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General Information:
Owner:

Steward Healthcare

Occupancy:

Hospital

Location:

Taunton, MA

Existing Building Area:

100,000 SF

Expansion Area:

40,000 SF
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Phase 1:

MRI

Phase 2:

Emergency Department

Patient Treatment Rooms

Psychiatric Ward

Isolation Rooms

General Information:
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Phase 1:

AHU-1: 2500 CFM

Steam Preheat Coil

DX Cooling Coil

Electric Reheat

Current System:
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Phase 1:

AHU-1: 2500 CFM

Steam Preheat Coil

DX Cooling Coil

Electric Reheat

Phase 2:
AHU-2: 35,000 CFM

Hot Water Preheat Coil

Chilled Water Cooling Coil

VAV Box – Hot Water Reheat

Current System:
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Existing Building Steam Plant
LPS to Steam to HW Heat Exchangers

180° F HW Supply

140° F HW Return

Current Heating System:
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Existing Building Steam Plant
LPS to Steam to HW Heat Exchangers

180° F HW Supply

140° F HW Return

Current Heating System:

New 155 Ton Air Cooled Chiller
55° F CHW Supply

43° F CHW Return

Current Cooling System:
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ASHRAE 90.1 - 2010:
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ASHRAE 90.1 - 2010:

27% Outdoor Air
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ASHRAE 90.1 - 2013:
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ASHRAE 90.1 - 2013:

27% Outdoor Air
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Key Considerations:
Equipment First Cost

System Feasibility

Life Cycle Cost

Energy Consumption
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ALTERNATIVE 1

Air-to-Air Energy 

Recovery

AHU-1 System Features:
100% Outside Air

AHU-1: 6600 CFM

EAHU-1: 6600 CFM

Glycol Solution Loop

Considerations:
Additional Equipment Cost

ASHRAE 90.1 – 2013 Compliance

Cross-Contamination
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AHU-2 System Features:
AHU-2: 23,000 CFM
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Additional Equipment Cost

ASHRAE 90.1 – 2013 Compliance
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ALTERNATIVE 1

Chilled Water and 

Condenser Water Loop

System Features:
145 Ton Water Cooled Centrifugal Chiller

1,726,200 Btu/hr Open Cooling Tower

43° F Chilled Water Supply

85° F Condenser Water Supply

Considerations:
Additional Equipment Cost

Re-evaluation of Roof Structure
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34% Savings in Natural Gas Consumption
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Consumption

Reductions:
8.5% Reduction in Space Cooling

41% Reduction in Fan Energy

44% Reduction in Space Heating

Increases:
83% Increase in Pump Energy
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ALTERNATIVE 1

Annual Operating Cost

Total Cost Savings:
15% Total Annual Savings

10% Savings in Electrical Costs

34% Savings in Natural Gas Consumption

$4.47/SF
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970,400 Btu/hr Cooling Tower

43° F Chilled Water Supply
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Considerations:
Reduced Equipment Sizes

Reduced Equipment Cost
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Total Cost Savings:
32% Total Annual Savings

26% Savings in Electrical Costs

54% Savings in Natural Gas Consumption

$3.60/SF
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Life Cycle Cost and 

Payback Period

Cost Basis:
25 Year Equipment Life

First Cost:
RS Means Mechanical Cost Data 2015

Maintenance Cost:
RS Means Facilities Maintenance & Repairs 2015

Utility Cost:
eQuest Energy Simulation

Escalation Factors:

NIST Handbook 135

Base 4,726,768.09$     

Alternative 1 4,157,240.30$     12% 1.85

Alternative 2 3,771,892.32$     20% 4.98

Total Life Cycle 

Cost Savings

Payback 

Period

Life Cycle Cost
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Negative Pressure Relationship

70-75° F Design Temperature

12 Total ACH
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Latitude: 41.7°

Total Area: 3800 SF
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Electric Generation

Considerations:
Total Site Electric Consumption: 831,450 kWh

Total Generated by Panels: 103,349 kWh

Remaining 88% produced by the grid



Electrical Breadth

Photovoltaic Array
Introduction

Building Overview

Overall Goals

Mechanical Analysis

CFD Analysis

Electrical Breadth
Site Information

Electric Generation

Economics

Conclusions

Economics

Photovoltaic Panels Payback

9%161,154.00$     14.6211,022.58$                   

First Cost

Annual Consumption 

Savings

Annual Consumption 

Savings Payback Period (year)

Payback Period:
Initial Investment    

Cash Inflow per Period
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Alternative 2: VRF
26% Savings in Electrical Consumption

50% Savings in Natural Gas Consumption

32% Total Annual Utility Cost Savings

23% Cost Savings over the Equipment Life

4.5 Year Payback
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Photovoltaic Array
12% Reduction in Electrical Grid Generation

9% Reduction in Annual Cost

14.5 Year Payback
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