 470 12 154
130 4 oA 2585 2537 sz 12 im
40 4 oA 213 273 Bam4 137 188
L] 4 oA 230 2EE ot ] 148 206
it 4 o 3088 3120 15 2T

Performance Notes:
1. \Water Side Capacity in BTUWhr is based on 18°F temperature difference. Mean Chilled Water
Temp - Room Temp for cooling, Mean Heating Water Temp - Room Temp for heating,

2. Primary Air Capacity in BTU/hr is based on 18°F temperature difference between the primary air
and the room air.

3. Heating & Cooling Capacity is based on a 4°F temperature difference between entering water
and leaving water.

Blanks “—° indicate a =ound level less than 15 MC.

Sound data MC values are based on a room absorption of -10 dB, re 10-2 watts.

S
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NEW AHU CHW PUMP SELECTION

FILE NO: 46.20
DATE: Jan. 12, 2010
SUPERSEDES: 46.20

Series 4600

4600 - 3600 RPM

DATE: Oct. 20, 2008

COMPOSITE CURVES

Legend
(609.6) No. _[Suction x Discharge x Impeller|
1 6:5x9.5M
2 Sxdx10L
3 6x5x10H
(804.3) 4 Bx6x10L
(2438 8 Sxdx12L
O
8 I~ xox12L
(152.4) 500
14 Se——— LW : L]
s (91.4) 300 / —— / =
3 s
B P \ \<
b1 Tt
:§ (61.0) 200 ; e 2 \
o \\\ 2 1 4
N
(305) 100 AN V4 » LY
7. \
(21.9 70 N LV
(18.8) 60
(129 40
(©.1)30
100 200 300 0 800 1000 2000 3000 4000 6000
(6.3) (126) (18.9) (252) (31.5) (37.9) (50.5) (63.1) (1262) (1893) (252.4) (378.5)
Flow - USgpm (Lr9)
4600 - 1800 RPM
egend
(304.8) 1000 No._|Suction x Discharge x Impeller
(243.8) 1 6x5x9.5M
(1829 2 Sxdx10L
(152.4) 3 6x5x10H
(1219 4 4 Bx6x10L
5 B8x6x10H
el —— = 3 0BT TH
10 ﬁ$ 2 Sy ! 1081 TM
(sigh0 7 B 5 DL
- T E— k% 3 52
5 / H o | R | 10 662
:R‘ (30.5) 100 ,7;; \ — 1 B:x5x12H
E o ~ = [ Sox12M
pd (189) 60 P— AN e % % P4 13 BEx12.5
(15250 / N e N ¢ A N 14 &:6x125H
risas / N N\ N/» ANEE 5 BExT 5N
[ 2 | NN \ T | C 200250 >
s / \/ 7 TORaR AT
_— \ iE] 0141
€v \% L 19 BN
20 6xOx15H
21 Bxox15L
22 Bx6x15H
100 200 200 400 500 800 1000 2000 3000 4000 6000 10000
©3 (26 (189 (252 @15) (0.5 (63.1) (1262)  (180.3) (252.4)  (3785) (6309) 23 Bx6x15M
24 12x10x15H
Flow- USgpm (Li9) 5 T8
Page 1 of 2
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® File No:
Date: June 1,2000
PERFORMANCE CURVES ggjsabs HEW
Performance Guaronteed OnIyAT Opercmng POIn’r Indicdred -
Head (m) ft| | S j - oo CURVE NO.
‘ PT167-1-0-1800

TR0 _ . - e = = e o = m e = o - = = = -

(61.0) 200 SERIES
4600
(48.8) 160 SIZE
10x8x14L
(36.6) 120 REM
1800
(24.4) 80 BHP based on
shown Fluid's sp. gr.
4600
(12.2) 40 All Ratings
0.0) 0 ' ' ' ' ' i ' ' ' i 3
0 800 1600 2400 3200 4000  (usgpm)| a
0.00 50.47 100.94 151.42 201.89 252.86 (Ips) i
A
Flow| g
Water, sg= 1.00 }
S.A. Armstrong Limited Armstrong Pumps Limited Armstrong Pumps Inc. Armstrong Darling Inc.
23 Bertrand Ave. Peartree Road, Stanway 93 East Avenue 2200 Place Transcanadienne
Toronto, Ontario Colchester, Essex Buffalo, New Y ork Montreal, Quebec
Canada, M1L 2P3 United Kingdom, CO35JX USA 14120-6594 Canada, HIP 2X5
Tel: (416) 755-2291 Tel: 01206-57H491 Tel: (716) 693-8813 Tel: (514) 421-2424
Fax: (416) 759-9101 Fax: 01206-760532 Fax: (716) 693-8370 Fax: (514) 421-2436
Visit us at www.armstrongpumps.com © S.A Ammstrong Limited 2001
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ARMSTRONG @ mere o

SUPERSEDES: 43.20
DATE: Jan. 25, 2008

Series 4300 COMPOSITE CURVES

4300 - 3600 RPM

(304.8) 1000 2 | 1.5x1.56
(242.8) 800 3 [208
(182.9) 600 ;_

—— | 5 | dubxb
(121.9) 400 — S : mm
1 18|
(91.4) 300 4 = 14 PEEN L e
/ M %ﬁ*~<\ 10| 48
o (61020 = = N \/ 11| 6x6xB
£ N (14| 2ext0
& / N N ~l® 1> 15| a0
g (@900 .. s 18 | 4xdx10
I (24.4) 80 - v i — 17__| 6x6x10
§ (18.3) 60 4 — 23 | 3ax13
N
(12.2) 40 / AV /\
(©.1)80 \
©.1)20 v
©.0)10
5 10 20 80 40 5O 100 200 300 400 500 1000 1500
0.8) (0.6) (1.8) (1.9) (2.5)8.2) (6.3) (12.6) (18.9)25.2§31.5) 63.1) (94.6)
Flow - USgom (L/s)
2 | 15058
(804.8) 100 3 [ 208
4| 3as
(218.4) 700 5| 4
(162.4) 500 .'; R
(121.9) 400 ] 8| 208
(91.4)800 9 o)
10| o8
£l
(61.0) 200 ____% 1_| o8
12| eda
¥ 28
& Z 15 :: mo
= (30.5) 100 ~ Iy 15| saxio
2 a0 7 TS - 16| a0
3 (18.3)60 7 = 17_| eixt0
2 (18250 / = ;\ S 42 18| Buxi0
= (12.2) 40 = 18 | Hdxils
o AN — 20 | st
= 9.1)80 8 ~ . } ~ 21_| edx115
2
®6.1)20 AN AN iu Bxi15 >
-
/\ ™A [ 1A i 24| 413
N \ 26 | amxtaL
(3.0)10 IS f | 26 | 6X6X13
S b 27 | exaxi3
Y [28 [ faxioxis
11 20| 1231213
11 30| 14x1axi4
(1.2)4 31| ©EXI5
3 10 20 80 50 70 100 200 800 50O 1000 2000 000 10000 25000 5 TaRTEKTE
©.2) 08 (19)(19) @EU4EL) (26i18.9)61.5) ©31) (1262) (8165) (820.9) (1677.8)| (2 1 THreE
Flow - USgpm (L/s) : :zjlg((:gl
36| 12X12X17
37| 1ex16xie
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® File No:
g Date: June 1,2000

PERFORMANCE CURVES gg:mﬂbs “Ew
Performance Guaranteed Only At Operating Point Indicated :
Head (m) ft ; ; : : I ] ‘ ‘ ‘ [ CcurvE No.

