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Icy Waters Energy Report 

Executive Summary 
Lessoway Moir Partners was retained by Energy Solutions Centre in Whitehorse, Yukon to 
complete a study of two energy-saving alternatives at the Icy Waters Ltd. fish farm including; 

1. Use of free cooling for the refrigeration units at the plant, and 
2. Provision of a heat pump to heat and/or cool the hatchery process water. 

The first energy option; installation of a free cooling system for the refrigeration units in the 
plant, was reviewed and estimated to result in annual energy savings of only $200 to $300. The 
estimated installation and design costs were excessive relative to the potential energy savings 
and resulted in a disproportionately long payback period. As such, provision of a free cooling 
system for the refrigeration units is not recommended. 

The second energy-saving option reviewed; installation of a heat pump system for cooling the 
egg incubation water and heating frey tank water, would result in an increased window of export 
for the eggs, increased production in the frey, and significantly decreased operating costs 
compared to the existing oil boiler system. Application of the secondary sales program in 
conjunction with the installation is a strong contributor to the decreased operating costs with 
power rate of3 .3 cents per kWh and no demand charges. Total installation cost is estimated at 
$415,000, with annual energy savings of$86,000, a return on investment of200/o over 15 years, 
and a resulting simple payback of 4. 8 years. 

It should be noted that there is a also the option of eliminating the new electric boiler from the 
above design and using the existing oil boiler to supplement the heat pumps thereby reducing the 
total installation cost. With this option, however, the total installation cost is estimated at 
$360, 000 with annual energy savings of $67, 000, a return on investment of 11°/o over 15 years, 
and a resulting simple payback of 5. 4 years. 

April 16, 2003 3117 
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Icy Waters Energy Report 

Introduction 
Icy Waters Ltd. is an Arctic Charr fish farm located in Whitehorse, Yukon. The farm 
encompasses all stages of fish development from the hatchery to the processing unit and is 
highly dependent on export of eggs as well as processed fish. Energy use is one of the greatest 
cost drivers of the farm and methods of reducing those costs are being sought. Some ideas were 
first presented in a grant application by Jonathan Lucas, General Manager oflcy Waters Ltd. 
(IWL), to the Yukon Innovation Technology Centre in early 2002, herein referred to as the YITC 
application. This application is found in Appendix 1 and the ideas that were identified in it are: 

1. Free cooling in the processing plant freezer and cooler 

2. Use of heat pump technology for cooling egg incubation water. 

3. Use of heat pump technology for heating water for 12 frey tanks. 

This report expands on these ideas and investigates the feasibility of them. A site visit was 
conducted on November 20, 2002 and information gathered both over the phone from staff at Icy 
Waters and from records held by the Energy Solutions Centre of previous investigations done in 
late 2001 and 2002. 

April 16, 2003 4/17 
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Free Cooling 

1. Present conditions 
Presently, there is one freezer and one cooler in use. These are both packaged units attached to 
the processing plant. The cooler has an approximate area of 11 m2 and is used for keeping fresh 
fish. It is designed to maintain a desired temperature of 4°C with a conventional electric chiller. 
The freezer that is being used is a "blast freezer" with an approximate area of 21 m2 and is used 
for keeping frozen fish. It is designed to maintain a desired temperature of -23°C, also with a 
conventional electric chiller. Appendix 3 has the specifications of the existing chillers as well as 
the maintenance record for a one year period indicating that the cooler has very little 
maintenance associated with it. 

2. Assumptions 
1. the chillers are properly sized for both the cooler and freezer (and thus the supply 

temperatures of -6. 7C and -40C respectively are required) 
2. the cooler is 4 m long and 2.7 m wide, with a total volume of26.5 m3

. 

3 operation schedule for cooler is every day, 24 hours per day, excluding 2 days per month 
4. blended electrical rate is 0. 15 $/kWh (blending 0 . 1045 $/kWh+ 6 $/kW) 

Figure 1 Fish Plant Cooler Unit 

3. Free cooling options 
The idea behind free cooling is to take advantage of cold winter outdoor temperatures to cool the 
required indoor spaces, in this case the cooler and freezer. There are a couple of methods of 
designing for free cooling, both of which are examined here. The first is known as the direct 

April 16, 2003 5/ 17 
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method and involves blowing cold outside air into the cooler or freezer with a fan. It includes a 
temperature controller that shuts down the system once the outside air temperature rises above 
the desired indoor cooler or freezer temperature, and then the existing chiller resumes operation. 

The second method requires a glycol-filled coil run in a loop between outside and inside, 
transferring the cold from out to in. Again, once the outside air temperature rises above the 
desired cooler or freezer temperature, the conventional chiller takes over. This method is more 
expensive to install and less efficient than the direct method, but it has other significant 
advantages. The glycol loop method allows for far greater control on the quality of air going 
through the cooler or freezer, as it is not as dependent on the quality of air being taken from 
outside. Fish products may be sensitive to humidity levels, potential vehicle or building exhaust, 
or dust particles that could be introduced in the direct free cooling system. 

4. Results 
Using Whitehorse temperature data, it was calculated that free cooling is available for 
approximately 46% of the year for the cooler and less than 1 % of the year for the freezer. The 
latter is due to the necessity of providing -40°C to the freezer in order to maintain a temperature 
of -23°C. Appendix 2 has a table showing these calculations, and also showing that there are 
approximately 14 degree days where free cooling is available at -40°C supply temperature or 
lower, and approximately 1509 degree days where free cooling is available at -6. 7°C supply 
temperature or lower. Since free cooling is essentially unavailable for the freezer, no further 
investigation was done for it. 

The following figure summarizes the calculations that are outlined in Appendix 2 for free 
cooling of the cooler using the direct method: 

Heat gain for cooler 5855 Btuh 
% of chiller unit operation time in winter (below -6. 7°C) 34% 
Effective run time of chiller in winter 1272 hrs 
Outdoor air fan power costs per winter $143 
Chiller unit costs per winter $373 
Savings achieved with free cooling per year $230 

Figure 2 Free Cooling Results 

Since the cooler unit is mainly outdoors with only one wall affected by heat gain from the 
interior, the estimated chiller unit run time is 34% of the time that free cooling is available - that 
is 16% of the year (34% of 46%). This is the main reason that the savings are small for 
introducing free cooling. With total savings estimated at only $230 per year it is clear that 
payback on installation of the free cooling system will be very long and it is not recommended to 
proceed with the installation. 

The glycol loop method is even more expensive to install and is slightly less efficient resulting in 
lower savings and a higher payback period. It is not recommended to proceed with free cooling 
for the plant with either method. 

April 16, 2003 6/17 
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Figure 4 12 Grey Frey Tanks Figure 5 30 Frey Tanks in Hatchery 

Fish production is dependent upon water temperature and for these twelve frey tanks the ideal 
temperature was given to be 14°C. The winter supply temperature for these tanks is the same as 
for the egg incubation trays, a chilly 2°C or so, however it is heated with an oil~fired boiler to 
approximately 8°C. Similarly, in summer it is heated from approximately 7°C to the desired 
temperature of close to l 4°C. The maximum flow rate of this heated water at a turnover rate of 3 
tanks per hour is 4Lls. The existing boilers & heat exchanger (see Figure 6 and equipment list in 
Appendix 10) have proven not to be of sufficient capacity to heat this quantity of winter water to 
the desired temperature. 

Figure 6 Existing Alpha-Laval Heat Exchanger 

3. Heat Pumps 
Whenever heating and cooling is needed within close proximity, heat pumps naturally come to 
mind since they are very energy efficient heating and cooling systems in one unit. This is an 
ideal application for a heat pump because the heat that is taken from the egg incubation water in 
the summer can be transferred to the frey tanks with a combination of heat pumps and heat 
exchangers. In the winter, the discharge from the frey tanks can potentially be used as the source 
for the heat pumps since the egg incubation water will not Jikely need any cooling. The quality 
of this water will have to be tested and it may need to be treated to keep from clogging the heat 
exchanger. The frey tank discharge will be approximately 14°C and will be cooled to 2°C or so, 
and that heat used for heating the incoming water to the frey tanks. The winter and summer 
schematics are found in the following 2 pages, showing the water flow and relative location of 
equipment. They include the heat pumps (shown as water furnaces), heat exchangers and an 
optional electric boiler. 

