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The report summarizes geothermal activities of the Geo-Heat Center at Oregon Institute of Technology for the second 
quarter of FY-95. It describes 92 contacts with parties during this period related to technical assistance with 
geothermal direct heat projects. Areas dealt with include geothermal heat pumps, space heating, greenhouses, 
aquaculture, resources and equipment. Research activities are summarized on geothermal energy cost evaluation, low- 
temperature resource assessment and ground-source heat pump case studies and utility programs. Outreach activities 
include the publication of a geothermal direct heat Bulletin, dissemination of information, geothermal library, and 
progress monitor reports on geothermal resources and utilization. 

Project Summary: January 1 - March 31, 1995 

Technical Assistance. GHC staff provided assistance to 92 requests during the reporting period from 22 states, and 
Canada, New Zealand and Indonesia. A breakdown of the number of requests relative to applications are: geothermal 
heat pumps (19), space heating (8), greenhouses (6), aquaculture (3), industrial (2), resources (7), equipment (13), 
and other (34). 

R & D Activities. Progress is reported on: (1) Geothermal Energy Cost Evaluation, (2) Low-Temperature Resource 
Assessment, and (3) Ground-Source Heat Pump Case Studies and Utility Programs. 

Technology Transfer. GHC Quarterly Bulletin, Vol. 16, No. 2, was published and sent to 2079 subscribers. Two 
presentations and one tour were provided. A total of 123 publications were distributed on geothermal direct use. 
Geothermal progress monitor (GPM) reports include: (1) Geothermal Market Receives Hefty Boost from Consortium, 
(2) Hospital Expands Geothermd Heating System to Avoid Gas Use, and (3) Salem Community College Goes 
Geothermal. 

GHC staff that worked on the project included: P. Lienau 55%, K. Rafferty 88%, J. Lund 26%, T. Boyd 4%, and 
D. Gibson 94 % . 

Technical Assistance 

The Geo-Heat Center provides technical assistance on geothermal direct heat applications to developers, consultants 
and the public which could include: data and information on low-temperature (< 15OOC) resources, space and district 
heating, geothermal heat pumps, greenhouses, aquaculture, industrial processes and other technologies. This assistance 
could include preliminary engineering feasibility studies, review of direct-use project plans, assistance in project 
material and equipment selection, analysis and solutions of project operating problems, and information on resources 
and utilization. The following are brief descriptions of technical assistance provided during the third quarter of the 
program: 

Name Nature 

Cliff Barnes 
Big Bend, CA 

Equipment. Discussed corrosion problems in copper piping. Coupons were installed in 
the pipe, but he doesn’t know how thick they were when installed. Suggested he remove 
sections of pipe from the system, one from head and one from tail, and have wall 
thickness tested. Suggested he install a heat exchanger to isolate the system (1-3-95). 

Jan Frew 
State of Idaho 
Div. Of Public Works 
P.O. Box 83720 
Boise, ID 83720 

GHP. Wanted toknow ifany state capitol other than Boise was using geothermal-- 
Oklahoma’s state capitol is using a ground-coupled heat pump system. Provided savings 
and brief description of the Oklahoma system (1-4-95). 

208-334-3809 
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Deborah Page 
Geothennal Ed. Office 
1395 S. Hwy. 137 
Willow Springs, MO 

65793 

Neil Oldemeyer 
Boise Geothermal 
Boise, ID 

Bill Steffenhagen 
Mechanical Engineering 
St. Martins College 
5300 Pacific Avenue SE 
Lacey, WA 98503 
206-438-4532 

Jay Guettler 
CEC 
Sacramento, CA 
9 16-654-4663 

Mike Zigler 
Owens Coming 

2790 Columbus Road 
Grandville, OH 43023 

Science & Tech. Center 

6 14-32 1-584 1 

Gary Pointer 
Baker, OR 
503-856-3425 

Matt Freedman 
Public Citizen 
Washington, DC 
202-833-3000 

Greg Jackson 
7734 S.W. Canyon Lane 
Portland, OR 97225 

Valdimir Agatonovic 
#5, 1726, 10A St .  SW 

CANADA 
Calgary, AB T2T-3S8 

Ronda Osborne 
109 Cedar Grove 
Randle, WA 98377 

Russ Dum 
K. Falls, OR 

Resource. Discussed geologic time lines. Referred to Oregon Department of Geology 
and Mineral Industries (503) 731-4100 (1-4-95). 

District Heating. Discussed contract to modify production and injection wells for Boise 
district heating system. Attorney is sitting on contract. Requested GHC to assist in 
developing guidelines and design for retrofit of new customers (1-4-95). 

General. Teaching a renewable energy course and wanted reference material on geother- 
mal energy. Sent a number of publications on resource potential and current utilization 
( 1-5-95). 

GHP. Referred by Scott Thomas of WaterFurnace. Discussed OIT heat pump project-- 
ground loop configurations and the compilation of case studies (1-5-95). 

Equipment. Discussed heat transfer analysis for piping systems. Sent QPIPE computer 
program, documentation and ASHRAE heat transfer analysis for piping systems (1-10-95). 

Greenhouse. Hot spring in Baker, Oregon, is used to heat a 20 ft x 96 ft greenhouse. 
Water temperature is 100" - 105°F and the greenhouse is covered with double poly. At 
65°F inside and -10°F outside temperatures, the load is 200 Btu/hr*ftz, need two 2 ft x 4 
ft  four row coils (1-10-95). 

Resource. Discussed geothermal resource potential and sustainability. Referenced USGS 
circulares and sent direct use database, and a resource potential table (1-10-95). 

General. Discussed historical development of geothermal and environmental aspects for 
paper (1-10-95). 

General. Wanted info on employment in the U S .  geothermal industry. A work permit 
would be required which would be granted only if no U.S. citizen was available. Due 
to the depressed U.S. geothermal power industry, suggested he look into Indonesia (1-12- 
95). 

General. Requested info on geothermal energy for gifted students. Sent packet of info 
(1 - 12-95). 

Well. Pulled downhole heat exchanger pipes due to leak caused by corrosion. Told him 
to seal the wellhead to prevent oxygen from entering (1-12-95). 