,,,,, sl o = ol ) -4 PT113-1-0-1800

SERIES
(36.6) 120 43 o0 - oo
A 4380
10.50.in.
100000 .| 2hal
(27.4) 20 T 8x8x11.5
RPM
1800

(18.3) 60| - - - - -

) ! ! | \\ TN | BHP based on
,,,,, . £N = g =N e DR ) : shown Fluid's sp. gr.

‘ ‘ Mo 0o \ \ 4300
O 0y~ ' ) il D ' d All Ratings
rrrrrrr i ‘ | = = i ! ‘ ‘ 4380
. . - : i i ’ All Ratings
0.0) 0 ' ' i ' ' ' ' ' i 3
0 600 1200 1800 2400 3000  (usgpm)|a
0.00 37.85 &7l 113.56 151.42 189.27 (Ips) i
A
Flow| 5
Water, sg=1.00 YI
S.A. Armstrong Limited Armstrong Pumps Limited Armstrong Pumps Inc. Armstrong Darling Inc.
23 Bertrand Ave. Peartree Road, Stanway 93 East Avenue 2200 Place Transcanadienne
Toronto, Ontario Colchester, Essex Buffalo, New Y ork Montreal, Quebec
Canada, M1L 2P3 United Kingdom, CO35JX USA 14120-6594 Canada, HIP 2X5
Tel: (416) 755-2291 Tel: 01206-57H491 Tel: (716) 693-8813 Tel: (514) 421-2424
Fax: (416) 750-9101 Fax: 01206-760532 Fax: (716) 693-8970 Fax: (514) 421-2436
Visit us at www.armstrongpumps.com © S.A Armstrong Limited 2001
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APPENDIX 4.D: NEW AIR HANDLER, EXHAUST FAN SELECTION
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NEW AHU SELECTIONS

A FLAKT WOODS COMPANY
Desiccant Whee! Products

EP Series
Packaged Energy Recovery Systems

Technical Guide
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SIZE 35, 28X, 24 XX Maximum 50 hp Motor
STATIC PRESSURE IN INCHES OF WATER
1" P 2"SP 3"SP 4" sp 5"SP 6" SP 7"SP 8" SP 9" 5P 10" SP

CFM | RPM BHP | RPM BHP | RPM BHP | RPM BHP | RPM BHP | RPM BHP | RPM BHP |RPM BHP | RPM BHP | RPFM BHP
10000| 454 2.18
11500| 474 250
13000| 497 2.87
16000| 549 3.71
19000| 609 4.78

o

S:E 808 12.38| 895 16.52| 981 21.07

22000| 672 6.09 1013| 852 1451 934 1913|1010 23.89| 1083 28.87
25000 738 7.70 1215] 901 16.85| 978 21.97| 1050 27.21|1118 32.50| 1182 38.01|1247 43.87 | 1314 50.25

628
667
712
765
824 A ;
28000| 805 9.59 | 885 14.45| 957 19.60| 1026 25.03| 1094 30.75| 1159 36.61| 1221 42.62| 1279 48.57 | 1337 54.86 | 1394 61.32
1014
1148
1285
1425

34000 943 14.45 20.26| 1078 26.20| 1138 32.43| 1195 38.84| 1251 4545|1307 52.33| 1362 59.43 | 1415 66.61| 1466 73.87
40000 | 1083 20.84 27.73| 1206 34.58| 1260 41.56| 1312 48.83| 1361 56.20| 1410 63.90| 1458 71.71 | 1506 79.75| 1553 87.90
46000 | 1226 29.16 37.08| 1339 44.99| 1388 52.80| 1436 60.90| 1481 69.04| 1525 77.44|1568 86.05 | 1610 94.77 | 1652 103.72
52000 48.66| 1475 57.61| 1521 66.45| 1564 75.24| 1607 84.39| 1648 93.58 | 1688 103.00

Class | = Max. 1044 RPM Class Il = Max. 1329 RPM Class Ill = Max. 1708 RPM

SIZE 43, 35X, 28XX Maximum 50 hp Motor (up to 75 hp motor on C-lIl fan)
STATIC PRESSURE IN INCHES OF WATER
1" P 2"SP 3" 5P 4" Sp 5" 8P 6" SP 7"SP 8" 5P 9"SP 10" SP

CFM |RPM BHP | RPM BHP |RPM BHP [RPM BHP |RPM BHP |RPM BHP | RPM BHP [ RPM BHP | RPM BHP | RPM BHP
12000| 408 2.60
13800| 426 3.00
15600 446 3.44 | 566 6.82
17400) 468 3.91 | 581 7.54
21000 518 5.03 | 618 917 | 709 13.67| 794 18.53

24600| 572 6.41 | 661 11.02( 745 16.07| 822 21.35| 894 26.84

28200| 629 8.11 | 710 13.18( 786 18.73| 859 24.63| 926 30.63| 989 36.75| 1053 43.45 | ]

35400 I8 12.57| 819 18.69| 883 25.16| 943 31.90/1003 39.04| 1061 46.42| 1116 53.90 | 1168 61.4¢] 1219 69.16 269 7713

42600| 871 18.66| 934 25.91( 991 33.33| 1044 41.01(1095 49.03| 1145 57.30| 1195 65.91 1244 74.74 1337 92.71

49800 26.65| 1054 3522|1105 43.65|1154 52.40|1200 61.32|1244 70.47| 1287 79.88 | 1330 89.59( 1373 99.58 )|415 109.67

57000| 1122 36.80| 1176 46.74(1224 56.49|1268 66.17|1310 76.00| 1352 86.34| 1391 96.62 | 1429 107.13[ 1 99| 1505 129.14

64200 1300 60.84)| 1345 71.91(1386 82.76) 1425 93.66| 1463 104.8| 1500 116.15) 1536 127.73