April 16, 2003 8/17 
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The heat pump process involves a cycle of evaporation, compression, condensation and 
expansion. A refrigerant is used as the heat transfer medium, and it starts in the cycle as cold 
liquid that passes through the water-to-refrigerant heat exchanger (HEX- I) and absorbs heat 
from the water source, thus cooling the water for the eggs. The refrigerant evaporates into a gas 
as heat is absorbed. The gaseous refrigerant passes through a compressor where the refrigerant is 
pressurized, raising its temperature to over 80°C. The hot gas then circulates through a 
refrigerant-to-water heat exchanger (HEX-2) where heat is removed as the cooler water passes 
over it, thus heating the water to the frey tanks. The refrigerant in the mean time has released its 
heat energy and returns to the water-to-refrigerant heat exchanger (HEX- I) where the process is 
repeated. 

Two 30-ton heat pumps will be needed to cool approximately 5.7 Lis (340 Umin) for the eggs 
while heating the estimated 4L/s for the frey in the summer. These same 2 heat pumps will be 
used to cool the 4L/s of frey discharge water to heat the 4L/s incoming frey water in the winter. 
An electric boiler is recommended for the shoulder seasons, for example in March when it is 
assumed that source water temperature is 3°C. At these times cooling is needed for the eggs but 
there is not enough heat extracted to heat the frey tanks. The electric boiler is far less energy 
efficient than the heat pumps but is necessary and still qualifies for secondary sales. It is sized 
for l 00% backup to the heat pumps but may be sized for less than that if it is determined that it is 
advantageous to stretch the heat pump season, resulting in a lower cost. The advantage of having 
the electric boiler installed rather than using the existing oil boiler is to provide a complete 
electrical system that may take advantage of the secondary power sales program. This is 
discussed in more detail in the results section. 

Three shell and tube heat exchangers are also needed, one for each side of the heat pumps and 
one for the boiler. The third one would replace the existing heat exchanger used with the oil 
boiler. These "OC" type shell and tube heat exchangers are designed specifically for ease of 
cleaning. In the past Icy Waters staff has had difficulty with their plate heat exchangers because 
of the frequency with which they needed cleaning. A level controller is also provided for the 
header for the frey tanks. This is to ensure that oxygenated water does not overflow into the 
drain. 

April 16, 2003 9/17 
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4. Assumptions 
I . the flow rates to the incubation trays and frey tanks is constant 
2. frey tank turnover rate is 3 tanks per hour 
3. operation is 24 hrs. per day, 365 days per year 
4. water temperatures are as follows : 

December, January, February= 2°C 
November and March = 3°C 
October and April= 4°C 
September and May = 5°C 
June, July, August = 7°C 

5. head pressure of supply water insufficient for heat exchangers HEX-1 & HEX-2; pumps 
required 

6. there is adequate space for the new equipment 
7. oxygenation of frey tank water occurs in header 
8. frey size is between 0.1 and 0.4 grams in the 12 frey tanks 
9. food to weight gain conversion rate is 1 : 1. 5 

5. Results 
It is stated in the YITC application that by cooling the egg incubation water and maintaining 2°C, 
the window for shipment and sales of the eggs may be doubled. This would allow for more 
flexibility regarding customer requirements and for the ability to sell eggs over a longer period of 
time. It is difficult to quantify the financial benefits of this without knowing the fish farming 
business in more detail. 

The YITC application also explains how fish growth is calculated based on water temperature, 
stage of growth, and conversion rate. 

Temperature 2°C 7°C 14°C 
Growth per day 1.6% 2.7% 3.9% 
Time to reach 0 .4 grams 12 weeks 7.5 weeks 5 weeks 

Figure 7 Frey growth rates 

Figure 7 above estimates the gain in production that could be attained by heating the frey water 
to 14°C. Frey growth from 0.1 grams to 0.4 grams in weight would be approximately 2.4 times 
faster in the winter compared to unheated water, and about 1.5 times faster in the summer. With 
a yearly average growth rate increase of2 times, it can be predicted that frey production during 
this period will double what it would be without heated water. Some heating is done with the 
boilers now, so the new system will essentially result in growth rates of 1.5 times today's rates in 
the winter, and no increase in the summer. 

To heat this water year-round tol4°C using the existing oil boilers, which have an estimated 
seasonal efficiency of 700/o, would cost in the order of $114,000 per year at $0.60 per litre of oil, 
as calculated in Figure 8 below. The present day operational cost is estimated at $82,000 per 
year since heating in winter is only to about 7°C rather than l 4°C. With a new boiler with 85% 
efficiency the cost for year-round heating to14°C would drop to an estimated $94,000 per year, 

April 16, 2003 12/17 
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still significantly higher than the heat pumps operational cost of approximately $86, 000 per year 
as calculated in Figure 9. 

Winter 
Nov & Mar 
Oct & Apr 
Sept & May 
Summer 

HEAT 12 FREY TANKS WITH OIL BOILER 

L'lT (°C) 
12 
11 
10 
9 
7 

LITRES OF OIL CONSUMED 

Boiler Efficiency(%) 

BTUH Days 70% 85% 
684736 90 57587 47425 
627675 61 35779 29465 
570613 61 32526 26786 

24107 
28279 
156062 

513552 61 29273 
399429 92 34339 

Total Litres: 1~_1_8_9_50_4_~ 
COST OF OIL CONSUMPTION $/Litre 

$ 0.60 $ 113,702 $ 93,637 
Figure 8 Oil boiler consumption and cost 

Electricity consumption with heat pumps and existing oil boiler 
Month Spring Heat 70% eff. 

Water Pump Heat Oil Boiler Oil Boiler 
Temp. operation Pump operation Litres per Pumps 
( oc) ( % ) KW ( % ) Month KW 

January 2 100 40 0% 0 8 
February 2 100 40 0% 0 8 
March 3 20 8 80% 14546 12 
April 4 40 16 60% 9598 12 
May 5 60 24 40% 5951 12 
June 7 100 40 0% 0 8 
July 7 100 40 0% 0 8 
August 7 100 40 0% 0 8 
September 5 60 24 40% 5759 12 
October 4 40 16 60% 9918 12 
November 3 20 8 80% 14077 12 
December 2 100 40 0% 0 8 

40 200 
TOTAL Litres per Year: 59848 

kWh $/kWh Litres Total 
Regular Rate: 332640 0.15 59848 $85,805 

Secondary Power: 332640 0.033 59848 $46,886 
kWh x $/kWh+ litres x $0.60/litre =$/year 

Figure 9 Heat pump system operating costs with existing oil boiler 

Total Total 
KW per KW per 

Hr. Day 
48 1152 
48 1152 
20 480 
28 672 
36 864 
48 1152 
48 1152 
48 1152 
36 864 
28 672 
20 480 
48 1152 

TOTAL KW per Year: 

By taking advantage of the secondary power sales program, resulting yearly heating costs in the 
order of $47,000 are achieved. The secondary power sales program is a Yukon Energy program 
which utilizes "surplus power". Since we are not connected to the main grid outside the territory 
we do not have the ability to sell off surplus power needed and produced for stable service. The 
utility has developed this program as a means to equalize the power consumption to the power 
production. The term "surplus power" refers to the times when the utility is producing more 
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35712 
32256 
14880 
20160 
26784 
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35712 
25920 
20832 
14400 
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hydro power than it is selling. The program consists of the installation of an electric heating 
system and a separate electrical service and meter. The system must have the ability of being 
turned off with 24 hours notice when Yukon Energy determines that surplus power is 
unavailable, and thus a I 00% backup system is needed. In this case the backup system is the 
existing oil boiler system. This surplus power is sold at a fixed rate of 3.3 cents per kilowatt 
hour based on the meter reading of the system' s independent meter, and there are no demand 
charges. This rate may change, as the rate is set at I 0% less than the "avoided cost of diesel fuel 
oil". 

