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Engineers
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Construction Manager: Clark 

Construction

Acoustic Consultant: Shen 
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Energy Costs KWH KBTU/YR

Heating 142345 485825

Cooling 186857 637742

Auxiliary Mechanical 
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3954 13496

Lighting 280914 958760
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Life Cycle Cost Estimate

Delta First Cost $  40,555.00

Net change in annual operating cost $    4,168.00

Simple Payback Period 9.73

Length of life 20 years

Discount Rate 3%

Savings over life (20yrs @ 3%) $  62,009.29

Benefit to Cost Ratio 1.53

Is BCR Cost effective? YES

Internal Rate of Return 8.13%

Cost Analysis
Length of Life – Mitsubishi

3% expected discount rate 

8.13% IRR
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Alternative 1 & 2 Comparison

VAV VRF %Difference

CFM 109761 106867 2.64%

KW 1181926 1108271 6.23%

CO2 (lbm/yr) 3265014 3090651 5.34%

SO2 (gm/yr) 11672 11049 5.34%

NOX (gm/yr) 4982 4716 5.34%

Comparison
Similar operation to VAV

Less cooling energy, 6%

10 year payback period

Potential 5% reduction in 

CO2 emissions
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Conclusion: 
VRF is not a good option
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Challenges
Maintain Aesthetic

“minimize intrusion to surrounding 
square…strong and elegant…respectfully 
respond to the heavier mass…”
- DBA Website
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Trace 700 VAV Model
Alternative with new glass type
Compare with VAV design

Original Glass

Material Description
Thickness 

(in.)

Outboard 

Lite

clear (low iron) heat tempered, 

heat soaked glass with Low 

Emissivity Coating on Number 

2 Surface, and with flat ground 

and polished edges

0.31

Air Space Air 0.5

Inboard 

Lite x2

Clear (low iron) heat soaked 

glass laminated with 0.060" 

DuPont SentryGlass Plus 

structural interlayer with flat 

ground and polished edges

0.625

Thickness 1.50

Approximate U-Value 0.31

Shading Coefficient 0.50

Visible Transmissivity 0.90

Vertical Insulating Laminated Glass

Material Description
Thickness 

(in.)

Outer 

Layer

Insulating tempered glass with 

30% silk screen coverage
0.25

Air Space Air 0.5

Inner 

Layer

Tempered glass with low-E 

coating
.25

Thickness 1.00

Approximate U-Value 0.26

Shading Coefficient 0.35

Visible Transmissivity 0.55

Proposed Viracon Glass

Material Description
Thickness 

(in.)

Outer 

Layer

Insulating tempered glass with 

30% silk screen coverage
0.25

Air Space Air 0.5

Inner 

Layer

Tempered glass with low-E 

coating
.25

Thickness 1.00

Approximate U-Value 0.26

Shading Coefficient 0.35

Visible Transmissivity 0.55
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Façade change beneficial
Reduced energy cost
Aesthetic unharmed
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Octave 
Band

Absorption 
Coefficient, 

125 0.1

250 0.07

500 0.05

1000 0.05

2000 0.04

4000 0.04



Results
Room RT = 0.4 s.

Highest RT at 125 Hz
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Conclusion
This RT is good for space

Low frequency concern
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VRF System
Less energy use

Rate of return, 8.3%

Payback period, 10 years

Cost, $40,000 extra

Pavilion Facade
Less energy use

Lower cooling load

Acoustic Analysis
Meets criteria

RT of 0.4 s. ideal
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 A – Daylighting

 B – VAV System

 C – VAV/VRF Comparison

 D – Façade Comparison
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Energy Costs KWH
KBTU/Y

R

Heating 142345 485825

Cooling 186857 637742

Auxiliary 

Mechanical 

Equipment

3954 13496

Lighting 280914 958760

Receptacle Load 559656 1910107
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