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Building Information

Location: University Park, Pennsylvania 

Use: Mixed use of Office and Workshop

Size: 33,420 SQFT

Stories: 3 above grade and a partial basement

Construction Date: July 2018-July 2019
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Building Information

Owner
Penn State Office of Physical Plant

Construction Management
Alexander Building Construction Co.

Architect
Buchart Horn Architects

MEP/Structural Engineer
Buchart Horn Architects
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Existing Systems

➢Shell and Tube Heat Exchanger
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Existing Systems

Shell and Tube Heat Exchanger

➢Dedicated Outdoor Air Unit with Enthalpy 
Wheel and Fan Coil Units
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Existing Systems

Shell and Tube Heat Exchanger

Dedicated Outdoor Air Unit with Enthalpy 
Wheel and Fan Coil Units

➢Mini Split system
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Existing SystemsPSU Steam Services Building
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Electric Cost 0.08434 $/kwh

Electric Demand Cost 2.93 $/kw

Steam Cost 18.39 $/1000 lbs.

Gas Cost 0.67058 $/therm

Water Cost 10.19 $/1000 gal

Chilled Water Cost 0.22 $/ton-hr
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Total Building Energy per 

year

(kBtu/yr)

6,458,112.00

Total Source Energy per year

(kBtu/yr)
12,619,165.00

Energy Cost per year $ 97,633.00

Initial Cost $ 215,000.00

Maintenance Cost per year $ 6,363.65

15 Year Life Cycle Cost $ 1,774,949.00



Mechanical Redesign:
Active Chilled Beams
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Mechanical Redesign:
Active Chilled Beams

Total Building Energy per 

year (kBtu/yr)

6,680,735.00

Total Source Energy per year

(kBtu/yr)

12,624,769.00

Energy Cost per year $ 96,691.00

Initial Cost $ 159,100.00

Maintenance Cost per year $ 1,417.45

15 Year Life Cycle Cost $ 1,630,726.75

Savings per year $ 5,888.20
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Acknowledgements 𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑃𝑒𝑟𝑖𝑜𝑑 =
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑠𝑡

𝑆𝑎𝑣𝑖𝑛𝑔𝑠
=

$159,100

$5,888.20
= 27 𝑦𝑒𝑎𝑟𝑠



Mechanical Redesign: 
Active Chilled Beams
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Mechanical Redesign: Air Handling Unit 
Changeover-Bypass System with VAV
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Mechanical Redesign: Air Handling Unit 
Changeover-Bypass System with VAV

Total Building Energy per 

year (kBtu/yr)
5,444,031.00

Total Source Energy per year 

(kBtu/yr)
11,683,876.00

Energy Cost per year $ 94,770.00

Initial Cost $ 114,000.00

Maintenance Cost per year $ 548.20

15 Year Life Cycle Cost $ 1,543,773

Savings per year $ 8,678.45 𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑃𝑒𝑟𝑖𝑜𝑑 =
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑜𝑠𝑡

𝑆𝑎𝑣𝑖𝑛𝑔𝑠
=

$114,000

$8,678.45
= 13 𝑦𝑒𝑎𝑟𝑠



Mechanical Redesign: Air Handling Unit 
Changeover-Bypass System with VAV
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Mechanical Redesign: 
Depth Comparison
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Mechanical Redesign: 
Depth Comparison
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1.2 LD + 1.6 LL

Pf = 0.7 * Ce * Ct * Cs * Is * Pg



Electrical Breadth

Original Circuit and Panel 
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Final Remarks and RecommendationsPSU Steam Services Building
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Total Building Energy 

savings per year (kBtu/yr)
1,014,081

Total Source Energy savings 

per year (kBtu/yr)
935,289

Initial Cost savings $ 101,000.00

Cost savings per year $ 8,678.45

15 Year Cost Savings $ 231,176.75

25 Year Cost Savings $ 317,961.25
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