2.14 Eliot Allen 
Criterion 
Portland, OR 

2.15 Roy Mink 
IWRRI 
Morrill Hall, Rm 109 
University of Idaho 
Moscow, ID 83843 

2.16 Mike Kramer 
CEC 
Sacramento, CA 

2.17 Anthony Schexnayder 
RBF 
14725 Alton Parkway 
Irvine, CA 92619 
714-855-5709 

2.18 Louie Templeton 
City of Susanville 
66 N. Lassen 
Susanville, CA 96130 

2.19 Jim Lake 
Modoc School District 
Alturas, CA 

2.20 Dick Blummenheim 
P.O. Box 2337 
Boulder, CO 80306 
303-444-4333 

2.21 Bob Hoffman 
Hoffman Gardens 
9455 S.E. 145th Avenue 
Portland, OR 97236 

2.22 Thurman Blake 
54 105 Ave . Juarez 
LaQuinta, CA 92253 
707-262-1090 

2.23 Bob Brunner 
Am. Elect. Power 
1 Riverside Plaza 
Columbus, OH 43215 

2.24 Dan Warren 
Fish Pro 
3030 S.W. Moody Ave. 
Portland, OR 97201 
503-224-017 1 

General. Needed breakdown of geothermal energy use in Japan by end-use. Also rques- 
ted commercial GSHP report (1-13-95). 

GHP. Discussed combining "Capital Cost Comparison of Commercial GSHP Systems" 
with aquifer report into a paper to be presented at National Wellwater Association meeting 
(1 - 17-95). 

District Heating. Discussed energy use and weather data for the San Bernardino geother- 
mal district heating system. Explained how to get DD data (1-17-95). 

Space Heating. Discussed geothermal space heating studies for Lake Elsinore, CA. Pro- 
vided Community Center report by GHC, "Thermal Springs of Elsinore Fault Zone" by 
M. McGuire, water chemistry report and city feasibility study. The project includes 
drilling wells, building pipeline and retrofiting Community Center (1-17-95). 

District Heating. Discussed the problems associated with energy metering of customers 
on geothermal district heating system. Suggested the use of meters be eliminated and go 
with a flat-rate billing for system customers. Under this approach, previous conventional 
fuel use is weather adjusted and averaged to arrive at a current cost of heat. A percentage 
of this value, typically 50% is then used as the cost for geothermal. The approach is 
simple to implement, easy for the customers to understand and has been successful (1-18- 
95). 

Space Heating. Problem of moisture gathering in ceiling area of a metal building with 
in-floor geothermal heat. Suggested they install some vents in the attic to allow the mosi- 
ture to dissipate (1-18-95). 

Space Heating. Property in the San Luis Valley includes several hot springs producing 
100 - 450 gpm at 140" - 160°F. Discussed geothermal heating system for a resort. Sug- 
gested an engineer be hired to design the heating system. The GHC would be available 
for technical assistance (1-18-95). 

Resource. Looking for a geothermal resource where a greenhouse could be built to grow 
cucumbers and tomatoes. Provided resource data on Nevada and Oregon counties of 
Klamath, Deshutes, Lake, Harney and Union from the new state databases (1-23-95). 

Resource. Looking for a resource site in the Clear Lake, California, area to build a green- 
house. Requested info on the Big Valley area--sent report "Geothermal Potential of the 
Big Valley Area" by Les Youngs. A consultant is profiling wells in the Big Valley area 
(1-23-95). 

GHP. Requested info on ground-source heat pumps which was sent. Also referred to 
IGSHPA ( 1-23-95). 

Aquaculture. The Klamath Tribe is searching for a geothermal site for an aquaculture pro- 
ject. Provided data on thermal wells in T245-T385 of Klamath County (1-23-95). 



2.25 Mike Wright 
ESRI 
391 Chipeta Way 
Salt Lake City, UT 

84108 
80 1-584-4439 

2.26 Norm Jones 
K. Falls, OR 

2.27 Greg Buman 
Air Design Systems 
Cave Creek, AZ 85331 

2.28 Tom Bocchi 
K. Falls, OR 
503-884-13 13 

2.29 Steve Rubin 
NREL 
Golden, CO 
303-275-4065 

2.30 Tim McFall 
K. Falls, OR 

2.3 1 Jackie Jacobsen 
1972 Earle Street 
K. Falls, OR 
503-883-8268 

2.32 Mark Douglas 
Colahan Enterprises 
29580 Hwy 31 
Paisley, OR 97636 

2.33 Phil Dussel 
YMCA 
K. Falls, OR 
503-884-4149 

2.34 Ron Berton 
333 E. Main 
K. Falls, OR 
503-884-0320 

2.35 Kirsten Silverman 
1794 S. Holly 
Medford, OR 97501 

Resource. Developed two tables: (1) Energy resource potential - total energy use for each 
state, current dKect use and low-temperature potential, and (2) Geothermal direct use data- 
base - direct-use project listing, estimated employment and contacts (1-23-95). 

Equipment. Discussed heat exchanger for hot water at the 1st Baptist Church which is 
connecting to the city geothermal district heating system (1-23-95). 

GHP. Discussed GHP technology--ground loop vs. groundwater. Provided a list of 
ground-source heat pump manufacturers. Referred to the University of Alabama for sizing 
computer programs for commercial buildings (1-23-95). 

Space Heating. Discussed possibility of using geothermal to heat a home in the Olene Gap 
area. Provided data, map and info on home heating systems (1-23-95). 

GHP. Utility in Florida wanted info on solar assisted heat pumps. GHC could only pro- 
vide info on ground-source heat pumps (1-23-95). 

Space Heating. Discussed geothermal potential at 2 sites--North Hills and S. Homedale. 
Advised that a well at N. Hills would be too deep to be economical - 1500 ft at 160°F 
based on existing wells in the area. The well would cost about $75K to supply a 7000 
ft2 building (1 -24-95). 

Well. Wanted data on well--drilled in 1956,495 ft at 180°F. A DHE supplies a forced-air 
system to heat the home (1-24-95). 

Industrial. An irrigation well drilled near Paisley, Oregon, produces over 1000 gpm at 
240°F. The GHC performed a feasibility study for the dryingof lumber products. 
Colahan Enterprises may now go ahead with the project--a copy of the feasibility study 
was sent ( 1-26-95). 

Space Heating. Reviewed status of geothermal heating system. All controls have been 
disconnected and the system is run manually. Suggested they start by reinstituting well 
pump control circuit to reduce pumping costs. Explained about plate heat exchanger ser- 
vice, disassembly and cleaning. Suggested he check plate pack dimension to see if 
gaskets have been over-torqued before disassembly. Indidted the pump "vibrates" 
sometimes, explained that it could be serious ( 1-26-95). 

Greenhouse. Wanted to know the geothermal cost to heat a 40 ft x 60 ft greenhouse from 
a 500 ft well. Based on using the recently developed geothermal cost evaluation, to heat 
only the greenhouse (250,000 B t u h  peak) resulted in a simple payback of 34 years. If 
the capacity of the well (350 gpm) were used (5.25 x lo6 Stub), a simple payback of 
2 years would result (1-26-95). 

