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1.0 Introduction and Terms of Reference 
 

CRC Developments are developing residential parcels for market at Nicklaus North in Whistler, BC, 
Canada. As part of the prepared land parcels, pre-drilled vertical closed loop ground source wells 
will be provided for each owner to use as part of their residential heating and cooling systems, 
specifically designed to be water-to-air heat pump systems with auxiliary electric heat as required. 
 
A 200-foot borehole was drilled on March 13, 2005 with a Formation Thermal Conductivity Test and 
Data Analysis prepared on June 11, 2005 (see Appendix C). 
 
MCW Consultants Ltd. have been retained to provide a basis of design for a typical ground source 
vertical loop system, which will  accommodate a typical residential construction on a per parcel 
basis.  Drawings entitled, “Single family Residence – 9557 Emerald Drive”, prepared by Wexler 
Architecture were used by MCW to prepare heating and cooling load calculations. The program used 
for the analysis was Carrier HAP version 4.3 (see Appendix B). To establish the minimum 
geothermal field size and borehole configuration, GchpCalc Software Version 4.2 was used (see 
Appendix A) using the output data from the Carrier program. 
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2.0 Residence Heating / Cooling Loads 
 

The Single Family Residence used for the energy modelling is a two-storey home with an 
approximate area of 3,315 sq. ft. The home was subdivided into three (3) zones for the HVAC 
equipment based on similar load characteristics. 
 
See Appendix B for the load details with the summary as follows: 
 
  Loads 
Zone # Area Total Cooling (Tons) Heating (kW) 
1 1st Floor 1.6 9.3 
2 Great Room (2nd Floor) 2.15 7.4 
3 2nd Floor (balance) 1.76 5.9 
Totals 5.51 Tons 22.6 kW 
 
Safety factors of 10% for cooling and 20% for heating were utilized for the calculations. 
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3.0 Vertical Closed Loop Geothermal Field 
 

Based on a full cooling load of 5.5 tons (66,000 BTU/hr) and utilizing a thermal conductivity of 0.85 
BTU / hr – ft ºF, a thermal diffusivity of 0.51 sq. ft./day and a ground temperature of 44ºF, a vertical 
geothermal field with 5 wells, 221 feet deep will provide for all the heat rejection capacity during the 
peak cooling season. 
 
Approximately 11 kW (39,000 BTU/hr) of heat is available with a field of this size during the heating 
season or about 50% of the peak heating requirements of 22.6 kW. The heat pumps installed with 
the field size recommended (5 boreholes @ 221 ft deep) will provide approximately 70% of the 
annual heating energy required for the residence. 
 
The borehole should be installed no less than 15 feet on centre with a bore diameter of 
approximately 6” and grouted with a 0.9 grout conductivity rating. All piping shall be 1” dia. HDPE 
and left under a pressure charge of at least 90 psig complete with a line pressure gauge to ensure 
zero leakage until completely commissioned. Excess supply and return piping to connect to a 
mechanical room / closet in the residence should be allowed for. An appropriate glycol solution 
concentration should be determined by the HVAC designer to prevent line freezing if lower winter 
heat pump output temperatures are used. 
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GxhpCalc Software – Version 4.2 
 

Cypress Place Nicklaus North 
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Appendix B 
 
 

Carrier Hourly Analysis Program Version 4.3 
 

Heat Loss & Heat Gain  
Calculations for 

 
Single Family Residence 

 
9557 Emerald Drive 

 
 
 
 
 


