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Presentation Outline

 Technology Overview

e Discuss DOD GSHP Report to
Congress
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Definition of ground-source
| heat pum

* A geothermal heat pump Is a heat pump
that uses the ground, groundwater, or
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Same technology, different
' names

« Ground source heat pumps (GSHP)
« Ground coupled heat pumps (GCHP)
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GSHP efficiency vs. traditional
' HVAC

« GHPs exchange heat with the earth, rather than
with ambient air

e Earth provides a much better heat exchange
medium
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I I I I I The earth is like a solar battery absorbing nearly half of the sun's energy.

The ground stays a relatively constant temperature through the seasons,

providing a warm source in winter ¢~ a cool heat sink in summer.
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Average Air Temperatures
= Stillwater, OK USA
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 Mean Temperature Variations
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| Ground Water Temperatures
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of a GSHP
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| Geothermal System “Loops”

Refngerant Loop

9
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Optional
cooling
tower for
hybrid
systems

Wells to Surface water loops
groundwater

Surface water loop

Matrix of ground
heat exchangers
in vertical bores

: ﬂ'\.\
Ground heat j’
exchangers in "

rtical
Lo Ground heat "
exchanger

horizontal loop




Capacity of a typical 4-ton
£~ geothermal heat pump vs. EWT
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Efficiency of a typical 4-ton
£~ GHP as a function of EWT
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| DOD GSHP Report to Congress

 DAA 2006 requested report on GSHPs
usage in the DOD

— Types of DOD facilities
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DOD GSHP Historical Tons
= |Installed

Figurs £: GSHF Historical Tons Insialled
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| DOD GSHP Service Split

Table 2. DOD CONUS GSHP3 Installed Pertinent Information
Total# 0FGSHP | Total Reportsd GSHP'S Operational | Tofal Reported Annual Savings™ | % Projects Per Fnance Mechanism’
(%) lintalled Ton Capaciy) [kiWh App/Cther  UESC  ESRC
953412553 | T o ] Wk | B
3931903 Not Suffient DatatoReoot | 30% | 4% | 7% |
7679/ 1A% 3% W
FOEL

N 47152050 138,345,080
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Types of DOD Facilities using

G5HP Ton Capacity Installed and Operating
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All of Alaska in Zone T
Exceapt for the following
Boroughs in Zone &:

Bethel Morthwest Arctic
Delingham Southeast Farbanks
Fairbanks M. Star  Wade Hampton
Mame Y ukion-K oyukuk
Marth Slope

F:Jld,
& MA Cany Sniea

Zone 1includes
Hawian, Guam
Pueric Rico
and the Virgin Islands

Figure 2: DOD Installations with GSHPs Currently Installed or Planned to be Installed

(Shown on DOE IECC Climate Classification Map) (Briggs  ef. al., 2002)
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M DOD GSHP Geographic info

Table 4(k): DOD GSHP Frojects Geographical Information (cont'd) and Cost Effectiveness Estimates
DoD DOD % Hverage
Reported Building Effeciiveness’ | Average Project
00D Bldgs GSHP sguare (&nnual Savings| Payback Period
Climate Climate Zone  |Representative US|  Owned® Installed | Footage using] (kWh) / Ton (yrs)
Zone No.' Mame / Type' City (K5F) (KSF) GEHF Installed)

| 1A | VeryHot-Humid] MiamiFL | g1l 0 ] o00% ] 0 MNA [ MNA ]
| 18 | veyHot-Dry | - [ [ 0 | 000% | mA [  MNA
|24 | Hot-Humid | Houston TX | 1532521  374] 024% |  130467]  12.20 |
| 28 | Hot-Dry | | 22967| 1Proect | MNoData | MoDala | MNoDafa |
Warm - Humid | Memphis, TN 4.041.33

Warm - Dry El Paso, TX
| Warm - Marine_|San Francisco, CA| | 0 ] o00% | 0NA | NiA

- 9,682.80

| Mixed - Dry | Albuguergue, HM | 1Project | MNoData | MoData |

| Mixed - Marine | Salem. OR | 5 |0 | oo0o% | WA

54 | Cool-Humid | Chicago L | 184807  276] 018% |  511.06] 5.
| 8 | Cool-Dry |  Boise D [ 100140 25| 002% | MoData [ MoDala |
0.19% 27.30
| 68 | Cod-Dry | HelenamrT | 5488 0 | 000% | NA | 0 NA
|7 | VeryCold | DuluthMN |  15543] 0 | 000% | WA |  NA |
| 8 |  Subarfic | Farbanks AK [ - | 0 | 000% [ WA | @ MNA |
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Report Modeling Results

Table &(a)

Simple pavback {years) of vertical bore GSHP

and hybrid GSHP sy:fems in various cities, and with varion

izl s (REHE

Seanle, WA
Tusssn, A7

Table &(k): Bldg 1164 (admin}: Somple payback {vears) of vertical bore GSHF and

Himadulu, HI
kine, XD

Seanle, WA

Tusssn, A7

Table &(c): Bldg 1150 (barra Simple payback {years) of vertical bore GSHP
in varions cities, and with vario
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Figurs S{al: Project Cost (ODollars) vs. Installed Capacity (Tons)
(M _Cormrmearcial Fropescts, Log Scale)
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| Report Recommendations

Train Designers and Energy Managers

Design Assistance. Establish a center of expertise either
within DoD or in collaboration with one of the (DoE)
laboratories

Specifications. Conduct periodic reviews of DoD UFGS
covering GSHP systems for consistency
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| DOD GSHP POCs h

« Army: Mr. Don C. Juhasz, Chief Army Utilities

and Energy Team, (703) 601-0374, DSN: 329-
0374, don.juhasz@us.army.mil

Air Force: Mr. Gerald Doddington, AFCESA,
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