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Appendix I.1: Themosyphon Warranty



 
   
 

  

ARCTIC
FOUNDATIONS
OF CANADA INC.

 
 

 
ARCTIC FOUNDATIONS of Canada Inc.  255 Kildonan Meadow Dr.  Winnipeg, MB. R3W 1L1  Ph: (204) 235-0795  Fax: (204) 224-2326  

LIMITED WARRANTY 
 
Respecting agreement # HBP1-CO-357915 
between Arctic Foundations of Canada Inc.  
and Nuna Logistics 
for the supply and installation of thermosyphons for the North Dam at Hope Bay Mine site. 
 
 
Arctic Foundations of Canada Inc., the supplier of thermoprobes in accordance with the above-captioned 
contract, does hereby warrant that with respect to thermoprobes so supplied, the two phase heat transfer 
system will operate as specified for five years from the date of installation, and should any thermoprobe 
not so operate, same will be repaired or replaced at the election of Arctic Foundations of Canada Inc. 
free of charge and subject to the following limitations: 
 
(a) this warranty will not apply to any interruption in the heat transfer system caused or contributed to by 
owner’s misrepair, or improper maintenance or if the thermoprobe system be in any way added to, 
altered or modified by anyone other than Arctic Foundations of Canada Inc.; 
 
(b) this warranty will not apply in the event that continuity of operation is interrupted in whole or in part 
due to external forces including but not limited to natural disasters or acts of God, collision or impact 
from external bodies, objects, vehicles, fire or other accident or similar disaster; 
 
(c) the above warranty is limited to repair or replacement within the time period of five years and subject 
to the above conditions. Arctic Foundations of Canada Inc. takes no responsibility for any consequential 
loss or damage resulting from design or as-built changes to the structure over which they had no control. 
 
 

Dated this  30th day of  April A.D. 2011 . 
 
ARCTIC FOUNDATIONS OF CANADA INC. 
 
per 

                   
 
                   John D. Jardine 
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ARCTIC FOUNDATIONS OF CANADA INC. 

THERMOSYPHONS 
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Hope Bay Nunavut 

GENERAL CONTRACTOR: 
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SUPPLIER: 
ARCTIC FOUNDATIONS OF CANADA INC. 
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Thermosyphons
Operation & Maintenance

Thermoprobes are a passive heat transfer device and do not require regularly scheduled  maintenance.
There are two items that can be monitored so that maintenance can be performed if required.

1) Painting
 - Visual observation of the above ground portion of the thermoprobes will be sufficient to determine
when paint restoration is required. The above ground portion of the thermoprobes as supplied are sand
blasted to white metal, aluminized, and painted with a white epoxy. The optimum colour for heat
transfer is white but other light colours could be used with a small reduction in operating efficiency.

2) Thermal operation
A. Monitoring
 - Thermoprobes can be monitored to ensure that they are performing their heat transfer function. This
monitoring has been done  in two ways; Infrared monitoring and contact thermometers.
 a) Infrared monitoring requires the use of an  infrared camera which is relatively expensive and requires
some training to use. By observing the thermoprobes through the infrared camera at a time when they
should be operating, thermoprobes that are operating will appear as warm objects. Those not appearing
warm are not operating at that time.
 b)  A digital contact thermometer with a sensitivity of 0.1° C can also be used to monitor
thermoprobes. These devices are relatively inexpensive and require little training to use. Measure the
temperature of the thermoprobe (the surface of the riser pipe)  and compare this to the adjacent air
temperature (or a piece of metal painted white that has been kept adjacent to the thermoprobe). If the
thermoprobe is warmer than the air (or metal plate) then it is operating properly. If the thermoprobe is
the same temperature as the air (or metal plate) it is not operating at that time.