The yearly heating cost of about $47,000 may be further reduced by installing an electric boiler 
for the spring and fall seasons, dropping the use of the oil boiler even more. Under secondary 
sales the total heating costs would be in the order of $28,000 - resulting in an estimated savings 
of $86,000 per year compared to using the existing oil boiler for the full heating, or an estimated 
savings of$54,000 per year compared to today' s energy use. 

Electricity consumption with heat pumps and new electric boiler 
Spring Heat Electric 
Water Pump Heat Boiler Electric Total Total 
Temp. operation Pump operation Boiler Pumps KW KWper 

Month ( oc) ( % ) KW ( % ) KW KW per Hr. Day 
January 2 100 40 0 0 8 48 1152 
February 2 100 40 0 0 8 48 1152 
March 3 20 8 80 160 12 180 4320 
April 4 40 16 60 120 12 148 3552 
May 5 60 24 40 80 12 116 2784 
June 7 100 40 0 0 8 48 1152 
July 7 100 40 0 0 8 48 1152 
August 7 100 40 0 0 8 48 1152 
September 5 60 24 40 80 12 116 2784 
October 4 40 16 60 120 12 148 3552 
November 3 20 8 80 160 12 180 4320 
December 2 100 40 0 0 8 48 1152 

40 200 
TOT AL KW per Year 

kWh x $/kWh =$/year 
Regular Rate: 859680 0.15 $128,952 

Second a Power: 859680 0.033 $28,369 
Figure I 0 Heat pump system operating costs with electric boiler 

The oil boiler is used for space heating of the residence upstairs as well, and the secondary sales 
program could also apply to it. No calculations were made for this but it is worth considering if 
an electric boiler is installed. 

Figure 11 below summarizes the equipment selection for the heat pump system installation, 
along with the associated costs. Our opinion of probable cost for the total equipment and 
installation is $415,000 and with the yearly savings estimated at $86,000, a simple payback of 
4.8 years results. This is without considering the increased fish production rate and the longer 
export time that will be available with the cooled incubation water. 
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Icy Waters Energy Report 

Icy Waters Heat Pumps Cost Estimate 

Item Description No./lf 

Water Furnace (Heat Pump) 30 ton water to water heat pump 2 

Heat exchanger Cooling Side Heat Exchanger (HEX-1) 1 

Heat exchanger Heating Side Heat Exchanger (HEX-2 & HEX-3) 2 

Electric Hot Water Boiler 210 KW (716000 btu/hr) CSA approved 1 

Pumps Base mounted centrifugal 5 

Valves 4" Gate valve 27 

Valves 4" check valve and strainer 10 

Controls Water level, sensors, wiring, etc 1 

Piping 4" Sch-40 Galvanized steel pipe (FT) 650 

Freight 
'5J". LJO pio c;,+: c f-'' fl' 

1 to Whitehorse 

Installation Labour 1 

Electrical service New meter, service, etc. 1 

Engineering fee Electrical , Mechanical 1 

Contingency 15% 

Grand Total Preliminary Estimate 

Figure 11 Equipment and installation costs 

The specification information for the equipment is found in Appendix 11. 

April 16, 2003 

Item Cost Total$ 

$ 35,000 $ 70,000 

$ 9,249 $ 9,249 

$ 5,679 $ 11,358 

$ 27,000 $ 27,000 

$ 2,000 $ 10,000 

$ 680 $ 18,360 

$ 500 $ 5,000 

$ 5,000 $ 5,000 

$ 34 $ 21 ,775 

$ 8,000 $ 8,000 

$ 120,000 $ 120,000 

$ 25,000 $ 25,000 

$ 35,000 $ 35,000 

$ 49,611 

$ 415,353 

15/17 
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Recommendations 

1. Free Coo ii ng 
Installation of a free cooling system will only result in energy savings of a couple of hundred 
dollars a year. The cost of installation and design therefore outweighs the benefits in operating 
costs. It is not recommended to install a free cooling system. 

2. Heat Pumps 
It is recommended to install the heat pump system including the electric boiler for cooling the 
egg incubation water and heating the frey tank water. It is also recommended to apply for use of 
the secondary sales program in conjunction with the installation. The results would be increased 
window of export for the eggs, increased production rates in the frey, and significantly decreased 
operating costs as compared to the existing oil boiler system. 

Total installation cost is approximately $415,000, with annual energy savings of$86,000, a 
return on investment of20% over 15 years, and a resulting simple payback of 4.8 years. 

Total installation cost without the electric boiler is approximately $360,000 with annual energy 
savings of $67,000, a return on investment of 17% over 15 years, and a resulting simple payback 
of 5 .4 years. 
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Appendices 

1. Grant application for innovative projects 

I 2. Free cooling calculations 

I 3. Maintenance records and chiller unit specifications 

4. Site Plan 

I 5. Hydraulic Profile 

I 6. Flow Paths 

7. Tank Farm & Greenhouse Tank Volumes 

I 8. Hatchery & Greenhouse Schematics 

I 9. Hatchery Tank Volumes 

I 
10. Icy Waters Existing Equipment List 

11. New Equipment Specifications 

I 
I 
I 
I 
I 
I 
I 
I 

' 
April 16, 2003 17/17 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
i 

_ , - - - - ... ,. - "" ... ~~ v..., • ..., ..., v. "'v -

I 

Icy Wate!:S Ltd. 

Innovative Projects for which funding is sought from the Yukon Technology Innovation 
Centre. 

Three innovative projects using technology and applications new to the Yukon, Canada, 
and aquaculture have been identified at Icy Wateri Lt<t As previously discussed each 
project will require a large amount of work to pro~ through the grant appfication 
.stage_ Consequently I would like to introduce each project in terms of its ~ the 
technology used and its application, and request ~ YTIC review these introductions. If 
the projects are deemed to fall within the scope of!YTIC funding. detailed grant 
applications will follow. 

Company Background 
; 

Icy Waters Ltd. farms and produces Arctic Charr year round. The facility comprises a 
certified broodstoclc and hatchery unit, tank farm and ponds for grow-out., processing unit 
with freez.ers and coolers, and associated offices f~r administration. The company has 15 
employees. Icy Waters Ltd. began fish farming in ! 987, and has been expanding. 
evolving and developing since then. The follo'Win8 three projects have been identified as 
highly important to the increased efficiency and sllstainabiljty of the entire unit, and take 
advantage of new technology and its application. , 

1l Use of Chilled Water tg Jocrease Fish Eg lncubatiog T.WC: 

Icy Waters Ltd. (IWL) has developed a broodstock program that allows eggs to stripped 
from fish in the fall, and also springtime, by aheralion of their photoperiod. A number of 
broodstock are kept in a light regime which is cx.aJtly opposite the natural cycle, thus 
these fish believe actual springtime to be their falJ,i thus they mature in spring. This 
allows IWL to harvest eggs twice per year_ ~ 
IWL uses these eggs to produce its ovvn fish, but aiso has egg sales in North and South 
America, Europe and Asia. thus exporting from bdth the Territory and Canada. 
The physical movement of eggs is quite straightforiward, and if properly packed eggs may 
be transported around the world for up to 72 hours! However transportation must be 
completed before the egg reaches the critical pre-htuch stage. During thjs stage any 
physical shock will cause the eggshell to rupture prematurely. leading to the death of the 
hatched alevin. · 

; 

Fish egg development is controlled by temper~- Higher temperatures speed 
development, lower temperatures slow development (within biological limits). 
Development is measured in ATU (ambient temp~ture units) of DD (degree days)) i.e. 
one day at 4'C is 4DD, or 4ATU. The critical pre-hatch stage of development begins at 

; 
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360 DD and no transoortation is possible after this time, i.e. if the eggs are not sold, or 
the customer is unable to accevt the ~ before this time. then the esz:~s and/or sale is 
lrnd 