General. Writing paper on the benefits of geothermal. Sent info on environmental impacts 
and costs (1-27-95). 
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Norm Jones 
1st Baptist Church 
K. Falls, OR 

Stewart Simpson 
WSEO 
Olympia, WA 

Steve Baylor 
Garden Spot Middle Sch. 
New Holland, PA 17557 

Burkhard Bohm 
P.O. Box 1922 
Portola, CA 96122 
9 16-836-2208 

Bobby Swinney 
P.O. Box 737 
Crestwood, KY 40014 

Anton Klaver 
404 Hillcrest Way 
Bellingham, WA 98225 
360-67 1-7032 

Nick Loucaides 
374 E. Ridgewood Dr. 
Seven Hills, OH 44131 
2 16-524-8756 

Ron Schroeder 
BGI 
245 Garett Drive 
Berkeley, CA 94705 
510-883-03 13 

Norm Jones 
680 Loma Linda 
K. Falls, OR 97601 

Robert Rhodes 
7333 Mariposa Drive 
Mannasas, VA 22111 

Neil Oldemeyer 
City of Boise 
Boise, ID 

Robert Campbell 
3228 Laverne 
K. Falls, OR 
503-884-6378 

Equipment. Discussed heat exchanger for domestic hot water at the church. He has an 
old BW-SU type heat exchanger--is it large enough for instantaneous water heating? 
Checked catalog--looks like it will provide enough heat for 3 churches based on 40" - 
140"/18" - 140°F (1-27-95). 

GHP. Discussed if it made sense to have both production and injection wells in a ground- 
water heat pump system equipped with pumps. Use the higher temperature from injection 
well for morning warmup. Suggested it would probably result in a poor payback and 
would add a lot of complexity. DOE in Washington will be exempting production wells 
for groundwater systems (that inject) from water rights (1-27-95). 

Electric Power. Requested examples and information on generating electric power from 
geothermal resources (1-30-95). 

General. Geologisthydrologist working on the Alturas, CA, resource. Offered to write 
an article for the GHC Bulletin on Alturas (1-30-95). 

General. Sent information on geothermal system for a school research project (1-30-95). 

Resource. Searching for a resource site to build greenhouses. Provided thermal well and 
spring data for Grant and Union Counties, Oregon (2-1-95). 

General. Requested state-of-art info on the design of geothermal systems. Sent guidebook, 
publications list, and GHC Bulletins (2-7-95). 

Equipment. Requested design software for downhole heat exchanger systems. Sent DHE 
computer program and documentation, Capital Cost Comparison of Commercial GSHP 
Systems and publications request form (2-7-95). 

Equipment. Provided names and phone numbers of five plate heat exchanger manufac- 
turers (2- 13-95). 

GHP. Wanted info on GSHPs for a contractor. Suggested he contact IGSHPA. Sent heat 
pump package (2-8-95). 

Equipment. Wanted to know if we knew of a manufacturer of 316 SS repair bands for 
district piping. They have been using 304 SS and have had stress crack failure. We had 
suggested using 316 SS material (2-8-95). 

Greenhouse. Ran cost and GHS program to give some idea of cost for greenhouse geother- 
mal heating system (2-9-95). 



2.48 Brian Brown 
Mechanical Engineer 
Fort Klamath, OR 

Equipment. Discussed transition fittings from PE to copper for piping. Also, heat losses 
from buried pipe (2-9-95). 

2.49 Jim Mastorano 
Jersey City P&L 
20 1-644-4 192 

2.50 John Huntley 
K. Falls, OR 

GHP. Looking for customer satisfaction data on ground-coupled heat pumps for residential 
and light commercial systems. Referred to Conn Abnee at East Kentucky Power Company 
and PSI Energy (2-10-95). 

Equipment. Pipe supplying several homes from a DHE well began to leak. Suggested 
new pipe be installed in a plastic sleeve. Also, use an isolation junction at connection to 
well to prevent pitting (2-10-95). 

2.51 

2.52 

2.53 

2.54 

2.55 

2.56 

2.57 

2.58 

2.59 

Kent Colahan 
City of K. Falls 
K. Falls, OR 

Equipment. Discussed installing temperature control valves on new (and possibly some 
existing) customers for the district heating system (2-13-95). 

Bill McKenna 
Geothermal Officer system. Sent software and documentation (2-14-95). 
Rotorua District Council 
Rotorua, NEW ZEALAND 

Greenhouse. Requested computer program for design of greenhouse geothermal heating 

Wayne Van Voast 
State Geologist 
Montana Bureau of 

Mines & Geology 
Butte, MT 59701 

Kathy Manager 
Dyn Corp 

Alexandria, VA 22302 
4300 King street 

Christy Hunter 
Division of Mines & 

485 Broadway 
El Centro, CA 92243 

Geology 

Wayne Lamphier 
Western Oil Field 

Envir. Services 
550 6th Avenue SW 
Calgary, Alberta T2PO52 
CANADA 

Clint Philips 
4221 Briars Road 
Olney, MD 20832 

Amy Kurzwell 
Alan B. Shepard Sch. 
325 N. Convent 
Bourbonnais, IL 60914 

Gary Seawright 
536 Paul Place 
Los Alamos, NM 87544 

GHP. Monitoring vertical ground-coupled heat pump system of residence for performance 
evaluation. Discussed report on data should include temperature drawdowns, heat with- 
drawals, temperature recovery and performance. Sent several examples of monitored 
homes (2-15-95). 

General. Sent geothermal direct use and ground-source heat pump database (2-20-95). 

Resource. Wanted a list of consultants for direct-use geothermal projects. Sent directory 
of services and equipment. Also, provided direct use database and asked for an update 
(2-22-95). 

General. Wanted list of U.S. environmental service companies that have had experience 
with geothermal electric power. Sent directory of U.S. companies (2-23-95). 

District Heating. Discussed terms and definition of district heating. Suggested to continue 
to use the acronym DHC; although, it is important to recognize District Energy as a term. 
We consider District Energy to be a marketing term and DHC a technical term (2-24-95). 

General. Sent packet of info on geothermal energy for a research project (2-27-95). 

Aquaculture. Discussed possible locations of warm water for aquaculture project (2-27- 
95). 