Class | = Max. 944 RPM Class Il = Max. 1202 RPM Class Il = Max. 1545 RPM

SIZE 43X, 35XX Maximum 50 hp Motor
STATIC PRESSURE IN INCHES OF WATER

1" 5P 28 38R 4" sp 5" 8P 6" SP 7" 5P 8" 5P 9" 5P 10" SP

CFM |RPM BHP |RPM BHP [RPM BHP [RPM BHP |RPM BHP | RPM BHP | RPM BHP | RPM BHP |RPM BHP [RPM BHP
16000| 381 3.47
18000| 397 3.93 | 510 7.95
20000| 414 4.42| 520 8.67
24000| 454 559 | 550 10.46| 634 15.65
28000| 499 7.05| 583 12.37| 663 18.29| 734 24.33| 805 31.07
32000| 545 8.75| 622 14.63| 695 21.09| 763 27.86| 825 34.71 | 887 4218
36000| 593 10.79| 665 17.24| 730 24.10| 794 31.48| 855 39.21| 910 46.79| 965 54.94| 1020 63,59
44000| 693 16.04| 756 23.59| 813 31.53| 867 30.90| 920 48.64| 972 57.75| 1022 67.09| 1069 7642|1114 85.81| 1153 95.68
52000| 795 22.92| 853 31.88| 904 40.86| 952 50.22| 998 59.97 | 1043 70.02 | 1088 80.46 | 1132 91.14 | 1175 102.05 1217 113.23
60000 | 899 31.77| 952 42.11| 999 52.33|1043 62.77|1086 73.74 | 1126 84.77 | 1165 96.07 | 1204 107.73| 1243 119.72| 1282 132.10
680001005 42.97|1054 54.77|1098 66.40|1138 77.89|1177 89.76 | 1215 102.02| 1251 114.41| 1286 127.04| 1321 140.08| 1355 153.12
76000 1156 69.751198 82.94|1236 95.83|1272 108.78 1307 122.01| 1341 135.50| 1374 149.26

Class | = Max. 857 RPM Class Il = Max. 1091 RPM Class | = Max. 1403 RPM

=
A
[l

Legend:
Class | = First white section Class lll = White section after blue section
Class Il = Blue shaded section Underlined figures indicate Maximum Static Efficiency

Packaged Energy Recovery Systems Technical Guide * 29
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NEW EXHAUST FAN SELECTIONS

Vektor-MD Size 33 [ F] GREENHECK

m Building Value in Air.
Inlet Airflow SRR tlet Airflow

Nozzle Velocity (fpm) = Inlet Volume / 4.93 Effective Plume Height {it} @ 10 mph Grosswind = Omle: mume 418
14

>
14 Y%WOV = (CFM x 100) / (RPM x 13.8) == T w
S iband Outiet Airflow
Windband Ot Araz 135 U
60 cycle RPM 30 12
30{ 12| Nozzle Velocity: 3000 fpm ?'
= g X >
o R — 251 B0
~ 25{5 10 x =
x 2 ©
|2 £l
a 20l E @ 20{ o 8
8 = =
R 2 2 & 5
2 13 2 2 EJ 4 g
2 2 o o g =
154 &
8158 ¢ P 3 = | <<
0: ] ] & L)
g le S5, £ E
s$s 2] o Iy
o |n %’J
7]
1° 119
o o / \
0 10 15 20 b % 10 20 30 40
Volume (CFM x 1000) Volume (CFM x 1000)
0 5 10 15 20 2% 30 35 40 o 10 20 0. 40 50 60 70
Volume {(m"/hr x 1000} Volume (m'/hr x 1000)
Note: When selec ing a fan size please use the fan inlet airfiow curve only { e )
Nozzle Velocity (fpm) = Inlet Volume / 3.44 Effective Plume Height {ft} @ 10 mph Crosswind = 1‘%\’3"“1 +15
147 WOV = (CFMx 100)/ (RPM x13.6) 14 T =
= A T A — {pm- Whdbeed Outlt Aklow,
Cy L} \Windband Outiet Area = 19.
60 cycle RPM * ‘%
30{ 12| Nozzle Velocity: 3000 fom [ N % 301 12
s % =
g g
= | - \ ~ 25 B0
= 2545 10 % 2
x H © .
A= . | £
o _|£ ®20{ ¢ 8
pes 20- ° 8 = 5
2 2 2 =
i |z g z
81518 o él 815 86 E
o 4 S o s £ g
[N a S 2} <} 2
L e & B b F e
TI{E 4 & S & 4 g
e a3
"o 7 A .
/%
')
51 2 @3@ 5 2 -
o B .
0 1 8 12 16 o 9% 10 20
Volume {GFM x 1000) Volure (GEM x 1000)
0 5 10 15 20 25 35 40 0 10 20 30 . 40 50 60 70
Volume {m °/hr x 1000) Volume (m"/hr x 1000)
Note: When selecting a fan siz the fan infat [ —
Nozzle Velocity (fpm) = Inlet Volume / 2.56 Effective Plume Height {ft} @ 10 mph Crosswind = {Outlet Volume) ;¢
Y%WOV = (CFM x 100) / (RPM x 12.6) 1140
12 -
2 0{ 1
60 cycle RPM S R Densiy 0.075 14 2 b
" . \
5] 40| Nozzle Velocity; 3000 fom / Ne |5
g g5y 1 )*—:,
S |= - O
20 8 x |2
© > B s c
& g o0 £ 8 \
o |o 2 o
£ 2 3 =1 w
315{ 3 6 @ 8
i 8151 8 6
g g 9. 2 3 A Z
) o
4 = o \ =
Q1010 4 Bl B4 g I
B | o 7 = \ 5 <
7} 2 8
1%} & > \ 2
5 2 5 2 ; ’é
AL \
o 0 o 0
0 0 10 40 50
Volume (CFM x 1000) Vﬂlume(CFMx 10038)
0 10 20 30 40 50 60 70 80
0 A {,E'olum: c(’mﬂ,hrz,f 100(,?0 S Volume (m’/hr x 1000)
Note: When sslecting afan size please use the fan inlet airflow curve oply ( wemm |
Performance certified is for installaion Type A: Free inlet, Free outlet. Performance certified is for installation Type A: Free inlet, Free outlet.
Performance ratings do not include the effects of appurtenances Performance ratings do not include the effects of appurtenances
(accessories). Power ratings (Bhp) do not include transmission losses. (accessories). Performance ratings do not include the effects of cross winds.
Performance ratings do not include the effects of cross winds. The AMCA Certified Ratings Seal applies to induced flow fan air
performance and sound (AMCA Standard 260). 49
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[UNIT 4: MECHANICAL REPORT]

Static Pressure (Pa x 100)

8 &% 8
Static Pressure (in. wg)

—y
wn

u—y
(=]

Nozzle Velocity (fpm) = Inlet Volume / 3.44

%WOV = (CFM x 100) / (RPM x 13.6)
S

April 7, 2011
KGB Maser

14 I
I"I . M RAPM
60 cycle RPM / e Sty o7 ot
12| Nozzle Velocity: 3000 fpm /3 B %
xg %\ \\.
()
% % N
10 o L
% n '\ LY
%“% \.\ \~ "\
\‘_%1 _\ .\\ \\ '\\
8 % D R .
;:'0 LY - \" %\\. ™
6"“-" Al \\ - \Q W
\. A \\ . *-.\\ \\
. ,5, b e %, - , n
‘. N y . % .\\ - \'\.
\\\\ N . " , i " . __{; " \\
-, *, \ ) , ‘E? | “'
= ] ‘ \\ R [ \\ .\ -__l‘ \\
g (-‘_\ \]“H ‘\\\%‘&_ \'\l‘l\l‘ \\
1= - f_,ha - - o oy
4o el T . I N,
‘_m{?"uﬂ-réé ‘I'\-\. "\.\__H = | \ o RS
|D"~ E R S RSN
12 16 20
Volume (CFM x 1000)
0 5 15 20 X 25 30 35 40
Volume (m /hr x 1000)
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APPENDIX 4.E: EXISTING AND UPDATED KEY EQUIPMENT SCHEDULES
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Existing Design - Pump Schedule for Ventilation Heating and AHU Chilled Wate

