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This work has been funded and completed under Midwest Research Institute, National 
Renewable Energy Laboratory (NREL) Task Order No. KLDJ-5-55052-02, “Technical 
Assistance with Direct Use Projects in Oregon and Nevada”, Task 2: Geothermal Industrial Park 
– Elko, NV. 
 
Project Background 
 
The Elko Heat Company has been operating a geothermal district heating system in Elko, NV 
since December 1982. An artesian production well supplies water to customers at approximately 
178oF with an artesian flow rate of 425 gpm. Currently, an industrial park is under construction 
to use return water from the Elko Heat Company’s district heating system. Figure 1 is a Google 
Earth photo of the project site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Aerial photo of the project site. 
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Development plans for the Geothermal Industrial Park first called for the construction of a pump 
house, which will boost the pressure of the return flow from the existing Elko Heat Company 
system from 10-15 psi up to 40-50 psi to circulate this water through the 20 acre industrial park. 
The return water from the Elko Heat Company district heating system is typically at 120 to 
130oF. The pump house will also have capacity to circulate water over a “water fall” serving a 
cooling pond and fountain and be capable of providing irrigation flow to the park landscaping. 
 
The first planned building is 33,600 ft2 concrete tilt-up construction with 24 ft clear warehouse 
space. The tenants were anticipated to require 15 to 20% of the occupied space as office and the 
balance as warehouse use. The office space is to be heated by radiant floor methods and the 
warehouse space with fan coils. It is also planned to cascade the space heat to a snow melt 
system at the entrances to the building. 
 
At the time of completion of this report, either all the space had been leased or final negotiations 
were in progress. Names of lease holders were not available at this time due to confidentiality 
reasons. Tenants will be required to share in the maintenance, insurance, taxes, and utility and 
other building and site landscaping costs. As an incentive, free heat will be provided for the first 
few years, during which time a Btu metering system will be developed. 
 
Objectives and Scope 
 
The objectives of this Task Ordering Agreement were to provide technical assistance to the 
developers of the Geothermal Industrial Park of Elko. The technical assistance tasks included a 
site visit, review of construction plans, suggestions for possible tenants, suggested uses of the 
geothermal energy, possible avenues for obtaining renewable energy credits, and analysis of a 
supplemental heat rejection system. 
 
Much of the technical assistance was handled via email or telephone conversations. This report 
summarizes the Geo-Heat Center’s review of the construction drawings and an analysis of the 
supplemental heat rejection system. 
 
Review of Construction Drawings 
 
Canyon Engineering provided the Geo-Heat Center with the following Phase I construction 
drawings (May 19, 2006): 

• Pond/Pump Station (Sheets 1-4) 
• Elko Industrial Park (Sheets (1-4) 
• Elko Geothermal Industrial Park Site Plans (two sheets) 

 
The following comments and suggestions were made regarding the proposed radiant slab heating 
system. The drawings show a “single serpentine” arrangement for all radiant floor heating and 
snow melting. There are optimal ways of laying out the tubing in rooms, depending on the 
number of exterior walls. Snow melting tubing is laid out in yet a different arrangement. In 
radiant floor heating of rooms, it is more desirable to place the hottest water near the exterior 
walls. In snow melting, the goal is to get an even distribution of heat across the slab. Suggested 
tubing arrangements are shown in the following sketches. 
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(a) one exterior wall      (b) two exterior walls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) three exterior walls      (e) no exterior walls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(f) snow melting     
 

Figure 2.  Radiant slab tubing layout. 
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The following suggestions were made regarding outdoor air handling. With radiant floor heating 
systems, outdoor ventilation air must be brought in by a separate system. ASHRAE Standard 62-
1999 (updated since then) recommends 20 cfm outdoor air per person for office spaces, and the 
net occupiable space for an office is 7 persons per 1000 ft2. So, in a 5,000 ft2 office, you might 
need to bring in 700 cfm outdoor air. 
 
