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Project Background

Project Overview
= Site: Emmitsburg, Maryland
= Size: 60,000 SE /8 Stoeries; / 180 Beds
" Cost: $1.0,800,000 Noetal / $3,400,000 MEPR

Primary Project Team

" Owner: ihe Mount St. Mary’si University,

" Architect: Ayers /. Saint /. Gross, Architects

" Construction Manager: Gilbane

" Civill Engimeer: Harrs, Smariga, & Associates, Inc.
" Structurall Engineer: Keast & Hoopd Co.

" VER Engineer: Burdette; Keehler, Murphy, and Assoeciates, Inc.
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Project Background

Architecture

" [Designed to create the appearance ofi a
village

" Comprised primarily’ ofi 4-hbedreem SUites,
each with a shared bathreeom and Iving area

» Smallflounge: areal previded onl each floor

" [Designed to achieve: LEED Certification
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Current Mechanical Systems

Geothermal Heat Pump System

= Exterior

" Origimally:designed withr 125, 200 it deep
vertical wells

" Redesigned with 64, 400 ft deep) vertical
Wwells

" \Wellsilocated in the: courtyard in frent of
the building

" Stem firom distribution vault and
connected to building mechanical reom
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Current Mechanical Systems

Geothermal Heat Pump System

= |nterior
" 58 water=source heat pumps; linked to) the: ground! leops
" [ndividual units ranging firem i — 2.5, tens: oK each| space
" Condenser water pumps (2) rated at 375 GEPM

" No need for berler or copling teowWer;
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Current Mechanical Systems

Ventilation System

" Building designed for natural ventilation

" Exhiaust fans exchianged for (8) 1050 CEVI energy: recoveny units
" Each heat pump) closet receives 50/ CEM off ventilation air:
" Can reduce outdoor: air conditioning leads: by 80%

" Supplementaliventilation achieved Tirem energy. recoveny of exhaust air;
" Building pressurization

= Additienal ventilation when windoews are: clesed

Doemestic Service Water System
" () 750 GPH, 600 MBHIdemestic water: heater with' () 35 gallen expansion tank

" Hot water: recirculatedi by a 15 GRMin=line: pump
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Mechanical Depth

Goals:

" Perform analysis off yearly: energy: usage and cost off geothermal system
" Select comparable alternative units te moedeliin HAR

" Evaluate results; i) order: toy determine. merts, off each

" Perform first cost andilife cycle analyses

" Critigue: geothermal system based on results

PUrpose:

» University Veny interested in green design
" Geothermal uses| less energy; but first costs are high

m Are first costs; justified?
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Mechanical Depth

Was geothermal really the best choice for this
project?

Proposed Alternatives

" JraditienalfWater-Soeurce Heat Pumps

= Mini=Split: DXt Al=-Seurce: Heat Pumps
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Mechanical Depth

Case 1: Geothermal Heat Pump System
" Reject heat to and extract heat from) the: earth at stable temperatures, year-round
= \Vest efficient in; coeling mode,, especially; at part load conditions

" Reqguires less maitenance;, but hasia very high first cost due: to) the wells

Case 2: Water-Source Heat Pump System
" Reject heat to) copling tower and extract heat from) boiler
" [[ess efficient In| cooling) mode,, but greater; efficiencies;when heating

" Reguires additional equipment

Case 3: Air-Source DX Split Heat Pump System
" Reject heat to)and extract heat irem eEXterer condensing UnIts; via refiigerant
" [[ess| efficient than water-source applications

" Eliminates need| forr condenser Water pumps, cooling tewer, and boiler:
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Mechanical Depth

McQuay Water Source Heat Pumps
" Ground Loeop — Enfinity Medel ECW: Vertical Units; (I° — 2.5, Ten)
" Closed Loep — Enfinity, Medell ECV: Verticall Units: (4. — 2.5 lion)

McQuay Split System Air Handlers

" Condenser — Model HEEC Heat Pumpi (4.5 — 2.5 lien)
" Evaperater — Moedel SAHAIrR Handler (1.5 — 2.5 Tien)
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Mechanical Depth