Pump
. . . . Head Motor Model
Designation Service Location GPM (Ft. of Hp Manufacturer Number RPM
H,0)
. SG-1010
CWP-1 Chilled Baseme-nt 2780 150 150 Armstrong Horizontal | 1800
Water Mezzanine .
Spilt
. SG-1010
CWP-2 Chilled Basement | »7gp 150 150 Armstrong | Horizontal | 1800
Water Mezzanine .
Spilt
. SG-1010
CWP-3 Chilled Basement | ,q5 150 150 Armstrong | Horizontal | 1800
Standby Water Mezzanine .
Spilt
Chilled Basement SG-88
CWP-4 Water . 800 60 60 Armstrong Horizontal | 1800
Mezzanine .
Low Flow Spilt
Series
Ventilation 4300
HWP-5 . First Floor 930 100 40 Armstrong 6x6x11.5 1800
Heating .
Vertical
Inline
Series
Ventilation 4300
HWP-6 . First Floor 930 100 40 Armstrong 6x6x11.5 1800
Heating .
Vertical
Inline
Existing Design — Basic Lab and Office AHU Schedule
OA
C it Heat R Supply Mot
Designation Service Location apactty Capacity eat necovery upply viotor
(cfm) Wheel HP
(cfm)
ACF-1 Lab Mech. Penthouse 50,000 50,000 Y 100
ACF-2 Lab Mech. Penthouse 50,000 50,000 Y 100
ACF-3 Lab Mech. Penthouse 50,000 50,000 Y 100
ACF-4 Lab Mech. Penthouse 50,000 50,000 Y 100
ACF-5 Lab Mech. Penthouse 50,000 50,000 Y 100
ACF-6 Offices Mech. Penthouse 33,000 4,950 N 60
ACF-7 Offices Mech. Penthouse 33,000 4,950 N 60
ACF-8 Offices Mech. Penthouse 33,000 4,950 N 60
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Proposed Design - Pump Schedule for Ventilation Heating and AHU Chilled Water Coils

Pump
. . . . Head Motor Model
Designation Service Location GPM (Ft. of HP Manufacturer Number RPM
H,0)
CAPT;::Z Basement 5G-1010
CWP-1 . 2780 150 150 Armstrong Horizontal 1800
Beams Mezzanine Solit
CLG P
Active
. SG-1010
CWP-2 Chilled Baseme.nt 2780 150 150 Armstrong Horizontal 1800
Standby Beams Mezzanine Solit
CLG p
AHUs + Basement 12x10x12.5H
CWP-3 Process . 2000 150 100 Armstrong Horizontal 1800
Mezzanine .
CHW Split
AHUs + 12x10x12.5H
Siz\éz_s Process I\?Iaeszi;nnei:z 2000 150 100 Armstrong Horizontal 1800
y CHW split
Chilled Basement SG-88
CWP-5 Water . 800 60 60 Armstrong Horizontal 1800
Mezzanine .
Low Flow Split
gfltl'l‘;z 8x8x11.5
HWP-5 Beams First Floor 1400 100 50 Armstrong Vertical 1800
HTG Inline
HWP-6 érfltlll\;z 8x8x11.5
First Floor 1400 100 50 Armstrong Vertical 1800
Standby Beams Inline
HTG
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Proposed Design — Basic Lab and Office AHU Schedule

. . . . Capacity OA Capacity . Supply
Designation Service Location Eii) il Enthalpy/Sensible Motor HP
AHU-EXT-1 Lab/Office Mech. Penthouse 36,000 36,000 Y/N 50
AHU-EXT-2 Lab/Office Mech. Penthouse 36,000 36,000 Y/N 50

AHU-NT-Ls1 | "MENOrtab e penthouse | 50,000 50,000 Y/Y 75
Life Science
AHU-INT-Ls2 | Mteriorlab iy, b penthouse | 50,000 50,000 Y/Y 75
Life Science
Interior Lab
AHU-INT-MS1 Material Mech. Penthouse 50,000 50,000 Y/Y 75
Science
Interior Lab
AHU-INT-MS2 Material Mech. Penthouse 50,000 50,000 Y/Y 75
Science
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APPENDIX 4.F: EXISTING WATER FLOW DIAGRAMS
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‘ VAVN ‘ ‘ LSBN ‘
i i Typical Per Floor
- o fWR_ Y D Y]
HW - HTR
y >
HWS
WF-1
HW
VHWR -
v HTX - 3
._»_. _‘
ET-1 A | |
+ To Lab ACFs CLs
HWP -5
-0 R -
HTX-4 -+ A\ Y T
O -
HWP -6 CSG-1 CSG-2 CSG-3
_ LPS ‘ ; ‘
o A 4 4
b oow - ——‘7A—f—» 7% S
Y MPR
-
_ MPs MPS
4 A PRV -3 i A A
< h HW-HTR || HW-HTR || HW-HTR | ¥
PRV:- 2
/
“ >< « A\ \ \
PRS- 1 i ¥ -
> MPR
CPP-1 CPP-2
HPS from
Campus Plant
Legend ACF Units in
Mechanical
HW: Hot Water Penthouse
HPS: High Pressure Steam
MPS: Medium Pressure Steam To Material Science Labs
LPS: Low Pressure Steam .
CLS: Clean Steam
CW: Cold Water LPR Y
CSG: Clean Steam Generator MPR
PRV: Pressure Reducing Valve
ET: Expansion Tank
HTX: Heat Exchanger cPP-3
CPP: Condensate Power Pump
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From Material
Science Labs

From Life Y >

PCWR

Science Labs

Material
Science Labs

PCWP -8

ET-2

: |
To Life —— @
Science Labs
Pcws'
( ET-3
> L PCWP - 7
HTX -1 .
I
f CWS
- To ACFhUn.ltslln
HTX-2 | < v Mechanica
Penthouse
4>—
Y
4%
A CWP-4
Legend CWP -3
HTX: Heat Exchanger ﬁ
ET: Expansion Tank B
CWP: Chilled Water Pump A CWP -2
PCWP: Process Chilled Water Pump 7
WEF: Water Filter k
PCWS/R: Process Chilled Water CWP-1
Supply/Return
CWS/R: Chilled Water Supply/Return @
L

Pump Bypass

CWR to main

CWS from main
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APPENDIX 4.G: TRANE TRACE OUTPUTS
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Energy Cost Budget / PRM Summary
By ACADEMIC

Project Name: Millennium Science Complex

‘ Date: April 02, 2011

City: State College PA

Weather Data: Harrisburg, Pennsylvania

Note: The percentage displayed for the "Proposed/ Base %"
column of the base case is actually the percentage of the

total energy consumption.

