e s CsEs sz zomeEm

e . e I S v AN | WS T

~ G e : e 1 i 4 vk B Vi, TR

g e’gﬁ\ ,41.1 1 .f.‘,&‘.a.___..--ﬂ = e = L 7 i i
T A e = : ;

= = . =6 . = — ‘

PROGRESS REPORT
MILLENNIUM SCIENCE COMPLEX

Developed By:

---------

..__.:.:_;._-____________:__. “ a s e r
|BManagement}EngineeringiConsulting.




KGB Maser’s Team Goal

Reducing the cost of the structural system will provide
the necessary funding for energy efficient upgrades
which is anticipated to produce life cycle savings.
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Facade analysis has included exploring different
overhang depths, construction types, and shading

The Heat, Air and )

SECTION AND

wall, 6in.

| rigid ins..(expand.), 4 in.

g
| 8YPS
| gypsum bd.. 5/8 in

film (int), 3/4 in.

| Total or (Layer 0)

FRADIENTS

Manufacturer

< Building

(°F)

160

R VALUE ANALYSIS T c
v Existing Thickness to

e iscovng Space: 22.90 inches

Number
City Pittsburgh AP, PA

Existing R Value: 36.73

Wall Type Option

CLIMATIC CONDITIONS
Winter | Summer

Int. | Ext. | Int. | Ext

Temp (°F) 7 75 90
RH (¢ A S 66
DPT (°F) 3 56 77

Model No.

67.2
68.0
68.9
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Facade analysis has included exploring different
overhang depths, construction types, and shading

R VALUE ANALYSIS

V.IB-E/U (12)

ION AND PROJECT
! GRADIENTS 7y | Name MSC
g Number 111
City Pittsbur
Date 1/21/2011

Analysis by: \ipG
Wall Type Option

CLIMATIC CONDITIONS
Winter | Summer
Int. | Ext. | Int. | Ext
Temp (°F) 70 90
RH (%) 25 50 66
DPT (°F) 33 - 56 77

PENNSYLVANIA
STATE UNIVERSITY

104 ENGINEERING, UNIT A
UNIVERSITY PARK, PA, USA, 16802

wall, 4in.
tru.), 4 in.

tru.), 2 in.

2" additional layer of insulation

Proposed Facgade Thickness to
Space: 24.88 inches

Proposed R Value: 51.45

NEGLIGIBLE ENERGY IMPACT




Facade analysis has included exploring different
overhang depths, construction types, and shading
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PROGRESS and South facade of the Material Science wing
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Facade analysis has included exploring different
overhang depths, construction types, and shading

Isometric specification of Green Wall application to concrete wall




Facade analysis has included exploring different
overhang depths, construction types, and shading
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Facade analysis has included exploring different
overhang depths, construction types, and shading

PRIMARY HEATING PRIMARY COOLING

FACAD E ENVELOPE LOADS ENERGY ENERGY AUXILARY ENERGY
SCENARIO
REDESIGN % Decrease % Decrease % Decrease % Decrease
DISTRIBUTION 3 0.02 0.00 0.01
SYSTEMS VARYING
REVEAL 3.5' 0.04 0.01 0.02
CANTILEVER DEPTHS
REDESIGN 4' 0.05 0.03 0.02
COST & 2.5' 0.11 0.01 0.04 Negligible
SCHEDULE e 3 0.12 0.01 0.04
PROGRESS GLAZING +

REVEAL

DEPTHS 0.14 0.03 0.05

0.15 0.06 0.05




Facade analysis has included exploring different
overhang depths, construction types, and shading

HTG OPERATING  CLG OPERATING PERCENT OF

FACADE SCENARIO SAVINGS SAVINGS TOTAL ENERGY SAVINGS o b ATING COST
REDESIGN $/yr $/yr $/yr %
DISTRIBUTION 3 0 $182.10 $182.10
SYSTEMS VARYING

REVEAL  3.5' $552.84 $364.20 $917.04
CANTILEVER DEPTHS
REDESIGN 4 $1,658.52 $364.20 $2.022.72
COST & 2.5' $552.84 $728.40 $1281.24
SCHEDULE 'G'VL'Z';I?\"’GEE 3 $552.84 $728.40 $1,281.24
PROGRESS

REVEAL

3.5' $1,658.52 $910.50 $2,569.02

DEPTHS

4' $3,317.04 $910.50 $4,227.54




Facade analysis has included exploring different
overhang depths, construction types, and shading