B. Analysis
If it has been determined that a thermoprobe is not operating then it must be determined why it is not
operating.
a) The thermoprobe is inactive at this time.
Operation may cease because the outside air adjacent to the thermoprobe condenser (above ground) is
warmer than the ground adjacent to the thermoprobe evaporator (below ground). This will be the case in
summer when the air is warm. It may also happen in the winter. An example of this would be when the
thermoprobe is checked on a day when the air temperature is - 20° C following an extended cold spell of
- 40° C weather. During the extended - 40° C period the thermoprobe cooled the soils adjacent  to the
evaporator to a temperature below that of the current outside air temperature and as a result the
thermoprobe has shut down temporarily. Checking the thermoprobe at a later date when the soils have
warmed up may show that it has begun to operate again. A good time to perform an annual check is on a
cold day in early winter or at a time when the temperature is going down such as the evening.
b) A leak has developed.
If there is little doubt that a leak has developed, repairs  must be carried out by qualified personnel.
Contact Arctic Foundations of Canada Inc. to make arrangements to repair the leak and recharge the
thermoprobe.
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Measurements



Project: Hope Bay - North Dam Project #: 1CH008.058
Client: Hope Bay Mining Ltd

Thermosyphon Station: South Thermosyphon Radiatiors
Thermosyphon Component: Evaporator Pipe - as it exits the dam fill
Equipment:

Notes:  Evaporator pipe numbers correspond to the numbers used in Drawing HB+T-CIV-CIV-OND-0024
Pipe preparation: a thermocouple was placed on the white vertical section of the evaporator pipe, covered with silver bubble wrap pipe insulation and held in place with a bungee cord.
Readings were taken minimum 10 minutes after pipe was prepared.

Reading (k) at Dial Setting Temp (oC)  Temp (oC)
Calculated Calculated

SB12 SB16 SB17

25-Mar-12 4:30 JBK 94.70 94.60 94.60 -30.86
Ambient Air Temperature before start of readings 
(average of 3 beads)

25-Mar-12 4:52 JBK 65.40 -24.94 -6.24 Evaporator Pipe TS-31
25-Mar-12 4:59 JBK 66.20 -25.14 -6.04 Evaporator Pipe TS-32
25-Mar-12 5:04 JBK 68.10 -25.61 -5.57 Evaporator Pipe TS-33
25-Mar-12 5:15 JBK 68.20 -25.63 -5.55 Evaporator Pipe TS-34
25-Mar-12 5:19 JBK 65.80 -25.04 -6.14 Evaporator Pipe TS-35
25-Mar-12 5:16 JBK 64.80 -24.79 -6.39 Evaporator Pipe TS-36

25-Mar-12 5:26 JBK 98.70 98.80 98.50 -31.51
Ambient Air Temperature after end of the readings 
(average of 3 beads)

-31.18 Average Ambient Air Temperature (average of 3 beads)

Notes: Layout from Dwg:  HB+T-CIV-CIV-OND-0024
 - Three thermosyphons were tested at a time using three different single beads (beads 12, 16 and 17). 
 - Silver Hi-Performance A2A Reflective Insulation 'Ayr FoilTM' (similar to aluminum double sided bubble wrap) used.

NORTH SOUTH

Date Read By CommentTime
Measured

N

TS-31 TS-32 TS-33 TS-34 TS-35 TS-36



Project: Hope Bay - North Dam Project #: 1CH008.058
Client: Hope Bay Mining Ltd

Thermosyphon Station: North Thermosyphon Radiatiors
Thermosyphon Component: Evaporator Pipe - as it exits the dam fill
Equipment:

Notes:  Evaporator pipe numbers correspond to the numbers used in Drawing HB+T-CIV-CIV-OND-0024
Pipe preparation: a thermocouple was placed on the white vertical section of the evaporator pipe, covered with silver bubble wrap pipe insulation and held in place with a bungee cord.
Readings were taken minimum 10 minutes after pipe was prepared.

Reading (k) at Dial Setting Temp (oC)  Temp (oC)
Calculated Calculated

SB12 SB16 SB17
25-Mar-12 5:35 JBK 93.90 93.70 94.10 -30.74 Ambient Air Temperature before start of readings

25-Mar-12 5:58 JBK 51.70 -21.03 -9.66 Evaporator Pipe TS-01
25-Mar-12 6:08 JBK 82.30 -28.66 -2.03 Evaporator Pipe TS-02
25-Mar-12 6:03 JBK 53.00 -21.45 -9.24 Evaporator Pipe TS-03
25-Mar-12 6:22 JBK 55.30 -22.16 -8.53 Evaporator Pipe TS-04
25-Mar-12 6:20 JBK 55.30 -22.16 -8.53 Evaporator Pipe TS-05
25-Mar-12 6:21 JBK 53.50 -21.60 -9.08 Evaporator Pipe TS-06

25-Mar-12 6:40 JBK 93.20 93.50 93.30 -30.64 Ambient Air Temperature after end of the readings
-30.69 Average Ambient Air Temperature

Notes: Layout from Dwg:  HB+T-CIV-CIV-OND-0024
 - Three thermosyphons were tested at a time using three different single beads (beads 12, 16 and 17). 
 - Silver Hi-Performance A2A Reflective Insulation 'Ayr FoilTM' (similar to aluminum double sided bubble wrap) used.