* Alt-1 Existing Design

Alt-2 Proposed Design

L Pronosed Pronosed
* Denotes the base alternative fo! » Ef 3 studs ¥ 7y FBose P inergy g A peak
8O0 Pty e 2026 Bte % '2tuh

Lighting - Conditioned Electricity 594 4 4 177 596.6 100 178
Space Heating Electricity 72 0 1 4.0 56 0

Purchased Steam 7,019.9 43 2,859 5,604.3 80 1,514
Space Cooling Purchased Chilled \Water 4,9528 30 2,930 3,756.9 76 2,751
Pumps Electricity 1,331.3 8 152 1,4955 112 181
Fans - Conditioned Electricity 1,054.7 6 270 879.2 83 142
Receptacles - Conditioned Electricity 1,518.3 9 451 1,576.3 104 464
Total Building Consumption 16,478.5 13,912.8

* Alt-1 Existing Design Alt-2 Proposed Design
Total Number of hours heating load not met 368 158
Number of hours cooling load not met 2,670 0

* Alt-1 Existing Design

Alt-2 Proposed Design

Energy Costlyr Energy Costiyr
1076 Btuiyr $iyr 106 Btufyr $iyr
Electricity 4,505.8 102,089 4,551.6 100,277
Purchased Chilled Water 4,952.8 90,636 3,756.9 68,751
Purchased Steam 7,019.9 57,563 5,604.3 45 955
Total 16,479 250,288 13,913 214,983

Project Name: Millennium Science Complex

Dataset Name: 4-2 MSC FINAL.TRC

TRACE® 700 v6.2.6.5 calculated at 08:06 PM on 04/02/2011

Energy Cost Budget Report Page 1 of 1
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APPENDIX 4.H: LOW FLOW FUME HOOD CUTSHEETS
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[ .

Protector’ XStreany Laboratory Hoods

Patented* High Performance and Low Flow Features & Benefits

With its energy savings potential and urswpassed containment,
negandiess of sash pogtioh, the patented Protector X Stream is fruly
a high performrance hood Reatures, such as an upper dilufion air
supply, contairment-enhancing sashhandle, rear downflow dual
baffle systern and air foil, work together to decrease hubulence
and enhance aiflow. When oparated at OSHA-approved 60 fpm

face velocity Protector X Str=am Laboratory Hoods provide an
excellent economic payback when compared to traditioral hoods
rurning at 80 or 100 fprm

These panel-lined hoods are avalable in 4, 5, 6' and &' widths.
They are designed to be used witha rermotely-located blowar or
building exhavst systern

Using the concepts of fluid dyrarics, Labconoo researchers
enginesrad the Protector X Stream Laboratory Hood with horizontal
Taminar airflow to reduce the tendencies for turbulence. The
inmovative and astodynarric designs of the sash handle, airfoil,
upper dilution airsupply and rear downflow baffle work in concert
to produce horizontal arflow
pattems that significantly
reduce concertrations of
cherrical cortarminants
throughout the work area,
particularly near the face of
the hood, the operator's
breathing zone and at the
work surface. Depending on
sash position, tendsndes
forair turbulence, vortexing
2 and “the roll frequently

=

J_, ‘,

— 1 observed during tradi-
ﬁ tional fume hood smoke
s —\ tests are virtully
i dliminated.

Swmoke tests on tracioaal hoods show th oy for inqats ge. lnthe
inteior to reil forward procucing high 3008 Of ngass behing thesash
1o ciose prowimily o the users braqthing mone.

In contrag, stoketess on
Frotactor XStremn Hoods show
COMAMINGnIS removed in @ singie
2G5 and a rearkable hack of
tarbulence. Horizatal lvninar air
Sowingtosard the baffie press
contaraingnes to the rear lntenor,
awy ffom theussr The upper
diiton alr Sipok Saeps the
upper jatenicr 1o Aiminate gagnant
pockas of air and to prasent
contarminants flom concentrating
Intheates behind thesh

Lyper DItn AlrSipply
Contabzasd-BibmangSod) Bande
Swonday Baffte =1

Privaary Baffte=1

Senoraic Air Fl it =

CharSwp QOIEs =
Protector XStream Hood Design

@ Upper Dilution Air Supply
The sash interior is constantly
bathed with room air from the
dilution supply above the work
area to elirrinate chernical
frnes along the sash plang
nearthe critical breathing
zone. Fve to ten percent of the
requirsd air volurne is intro-
cuced through the dilution air
supply to ensure mesdnam con-
fainmment and greatest worker
protection. No additional
blowers are required.

[ Rear Downflow Dual Baffle System
When the sash is open to the 18" working height or 28" loading
height, the slots in the prirrary baffle direct inflow air in non-
turbulent streams from the hood face irto the baffle in a single
pass. The secondary baffle, located between the prirmary baffle and
the back wall, counteracts the
upward air strearrs that create
roll in traditional hoods by fore-
ing the air movernent downward
befors extausting. No moving
mechanical components
are used.

Swoke radarsed lnside the hood roves la @ honzontal he primayy baffiesis.

M@ Containment-Enhancing Sash Handle
The revolutionary sash handle dssign indudes a perforated air
passage directly atop the handle to bleed air irto the hood charm-
ber and direct chem- ~
ical fume concen-
trations away from
the user’s breathing
zone. The large
radivsed sash handle
sweeps aiflow into
the hood with minirral
tubulence. Its
ergonormic design is
corrforfable to the touch
and easy to grasp to
raise and lower the sash

Af Jeft: Arrows show
hour qlr entersuader
theswh handlzand
thiovgh shts dirscty
awyp the bandle.
-amsm Faatitre

* US. Patent Wo. 6,561,233
21
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Protector XStreanr Laboratory Hoods

Additional Features & Benefits
Front and side paneleray be Fl ¢ lighting ik TDhurable and atfractive exteriorls . Large 28" sash opening offa)s
asily renoved foy larnp replcement the interior, The Jagh efficiercy, Slaciey whits, dry powdsy spany- supexioy viewing. When fully opan,
and aocess o elechical supply Isntstayt, TS Moxescent Ights aye coatedstee]. the sash does not eutend above the
; Jocated ouside the hood fntenoy fox Food.

coposionepesistarce and sasy

rephcement. Gontact Labeopeo foy

oxdening DyTaton on explasion-

proof ighting. Verfical-riging fempered safefy

glass sashisantiracking for

smooth operation.

Chenvical-resistant, Sberglass
reinfarced composite panel liner
swpasses all rational codes foy
fane spraad andhas a bright white
swface by excellant light reflectivity.