Historically the incubation temperature of the wathrvaries from 3-6'C for the fall eggs. 
and 3-7'C for the sorin~ eAAS. averacin2 ij.found 4rC and 5.S'C reSPectivelv. If IWL were 
able to control and cool the incubation water tom average of2'C and 3 'C. it is clear that 
the window of sales and shioment would be doubled. This would allow IWL to sell eggs 
over a longer period of time and become considerably more flexible regardin~ customer 
requirements. Additionally~ Quality and ensuin~ frv oualitv is improved iftbe 
incubation temperatures remain stable and below 7'C_ Cooling would ensure this and will 
improve ewfrv quality 

Technolon: The water will be chilled using heat J,ump technolo~ with supportin_g 
"free.-cooliruC. ; 
Heat pumps are considerablv more efficient than conventional electric chillers. and whilst 
conventional chiJlers vent the removed heat to the !atmoSDhere. heat pump technology 
allows this heat to be used elsewhere. The IWL h~chery has a requirement for heat in its 
hatcberv fish tanks throughout the vear, which is c!urrentlv provided bv oil burning 
boilers. It is envi~ed some of this heat 'Will be replaced from the cooling of the 
in~_!b~lio1l WJltP.r i 
"Free....cooling" involves taking advantage of the Yrukon winter, and placing a glycol filled 
coil in the freezing air outside the hatchery This cpil is then run to another coH inside the 
hatchery placed in the water to be cooled A small ielectric pump then circulates the 
glycol through the syste~ moving .. cold" from thb air outside the hatchery to the water 
inside the hatchery. Control equipment ensures the process is regulated, and if free.­
cooling is insufficient fur the system requiremen~ the beat pump system is automatically 
activated. · 

2) Proce3sing Plant: Inno\'ative Sntrms for Fremr and Cooler Units 

IWL processing plant has a cooler, main .freezer, and blast freezer. These are presently 
cooled with compressors, the waste heat venting off to the atmosphere. It is planned to 
replace this system with heat pumps. The heat libehrted by the heat pwnps is to be used to 
reduce reliance on the oil burning boiler that presehtly heats the office/processing unit. 
As above, "free-cooling" units will be added, allmrng IWL to take advantage of the 
freezing Yukon temperatures, the heat pumps~ as "support" cooling in winter and 
fu)]y functional in summer. Control equipment wiJl regulate the temperatures in each of 
the cold units and switch from "free-cooling' to heat pumps as required. 
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3}, Juvenile E~h Staie$ - Growth Enhancement 

I 
Fish growth is temperature dependant. Within bioJogical limits the wanner the water the 
faster the growth. Depending on the size of the fish, a rise of2'C can result in a growth 
rate increase of between l 0%-300/o. ConsequentJyiwater temperature is critical to fish 
production_ The ability to raise fish rearing water temperatures economically has a huge, 
positive effect on productivity. ; 

I 

The juvenile stages of Arctic Charr rearing use 1Js water than the grow out. Thus the 
costs of heating this amount of water is Jess than for the grow out stages. 
Juvenile stages grow taster (in percentage increas~ tenns) than older fish. It is vital for 
the successful economics of the farm that fish in the juvenile stages grow as fast as 
possible to be of a large size, as early as possible, for stocking in the tank farm. At any 
temperature 200g juveniles will reach market size !considerably faster than 1 OOg 
juveniles. as the smaller fish will never catch up and the size difference will increase 
pro-rata as both groups of fish grow. ' 

Conventional heating using oil-fired boi)ers is pre~ntly used in the hatchery to heat a 
small volume of water to increase growth in the y~ungest fis.h. This is expensive and 
inefficient. It is also totally impractical for larger ~olumes of water. 
It is proposed to rep1ace the boilers with heat pump~ to increase temperature within the 
hatchery by an average of 5 'C over the year. Additionally heat pump technology will be 
installed in our pre-grow out juvenile facHity to inerease the average water temperature 
by the same amount : 

I 
It is proposed that the average weight of our juveniles just prior to tank farm stocking 
could be increased to 200g. Presently these juveniles are stocked at an average of 70-80g. 
These juveniles would also be ready for transfer earlier in the year than under present 
rearing conditions. The subsequent shortening of the production cycle by at least 6 
months will make a considerable difference to the economics of this company. 

Project Background 

The GM at IWL (Jonathan F . Lucas) believed savipgs in heat and power could be made 
throughout the facility by using new technology. ct new applications of old technology, 
along with use of renewable sources of energy. Ddn Flynn and Doug MacLean at Yukon 
Energy Solutions were contacted, and it was felt tlle unique nature of tbe IWL facility 
lent itself to the introduction of heat pump technolbgy. A site meeting was arranged with 
representatives of Histech Energy Solutions Inc, qtlgary. Histech are highly interested in 
the possibilities afforded by the IWL facility and believe significaot savings and 
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I 
production gains can be made. The application of heat pump technology to aquaculture 
has never been undertaken in the Yukon, and onl~ rarely (if ever) in Canada. 

! 

Cooling of water to delay development of eggs dJes occur in one specialised egg 
production farm in Scotland, UK. It does not presbtly occur in the Yukon. IWL is not 
aware of any companies practicing this with Arctib Charr. or other salmonids in Canada 

i 
However Histech and YES require a very considerable amount of work and information 
to be prepared before the project can be fully quatltified. gains and savings confirmed, 
and quotes prepared. ' 

I 

IWL requests that YTIC consider these 3 projects jbefore the closing date of 31 • January 
2002, and discuss with IWL whether they would ~ suitable for support from YTIC. If 
YTIC can support these projects IWL will go ah~d to prepare the projects for Histech 
and YES, and submit a complete proposal to YTit for each. 

I 
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f.stimaied Costs ~nd8enefits of lns~g .Heat Pump l 'ccimoiogx in a 
New Appligtion at le): Waters Ltd 

I 

Tntmdn~rm 

Use of this technology in a new application is see~ as a major component in allowing Icy 
Waters Ltd. achieve the following goals: 

1 

1) Growing Arctic Charr to market size faster . 
2) Growing Arctic Charr larger, i.e more fish in the larger market size bands., which are 

more valuable oer lb than smaller fish. : 
3) Reduction of summer mortality due to high wetter temperatures 
4) Satisfying customer demand. Presently Icy W~ters Ltd cannot satisfy market demand 

for its fish. By shortening the growing cycle of the fish, Icy Waters Ltd will be able to 
increase the biomass of fish produced, witbo~ actually increasing the biomass of fish 
held on the farm. The fish will simply be requtred to be in the growing tanks for less 
ri~. ; 

5) Consequently unit cost of fish production will ~ecrease, making the farm more 
economical. · 

6) Additionally reliance on oil-fired heating will ~e removed, with the foJJowing 
benefits: ; 

i) Heats pmnps are electrically pow~d. This is produced in an 
environmentally fiiendly manner irl the Yukon. 

I 

ii) Removal of oil burning removes a release of combustion products within 
the City of Whitehorse. i 

iii) Requirement for oil in the City of\Yhltehorse is decreased, decreasing 
trucking costs (environmental. road maintainance etc.) 

iv) Heat pumps are more economical than oil burning boilers, thus the 
production of heat is che.aper, redu4ing costs to the farm. 

v) Maintainance of heat pumps is mote straightforward than oil-fired boilers. 
vi) It would not be economically possible to heat this amount of water by this 

amount of degi-ee5 with oil-bumingl technology. Thus Icy Waters Ltd. 
could not fulfil the goals above. . 

Application of Heat Pump technology to aquaculttlre is unknown in the Yukon,. and most 
of Canada. Should this project go ahead Icy Wat~ Ltd would view the investment as a 
showcase for other Yukon/Canadian businesses add these would be welcome to view the 
Icy Waters Ltd. installation, and discuss all aspect~ of the design, costs and benefits. 

I 

It is envisioned that 2 systems be installed: 

A) To enable the water supplied to the production facilities of the hatchery to be raised by 
5'C over the year_ This would increase water temperatures from a range of 3-8'C, to 8-
13'C. 
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B) To enable the water supplied to the juvenile prJduction facilities to br raised by 6'C 
over the year. This would increase water temperatjires from a range of 2-8'C, to 8-14'C. 