SW NE

Date Read By CommentTime
Measured

N

TS-01 TS-02 TS-03 TS-04 TS-05 TS-06



Project: Hope Bay - North Dam Project #: 1CH008.058
Client: Hope Bay Mining Ltd

Thermosyphon Station: South Thermosyphon Radiatiors
Thermosyphon Component: Evaporator Pipe - as it exits the dam fill
Equipment:

Notes:  Evaporator pipe numbers correspond to the numbers used in Drawing HB+T-CIV-CIV-OND-0024
Pipe preparation: a thermocouple was placed on the white vertical section of the evaporator pipe, covered with silver bubble wrap pipe insulation and held in place with a bungee cord.
Readings were taken minimum 10 minutes after pipe was prepared.

Reading (k) at Dial Setting Temp (oC)  Temp (oC)
Calculated Calculated

SB12 SB16 SB17
Ambient Air Temperature before start of readings 
(average of 3 beads)

Evaporator Pipe TS-31
Evaporator Pipe TS-32
Evaporator Pipe TS-33
Evaporator Pipe TS-34
Evaporator Pipe TS-35
Evaporator Pipe TS-36

Ambient Air Temperature after end of the readings 
(average of 3 beads)
Average Ambient Air Temperature (average of 3 beads)

Notes: Layout from Dwg:  HB+T-CIV-CIV-OND-0024
 - Three thermosyphons were tested at a time using three different single beads (beads 12, 16 and 17). 
 - Silver Hi-Performance A2A Reflective Insulation 'Ayr FoilTM' (similar to aluminum double sided bubble wrap) used.

NORTH SOUTH

Date Read By CommentTime
Measured

N

TS-31 TS-32 TS-33 TS-34 TS-35 TS-36



Project: Hope Bay - North Dam Project #: 1CH008.058
Client: Hope Bay Mining Ltd

Thermosyphon Station: North Thermosyphon Radiatiors
Thermosyphon Component: Evaporator Pipe - as it exits the dam fill
Equipment:

Notes:  Evaporator pipe numbers correspond to the numbers used in Drawing HB+T-CIV-CIV-OND-0024
Pipe preparation: a thermocouple was placed on the white vertical section of the evaporator pipe, covered with silver bubble wrap pipe insulation and held in place with a bungee cord.
Readings were taken minimum 10 minutes after pipe was prepared.

Reading (k) at Dial Setting Temp (oC)  Temp (oC)
Calculated Calculated

SB12 SB16 SB17
8-Apr-12 8:50 IM 56.80 56.40 -22.55 Ambient Air Temperature before start of readings

8-Apr-12 8:55 IM 43.90 -18.23 -4.32 Evaporator Pipe TS-01
8-Apr-12 8:55 IM 54.10 -21.79 -0.76 Evaporator Pipe TS-02
8-Apr-12 8:55 IM 44.90 -18.62 -3.93 Evaporator Pipe TS-03
8-Apr-12 9:20 IM 44.00 -18.27 -2.69 Evaporator Pipe TS-04
8-Apr-12 9:20 IM 44.30 -18.39 -2.58 Evaporator Pipe TS-05
8-Apr-12 9:20 IM 43.40 -18.03 -2.93 Evaporator Pipe TS-06

8-Apr-12 9:25 IM 51.50 -20.96 Ambient Air Temperature after end of the readings
-21.76 Average Ambient Air Temperature

Notes: Layout from Dwg:  HB+T-CIV-CIV-OND-0024
 - Three thermosyphons were tested at a time using three different single beads (beads 12, 16 and 17). 
 - Silver Hi-Performance A2A Reflective Insulation 'Ayr FoilTM' (similar to aluminum double sided bubble wrap) used.

SW NE

Date Read By CommentTime
Measured

N

TS-01 TS-02 TS-03 TS-04 TS-05 TS-06


