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PROGRESS REPORT 

MILLENNIUM SCIENCE COMPLEX 



Reducing the cost of the structural system will provide 
the necessary funding for energy efficient upgrades 
which is anticipated to produce life cycle savings. 

 

KGB Maser’s Team Goal 

 



Façade analysis has included exploring different 
overhang depths, construction types, and shading  
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Existing Thickness to 

Space: 22.90 inches 

 

Existing R Value: 36.73 



Façade analysis has included exploring different 
overhang depths, construction types, and shading  
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2” additional layer of insulation 

 

Proposed Façade Thickness to 

Space: 24.88 inches 

 

Proposed R Value: 51.45 

 

NEGLIGIBLE ENERGY IMPACT 



Façade analysis has included exploring different 
overhang depths, construction types, and shading  
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GSky Green Wall System rendered on the East façade of the Life Science wing 
and South façade of the Material Science wing 

 



Façade analysis has included exploring different 
overhang depths, construction types, and shading  
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Isometric specification of Green Wall application to concrete wall 



Façade analysis has included exploring different 
overhang depths, construction types, and shading  
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Green Wall Section 



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

ENVELOPE LOADS 
PRIMARY HEATING 

ENERGY 
PRIMARY COOLING 

ENERGY 
AUXILARY ENERGY 

% Decrease % Decrease % Decrease % Decrease 

VARYING 
REVEAL 
DEPTHS 

3' 0.02 0.00 0.01 

Negligible 

3.5' 0.04 0.01 0.02 

4' 0.05 0.03 0.02 

IMPROVED 
GLAZING + 

REVEAL 
DEPTHS 

2.5' 0.11 0.01 0.04 

3' 0.12 0.01 0.04 

3.5' 0.14 0.03 0.05 

4' 0.15 0.06 0.05 



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

HTG OPERATING 
SAVINGS 

CLG OPERATING 
SAVINGS 

TOTAL ENERGY SAVINGS 
PERCENT OF 

OPERATING COST 

$/yr $/yr $/yr % 

VARYING 
REVEAL 
DEPTHS 

3' 0 $182.10  $182.10  0.25% 

3.5' $552.84  $364.20  $917.04  1.25% 

4' $1,658.52  $364.20  $2,022.72  2.75% 

IMPROVED 
GLAZING + 

REVEAL 
DEPTHS 

2.5' $552.84  $728.40  $1,281.24  1.74% 

3' $552.84  $728.40  $1,281.24  1.74% 

3.5' $1,658.52  $910.50  $2,569.02  3.50% 

4' $3,317.04  $910.50  $4,227.54  5.75% 



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

 

 

 

 

FAÇADE 
REDESIGN 

DISTRIBUTION 
SYSTEMS 

CANTILEVER 
REDESIGN 

COST & 
SCHEDULE 
PROGRESS 

 



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 
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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 

 

 

 

 

FAÇADE 
REDESIGN 

DISTRIBUTION 
SYSTEMS 

CANTILEVER 
REDESIGN 

COST & 
SCHEDULE 
PROGRESS 

 



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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EXTERIOR FOUR 
PIPE BEAMS 

 

INTERIOR TWO 
PIPE BEAMS 

 

SUPPLEMENTAL 
COOLING 
EQUIPMENT 

 



Dual energy recovery at Lab AHUs will deliver neutral 
air to interior lab spaces and ACBs will provide cooling 
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Trane TRACE outputs have given preliminary estimates 
of quantity and performance of chilled beams 
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ROOM 

NUMBER 
OF 

CHILLED 
BEAMS 

CAPACITY OF 
 BEAMS IN ROOM 

BTUH 

 DESIGN CHW 
INLET TEMP 

DEG F 

DESIGN CHW 
OUTLET TEMP 

DEG F 

 PRIMARY AIRFLOW 
 TO ROOM 

CFM 

sp-N-237A 4 8331 61.2 65.2 206 

sp-N-301 4 6925 61.2 65.2 171 

sp-N-303 4 6925 61.2 65.2 171 

sp-N-316 2 3055 61.2 65.2 75 

sp-N-324A 4 8168 61.2 65.2 202 

sp-N-328A 4 8493 61.2 65.2 210 



3 Different cases for fume hood energy have been 
identified for energy and CFD analysis 
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Case 1: Existing VAV Fume Hoods - 100/125 fpm 

 

Case 2: Low Flow VAV Fume Hoods - 80 fpm 

 

Case 3: Constant Volume Hoods  

 

 



Cellular members will provide pre-cut voids through 
which branch ducts will snake to the rooms 
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Cellular members will provide pre-cut voids through 
which branch ducts will snake to the rooms 
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A base electrical analysis model has been created for 
system performance analysis 
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Components include mechanical equipment supplying 
the third floor 
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This model will be changed to reflect chilled beam 
additions later in the semester 
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Cantilever Support Redesign Brainstorm 
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The cantilever support system redesign necessitates 
an architectural breadth   

 



Developing Color Schemes And Nest Layout  
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The cantilever support system redesign necessitates 
an architectural breadth   

 



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

 



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

 



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. 
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SIPS SCHEDULE PLANNING 
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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 

 



 

KGB Maser’s Next Steps 

 • Finalize façade 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? 







Illuminance Contours 

10 fc 

20 fc 

30 fc 

40 fc 

50 fc 



Illuminance Contours 

10 fc 

20 fc 

30 fc 

40 fc 

50 fc 



Space Area (ft2) 
Allowable LPD  

(W/ft2) 

Allowable 

Power (W) 

Total Power 

Used (W) 

Actual LPD 

(W/ft2) 

Study Area 825.0 1.2 990.0 657.0 0.796 

Corridor 657.9 0.5 329.0 224.0 0.681* 

Illuminance Summary 

Space 
Illuminance (fc) 

Max./Min. Coeff. Of Variation Uniformity Gradient 
Min. Avg. Max. 

Study Area 

 Only 
9.0 36.5 106.0* 11.73 0.47 2.47 

Corridor 

Only 
4.5 9.36 10.8 2.40 0.15 1.31 

Student Area 

Combined 
15.0 34.3 55.0 3.67 0.27 1.42 

Corridor 

Combined 
7.3 20.0 25.3 3.47 0.23 1.38 




