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Overall Project Cost - $641 Million
Delivery Method – Design/Build
Construction Start – July 2008
Construction End – November 2010

Location – Bethesda, Maryland
Building Use – Office/Hospital
Building Size – 598,595 sf

Building A – 6 Stories
Building B – 4 Stories

•Cooling System Overview
•Heating System Overview
•Air Distribution System Overview

Building Overview
Site Conditions
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•Cooling System Overview

-(3) 1,000 Ton Centrifugal Chillers
-(2) Heat Recovery Chillers
-(3) 1,000 Ton Induced Draft Cooling Towers Located Off Site
-Variable Primary Pumping

•Heating System Overview
•Air Distribution System Overview

Building Overview
Site Conditions
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•Cooling System Overview

-High Pressure Steam is Delivered from Campus Plant (125 psig)
-Steam Pressure Reducing Stations (75 and 15 psig)
-Humidification Steam Generators
-Shell and Tube Heat Exchangers

•Heating System Overview
•Air Distribution System Overview
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Site Conditions
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•Cooling System Overview

-(11) 50,000 cfm Air Handling Units
-(11) Total Energy Wheels
-Constant Volume Supply

•Heating System Overview
•Air Distribution System Overview
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
•Combined Heat and Power Analysis

Mechanical Redesign
Goals and Objectives

- Utilize Technologies that Reduce Life Cycle Cost
- Reduce Steam Demand from Campus Plant
- Reduce Building Electric Consumption

$/Mbtu
Electricity 0.0357

Campus Steam 0.0299
Natural Gas 0.0089
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
•Combined Heat and Power Analysis

Mechanical Redesign
Fan Analysis
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
•Combined Heat and Power Analysis

Fan Analysis

Total Yearly Savings - $59,944
Initial Cost - $297,896
Yearly O/M Cost – $21,600
Simple Payback – 8 Years
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BPST Analysis
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
•Combined Heat and Power Analysis
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Total Yearly Savings - $40,093
Initial Cost - $160,000
Yearly O/M Cost – $15,240
Simple Payback – 7 Years

BPST Analysis
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
•Combined Heat and Power Analysis
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CHP Analysis
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•Goals and Objectives
•Decentralized Supply Fan Analysis
•Backpressure Steam Turbine Analysis
•Combined Heat and Power Analysis
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LCC and Conclusion

Total Yearly Savings - $902,815
Initial Cost - $4,208,599
Yearly O/M Cost – $279,322
Simple Payback – 7 Years

Total Yearly Savings - $640,275
Initial Cost - $4,457,555
Yearly O/M Cost – $292,407
Simple Payback – 13 Years

CHP without BPST

CHP with BPST

CHP Analysis
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•CHP Acoustical Impact
•IC Engine Acoustical Properties
•Acoustical Study

Mechanical Space

IC Engine

Adjacent Rooms
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•CHP Acoustical Impact
•IC Engine Acoustical Properties
•Acoustical Study

Gait Lab

NC Max 40

63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz

Engine dBA re 20µPa 95 101 99 94 93 92 94 95

A weighting ‐26 ‐16 ‐9 ‐3 0 1 1 ‐1

Engine dB re 20µPa 121 117 108 97 93 91 93 96

IC Engine Enclosure TL 22 22 29 40 48 54 60 60

Wall TL 42 42 45 53 61 67 70 70

Added Absorption TL 21 21 27 29 37 49 53 53

dB in Receiving Room 36 32 7 0 0 0 0 0

NC Curve Limits 63 55 50 45 41 39 37 36

Acoustic Analysis
IC Engine
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•Brief Overview

Shading Analysis
Overview

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D



WRNMMC

Presentation Outline
Building Overview

The Pennsylvania State University
Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

Mechanical System Redesign

Solar Shading Analysis

LCC and Conclusion

Acoustic Analysis

•Lifecycle Cost Analysis
•Mechanical System Recommendation
•Questions

Conclusion
Lifecycle Cost

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D



WRNMMC

Presentation Outline
Building Overview

The Pennsylvania State University
Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

Mechanical System Redesign

Solar Shading Analysis

LCC and Conclusion

Acoustic Analysis

•Lifecycle Cost Analysis
•Mechanical System Recommendation
•Questions

Conclusion
Lifecycle Cost

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D



WRNMMC

Presentation Outline
Building Overview

The Pennsylvania State University
Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

Mechanical System Redesign

Solar Shading Analysis

LCC and Conclusion

Acoustic Analysis

•Lifecycle Cost Analysis
•Mechanical System Recommendation
•Questions

Acknowledgments

Acknowledgments:

Chris Skoug and Tim Michael – Southland Industries

Joe Gargagliano – SJ Rafferty Company, Inc.

Joeseph Koshy – GE Energy (Jenbacher Gas Engines)

All of the AE Faculty especially the Mechanical Instructors

The AE Class of 2010

Conclusion

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D

WRNMMC
The Pennsylvania State University

Justin Herzing – Mechanical Option
Advisor – James Freihaut, Ph D


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