Service access panelsallow acces-
sibility to plurnbirg fom the font
andirsidzof the hood.

Color-coded service Sxturas for
gas air water, vacuum and ofher
servicas hawe reprote conoks foy
wse pegerdless of the sash pasition.
TWO sanjce fines aye pre-plumnbed
on xtwped rodds. Each hoodis
Jactony prepaad brup to sight
sepvice fixhes ifowy on sach sids).

EBy-pass airflow design &reWpes
stable face velocities that mest oy
exceed established standapds.

ETL-listed, Honds cany the ETL
ek sigrifying fhat they are cartifisd
to UL 3101-1 /61010-1, UL 1805and
CAN/CSA C22.2 N0.10101.

Sash stop Jocafed af 18" worling Ergonone air foil alows ay © Pre-wired elecirical components, Performancs fested fo
height rexirrges CONSENR- sweep the work swrface for mecd- Ehuopescant lights and switches axe ASHRAF 110-1995,
ton by prevanting the sash fiom Ty CORTUTENT. CleeSweaep* Factor-wired to the hoods single
fnrthey wpdess rreguially aifow openings pll inflow ax POt farcion box. One elechical
X fomondey the ajy foll so that dean duplex receptacle is Rotony-wired
ajy controelly fiows ovey the aiy foll on 115wlt, 60 Hz fhyed modsk.
CpEating a costant bapiar of protec- Each food 5 faciony-prepared foy GE mark, All 230 vol, 50Hz
HOm A0 CORfATITRRLS. wp 1o fou dectical duplexes and Jrodsls corfon b e CE (Bropean
anaiflow ronitoy. Coprorardt requiraments oy
lecical safety and elechomagnaic
& i copnpatabifiy.

22

. Brdisive Fare

*US, RETNo. 6,561,233
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Protector’ XStreanr Laboratory Hoods

s
par. -

6 Drodschorysivean Laboraoy B d9 5060 ks Somn wih) Splsseper Work Siface 9559300, ProteciorAcdStrags
CRELRP0N 00 @) ProtadorXaydordStrage Cabing 900100, Blows, dacnok worksiface and bose e nes wist
be oxdand seporxdy.

All models feature:
+ By-pass airflow dssign.

@ Exzonorric air foil with asrodynarnic
Clean-Swesp® airflow openings.

(@ Upper Dilution Air Supply->

+ Glacier white, dry powder epoxy-coated
stesl exterior.

@ Charical-rssistant, fiberglass-reinforced,
corposite panel liner and pre-set Rear
Downflow Dual Bafile Systern® with
flarne spread less than 25 per ASTME-84

@ /16" thick tempered safety glass
vertical-nising sash with epoxy-coated
alurnirun sash handle with large radius
and perforations?

+ Remmovable front and side panels and
front and inferior service access panels
for access to planbing and electrical
wiring.

+ Pre-wired T8 fluorescent lighting,
ADA-corrpliant light and blower
switches for 115 volt, 0 Hz operation.

+ Sash stop located at 18” sash opening
position.

+ Epoxy-coated shinless steel, 12.81" 1D
exhaust connection(s).

Contact Labeonco at 800-821-5525 or
816-333-8811 forordenrg information on
expiosion-pioof ighting and other sash con-
fieunztions and for biower sizing assistance.

é\hll I}wﬁiels conform to
on:

and standaidss o

+ SEFA +2006

+ NFPA 45-2004

+ ASTM E84-09C

+ ASHRAE 110-95

+ ANSI Z9.5-2003

+ UL 3101-1/61010-1

+ CAN/CSAC22.2 No. 1010,

+ UL 1808

+ CE Conforrrity Marking
{220 volt models)

Fixtured models feature:

+ Two pre-plumbed service fixtires with
forgsd brass valves, lower right side
with brass tubing for gas and lower left
side with copper tubing for cold water.
Cornponents for converting sither or
both fixtures to air and vacuumars
provided Inlet tubing is not provided.

+ One pra-wired 115 volt, 20 armp
electrical duplex receptacle onlower
right side.

All models require (not included:

+ Remote Blower. See back pocket.

+ Ductwork. Seeback pocket.

+ Wark Surface. Seepages 100-104.

+ Base Cahinet or Stand.

See pagss 106-116.

Optional accessories for on-site
installation include:

+ Service Fixture Kits. Seepage 117,

+ Electrcal Duplex Kits. Secpage 118,

+ Guardian Airflow Monitor Kits. Sce
page 118

+ Ceiling Enclosure and Rear Finish
Panel Kits. Secpagss 119-120.

+ Distillation Grid Kits. See page 120.
+ Sash Stop Kits. See page 121

+ Snuffer Fire Extinguishers.
Seepage 121

*US DRy No. 6,561 233
S B of swithas, slsctical acle adsenice
A m r?:eelreqwmm oﬂfﬁ’

. Srcisshve Faguse

23
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Ordering Information
Protector=XStreame Laboratory Hoods

ASHRAE 110-95 tests show less than 0.05 ppm leak rate when tested adverse conditions such as 30-75 fpm cross drafts, interior obstruc-
at 4.0 Ipm; at OSHA-recognized 60, 80, and 100 fpm face velocity tions and average face velocities as low as 40 fpm. Contact Labconco
and sash positions of 18" and 28”. To ensure performance at 60 fpm, for a technical paper with complete ASHRAE test data or visit our
Labconco engineers challenged the Protector XStream Hood under airflow test facility for hands-on testing.

Total Exhaust CFM and Static Pressure @ 18" Sash Opening (60% open)

Nominal CFM Savings at Total Average Annual Dollar
Width 100 fpm  s.p. 80 fpm  s.p. 60 fpm  s.p. 60 fpm vs. 100 fpm | Savings at 60 fpm vs. 100 fpm*
4 feet 470 o.11* 380 0.07" 280 0.04" 190 $1330
5 feet 610 0.13* 490 0.08" 370 0.05" 240 $1680
6 feet 750 0.15" 600 0.10° 450 0.06" 300 $2100
8 feet 1060 0.12* 850 0.08" 640 0.04" 420 $2940

Total Exhaust CFM and Static Pressure @ 28" Sash Opening (100% open)

Nominal CFM Savings at Total Average Annual Dollar
Width 100 fpm  s.p. 80 fpm  s.p. 60 fpm  s.p. 60 fpm vs. 100 fpm | Savings at 60 fpm vs. 100 fpm*
4 feet 730 0.25" 590 0.13" 440 0.08" 290 $2030
& feet 960 0.30" 770 0.19" 580 011 380 $2660
6 feet 1180 0.36" 940 023" 710 0.13 470 $3290
8 feet 1660 0.28" 1330 0.18" 1000 0.10" 660 $4620

“Based on average annual dollars per CRV usage of $7.00; fime hood operating 24 hours a day and 5 days per week (6240 howrs per year).
Average annual dollars per CRV usage can range from $5.00 - $12.00 depending on geographic location.