2.60 BobCreed 
12005 Pacific Terrace 
K. Falls, OR 

2.61 David Anderson 
GRC 
P.O. Box 1350 
Davis, CA 95617 

2.62 Becky Purkey 
Nevada Bureau of Mines 
Reno, NV 
702-784-669 1 

2.63 Anthony ? 
RBS 
714-453-5709 

2.64 Criterion Engineer 
Portland, OR ~ 

2.65 Carroll Jensen 
407 Frank Street 
Council Bluffs, IA 

5 1503 

2.66 Halldor Armansson 
Dept. of Geological 

1272 University of 

Eugene, OR 97403 

I Sciences 

Oregon 

503-346-5587 

2.67 Elliott Estes 
Ray Gibson 
Physical Plant 
OIT 
K. Falls, OR 

2.68 Mr. Sutopo 
Petroleum Engr. Dept. 
Institute of Technology 
Bandung, INDONESIA 

Well. Meeting to discuss well drilling depths and potential temperatures. Provided well 
logs from neighbors. Drilling well to heat home and swimming pool (2-27-95). 

General. Sent slides/photos for three collages on district heating, greenhouses and indust- 
rial processing for the World Geothermal Congress (3-1-95). 

General. Wanted Geothermal Energy pamphlet produced by ESRI. Referred her to a con- 
tact at ESRI (3-1-95). 

Well. Discussed well testing to determine pump capacity and suitability for application. 
Suggested he not waste a lot of time on heat pump analysis with gas available and $0.101 
kwh electricity, heat pump feasibility unlikely (3-1-95). 

GHP. Discussed geothermal heat pump savings for residential. Working on project in 
Japan, suggest they look into engine-driven heat pump. Japanese have developed this on 
a larger scale than in the U.S. Savings based on case studies are 55 - 60% for electric 
resistance heating and 30 - 33% for air-source heat pump (3-1-95). 

GHP. Discussed differences between ground-coupled heat pumps vs. direct expansion 
(DX) types. The major advantage of the DX type is potentially greater energy efficiency. 
The major disadvantage of DX system is the fact it is a distributed rather than a packaged 
refrigerant system. also, discussed the importance of technician training and certification 
-1GSHPA (3-8-95). 

District Heating. Dr. Armansson has worked on Icelandic district heating systems. He 
specializes in corrosion control. Discussed Klamath Falls geothermal district heating sys- 
tems and setup a visit to Klamath Falls for April 20, 1995 (3-1-95). 

Equipment. Discussed fiberglass pipe repair from damage due to construction. Pointed 
out that stainless bands should be considered only a temporary repair. Manufacturers re- 
commend replacement of the damaged section or bonding with glass cloth (3-1-95). 

General. Wanted info on graduate studies in geothermal engineering. Recommended Uni- 
versity of Auckland, Geothermal Institute and Stanford University (3-13-95). 



2.69 Dr. Robert Collins 
Ticonderoga Central 

351 Amherst Avenue 
Ticonderoga, NY 12883 

School District 

5 18-585-6674 

2.70 Jeff King 
NWPPL 
851 S.W. Sixth Avenue 
Portland, OR 97204 

2.71 Mike Holman 
K. Falls, OR 
503-882- 1689 

2.72 Bruce Tennant 
1105 Monroe Street 
Wenatchee, WA 9880 

2.73 David Cohen 
RMI 
Portland, OR 

2.74 Karen Den Braven 
Dept. of Mech. Engr. 
University of Idaho 
Moscow, ID 

2.75 Ann Sunday 
K. Falls, OR 

2.76 Beth Milton 
Dalles, OR 
503-298-3320 

2.77 Keith Vance 
Sierra Geothermal Co. 
Reno, NV 

2.78 Sal Pantano 
? 
9 16-233-5765 

GHP. Requested assistance in review of an alternative energy study for an elementary/ 
middle school which is currently heated by electric resistance. In reviewing the report, 
GHC was asked to keep in mind two important points: (1) intent is to reduce energy costs 
and (2) air-conditioning should not figure in to the decision. The GHC reviewed the re- 
port and commented on GSHP systems in terms of cost, types of systems, especially stand- 
ing column wells which were an appropriate choice. Technical comments were provided 
on system capacity, supply water temperature and heating water temperature rise. Even 
with suggested improvements in the heat pump system compared to the consultant who 
prepared the report, the heat pump system would incur a capital cost of $300,000 to 
$400,OOO more than a boiler system. Conclusions were, despite the different approach 
to a heat pump system, the same as the consultant--the boiler system was clearly the 
economic choice (3-17-95). 

General. The Northwest Power Planning Council requested info regarding costs for geo- 
thermal direct use energy. The spreadsheet on cost comparison of geothermal vs. natural 
gas boiler system was sent along with documentation (3-13-95). 

District Heating. The largest building in downtown Klamath Falls uses wood pellets for 
fuel. The supplier--Modoc Lumber--has shut down. Discussed connection of the building 
to the city geothermal district heating system. Also provided data on geothermal wells 
drilled near the building (3-13-95). 

GHP. Building a new school and is considering geothermal heat pumps. Explained the 
advantages of heat pumps and that there was no way to quote a "typical savings'' for a 
school. Economics is very project specific and suggested a feasibility study by a 
consulting engineer (3-13-95). 

Electric Power. Discussed costkwh for geothermal power plants. Explained the Geysers 
are probably not representative of new development. Suggest he call G. Bloomquist or 
D. Anderson, GRC (3-14-95). 

GHP. Setting up research center for GSHP training and laboratory. Asked for a review 
of proposal (3-15-95). 

Well. Residence heated by electric baseboard. Wanted to know geothermal potential. 
Provided well logs with temperature and depth of nearby geothermal wells (3-15-95). 

GHP. Discussed new Gorge Discovery Center under construction and the possibility of 
using geothermal heat pumps. Architect says the heating system must be gas. Discussed 
GHP technology--advantages and disadvantages, and suggested she also contact EPRI and 
OMS1 (3-15-95). 

District Heating. Discussed the exchange of information for nearby DOE well. Info that 
would be valuable and available includes: company profile, design information, bid 
documents of expansion of distribution system, and a report approximately 2 years after 
system is in place concerning equipment and material performance (3-16-95). 

Space Heat. Building a new residence--1400 ft2. Well temperature is 96°F for modular 
heat pump, tubing under skirting. Told him too hot for A/C operation and questionable 
for heating. Recommended he call 
contractor for heat pump specifications (3-17-95). 

Well temperature too cool for direct heating. 



2.79 Scott Crocker 
Hailey, ID 

2.80 Pacific Linen 
K. Falls, OR 

2.81 Louie Templeton 
City of Susanville 
Susanville, CA 

2.82 Wendy Culverwell 
Herald & News 
K. Falls, OR 

2.83 Carl Orio 
Water & Energy Systems, 

100 Maple Avenue 
Atkinson, NH 03811 

Corp. 