Panel Width Brick Height at Flange ! Flange Depth |
FACA D E Flange Height

REDESIGN

Return Height

DISTRIBUTION
SYSTEMS

Panel Height
Brick Depth at Face

Return Thickness |

CANTILEVER —  —
R E D E S | G N Panel Front Section Panel Rear

Precast Panel Dimensions Self Weight Check Upright Self Weight Check Prostrate
COST & Panel Height 141.125(in. Weight/in. 169.0749/lb./in. Weight/in. 9.625|lb./in. (factored)
Panel Depth 5lin. Inertia of Panel 2261764 |in.4 Inertia of Strip 125|in.4
SCH E D U LE Brick Depth at Face 2]in. Moment 1464624|lb.in. Moment 18836.44|Ib.in.
Flange Height 5.75|in. Stress 45.69331|psi. Stress 376.7289 |psi.
PROG RESS Brick Height at Flange 2.25|i
Flange Depth 27.6875|in. Planter Gravity Check Upright Planter Gravity Check Prostate
Panel Width 263.25in. Weight/in. 170.6821|1b./in. Weight/in. 10.79167|1b./in. (factored)
Return Thickness 6lin. Inertia of Panel 2261764|in.4 Inertia of Strip 125|in.4
Return Depth 20.6875|in. Moment 1478546/ lb.in. Moment 21119.65|lb.in.
Return Height 129.625|in. Stress 46.12767|psi. Stress 422,393 |psi.
Volume Concrete 162.3634
Weight Concrete 24354.51|lb. Wind Check On Face Cantilever Check on Flange Self Weight
Volume Brick 61.9801 Weight/in. 4,249333|1b.fin. Weight/in. 11.01042|Ib.fin.
Weight Brick 7437.612|lb. Inertia of Strip 125|in4 Inertia of Flange 190.1094|in.4
(factored) |Total 44508.98|lb. Moment 10578.86|lb.in. Moment 2356.079|lb.in.
(factored) |Total with Planters 44932.07|lb. Stress 211.58|psi. Stress 35.63068|psi.

Wind Force Wind Check On Flange
(factored) 50.992|psf. Weight/in. 2498697
Inertia of Flange 8121.797
Moment 216451.3 Cracking Stress
Stress 342.2946| psi. 477.2971 | psi (factored)
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Facade analysis has included exploring different
overhang depths, construction types, and shading
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Facade analysis has included exploring different
overhang depths, construction types, and shading

PRECAST FACADE PANEL
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SCHEDULE MULLION

PROGRESS SHADE CLIP

MOTOR (BOTH ENDS) S
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Shading is integrated into electric lighting delivery
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Shading, electric lighting, controls, and geometry are
combined in the central Revit file
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Shading, electric lighting, controls, and geometry are
combined in the central Revit file




Family types are modeled and photometrics added for
rendering ability in Revit Architecture
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Revit formats are exported to AutoCAD formats and
imported into lighting analysis software




Revit formats are exported to AutoCAD formats and
imported into lighting analysis software
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Chilled beams will be zoned to allow for application
throughout the Millennium Science Complex
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Dual energy recovery at Lab AHUs will deliver neutral
air to interior lab spaces and ACBs will provide cooling
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Cooling Coil
(Summer ON)

Heating Coil
(Winter ON)

Enthalpy Wheel
Sensible Wheel (Summer ON)

Neutral Air
To ACBs &
Outside Air Low Flow Diffusers
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Trane TRACE outputs have given preliminary estimates
of quantity and performance of chilled beams

NUrI?ER CAPACITY OF DESIGN CHW DESIGN CHW PRIMARY AIRFLOW

ROOM BEAMS IN ROOM INLET TEMP OUTLET TEMP TO ROOM

CHILLED
BEAMS BTUH DEGF DEGF CFM

sp-N-237A 4

sp-N-301

sp-N-303

sp-N-316

sp-N-324A

sp-N-328A




3 Different cases for fume hood energy have been
identified for energy and CFD analysis
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Cellular members will provide pre-cut voids through
which branch ducts will snake to the rooms

FACADE CELLULAR BEAM INFORMATION LOADING INFORMATION EXPAND'D. SXN. PROP'S
REDESIGN veload | 2640 [pf  [Precomp% | 0% |

DISTRIBUTIO L — [T TWaoniice | D T T e
SYSTEMS

CANTILEVER
REDESIGN L 0.35

CELLULAR PARAMETERS
COST &
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PROGRESS