Catalog ~ Nominal Electrical Exterior Interior Fluorescent  Service  Electrical Exhaust Shi]gph}ﬁ
Number Width | Requirements Depth | Working Depth Lamps Fixtures Duplex Collar(s) |Wt. Ibs./kg
9840400 4 feet 115 volts, 60 Hz 39.20° 2757 (2) 25 watt None None 12.81" ID 440/200
9840401 4 feet 115 volts, 60 Hz 39.20° 2538 (2) 25 watt 2 1 12.81" ID 450/204
9840402%%| 4 feet 230 volts, 50 Hz 39.20 273" (2) 25 watt None None 12.81" ID 440/200
9840403%*| 4feet | 230 volts, 50 Hz 39.20" 27.3" (2) 25 watt 2 None 12.81" ID 450/204
9840500 5 feet 115 volts, 60 Hz 39.20" 27.3" (2) 32 watt None None 12.81" ID 525/238
9840501 & feet 115 volts, 60 Hz 39.20" 27.3" (2) 32 watt 2 1 12.81" ID 526/243
9840502%*| 5 feet | 230 volts, 50 Hz 39.20" 27.3" (2) 32 watt None None 12.81" ID 525/238
9840503%%| & feet 230 volts, 50 Hz 39.20" 273" (2) 32 watt 2 None 12.81" ID 535/243
9840600 6 feet | 115 volts, 60 Hz 39.20" 27.3" (2) 32 watt None None 12.81' ID 600/272
9840601 6 feet 115 volts, 60 Hz 39.20" 272 (2) 32 watt 2 1 12.81"ID 610/277
9840602%*| 6 feet | 230 volts, 50 Hz 39.20° 27.3" (2) 32 watt None None 12.81" ID 600/272
9840603%*| 6 feet 230 volts, 50 Hz 39.20" 255" (2) 32 watt 2 None 12.81" ID 610/277
9840800 8 feet | 115 volts, 60 Hz 39.20" 273" (4) 25 watt None None (2)12.81"ID | 770/349
9840801 8 feet 115 volts, 60 Hz 39.20 273" (4) 25 watt 2 1 (2)12.81" ID 780/354
9840802%*| 8feet | 230 volts, 50 Hz 39.20 213 (4) 25 watt None None (2) 12.81" ID 770/349
9840803**| 8 feet 230 volts, 50 Hz 3020% 255 (4) 25 watt 2 None (2) 12.81" ID 780/354

**Infernational dectrical configuration

4 Feet 5 Feet 6 Feet 8 Feet Side View/
98404 Series 98405 Series 98406 Series 98408 Series All Models
e 800" (1219 en) —= 60.00" (152.4 m)——= 7200 (1829 ) %00 (2438 en) ——=f [ AT —
— (—) — —
A—— O ERE————— =
e e e i} —— F—f————— ———— 2734 —!
2I5TBLT ) 4 .
é” § §H Hei in‘?Wnrmgu m" |:|§ EH }E o f_ F 69:4m) (5? D%mv)
- = - = o - . — 5
TN I & P o I s (AT RO o I o T sz (5
D__}mr(ozz ol |40 i It 0 D__}azzs“uﬂu ) L8625 2190 )
i nsids i hside | 1 Ingide ]
I u I
215 (017 ) Viwig ]
Height to Work Surfuce sﬂﬁiﬁlﬂﬂ &)
|
Base Cabinet —— .
220! 0
| 359 940 am)
o Pore————
(Side view shown with accassory work surface and base L‘ (355 m)™ | ~
cabinet available for all hood widths. Haght canvay,) — ‘ea———e==—-_ 1
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Dimensional Data

ProtectoreXStreame Laboratory Hoods

B 2.50" (6.4 ¢m) dia. Serv
L—® Fixture Supply Holes
491 1
(125 em) o 941" (239m) & - &
o o Y 4" Hood  48.00" 38.25" 24.00"
2214 o o) (121.9cm  (97.2cm)  (61.0 cm)
(58tm) | O [e]
o o) 5'Hood  60.00" 50.25" 30.00"
(o] o] (1524 cm) (127.6 cm)  (76.2 cmy)
8 12.81" (32.5 em) ID 8
Exhaust Collar ! ) 6'Hood 7200  6225" 36.00"
= N i‘?rll?gle Ploml (1829 cm) (1881 cm) (914 cm)
- erna
DE j]:l || Junction Box 8'Hood 96.00" 86.25" 24.00”
. (243.8 cm) (219.1 cm)  (61.0 cmy)
Z N
TOP 4', 5', 6'
2.50" (6.4 cm) dia. Service Fixture Supply Holes
¢ 48.00" (1219 e
] 9om) ——==t
497 ( ) (23.9 o)
(12.5 em) ﬁ \ he]
s |$ { 2k
8m
: :
g 12.81"(32.5 tm) ID g
0 Exhaust Collars I_" | o4 Single Point
2 1 Internal
Junetion Box
V4 =N
TOP 8!
Fluorescent Lamps
: |
T Upper
Upper 681" (17.30m) Ballle oo (10.2.m) ReF
Dilution — ——— T
A Supply 5 | 867 (21.9am)
( ’ A
Front O000G000000000000000000000060 2400 B1.00m)| X
Access Sash Frame |- T
Panel gmcf' 50,000 10 Baffle — 1%
(one on Monitor (149.9cm)
each side) D/ Location 5
I e 48.00"
= 325" (817 en) = = o °
g = Viewing Height 25252 g Service Fixture (‘IIZ‘I.Qcm)
28.00" = to Work Surface 25255 {one on each side o - ﬁlerlﬁ){r
(1. 1cm) O | It e—= == =] | |OJ onfixtured models) f g ) o s el
Full Sash BUE=T — — — =& g Light and Blower 16.44° ) N Panel Secondary
Opening 18,0" sec=s=c=s o I st @tsen), T 1l — .30 goem) — Bele
(45.7 cm) — — ——> — d 200" 34" (69.4 cm) p
Sash Stop &= === 1l (.Tem) Sash Frame By,
Openi eSS aesa2o 115 Yolt, 20 Amp 10 Baffle afle,
pellmg g E\ Duplex Electrical | ‘_‘_5 Slope
Receptac] ) 30.18"
“ B i (one on fixtured l (94.5¢m) !
Interior models)
Width
FRONT SIDE
Contact Labconco at 800-821-5525 or 816-333-8811 or visit www.lahconco.com for détallad AutoCAD drawings 25
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Detailed Geometries

Element Length Width Height Location
Ax (m) Ay (m) Az (m) x (m) y (m) z(m)