I 

A third system would ideal1y complete the systemJ This would be requited to cool the 
tank funn water during summer. Presently this wal;er can reach a high of 19'C. 
Above 16'C feeding appetite begins to decrease ~idly, and at 18'C mortalities begin to 
occw- due to heat stress. As the temperature rises b,eyond 18'C, mortalities increase still 
further (see extract "The Culture of Arctic Charr" ~ - A Literature Review, Lucas & 

I • 

Lucas, 1992, unpublished.. for Skye & Lochalsh LEC/Highlands and Islands Enterpnse 
Board, Scotland, UK.) Thus during the warmest nkttbs., Icy Waters Ltd. actually has 
restricted fish growth due to high temperatures, ruhl increased mortalities. Additionally 
high water temperatures cannot hold as much diss~lved oxygen as cooler temperatures, 
thus Icy Waters Ltd. must produce more oxygen in summer, to maintain fish that are on a 
restricted diet bec.ause the water temperature is tod high. Reducing these summer 
temperatures by 3 ·c would reduce mortality due to heat stress significantly, and also 
significantly increase the opportunity for growth + the farm. 

Growth Benefit 

i 
Growth of the fish is directly related to temperatu~. They will eat more, and convert this 
food into flesh more efficiently as the temperature1rises. The maximum effect occurs at 
around 15-16'C, above which appetite and conver$ion decreases with temperature. 
A considerable amount of research has been undertaken to establish the correct feeding 
rates for fish at various temperatures (see attacheditabtes). As an example, if we look at 
0. l-0.4g fish in the hatchery, at 4'C they require 218% bodywdght feed per day, therefore 
at a conversion rate of 1: 1. 5 (fur example), they win increase weight by 1. 86%/day. If the 
water temperature is raised to 8'C, feed requiremeht is 4.5%, and weight gain at the same 
conversion rate is 3%, or growth is increased by 1 J6 times. Thus the time taken to grow 
from 0.1 to 0.4 g is reduced 1.6 times~ if this was rirclinariliy 4 weeks at 4' C, it would 
now be 2.5 weeks. i 
Examining the juvenile situation: (eg) a lOg fish at 2'C feeds at 1%, and converts at 
1; 1.3, it would grow at 0. 77%/day. At 6T the sa~ fish at the same conversion rate 
would grow at 1.08%/day, or 1.4 times faster. at src this would be 1.7 times faster. 

I 

This growth increase in the hatchery and juvenile ~tages of the fish production means the 
fish will be larger. and be moved to the main gro~ out facility sooner than is presently 
the case. Additiona1ly if the tank farm water can be cooled in the summer, growth can 
continue at the most optimal temperatures throughput the summer. The fish will therefore 
reach market si1.e faster, be larger at market size, and also due to the speedier movement 
offish through the system production biomass will increase. Thus allowing Icy Waters 
Ltd to fulfil its goals listed above. i 

I 
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Capital Costs i 
Both IRAP, and Yukon Energy Solutions are beiJg approached for support, and to 
explore further avenues for funding. i 

I 
System A requires 7 beat pump units of size 30 tonnes each 

i 

System B requires 9 heat pump units of size 30 to~es each 

. I 
(trumes refer& to heat capacity, l tonne =12000 B"fU) 

I 
I 

Heat pumps have been quoted for by Histech. Calgary, Alberta. and cost is: 

System A $155.000 

I 
I 

System B $196,000 i 
I 

i 
My experience in aquaculture estimates that insta]Jatjon costs will be 1 OOo/o of system 
costs, thus total project costs will be $702,000. I 

Ronning Costs ! 
i 

The yearly operating costs indicate the incredible ~ciency of these systems: 

System A $30000 per year 
System B: $35000 per year 

I 
I 

Tank farm cooling: FREE. j 
Whenever tank farm cooling is required System Aland B will take their required heat 
from the tank farm water~ thus cooling it. A and B !will take enough heat to drop 2001/s of 
tank farm water by 2. 7'C. i 

I 
Present operating costs - oil costs for the hatchery !boiler, to heat 13 Vs of water by an 
average of 4'C, with no cooling: . 

I 
200012001: $15841 I 
2001/present: $16671 (estimated year costJ >$20,000) 

To operate this type of temperature manipulation Jsing oil fired systems would cost the 
following: ' 

System A:. $89,000 
System B: $107,000 , 
With NO cooling. i 

Clearly oil burning is inefficien~ uneconomic, and!environrnentally unfriendly. 
I 

! 
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Installation of the Heat Pump Technology in this rtew application wiJl allow Icy Waters 
Ltd to achieve its goals. ! 
Icy Waters Ltd. understands this to be a major innpvative project, and is seeking support 
from YTIC. However Icy Waters Ltd_ is actively ~ng support elsewhere> and asks that 
YTIC consider supporting the project in associatiqn with other agencies 

! 
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The distributioD of charr 1 n the \ northern lat1 tud.e~ &ugg4ists tbo.t 
ch.Arr Are well suited to growth 1n c~ld waters. Research supports tb1G 
theory, At telll}>eratures undar 10 C young charr will outgrc~ sallDOn by a 
!actor of 3-6. The Hcrwegians expect a charr to reach 200-350g after 
two yezu-s at a-g C. The optillll.lm temP,erature for all s:;troins of c harr 

i 
appears to be betw&eo. 10 C and 13 C ;1n Canad.A and 12-15 C io Norway. 
!be upper Ci!l.Xi.mum beins 19 C after wli.ieh large l osses occvr e.g. 2.6% 
per dlt.y wit.h ch.eirr held. 1n fresh-w~tar cages 1n the Helson river, 
Manitoba when temperatures roge above !l 9 C .. 

2.5 
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I :r \ , ... . ~ 
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i 
Specific growth rates vary, but .have generally been found tc be 

between l, 33 .and 3Z per day, dependi'ng qn the culture sy11tem ana 
strain. However in . co.?Dpl:lrAble s1 tu8t1bns lorwegia11 charr are Glower 
growin5, have a greater nutrit iona l requ1remant, and lose weight iaeter 
1t et~rvod th.an Cauadian . 

12 
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ICY WATERS LTD. 4/96 

GROW OUT - CHARR PRODUCTION 

FEEDING GUIDELINES 

Percent of Body Weight Fed Per Day 
Average Fish Size Pellet Size Water Tempera1ure (C) 

Weight (Ams) mm 2 4 6 8 10 12 14 16 

0.05-0.1 mash 2.7 3.2 4.1 5.3 6.0 6.3 6.5 7.8 
0.1-0.4 #0 2.4 2.8 3.6 4.5 5.0 5.4 5.8 6.2 
0.4 - 4.0 #1 2.0 2.4 2.8 3.2 3.8 4.2 5.0 5.5 
4.0- 10 #2 1.3 1.7 1.9 2.0 2.2 2.6 2.9 3.2 
10- 25 l-'C11 .5 1.0 1.3 1.4 1.7 2.0 2.3 2.6 3.0 
25-50 1.5 0.9 1.1 _1.~ 1.5 - 1.7 .1-.-9 ·-2A 2.3 
50 - lOO ·2.0 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.0 
100 - 150 2.0 /2.5 0.7 0.9 1.1 1.3 1.5 1.7 1.9 1.9 
150 - 250 2.5 0.6 0.8 1.0 1.2 1.4 1.8 1.8 1.8 
250 -450 2.5 0.5 0.7 0.9 1.1 1.3 1.5 1.7 1.7 
450- 750 3.5 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.6 

7'50- 1000 3.5 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.5 
1000 -2000 5.0 0.2 0.4 0.6 0.8 1.0 1.2 1.2 1.2 

2000 + 6.5 0.2 0.4 0.5 0.6 0 .7 0.8 0.8 0.8 

1. Feeding Table should be used as a guide to calculate pellet size and daily ration· . 
2. Careful observation of feeding response is critical to determine actual daily food intake . 
3. Good environmental condltions are important in order to achieve maximum feeding levels. 
4. Feed should be presented over a period of 12 hours or longer. Frequent small meals may provide optimal results. 
5. Avlomatlc feeders shouid be supplemented with hand feeding to gauge feeding system efficiency. 
e. Wasted teed may indicate that meal size ls too large or daily ration is too high. Make changes as needed. 
T Feed cau1iously at high temperatures when metabolic rates are high to avoid oxygen depletion. 
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Page I of 3 

A History of Excellence ... A Tradition of Innovation 

SUMMARY INFORMATION 
2DA3-0600-TFC 
App1ication: Low Temperature 
Refrigerant: R-22 
Frequency: 60 Hz 
Phase: 3 
Nominal Voltage: 208/230 

. '· . , ,: . ~. ; : ' .. ·. 