603-362-4666 

2.84 Zeynep N. Yilmaz 
7791 white Rabbit Road 
Battle Creek, MI 49017 

2.85 Rich Chitwood 
Indian Springs School 
Big Bend, CA 
9 15 -926-3 5 39 

2.86 Thurman Blake 
LaQuinta, CA 
619-564-5953 

2.87 Frank DUM 
Dawson Co. 
P.O. Box 1001 
Altadina, CA 91001 
818-797-9710 

2.88 Joseph Miller 
52815 E. Marmot Road 
Sandy, OR 97055 
503-668-4497 

2.89 Katie Jinings 
4635 S.W. Obsidian 
Redmond, OR 97756 

Greenhouse. Discussed well pump, lineshaft or submersible. Asked if power engine could 
do the work--told him they should be fine. Geothermal well produces 400 gpm at 132OF 
A polybutylene pipe (6 in.) delivers the hot water to the greenhouse, a distance of 2800 
ft (3-20-95). 

Industrial. Examined geothermal system at Pacific Linen with supervisor and mechanical 
engineer. No control valves on unit space heaters causes water to bypass heat exchangers 
for washing. System needs balancing and installation of energy meter because of the type 
of large energy use (3-21-95). 

District Heating. City has decided to use the flat-rate type billing for customers as used 
in Klamath Falls. Developednew spreadsheet for Susanville climate, changed debt service, 
added inflation rate and added - years to fuel-use normalization section (3-22-95). 

General. Interview on geothermal covered--GHC program, water levels, costs, low-temp. 
assessment and potential of Klamath Basin (3-23-95). 

GHP. Discussion about Ticonderoga school system. Explained induction system and limit- 
ations. Also utility rates, costs for standing column wells. Mr. Orio seemed to understand 
the realities of the economics for a boiler system (3-23-95). 

General. Requested info on geothermal energy for a school project (3-27-95). 

Equipment. Geothermal system was installed in 1985 using some copper pipe. H2S in 
the water. Wanted to know if there is a chemical way to remove H2S scale from copper. 
Scale has also plugged control valves. Suggested a strainer at each coil, told him we did 
not know of a chemical method. They are going to a closed loop employing a plate heat 
exchanger. Discussed treatment of closed loop (3-28-95). 

Greenhouse. Building 4.5 acres of greenhouse, double-poly roof, fiberglass walls and 
drilling 2 wells. Developed in conjunction with Del Webb (Sun City) for labor force. 
Requested TA for heat demand calculation (3-28-95). 

Equipment. Plate heat exchangers with fouling problems using well water in Hawaii. Dis- 
cussed studies on scrubbing action, and high chloride effect. Sent brazed-plate heat ex- 
changer study (3-28-95). 

GHP. Discussed using solar heating with water-source heat pump. Plans to use 1000-gal. 
storage tank heated to a maximum of 70°F with solar, then circulated through heat pump 
(3-28-95). 

General. Requested info on geothermal energy for a school project. Sent packet of info 
(3-28-95). 



2.90 Bobcreed Well. Discussed sizing of well for installation of DHE. Told him the annulus should be 
same area as the casing axis area. Calculated output from 215 ft depth using DHE compu- 
ter program--17O,OOO to 190,OOO Btu/h (3-30-95). 

1205 Pacific Terrace 
K. Falls, OR 97601 
503-882-2812 

2.9 Ron Barnes 
Liskey Farms 
Merrill, OR tional ponds (3-30-95). 

Aquaculture. Using a nationwide approach to market tropical fish. Expanding ponds from 
original 10 (10' x 100') to 18 (13' x 100'). Discussed funding sources to build the addi- 

503-798-5202 

2.92 Larry Holzgang Space Heating. Discussed remodel of the Klamath Mall and the possibility of converting 
to geothermal heating. Provided info on wells in the immediate area including Lucille 
O'Neil School, Union Manor and Faith Tabernacle Church (3-30-95). 

Pacific Power 
K. Falls, OR 

3.0 R & D Activities, 

The direct use research and development program objectives are to aid industry in resource and technical development 
problems. To investigate and analyze methods or approaches of reducing the costs of developing, designing and 
operating low-temperature geothermal projects. The following are summaries of activities for the second quarter of 
Fiscal Year 1995. 

3.1 Geothermal Energy Cost Evaluation 

A spreadsheet, "Geothermal Energy Cost Evaluation", has been developed under Task 2.1 to compare two basic 
approaches to producing heat: a geothermal system and a gas boiler plant. This information is particularly useful at 
the conceptual stage of a project when decisions as to fuel source are typically made by the developers. 

For the geothermal system, up to 3 production wells, can be specified. Well casing is sized to accommodate a pump 
capacity of supplying the required flow rate. Costs are included for drilling, casing, cementing, packers, bits and drill 
rig mobilization. An option is provided for open-hole completion. 

Wells can be equipped with production pumps at the users discretion. Pumps are assumed to be oil-lubricated/lineshaft 
type and can be equipped with electronic variable-speed drives. The spreadsheet calculates the total pump head 
(including injection pressure if applicable), bowl size, number of stages, lateral requirements, column size and length, 
and all costs. 

Wellhead equipment includes piping, check valve and shut-off valve along with electrical connections and accessories 
for the motor. All of these items are assumed to be located in an enclosure. 

Injection wells (up to 3) can be included in the system at the users discretion, along with a user defined casing depth. 
Cost components for the injection wells are similar to those described for the production wells; although, the drilling 
cost rates used for injection are higher than those used for production. This rate is 20% higher to allow for alternate 
drilling methods sometimes employed for injection wells. 

Finally, piping connecting the production wells and injection wells to the building (or process) are included to complete 
the geothermal system. A 15% contingency is added to all major cost categories. 

For the boiler plant, costs are calculated for a cast iron gas-fired boiler including: boiler and burner, concrete pad, 
breaching to flue, gas piping, combustion air louvers, expansion tank and air fitting, air separation, relief valve and 
piping, feed-water assembly, boiler room piping and shut-off valves. The spreadsheet is intended to compare 
geothermal to other conventional methods of supplying heat. As a result, it focuses upon the heat source only. Costs 
necessary for interface with a specific use, such as a heat exchanger, fan coil units or distribution system are not 
included. 



A general example of the use of the spreadsheet is illustrated in the Figure. Consider a local economic development 
agency in an area of known geothermal resources. The economic development agency may wish to determine the 
relative economic merit of geothermal use for new industrial developments as a function of required well depth. 
Output from the spreadsheet can be used to develop the curve illustrated. This graph assumed a 6 MW, load at two 
different load factors: 20% representing greenhouse or multi-building district heating, and 30% representing an 
industrial process load. The basis for the cost competitiveness graph is: 

Electric costs @ 0.07 $/kwh and 0.05 $/kW, 
Two production wells/one injection well (where applicable), 
20-year financing @ 8%, 
60% hard drilling and 40% soft drilling, 
Open-hole completion on production well, 
Lineshaft production well pumps, 
Full depth casing on injection wells, 
Natural gas rate @ 0.43/therm and 75% efficiency, and 
Based on geothermal system supplying 100% of peak. 