Case 1: Existing Geothermal System Results
= Apnual ©perating Costs: $115,002
= VIEP' Annual Operating Costs: $46),604
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Mechanical Depth

Case 2: Proposed Water-Source System Results
= Annuall Operating Costs: $123;, 709
= VIEP' Annual Operating Costs: $55,340

= \ater-Source 8% more efficient:
when heating

= Geothermal 40%  more efficient
Wwhen cooling
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Mechanical Depth

Case 3: Proposed Air-Source System Results
= Annuall Operating Costs: $125,971.
= VIEP' Annual Operating Costs: $57,299

= Geothermal 50%  moere: efficient
when heating

= Geothermal 43%  more efficient:
Wwhen cooling
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Mechanical Depth

Annual Cost Comparisons

Yearly Cost Comparisons " Geothermal savings ofi 15.8%
$25,000 annually’ over water-seurce
$20,000
$15,000
$10,000
$5,000

$0

" Geothermallsavings of 18, 7%
annuallysever: alr=seurce

Air Cooling  Heating  Pumps Boiler ~ Cooling
System Tower

Fans HVAC System Components

O Air-Source
B Water-Source
O Ground-Source
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Life Cycle vs. First Costs

First Cost Comparlsons
Overhead and Profit | Total Installed First Cost
r :_ .

Equipment Costs
" Alr=-Soeurce cheapest — no beller, coling towWer, or condenser Wwater pumps
Installation Costs

" Geothermal most expensive — excavation) and! installation of; the wells
" A TImes more expensive: than Alr=Seurce

= 5 tIMES more expensive: than Water-=Seurce

Total Installed Eirst Cost

" Geothermallover $100,000 moere expensive than ether systems
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Life Cycle vs. First Costs

Life Cycle Cost Comparisons

25 Year Life Cycle
* Geothermal saves $1.7,000 over Water-Source

" Geothermal saves $28, 000 over Alr-Seurce

Gruund Suurce Water Suurce m

Life Cycle Cost
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Life Cycle vs. First Costs

Life Cycle Cost Comparisons

Payback Period for Geothermal
m 17,5 years for Alr=Seurce

" 9.2 years for Water-Source

Other Issues
" Relocation of water: utinty/ line
" [[engthening ofi schedule

" Poessible need| for supplemental heating| andfcooling at: extra cost

Even So...
" Dermitory, couldhave: a expected life; off more: than 50 years
" [fong term savings willflee sulstantial

" Savings woeuld icrease ifi electricall costs WeRt up
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Electrical Breadth

Goals:

" Determine the available reoef space: for PV panels
= Perform analysis off possible electricall generation; using RENScreen

" Decide whether a PV system woeuld be woerth) the investment

PUrpose:

» University Veny interested in green design
" Epvironmentall selar system tempting for LEED! peimts
" Ofifset some! of the 860 MWh effannual building energy: use

" Couldia PV system he economically, designed for this project?
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Electrical Breadth

Available Roof Space

Primary Case

m 3255 (it available space
" 65% Usable

w1655/ Panels

" Seuth-EFacing

Alternate Case

m 1942 1= available space
" 80%) Usalble

n 1112F Additienall Panels

" Seutheast-EFacing
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Electrical Breadth

Photovoltaic Analysis Results

Ilominal kW

FProduced
Alternate
Primary Case

m 3879 VIWhrusetull energy, generated annually,

" 494 off annuall energy Usage — savings off $4,562

Alternate Case
m 57,98 MIWhrusetull energy, generated annually,

" 796 off annuall energy Usage — savings off $7, 827

Payback Period Not Acceptable!
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Final Recommendation

Mechanical Heating and Cooling System

" Geothermal system best alternative
" VoSt efficient system
" Higher first costs offset by possible’ leng term savings

" Epvirenmentally: firendly and imnevative

Photovoltaic Electrical Generation

" \/ery eXpensive first cost
= |nefficient: system with very long payback perod

" Not Worth the investment at present
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uestions?
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