PERFORMANCE 

Evaporating {°F) 

C...ondensing (°F) 

Return Gas (°F) 

Liquid Temperature (°F) 

Capacity (BTU/hr) 

Power (Watts) 

Current (Amp) 

EER (BTU/Watt-hr) 

Mass Flow (lbs/hr) 

ELECTRICAL 

MCC 
.RLA 

LRA-Low 

LRA-High 

LRA-Half Winding 

' ; ' ,... • ~ • '. • I , ' t ' '· · '1 : 

Cond. l Cond. 2 

-25 -40 

105 105 

65 65 

105 105 

18800 10200 

3850 2920 

14.8 13 .2 

4.9 3.5 

253 I36 

35.6 

28.8 

* 
16 1.0 

* 
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/I.cape /and Online Product 
Information 

A History of Excellence ... A Tradition of Innovation 
View iu English Cnits 

SUMMARY INFORMATION 
CRAI-0150-PFV 
Application: High Temperature 
Refrigerant: R·22 
Frequency: 50 Hz 
Phase: l 
Nominal Voltage: 200 

Production Status: A ntih:ble for sale to all lJ .S. custorncrs. Please che.ck with your loca! I Copehtnd reprcst'ntati '<' c for intemarional availabillty. 

PERFORMANCE 

Cond.1 Cond. 2 

I 
Evaporating (°C) 7.2 -6.7 

Condensing (°C) 54.4 48.9 

I 
Return Gas (°C) 18.3 18.3 

Liquid Temperature (°C) 54.4 48.9 

Capacity (Watts) 4050 2250 

I Power (Watts) 1580 1240 

Current (Amp) 8.6 7.1 

I .EER(COP) 2.58 1.82 

Mass Flow (kg/hr) 100 51.5 

I ELECTRICAI .. 

I MCC 15. l 

RLA 10.8 

l 
LRA-Low * 
LRA-High 48.0 

LRA-Half Winding * 
j 
I • 

Med Volts * 
High VoH:s 200 

.Phase l 
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2· PUMP 

.. © 

lll:LWIO.! 

@ SUPPLY TO PU1'1P FROM SITE C <07/1!D 

@ 4 1 SL.PPL Y TO BROOD H(ADER FR(Jii( EXPLOSION CREEK 

© Roa'TOP HEADER TANK <BROOD HEADER), 2 C \JJNT(R, 7 C SUMMER 

@ CAPP£D 6' LINE FROM 1 

© TD UPSTAIRS RESIDENCE 

® TANKS ON \JEST SIDE OF HATCHERY AR( RAISED 

'w'ITH 2 L(VELS l«-1 6 BIG AND 12 SMALL TANKS 

~·-· ® 
@ UPPER LEVEL BIG TANK'S AND ALL SMALL TANKS ON \J(Sl 

SJD( DRAIN TO TROUGHS AND OUT AT G 

.. 

ENTRY 
LAii-

OFFICE 

- .. 

.. 
HEAT SXCHANGER 

UH 

ADER 

EGG ROOM 

® 6" KAIN SuPPLY F"ROH c rs BURIED IN RAISED 8(0 AT H 
AND SUPPLIES EAST SIDE OF TANKS 

(j) 12 SMALL TANKS IN MIDDLE OF ROOM ARE SUPPLIED BY HOSES 
FROM 'JARIOUS OTHER TANKS- 0.235 CUBIC METERS EACH 

Q) FLOOR DRAIN • FIRST LEVEL BIG 'JEST SIDE TANKS 
~D 10 MIDDLE T ANl<S 

CEAST SIDE TANl<S HAVE CONCENTRIC DRAlNS ADJACENT TO THE TANKS) 

© SPRING 'WATER. TO 1 

Ch) 6 TANKS-2.0 CUBIC METERS EACH 

® 12 TANKS-0.<4 CU81C METERS EACH 

@ 6 TANKS-12.0 CUBIC METERS (ACH (PHOTO TREATMENT} 

© 
Lr------r~s~~~~~~-, 

0000000 
0 000000 

I 

(j) 

© 

0 () 
6Yi _J 

@ 

I 

~o 0 
® 

0 0 

HATCHERY 

- - - .. - um - - - ~ 

w:i&tllL_ 

UH 

C'JS 

H'JS 

H'JR 

~ 

-

UNIT HEATER 

COLD \t'AT(R SUPPLY 

HEATED VAT(R SuPf'l Y 

HEAT(D \,,/ATER RETURN 

lilliJillli'llt ~ .. -
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GREE NH OU SE 
(U NHEATED) 

6' Sl.JPPL Y f"ROM MAIN HEADER TANK 

2:5 '-6' 

- .. .. 

lA 

DRAIN 

SUPPLYfNG 
TER TO TANK 

NDT£S• 

ALL TANKS HAVE DRAINS rROH TANK CENTRE TO ADJACENT 

2' FUSER THAT CONCENTRIC IJlTH 4' DRAIN 

2. lB IS UNINSULATED AND HAS 6 HIL POLY INTERIOR 

3. LIGHTING• .. X 60 'JATTS INCANDESCENT 

4. OXYGENATED W'ATER OVERf"LO'W' DO\IN OR"1N 

GREENHOUSE 
CHEATED) 

.. 

lB 

2.2 CUBIC METERS TAN>< <TYPICAL > 

5-4' LINES INTO DRAIN rRDk 
_. TANKS OF IA AND 22 TANKS 
or lB AND OVERF"LO'w' or HEADER 
TAN<. <GOES TO rtLTER SHED> 

000000 
0 C\ c;;CUBl~TERS~K

4

·<TY~ l 
62'-0" 

~ADER 

TANK 

GREENHOUSE lA AN D lB 

- - - - .. ~ - -

© 
® 

- ~ 

Q 

~ 

4 ' OXYGCNATED LINE tRQM 02 SHED 
<DROPS DOI.JN TO 2'> 

@ 6' Llf'.C fROM f([ orr B LINE 
IN10 MAlN H(ADER f ANI( 

Q 
@ 
0 
® 

6' LINE rRQM MAIN HEADER TANI< 

OVERFLO'w' TO DRAIN 

ro r 
02 LINE rRru-1 HEADER TANK 
TO TANI< 7-q, FL£X HOS( 

® 6 ' LI~ r~ MAIN t1(AD£R TANK 
TO TANK 7-9 

@ 2' LINE TO SPRAY BARS or r!L TER SHED 

- ~ ~,, ~ 
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ICY WATERS ENERGY STUDY 

Icy Waters Equipment 

Plant 
Processing Room 
Room l · Chiller, 4 C 
Room 2: Blast freezer (not used) 
Room 3. Freezer -23 C 
Mechanical Room: 

1. Boiler to heat slab in processing room 
a. Beckett/Hydrotherm HY201 
b. Model # : ORI 40 
c. Fuel : Oil 
d. Output: 112,000 Btu/h 

2. Compressor for chiller 
a. Copeland condensing unit 
b. Model#: F3W0-01510CFV-001 
C. A: 13 .5 

3. 2 x Compressors for blast freezers (not used) 
a. Copeland condensing unit 
b. Model#: W3DL-1500TSC050 
C. A: 76.2 

4. Compressor for freezer (too high to see, assume same as blast freezer 
compressor). 

Office 

a. Copeland condensing unit 
b. Model#: W3DL-1500TSC050 
C. A: 76.2 

1. 2 x DMO Industries oil furnaces: 
a. Model#: AF65XN' 
b. No other specs. available 

Hatchery 
Boiler Room 

1. Boiler #I 
a. Calortecnica (Y-3117) 
b. Model # : CB4A 
c. Fuel : Oil 
d. Output: ? Btu/h 
e. Year 1996 

2. Boiler #2 (turned off) 
a. Super Hot 
b. Model#: A0490 

S.BffiRELL MAY 23, 2002 l/3 
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ICY WATERS ENERGY STUDY 

c. Fuel: Oil 
d. Output: 392,000 Btu/h 
e. Year? 