As illustrated in the Figure, even for this relatively small load, conditions are favorable (simple payback less than 5 
year) for geothermal for all application up to a well depth of 2500 ft without injection. 

The spreadsheet and documentation has been completed and has been sent out for peer review. Upon completion of 
this review, it will be available for distribution. 

Cost Effectiveness 
Geo vs Gas - 20,000,000 Btulhr 
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3.2 Low-Temperature Resource Assessment 

Reports on the compilation of data on thermal wells and springs have been completed for 8 of the 10 western states. 
Jim Witcher of SW Technology Development Institute has submitted a draft of the report for New Mexico and is 
working on the Arizona report. The reports, data disks and resource maps will be available as Open-File reports from 
the respective State Departments of Geology. 

An executive summary of the results of the ten state resource evaluation will be prepared by Paul Lienau, OIT and 
Howard Ross, ESRI. The summary will include descriptions of the data on thermal wells and springs compiled for 
each state, collocation data of resources and communities (resource temp. > 50°C and within 8 km of m d t y )  
in each state where district heating could be applied, nd descriptions of priority sites where near-term development 
could occur. 

3.3 Ground-Source Heat Pump Case Studies and Utility Programs 

A draft report, "Ground-Source Heat Pump Case Studies and Utility Program" has been completed and sent out for 
peer review. 

The purpose of this summary is to present an overview of the findings from 253 case studies of ground-source heat 
pumps (GSHP), also known as geothermal heat pump installations for residential, school, and commercial buildings. 
The case studies were compiled into a database that is easily accessible and maintained on personal computers. The 
database contains information on what data was monitored (metered) and simulated (modeled) used to establish patterns 
of energy savings, peak demand reduction and economics for residential and commercial situations. Information was 
also s- . on the status of demand-side management of GSHP programs for about 60 electric utilities and rural 
electric cooperatives on marketing, incentives, barriers to market penetration, number of units installed in service 
areas, and benefits. 

The savings attributable to the use of GSHP systems in residential, school and commercial buildings vary over a wide 
range. This variation is the result of a large number of factors that can affect a system's performance. A total of 31 
variables have been identified including such parameters as climate, GSHP system type, soil conditions, equipment 
efficiency, sizing and other issues which influence all GSHP applications. For example in recent years, there has been 
a substantial increase in the efficiency of GSHP equipment. Based on the performance of a typical machine reported 
in the American Refrigeration Institute (ARI) directory for 1987 and 1994, the average increase in EER ranged from 
26 to 56 percent, and COP from 35 to 50 percent. The range is a function of the entering water temperature. Due 
to these complex variations, the goal was to compare as many case studies of similar data to establish a pattern rather 
than attempt to remove the variables for an exact comparison. All the case studies evaluated were prepared by other 
researchers, utilities and manufacturers, and their validity was not investigated. 

Residential GSHP systems were documented for 183 case studies which include 24% vertical ground-coupled, 24% 
horizontal ground-coupled, 21 % groundwater, 3 % spiral (slinky), and 28% other types. Of these systems, 127 GSHPs 
were monitored (metered) and compared to 11 1 conventional energy systems of which only 46 were monitored. 

The average annual energy savings of GSHP systems ranged from 32% to 71 % and dollar savings ranged from 18% 
to 54%. 

The potential for savings of GSHP systems in schools are documented in 23 case studies which include 52% vertical 
ground-coupled, 22% groundwater, 9% horizontal ground-coupled, and 17 % other types of systems. 

The average annual energy savings for schools ranged from 5 1 to 76 % and the annual dollar savings ranged from 13 
to 58%. GSHP systems were compared to electric resistance heating, natural gas and fuel oil systems. 

Benefits reported for using GSHP systems in schools are: addition of mechanical cooling, improved control, and 
simplicity of maintenance and repair. In southern climates, the benefits include: elimination of cooling towers, 
outdoor equipment, mechanical rooms and ductwork. 



Case studies (47) documented for commercial GSHP systems ranged in capacity from 30 to 4,700 tons. These systems 
employed vertical groundcoupled (42 %), groundwater (36 %), horizontal ground-coupled (1 1 %), and other (1 1 5%) 
types of ground systems. Commercial GSHP systems were monitored in 84% of the case studies, and conventional 
energy systems is only 20% of the comparisons. 

The average annual energy savings of GSHP systems ranged from 40 % to 72%, and dollar savings ranged from 37 % 
to 56%. 

The savings attributable to the use of GSHP systems in commercial buildings vary over a wide range. In addition to 
parameters common to all GSHP applications, unique to commercial buildings are building use, internal heat gains 
and more complex rate structures. 

Predictions of savings to be achieved with a GSHP system are a very site-specific endeavor for commercial buildings. 

The economics of residential GSHP were reported as simple paybacks in only 15% of the 183 case studies. A 
favorable simple payback is considered to be less than 5 years. 

Residential GSHP system simple paybacks ranged from 1.4 to 24.1 years, and the mean was 6.8 years, 

The biggest barrier to faster paybacks of GSHP systems is the incremental cost of the ground loop. 

Since residential GSHP systems are usually included in the mortgage, a break-even value of electric rates is a more 
meaningful value than simple payback. 

In January 1995, data became available on the cost of purchasing and installing residential GSHP systems. Based on 
this data, an earlier analysis of a new well-insulated home and a 30-year fixed rate mortgage at 8 % , the electrical 
break-even rates were calculated for two different climate zones. In the colder zone, the break-even rates were 
$O.O6l/kWh for vertical and $O.O58/kWh for horizontal ground-coupled systems. In the warmer zones, they were 
$0.097 and $0.084 respectively. Electric rates in excess of these break-even values would result in the GSHP system 
having a positive cash flow to the homeowner. Details on this analysis are presented in the economic section of this 
report. 

Simple paybacks for school systems were reported in only 5 out of 23 case studies. These simple paybacks ranged 
from 5 to 14 years for electric resistance heating, 3.5 years for natural gas system, and 5 to 7 years for others. 

Case studies for commercial buildings reported simple paybacks for 17 out of 45 GSHP systems. The range of simple 
paybacks was 1.3 to 4.7 years with a mean of 2.8 years. 