The roof top units on the drawings specify electric heat. As an energy-savings measure, you 
might consider substituting these with roof-top heat recovery ventilators. These can be ordered 
with DX cooling coils and hot water heating coils. The DX cooling coils will provide all cooling, 
and the hot water heating coils (with the heat provided by the geothermal water) will just do 
outdoor air pre-heating on the coldest days. Example manufacturers of these types of units are 
Venmar or Semco. These systems typically have a payback of less than 5 years. 
 
Analysis of Supplemental Heat Rejection System 
 
This section describes our analysis of a “supplemental heat rejection system” planned for the 
new Geothermal Industrial Park in Elko, NV. The purpose of the supplemental heat rejection 
system is to reduce geothermal water temperature prior to discharging the water. The objective 
of our analysis is to estimate how much the geothermal temperature can actually be decreased, 
and to recommend improvements on the design for future construction.  
 
Heat Rejection System Description: The supplemental heat rejection system is a buried 
horizontal network of 2-inch nominal diameter HDPE pipe. The pipe is to be buried below an 
asphalt parking lot with a plan area of 60 ft x 100 ft. The pipe burial depth is 12 in. below the 
surface, with a pipe-to-pipe spacing of 4 ft. The asphalt will be 2½ in. thick, and the pipe will be 
laid in crushed aggregate type fill. Approximately 40 gpm of geothermal fluid at 100oF is 
expected to be available to flow through the piping network. 
 
Approach: To analyze the heat rejection system properly, we used a detailed computer model 
developed for TRNSYS (acronym for transient systems simulation software). Model 
documentation is described in a paper published in the Journal of Solar Energy Engineering, 
which is attached as Appendix A.  
 
In summary, the computer model performs an hourly energy balance on a horizontal earth cross-
section with embedded piping. The top surface heat fluxes are due to environmental heat transfer 
processes, and are driven by hourly typical meteorological data. In this case, we obtained TMY 
(typical meteorological year) data for Elko, which is the same data file used for building loads 
and energy calculations. Conduction heat transfer through the subsurface materials is calculated 
with a finite difference method. Hourly fluid temperatures are then determined by an energy 
balance on the fluid. Input data to the model, in addition to weather data, includes cross-section 
geometry and thermal properties. 
 
Results: The results are presented on a series of graphs below (labeled Figures 3-5), showing 
hourly fluid temperatures exiting the supplemental heat rejection system. A sensitivity analysis 
was done on the fluid flow rate, pipe burial depth, and pipe spacing. The heat rejection system 
described above will be referred to as the base case. The results are summarized as follows: 
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• The base design (shown in blue on all graphs) will reduce the geothermal fluid 
temperature to about 92oF to 95oF in the winter and late fall months. During spring and 
early fall months, the geothermal fluid outlet temperature is above 95oF, and sometimes 
creeps above 100oF, due to the hot pavement surface temperature, especially in mid 
summer. However, the model made no allowance for shading from parked cars, but even 
so, during summer months, it is likely that it will only be possible to reject heat during 
cool nights. 

• As may be expected, the parameter having the greatest influence on the exiting fluid 
temperature is the flow rate. As seen in Figure 3, decreasing the flow rate to 30 gpm 
lowers the exiting geothermal fluid temperature a few degrees in winter, but increases it 
slightly in summer. Obviously, decreasing the fluid flow rate means less water would be 
processed through the supplemental heat rejection system. 

• A sensitivity on the pipe burial depth shows that 12 in. is a good choice. A pipe burial 
depth of 6 in. has some benefit of lowering the exiting geothermal fluid temperature 
during cold times, but these benefits are offset by higher geothermal exiting temperatures 
more hours during the year. 

• A sensitivity on the pipe spacing shows that 4 ft is a good choice. There are some minor 
improvements in a 6 ft spacing, but 2 ft spacing shows considerable thermal interference 
and would not be recommended. 

 

 
 
 
 

Figure 3. Sensitivity to Flow Rate
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Figure 4. Sensitivity to Pipe Depth
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Figure 5. Sensitivity to Pipe Spacing
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APPENDIX A 
 

MODEL DOCUMENTATION 
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