The Try Street Terminal Building

620 Second Avenue
Pittsburgh, PA
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s Art Institute of Pittsburgh (AIP)
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Renovations
= Reasons

= Benefits
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TKA Architects
Massaro Corporation
McKamish
Star Electric Company
The Kachelle Group
Sauer, Inc.
Ruthrauff, Inc

Construction Dates
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Try Street Terminal Building

Features & Functions

= New Architectural Features
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Existing Mechanical System
= Conventional WSHP System
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Conventional WSHJP?

Cooling Tower
(plus Water-to-Water
Heat Exchanger)

Expansion Tanki
EL[nlr Separator Fluid Cooler
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Mechanical Analysis

Existing Mechanical System - Airside
= (4) Make-up Air Units (MAU)
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Existing Mechanical System - Airside
(4) Air Handling Units (AHU)

(1) 10 ton heat pump
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Alternative Mechanical Systems
= Design Focus

Objectives
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Geothermal Heat Pumps
= Benefits

» Disadvantage

= Types investigated: closed/open loop
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GCHP System

Heat exchanged between water in pipes and
ground soil

Vertical System

Horizontal System

Closed loop system not selected
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GWHP System

Open loop — water not confined to loop of pipes
Groundwater — source of cooling

Pumping well — moves groundwater

Possible arrangements
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GWHP System

= Direct-use

« Standing Column

= Problems
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GWHP - Primary Focus

= Indirect-use

= Two Well System

= PA - Class V, no additives

Open Loop - Indaact
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Groundwater source
« Underground River
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Heat Exchanger Sizing
Optimum Flow Rates

Heat of rejection = 4,200 MBH (controlling case)
Heat of absorption = 1,053 MBH
ARI 325 rating for GWHP

Approach of 3-7F
AT typ. less than 10F

groundwater
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Heat Exchanger Sizing
= Mueller 60MH model I

Accu-Calc Heat Exchanger Calculator
m Flow Rate Temperatures {°F) Flow Rate

| 70 S =) 60

Allowable Pressure Drop \\\ Allowable Pressure Drop
|10 [0 |10 [

x.._,m

Heat Loa

Theta Hot LMTD Theta Cold

| 20022 [REES

Operating Pressure (PSI)
Hot Cold

Convention Center
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Well Design

= Well Spacing

= ~4,400 ft* available




Try Street Terminal Building Mechanical Analysis

GWHP - Energy Analysis
= HAP model

m Existing GWHP

Percent
Annual of
Cost (§/fe2 Total
Component %) )

Air System Fans 18 554 0.131 18,554 0.131 -

|

Electric Equipment 439,187
Non-HVAC Sub-Total 555,505
Grand Total 849,282 6.010 100.0 809,263 5.727 100.0
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Cost Comparison

RETScreen

GSHP Project Cumulative Cash Flows
Commercial System, Pittsburgh, PA
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Computational Fluids Model

= Problem

= Spaces evaluated

= Objectives
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Phoenics VR
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CFD Model

Phoenics Model
= Velocity Slices

Yelocity, m/s
3.008414
2.820388
2.632362
2.444336
2.256310
Occupant Comfort 2.060205
1.8B0259
N 1.692233
0.25 unnoticed 1.504207
1.316181
0.25-0.51 pleasant 1.128155

0.9240129

0.752103

geneally aware of air 0.564078
0.376052
0.51-1.02 movement 0.188026

1.02-1.52 drafty 3.30E-11
>1.52 problem




CFD Model
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Phoenics Model

= Temperature Slices

= Diffuser placement & supply flow rates — acceptable!
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Indoor Air Quality Study
Objective

= Ultraviolet Germicidal Irradiation (UVGI)

System
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IAQ Study

CREON2000 Room Unit
Patented Technology

AIR FLOW

Study - Journal of Asthma o P

light

Low maintenance design

Micro be Redu Ction Number of days with asthma symptoms for

CREON2000 and placebo group
|

Room Unit - offers flexibility in
number of units installed

hortness of breath  Chast lightness
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Conclusions

Conclusion
» GWHP indirect-use system

= Based on information available and
calculations completed — Recommend!
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| Conclusions
[ ]

Thank You

Questions?