Ground-source heat pumps (GSHP) are one of many technologies utilities are considering or implementing for demand- 
side management (DSM), especially aimed at improving the efficiency with which customers use electricity. 
Information was developed on the status of DSM programs for GSHPs including: utilitykontacts, marketing, barriers 
to market entry, incentives, number of units installed in service areas and benefits. A total of 57 utilities and rural 
electric cooperatives out of 178 investigated were reported to have DSM programs involving GSHPs. 

4.0 Technology Transfer. 

The Geo-Heat Center prepares and publishes information and educational materials on direct heat applications that 
includes: a quarterly Bulletin, technical papers, computer programs and progress monitor activities. In addition, 
resources of a technical library and tours of geothermal facilities in the Klamath Falls area are made available. 

4.1 Geo-Heat Center Quarterly Bulletin. Bulletin Vol. 16, No. 2 was published in February 1995 and distributed to 1775 
U.S. and 304 foreign subscribers. Articles included in the issue are: 

1 .  "Geothermal Direct Use in the United States, Update: 1900 - 1994" by P. J .  Lienau, J. W. Lund and G. Gene 
Culver. 



2. "A Capital Cost Comparison of Commercial Ground-Source Heat Pump Systems" by K. Rafferty. 

3. "A Spreadsheet for Geothermal Energy Cost Evaluation" by K. Rafferty. 

4. "Use of Silica Waste from the Cero Heto Geothermal Field as a Construction Material" by J. W. Lund, T. 
Boyd and D. Monnie. 

5. "Pavement Snow Melting in Klamath Falls - Rehabilitation of the ODOT Well" by R. Thurston, G. Culver and 
J. W. Lund. 

6 .  "Geothermal Pipeline - Progress and Development Update from the Geothermal Progress Monitor. " 

4.2 Technical Papers, Presentations, Computer Programs and Tours. 

1. Presentation. "Low-Temperature Resource Assessment" by P. Lienau, H. Ross and M. Wright at Geothermal 
Program Review XII, San Francisco, CA, March 13-16, 1995. 

2. Interview, Wendy Culverwell, Herald & News--GHC program, local water well levels, cost of geothermal energy 
and low-temp assessment program. 

3. Tour. Lane Cornmunity College engineering students. Engineering opportunities in geothermal energy and tour 
of OIT and city geothermal district heating systems, February 8, 1995. 

4.3 Geothermal Library. During the period of January 1 - March 30, 1995, 65 new volumes were added to the library. 
The library now has a total of 5131 volumes cataloged. 

4.4 Information Dissemination. The GHC provided publications to individuals according to the following topics: 

Touic No. Publications 

Geothermal Heat Pumps 
Space Heating 
Greenhouses 
Aquaculture 
Industrial 
Equipment 
Resources /Wells 
Other 

Total 

53 
1 
4 
7 
5 
11 
5 

37 
123 
- 

5.0 Geothermal Progress Monitor 

5.1 Geothermal Market Receives Hefty Boost from Consortium 

A new government-industry-utility consortium will fund development of geothermal heat pumps, to the tune of $100 
million over the next six years. That's the projection from Dave Hatherton, vice president, Industry and Government 
Affairs, WaterFurnace International. 

The Fort Wayne, Indiana-based company is one of a dozen or so manufacturers and related suppliers that will benefit 
if the plans are implemented. Some $35 million of the funding is expected to come from the federal Department of 
Energy. 

Utilities will make up some of the remainder through dues, but will also concentrate spending on their local markets. 
Some already have started. 



To satisfy federal antitrust restrictions, manufacturers won't be allowed to be dues-paying members or have voting 
privileges. 

The first official business took place February 6-7 at a meeting in Washington. A Detroit Edison representative said 
he was surprised at the level of commitment at the meeting. "We're all working together on this," he said. 

Paul Liepe, Atlantic City Electric, is on loan to act as executive director of the National Earth Comfort Program and 
its Geothermal Heat Pump Consortium. "Excitement is starting to build," he commented. 

Liepe said the only other example of this type of consortium that he knows about was formed to produce a super- 
efficient refrigerator a few years ago. 

Liepe said the effort would not conflict with most utilities' efforts to curb peak electricity use. The utilities need to 
even out demand, which is one advantage of GSHPs. 

Most new homes come with air conditioners, which contribute to surges in peak daytime demand. Getting more 
homes to switch to GSHPs for both heating and cooling would be a coup. 

Why the need for government involvement" "The problem, " Liepe said, "is that most consumers aren't aware of this 
technology, and few understand it. " 

He expects the consortium to have only a six-year life expectancy. "When you open the phone book and geothermal 
is listed under "heating," right along with gas and oil furnaces, we'll have done our job," he said. 

EPA has input into the plan, which will consist of commercially marketing water-source and ground-source heat 
pumps, as wells as studying three "barriers" to increased geothermal heating and cooling: first cost, infrastructure 
(including installation and service training), and technology. 

According to the consortium, "Without DOE and EPA leadership, it is unlikely the industry would mount an operation 
of this scale. It is unprecedented." 

Last year, EPA published a report, "Space Conditioning: The Next Frontier, The Potential of Advanced Residential 
Space Conditioning Technologies for Reducing Pollution and Saving Consumers Money." It cited the benefits of 
GSHPs compared with other competing fuels and technologies, contrasting capital as well as operating costs over a 
period of several years. 

Goals of the National Earth Comfort Program include: 

Reduction of annual greenhouse gas emissions by 1.5 million metric tons of carbon dioxide annually by the year 
2000, 

Increasing GHP (geothermal heat pump) annual unit sales, from 40,000 to 400,000 by the year 2000, saving more 
than 300 trillion Btu annually, and 

Creating a sustainable market for GHPs--a market not dependent upon utility-provided rebates or government 
incentives. 

The program has 71 electric utility members and includes the Edison Electric Institute. Manufacturers represented 
in the consortium include Addison Products, Climate Master, FHP Manufacturing, McQuay International, The Trane 
Company, and WaterFurance International. 



For more information, contact the Geothermal Heat Pump Consortium, 202-508-5222 (fax). 

Fiscal Year 

94 
95 
96 
97 
98 
99 

2000 

Total 

Consortium Funding Projections 

DOE Funding Industry Funding 
($ Million) ($ Million) 

0 
6.5 
9.0 
8.5 
5.5 
4.0 
1.5 

35.0 

6 .O 
13.0 
13.0 
14.0 
8.0 
7.0 
4.0 

65.0 

Total 
f$ Million) 

6.0 
19.5 
22.0 
22.5 
13.5 
11.0 
5.5 

100.0 

(Source: The Air Conditioning, Heating and RejZgeration Nms, February 13, 1995) 

5.2 Hospital Expands Geothermal Heating System to Avoid Gas Use 

A new variable-speed drive controlled by new building automation equipment is the centerpiece of a retrofit that has 
allowed the Merle West Medical Center in Klamath Falls, Oregon, to expand the capacity of its geothermal heating 
system enough to provide heat and hot water for an 85,000 square-foot assisted-living retirement facility now under 
construction on the hospital grounds. 