3. Pump 
a. Baldor industrial motor 
b. Cat.#: 84 Z01024 
c. Size: 0.5 hp 

4. Hot water tank 
a. John Wood Ltd. 
b. Model #: 1 W ?5250F 
c. Size: 40 gallon 

Rooftop Header Tank Room 
1. Heat exchanger #I 

a. Alpha Laval Plate Heat Exchanger 
b. Type: AlO-BFG 
c. Pmax = 150 psig 
d. Tmax = 150 F 

2. Heat exchanger #2 (not used) 
a. Mueller Accu-Therm Plate Heat Exchanger (Gea-Ahlborn, Germany) 
b. Model #: AT80 B-20 
c. Pmax: 100 psi 
d. Tmax: 150 F 

3. Pump 
a. Baldor 
b. Cat.#: VM3613T (Spec: 36A03Xl00) 
c. Size: 5 hp, 3450 rpm 
d. Nema norn. eff. : 85.5 % 

Pumphouse 
1. Electric submersible pump 

a. Grindex 
b. Type: fixed speed 
c. Size: 18 hp (6") 

2. Electric submersible pump backup 
a. Grindex 
b. Type: fixed speed 
c. Size: 12 hp ( 4"?) 

02Shed 
l. 2 x compressors for oxygen - Photo: P5140002 

a. Sullair screw compressors, Tatung Co. Ultra Power Series 
b. Model: TB0154DBA 
c. Size: 15 hp, 1750 rpm 
d. Nema f.I. eff.: 88 .5 
e. Date: 1993 

S.BffiRELL MAY 23, 2002 2/3 
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ICY WATERS ENERGY STUDY 

2. 2 x separators - Photo P5l40001 
a AirSep 
b. no specs. 

3 2 x tanks - Photo P5140003 
a. Enermax 
b. Serial#: 9631B (cm 1051.4) 
c. Size: 50 psig 
d. Date: 1995 

4. Pump 
a. Size: 30 hp 

5. Backup pump 
a. Size: 20 hp 

Filter Shed 
1. 2 x pumps 

a. Berkeley (Berkeley#: MGP20F-02) 
b. Model: C48M2EC15 
c. Size: 1.5 hp, 40 psi 

2. 2 x filters 
a. P .R .A. Rotofilter 
b. Model: RFM 4872 
c. Size: 0.33hp, 12gpm back.flush 
d. Ultramite motor; input 0.88hp@ 1750 rpm 

Greenhouse 1 b 
1. Suspended radiant heater - Photo P5080020 

a. Gordon Ray IR Radiant Heater 
b. Model: RTH-75B 
c. Input: 75,000 Btu/h Output: 67,500 Btu/h 
d. Fuel: LPG (propane) 

S.BIRRELL MAY 23, 2002 3/3 
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Versatec 
Water-to-Water Heat Pumps: 
Nominal 15 and 30 Ton Capacities 
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Versatec 15 and 30 Ton Commercial Specifications Catalog 

Versatec Water-to-Water Heat Pumps: 
Water-Cooled Chiller 
Water-Source Boiler 
Specifications Catalog 

Contents Model Nomenclature Inside Front Cov er 
VLW Features 3 

Electrical Data 7 
Physical Dimensions 8 
Physical Data 8 

Model 
Nomenclature 

2 

Design Features 4 
Reference Calculat ions 4 
Legend 4 
Per Circuit Heating and Cooling Capacity Data 5..S 
Field Connections 7 

Piping Configuration 6 
Engineering Guide Specifications 9 
Accessories and Other Options 9 

't. : . · ..... '.~··-t.r:.' · .. ,. . ·., ~ ... ~ .... t~1-z-....,~ .. ~ ...... ~· .. , ·. :.· · ..... · .. · .;_;:.,:, ·~' 

I 

' 

VL 360W4 AS 0 RAS SB 

Family ~ -
Vl • V91Mlec (Low Temp 4(1): 11 OYF) 

Unit Capacity 
180MBTUH 
360MSTUH 

Model Type ------ ----' 
w • Water-to-Wale< 

Voltage ----------' 
3 - 208-230/60/3 
4 •460/66'3 
5·57~ I• 

Controls Options ------­
A a Elecilomechanlcel w/Faull lights 
8 • Electtomec:Nnk:al wlf aun lights. 

Lead.11..ag ContrOls, & Phase PrOlec1lon' 

Unit Operation ---------' 
s- HeatPump 
c • Cooling Only 
H • Heating Only 

• 180 Qoes 001 Include lead la9 

T Vintage 
B e Curntnt 

Non-Standard Options Details 

Non-Standard Options Details 

~---- Sound Kit 
A• None 
a. Blankal 

'------- Cabinet Base 
R • Rail81lS8 
C a Casters 

'-----·"---- Cabinet Finish 
0 c Paioled Cabinet 
2 • Slalnfass Steel 
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Versatec 15 and 30 Ton Commercial Specifications Catalog 

Flexibility: 

• Designed to operate with liquid temperatures of 20'rf to 
120'rf (20-90 F,ST, 30-120 ELT) 

• Healed and chilled water from the same machine 
• Modularized design for optimum capacity matching and 

staging 
• Compact size allows passage through most doors 
• Fast response lessens system changeover time on two-

pipe fan-coil systems 
• Replacement for low efficiency water-cooled chillers 
• Replacement for elecUic boilers 
• Used for tempering of outside air 

Efficiency: 

• High cooling EERs 
• High beating COPs 

Quality: 

• Stainless steel brazed plate heat exchangers 
• Long-life hennetic compressors 
• Bidirectional thermostatic expansion vah'es 

VLW 
• Heavy duty FPT liquid fittings Features 
• Environmentally friendly HCFC 22 
• Compressor control module 
• Liquid line filter-dryers 
• 24 VAC-75 VA controls transformer with circuit breaker 

Options: 

• Choice of rail base or casters 
• Lead-lag controls with phase protection (180 phase 

protection only) 
• Stainless steel cabinet 
• Cooling only or heating only units 
• Sound attenuation package 

Accessories (Field Installed) 

• Tower/boiler loop control panel 
• Hose kits 
• Solenoid Valve 
• Ball Values 
• External heat exchangers 
• fn,>eze Protl-'Ction 
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Design 
Features 

/ 
./"/ 

Conveniently ·· 
loolle<l control box 

I 

£Jectromcchanical / 

controls with 
fault lights 

He.1vy gauge / 
,,,.; """' 

painted cabinet 

Reference 
Calculations 

Legend 

Versatec 15 and 30 Ton Commercial Specifications Catalog 

£LT =- cnlering load fluid temperature to heat pump 

SWPD = source coax water pres~1ire drop 

I.LT = leaving load Unid temperature from ht>J.f pump 

PSI = prc.'Ssure drop io pounds per square ind1 

LGPM "" Joad flow in g.1llons per mi11u1e 

Fl' !ID = pressure drop in feet of head 

L'Wi>O = load coa.x water pressure drop 

L'WT = leaving water temper.illlre 

EWT = entering v.'llter temperature 

kW = kilowatts 

·- FPT copper filling 

-. · Brazed plate 

~iai 11 less stl-el 
h~I exchangers 

, Insulated cabinet 
for quiet operation 

High d'ficiency scroll 
compressor(s) 

Choice of rail 
base or casters 
(not shown) 

EST = entering source flu.id temperature to heal pump 

H£ = heat extracte.d in 811.IH 

I.Sf = leaving source fluid tt>mpcr.in1re from heal pump 

l!C =total heating rnpacity in 1mm 

COP = coeffkienl of perf orma.ncc, heating [Il!i'(kW ~ .iA I 3) I 
EER -= energy cfficienq· ralio, cooling 