STD Hole Diameter Do
Web Post Width "e"
Gross Depth "dg"
Cutting Loss

dt top
dt bot

A
\g{.'E Find Lightest
CMC Steel Products e-Composite De N . Cellular Beam




Cellular members will provide pre-cut voids through
which branch ducts will snake to the rooms

FACADE
REDESIGN

DISTRIBUTION
SYSTEMS

CANTILEVER |
R E D E S I G N SPAN ' ¥ w Wslab Whbeams H“I‘-.l ODE / Wian2 PA Teale  T(SAP) Vel

ft i ksf kip kip kip i P=100 k s8C SEC uin/sec

COST & SPAN-A 220 33 0049 23619 3872 0013 . 160.6674  0.0604 3075 Mod Walking

SCH E D U LE - due to load at A13
PROGRESS

0.0594
0.1009
0.0594
0.0054
0.0025

116

SPAN-B 220 22 33 0.049 23619 152.4988 0.0572 2714 Mod Walking

- due to load at B13



A base electrical analysis model has been created for
system performance analysis
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4 BCB-ATE-HOE K BCE-MDP-M4 ] BCESDP-0E ] BCESDRID K BOB-CAP-1 ] BCE-MDEIE ] BCESDR-ID] K BCESDRID Y BCE-MDE03

NXNKG ATFHCE l 120N MDP-M42 l 800G TRN-3DP-053 £0: RR-2DP-ID l SO0 CAP-I l IH0RG MDE-0E E 200G TRN-EDP-1D1 00 TRR-DP-ID l 18005 MOS8
P g d g i




Components include mechanical equipment supplying
the third floor

3 MCE-MDS-02E
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This model will be changed to reflect chilled beam

additions later in the semester

N
—
ATS-EB2

& 1100G4

3} | MCB-EDPS-M42

EDES-NM42

J BCB-ACF-2

DCON-ACF-2

U ACF-2-8

o Q ACF-2-E

} BCB-ACF4

& 40060

DCON-ACF-4

;C){ ACF-45

U ACF4E



The cantilever support system redesign necessitates
an architectural breadth
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Cantilever Support Redesign Brainstorm




The cantilever support system redesign necessitates
an architectural breadth

FACADE
REDESIGN

DISTRIBUTION
SYSTEMS

CANTILEVER
REDESIGN

COST &
SCHEDULE
PROGRESS

Developing Color Schemes And Nest Layout




The cantilever support system redesign necessitates
an architectural breadth

FACADE
REDESIGN

DISTRIBUTION
SYSTEMS

CANTILEVER
REDESIGN

COST &
SCHEDULE
PROGRESS

View From Project North East




The cantilever support system redesign necessitates
an architectural breadth
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View From Project North West




The Cantilever Redesign will save money, space in the
penthouse, and provide an interesting place to light
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Breaking down the full schedule into different
categories for the 4D model.

Activity ﬂ_-
FACADE Description AATLI [ AlSTO[ND I TEMI AT L[ A[S[O[NIDL]

I-PILESANITIAL STORM & SAN

REDESIGN 10N FOR MINI-PILES

DISTRIBUTION
SYSTEMS

CANTILEVER
REDESIGN

COST &
SCHEDULE
PROGRESS

nﬂ 3-.-|L.r|=|l|"il'l
1
L"u E" rv."lmi iles !




SIPS scheduling can reduce the longevity of highly
repeatable spaces and construction types
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3D site logistics modeling and 4D modeling will help
visualize the construction process
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3D site logistics modeling and 4D modeling will help
visualize the construction process
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Excel spreadsheets and takeoffs from Revit will help
when is comes to last minute changes

| N A E— L
m Length umtles- Untﬂ Volu.lne- Unlt- Welght ton- Unlt' Maten’ Labt. Equlpmer-
x _-_ _

.43 0426
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KGB Maser’s Next Steps

Finalize facade changes based on overall cost impacts
Architecturally develop courtyard beneath cantilever
Advance mechanical and electrical distribution systems

Continue detailed estimate of structural, mechanical
and lighting systems

Frequently coordinate team designs

Integrate prefabrication and SIPS scheduling of office
and lab spaces




Questions?
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Illuminance Contours
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llluminance (fc)
Min.  Avg. Max

90 365 106.0% 11.73

45 936 108 240

150 343 550 3.67

73 200 253 3.47

Max./Min.

657.0 0.796
224.0 0.681*

Coeff. Of Variation

0.47

0.15

0.27

0.23

Uniformity Gradient
2.47
1.31
1.42

1.38




cBaQ

Active multuservice chilled beam