The cost of the upgrades to the geothermal system, estimated at $215,000, will be paid from the hospital's capital 
budget, according to Roger Dinwiddie, director of engineering. Of that amount, approximately $120,000 is directly 
related to accommodating the new facility, he said. 

Expanding the heating system will create an immediate savings of approximately 6,800 million Btu of natural gas per 
year once the Town Center retirement community is completed, Dinwiddie noted. There will also be electricity 
savings, resulting in total annual energy cost reductions of $34,000, he said. The project is predicted to have a 
payback of 6.3 years. 

The expanded geothermal capacity will offset the use of the facility's backup gas-fired heating equipment, Dinwiddie 
explained. 

"The existing geothermal system was enough to supply the hospital and on-site nursing home, which cover about 
285,000 square feet," he told EUN. "Adding the Town Center meant that we had to find a better way to serve our 
needs. " 

Designed by Jim Bass, a mechanical engineer with Bazhiser and Hubbard Engineers, Eugene, Oregon, the upgrade 
will be completed with the addition of just a few pieces of equipment, Dinwiddie related. 

A vertical-turbine well pump from Goulds Pumps Inc., Seneca Falls, New York, will bring hot water to the surface 
from a depth of 465 ft. Water flow will be controlled by a 120-horsepower Model 1336 AC adjustable-speed drive 
from Allen-Bradley , Mequon, Wisconsin. 

Green Thread CR fiberglass-reinforced plastic piping from A.O. Smith, Irving, Texas, was installed to channel the 
water from the well to the new building. For improved efficiency, the hospital added a direct-digital control building 
automation system to the upgrade project, Dinwiddie continued. He selected a Summit system from the Trane Co., 
Lacrosse, Wisconsin. 



Dinwiddie explained that the hospital's main heat source is an underground well with a water temperature of 192 
degrees F. The turbine pump draws water from the well and distributes it throughout the heating system. 

The control system and adjustable-speed drive will allow the flow rate to vary based on demand, as opposed to running 
at a constant, preset rate, he told EUN. The variable-speed capability will provide the project's energy savings, 
according to Dinwiddie. 

The geothermal system will also provides heat for the retirement facilities' new swimming pool and sidewalks. 
According to Dinwiddie, hot water is piped through copper tubes under all the sidewalks at the complex. 

"We're at a relatively high altitude here, about 4,200 ft up," he elaborated. "Heating the sidewalks prevents them 
from icing over. " 

Dinwiddie claimed the heating system retrofit will help reduce maintenance costs by allowing him to take some old 
pieces of equipment off-line. Now that the new control system and adjustable-frequency drive match the flow of 
heated water in the system to demand, the old hot water storage tank, transfer pumps, and tank level controls are no 
longer necessary, he concluded. 

In addition, the building automation equipment will help the facility keep records on the geothermal system required 
by state regulators, and help with maintenance scheduling and troubleshooting. (Source: Energy User Navs, Vol. 
20, No. 2, February 1995) 

5.3 Salem Community College Goes Geothermal 

Salem Community College, a state-supported college in Carney's Point, New Jersey, anticipates savings to exceed 
$6O,OOO in annual energy costs with the installations of two large geothermal systems. In addition to the economic 
and environmental investment of these geothermal comfort systems, the installation provided hands-on training 
experience for students enrolled in the college's 2-year Heating, Ventilating and Air Conditioning (HVAC) Mechanics 
course of instruction. 

The geothermal comfort systems were selected to replace aging heating and cooling equipment in two campus 
locations,. Installation at the 32,000 square-foot Donaghay building was completed in November 1993. This multi- 
purpose structure includes the library, bookstore, student union and several classrooms, Installation at the 31,OO 
square-foot Science and Technology building was completed in January 1994. The HVAC Mechanics students handled 
the installation of the geothermal units and interior plumbing. 

Each building features 16 geothermal units totaling 80 tons of capacity. Ten of the units installed in the Donaghay 
building are WaterFurnace Premier AT 2-speed units, while six were purchased from a 2-speed model competitor. 
According to Salem Community College's Bursar/Purchasing Agent Keith Duke, the performance of the competition's 
units was unsatisfactory, so the Science and Technology building was completely furnished with WaterFurnace 2-speed 
units. 

The ground loop, composed of high density polyethylene piping, consists of 50 wells, each 200 feet deep in a field 
next to the buildings. This closed loop serves as a heat exchanger, absorbing heat from the earth in the winter and 
transferring heat to the earth in the warm summer months. Three of the WaterFurnace units in the Donaghay building 
not only supply heating and cooling, but are also equipped with desuperheating coils which capture waste heat from 
the unit's condenser and in turn use it for water heating. This additional feature provides over half the facility's hot 
water needs using this "free" source of heat. 

Further benefits and features of the college's geothermal comfort system include uniform temperature levels, more 
precise comfort control and virtually soundless operation. "This past winter, our coldest in 10 years, faculty members 
came to my office to thank me for the new systems," acknowledges Duke. 



As a small college with less funding available than larger institutions, the project’s mechanical contractors allowed 
Salem Community College to purchase their units directly. Project funding was provided by a grant awarded under 
the Federal Institutional Conservation Program through New Jersey’s Department of Environmental Protection and 
Energy. A previously awarded state capital renewal grant provided additional funds along with a rebate package from 
the local utility, Atlantic electric. 

The college will enjoy the outcome of this project with the economic benefits of the current installations. Projected 
savings from these high efficiency geothermal systems are 365,000 kilowatt hours (kwh) per year for the Donaghay 
building and nearly 400,000 kwh per year for the Science and Technology building. This results in a $30,000 annual 
savings in operating costs for each building while reducing annual maintenance costs $S,OOO. 

Community College President Dr. Linda Jolly is very excited that Salem’s students and the surrounding community 
can feel good about the environmental and economic impact of the geothermal installations on campus. Such 
installations could become more commonplace throughout the institution. Ultimately, Duke sees a geothermal future 
for the campus. In fact, the 22,000 square-foot Tillis Administration Building has been scheduled for retrofit in 
January 1995. 

For more information, request WaterFwnace Spotlight WF907, WaterFumace International, Inc., 9OOO Conservation 
Way, Fort Wayne, IN 46809 or contact Barb Wieging of the WaterFurnace Commercial Department (219) 478-5667, 
ext. 2 18. (Source: WaterFumace International, Inc., February 1, 1995). 