Room 3.3528 3.218 3.3528 - - -
Human 0.5 0.5 1.89 2.48 1.21 0.0
Table 1.0668 0.853 1.0668 0.579997 0.0 0.0
Fume Hood Base 1.4 0.853 1.0668 1.9528 0.0 0.0
Fume Hood Walll 0.0 0.853 2.0 1.9528 0.0 0.0
Fume Hood Wall2 0.0 0.853 2 3.3528 0.0 0.0
Fume Hood Sash 1.4 0.0 0.48 1.9528 0.853 1.52
Fume Hood Top 1.4 0.853 0.1 1.9528 0.0 2.00
Table (2) 3.3528 0.609759 1.0668 0.0 2.608241 0
Cabinet 0.914630 0.304800 0.914630 2.0 2.9132 1.6
Wallboard 1.544630 0.075 1.15 0.0 3.143 | 1.429996
General Exhaust 0.609 0.609 0.0 2.0 2.0 3.3528
Ceiling lefuser 0.15225 0.15225 0.15225 Varies
(16, locations vary)
Contaminant Inlet 0.335280 0.3048 00| 2557516 049 | 1.06685
C=1000
Fume Hood Outlet 1.4 0.853 0.0 1.952800 0.0 2

Surface Temperatures of applicable elements were set at 25°C

Model Parameters

Turbulence Model KECHEN

Differencing Scheme Hybrid

Energy Equation Temperature

Iterations 4,000

Ambient Temperature 25°C

Grid Size 55x45x 42

Inlet Conditions
. Desired Exhaust Flow Total Inlet Diffuser Flow Inlet Velocity/ Cell
Scenario
CFM CFM m/s

80 FPM, 18” Sash 540 500 0.629
80 FPM, 30” Sash 900 800 1.006
100 FPM, 18" Sash 675 600 0.787
100 FPM, 30” Sash 1125 1000 1.258

CFD File Results: Residuals

Temperature Simulation

Scenario Mass Residual p. KE Residual EP Residual Length
Residual .

(hr:min)
100 fpm, 18” Sash 1.01% 0.01% 11.6% 0.6% 1:59
80 fpm, 18” Sash 0.63% 0.009% 12.5% 0.1% 2:05
100 fpm, 30” Sash 1.60% 0.01% 12.5% 0.9% 2:04
80 fpm, 30” Sash 1.11% 0.01% 9.8% 0.45% 2:06
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Table Ca-1. Projected fuel price indices (excluding general inflation), by end-use sector and fuel type.

Census Regicon 1 (Comnecticut, Maine, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Bhode Island, Vermont)

2010 = 1.00)

Rezsidential

Electricity 0.%4 0,98 1.01 1.01 1.02 1.02 1.03 1.04 1.0& 25 1.06 1.06 1.08
Distillate Qil 1.00 1.05 1.11 1.1% 1.232 1.31 1.34 1.3¢ 1.37 1.38 1.3% 1.41 1.42
LBG 0.8 1,02 1.06 1.10 1.1%5 1.1% 1.20 1.21 1.22 1.23 1.24 1.25 1.26
Hatural Gas 1.05 1.07 1.06 1.04 1.05 1.05 1.05 1.0 1.07 1.03 1.08 1.08 1.10
Commercial

Electricity 0.%0 0.92 0.%4 0,93 0.%2 0.93 0.95 0.9 0.%97 0.98 0.%% 1.00

Distillate COil 1.01 1.07 1.14 1,19 1.23 1.2% 1.37 1.40 1.43 1.44 1.4 1.48

Fesidual Qil 1. 1.10 1,23 1.32 1.37 1.42 1.54 1.60 1.84 1.86 1.€3 1.71

Hatural Gas 1. 1.13 1,13 1.11 1.11 1.1z 1.1z .12 1.13 1.14 1.1é 1.17

Coal 0. J.98 0.98 0.%3 0.98 0.97 J.96 0.%5 0.95 0.84 0,895 0.95

Industrial

Electricity 0.85 0.38 0.87 0.87 O0.88 0.91 0.%1 0.%2 0.93 0.%4 0.96 0.37 0.%7
Distillate Qil 1.03 1.10 1.22 1.2¢ 1.32 1.41 1,44 1.47 1.4% 1.50 1.52 1.83 1.54
Fesidual Qil 1.01 1.10 1.31 1.3¢ 1.41 1.51 1.57 1.80 1.62 1.64 1.6 1.,8% 1.71
Natural Gas 1.1 1.27 28 1,26 1.26 1.Z¢ 1.2¢ 1.2¢ 1.27 1.2% 1.31 1.33 1.33 1.34
Coal 0.8% 0.9% 0.%8 0.98 0.9%97 0.97 0.9 Q.86 0.95 0,95 0.%5 0.95 0.9 0.%5
Transportaticn

Motor Gascline l1.04 1,0% 1,17 1,23 1.25 1.28 1,31 1.33 1.35 1.37 1.38 1.40 1.41 1.42 1.43

Table Ca-1, continued. Projected fuel price indices (excluding general inflation), by end-use sector and fuel type.

Census Region 1 (Connecticut, Maine, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Bhode Island, Vermont)

Projected Bpril 1 Fuel Price Indices (Rpril 1, 2010 = 1.00

g l1.06 1.06 1.0 1.10 1.11 1.12 1.12 1.13% 1.13 1.14 1.15 1.15 1.1 1.17
Distillate Qil 1.44 1.4% 1.49 1.50 1.52 1,54 1.5¢ 1.,5% 1.61 1.€3 1.5 1.86 1.8 1.70
LEG l1.26 1.27 l1.29 1.30 1.31 1,33 1.34 1.3% 1.37 1.38 1.3% 1.40 1.41 1.43
Natural Gas 1.1 1.12 1.1 1.18% 1.21 1.23 1.24 1.25 1.2¢ 1.27 1.29 1.30 1.31 1.32
Commercial
Electricity l.05 1.0 1.08 1,10 1.12 1.13 1 1.15 1.15 1.1 1.17 1.1
Distillate Qil 1.58 1.5% 1.62 1.64 1.67 1.8% 1 1.74 1.76 1.7% 1.31 1.83
Residual 0il 1.83 1.B¢ 1.8% 1.,%2 1.94 1.%8 2,00 2.03 2.06 2.10 2.14 2.17
Natural Gas 1.25 1.28 1.31 1.33 1.33 1.35 1.3 1.38 1.3% 1.41 1.43 1.44
Coal 0.9 0.87 0,97 0.%7 0.97 0.%7 0.%3 0.%98 0.%3 0.9 0.3% 0.99
| 1.04 1.06 1.0% 1.10 .12 1,13 1.14 1.15 1 1.1¢
g 1.64 l.g6 1.,8% 1.71 .77 1.7% 1.81 1.83 1.8% 1.87
.73 1.80 1.84 1.36 1.88 .93 1.% 1.89 2.03 2.06 2.10
2E .38 1 . 1.43 1.52 56 1.58 L6200 1.84 €6 1.89 1.7 1.75
Coal 0.%5 0.95 0.%5 0.96 0.% 0.9 0.% 0.97 .97 0.98 0.83 0.98 0.98 0.98
Transportaticn
Motor Gascline 1.45 1.4¢ 1.48 1.50 1.51 1.52 1.54 1.5¢ 1.538 1.e0 1l.82 1.&3 1l.85 1l.gc 1.&8
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