TC = tol:ll cooling capacity in BTUf 

HR = heat rejected in BTCH 



I Versatec 15 and 30 Ton Commercial Specifications Catalog 

Vlt80W Heat1 Capacity Data · · · ; ;.; · ·. . · . .~ ,• ~ 

LWPD SOURCE 34..0 GPM SWPD SOURCE 45.0 GPM SWPD ' ELT EST LGPM PSI FTHD LLT HC KW HE COP LST PSI FTHD Ll.T HC KW HE COP LST PSI FT Hf 

I 20 34.0 9.3 21 .5 66.5 107.0 7.06 82.8 4 .4 14 .4 10.0 23.1 66.7 1 10.1 7 .28 85.3 4.4 16.1 16.6 3 8.3 
45.0 15.6 36.0 64.9 106.7 6.90 83.2 4.5 14.3. 10.0 2 3.1 - 65.0 1 10.0 7 .05 8 5.9 4 .6 16.1 16. 6 36.3 

I 30 34.0 9.3 21 .5 67.5 124.5 7.03 100.5 5 .2 2 3 -2 9. 7 22.4 67.8 128.5 7.29 103.6 5 .2 25.3 16.2 37.4 
45.0 15.6 '36.0 65.7 123.9 6.76 100.6 5.4 23.2 9.7 2 2.4 85.9 12 8.4 6 .95 104.7 5 .4 25.2 16.2 37.4 .. 

I 
I 

69.2 152.1 7.H 127.8 6.2 31.3 9.6 22.2 69.6 157.6 7.13 133.3 6 .5 33.9 16.0 37.0 
40 34.0 9.3 21.5 

60 45.0 15.6 36.0 66.9 150.9 7.12 12.6.6 6.2 31 .8 9.6 22.2 67.0 152.0 7 .32 127.0 S.1 3 4.2 16.0 3 7.0 

50 34.0 9 .3 2 1 .5 70.9 179.8 7.25 15 5. 1 7 .3 3 9.5 9,4 21 .7 71 .3 165.8 7 .26 162.0 1.5 42.6 15.8 36.5 
45.0 15.6 36.0 -66-2 178.0 7.47 152.5 7.0 39.6 9 .. 4 21.7 68.4 164.1 7 .99 156.8 6 .8 42.8 15.8 36.5 

6 0 34.0 9 .3 21 .5 72.2 2 00.4 7.70 17 4.1 7.6 
48tt 9.3 

21 .5 72.8 208.6 7.94 181.5 7.7 51.7 15.6 36.0 

- ···- -~ ~ 36 .0 69 .1 198.0 7.63 172.0 7.6 ~,3 .~ ~- 69.4 204.6 8.12 17 6.9 7 .4 5 1.9 15.6 36.0 
34.0 9.3 21 .5 73.4 22 1.0 8.16 1 9'<1.1 7.9 56.9 9.2 21 .3 74.0 230.3 e .e2 200.9 7 .8 60.8 15 .5 35.8 
45.0 15.6 36 .0 70.0 2 18.0 7.60 191.4 8 .2 57.0 9.2' 21 .3 70.3 225.1 8 .26 196.9 8 .0 61.0 15.5 3 5.8 

2 0 34.0 9 .1 21 .0 86.4 106.1 9.00 75.4 3.5 14.9 10.0 2 3. 1 86.6 109. 2 9.06 78.3 3 .5 16.4 16.6 38.3 

45.0 15.4. . 35.-6 84.8 105.8 8.84 75.6 3.5 14.9 10.0 23.1 85.0 109.0 8.88 78.6 3.6 16.4 16.6 3 8.3 

30 34.0 9.1 21 .0 87.<I 122.6 930 90.9 3 .9 2 3.8 9.7 22.4 87.7 126. 4 9 .38 &4 .4 4 .0 25.7 16.2 37.4 
45.0 15.4 35.6 85.6 122.1 9.09 91 .0 3.9 23.6 9.7 22.4 85.8 12 6.2 9.16 9 5.0 4 .0 2 5.6 16.2 3 7.4 

40 34.0 9.1 21 .0 68.9 146.8 9.63 113.9 4.5 3 2 .3 9.6 22.2 89.2 15 1.6 9 .71 11 8.5 4 .6 3 4 .6 16.0 37.0 

80 45.0 15.4 35.6 86 .7 145.9 9.38 1'13.9 4 .6 32.5 9 .6 22.2 86.9 150.7 9 .45 116.4 4 .7 3 4.6 16.0 37.0 

50 34.0 9.1 2 1.0 90.4 170.9 9.96 13 7.0 5.0 40.7 9.4 21 .7 90.7 116:e 10.04 142.5 5 .2 43.5 15.8 38.S 
45.0 15.4 35 .6 87.8 169.8 9.66 136.9 5.2 4 0 .7 9 .4 2 1 .7 68.0 175.1 9.75 141.8 -5.3 43.5 15.6 36.5 

.I 
60 34.0 9.1' 21 .0 91.5 190.1 10.29 155.0 5.4 49.5 9.3 21.5 91 .9 196.8 10.37 161.4 5 .6 52.6 15.6 36.0 

45. 0 15.4 3 5.6 88 .7 188.8 9.95 154 .8 5.6 49.5 9.3 21.5 68.9 194.5 10.04 160.2 5 .7 5 2.7 15.6' 36.0 

70 34.0 9.1 2 1.0 92.7 .209.3 10.62 17 3.1 5.8 58.3 9.2 .21.3 93.2 216.9 10.7 1 180.3 5 .9 61 .7 15.5 35.8 
45.0 15.4 3 5.6 89.5 207.7 '10 . .23 17 2.8 5 .9 58.3 9.2 21 .3 89.6 213.8 10.34 178.5 6 .1 6 1 .8 15.5 35.6 

I 
20 34.0 9 .0 2 0.8 106.4 105.0 1 1.55 6 5.6 2.7 15.5 10.0 23. l 106.5 107.9 11 .66 6 8.1 2 .7 16.9 16.6 3 8.3 

45.0 15.1 34.9 104.8 104.7 11.40 85.7 2.7 15.5 10.0 23 .1 104.9 107.7 1 1.53 68.3 2 .7 16 .9 16.6 38 .3 
i 34.0 9.0 20.8 107.3 120.8 ll.87 80.3 3.0 2"4 .5 9 .7 22.4 107.5 124.3 12.0 6 8 3.1 3.0 2 6.2 16.2 37.4 30 

45.0 15.1 34.9 105.5 120.3 11.71 80.3 3 .0 2 4.5 9 .7 22.4 105.7 124 .0 11 .514 83.3 3. 0 2 6.2 16.2 37.4 ... 
40 34.0 9.0 2 0 .8 108 .7 144. 1 12.27 102.2 3.4 33.1 9 .6 22.2 109.0 148.2 12.4 4 105.8 3 .5 3 5.2 16.0 37.0 

100 45.0 15.l 34.9 106.6 1"43.6 12.04 102.5 3.5 33.0 9.6 2 2.2 106.8 147 .8 12.24 106.0 3 .5 35.1 1E>.O 37.0 

50 34.0 9.0 20.8 , 10.1 167.3 1 2.67 124.1 3.9 4 1 .6 9.4 21.7 110.4 172.2 12.82 128.4 3.9 44.1 15.8 36.5 
45.0 15.1 34.9 107.6 166.9 12.3 7 12 4.6 4.0 41.5 9.4 21 .7 107.9 17 1.5 12.55 128.7 4 .0 4 4.1 15.8 36 .5 

60 34.0 9.0 20 .8 1 11 .3 185.7 13.07 141. l 4 .2 50.4 9.3 21.S 11 1 .6 191.1 13.20 146.1 4 .2 5 3.3 15.6 36.0 
45. 0 15.1 34.9 108.5 185.3 12.71 142.0 4.3 50.3 9.3 2 1.5 108.7 190.3 12.86 146.4 4 .3 5 3.3 15.6 35.0 

70 34.0 9.0 20.8 112.4 204.1 13.48 159. 1 4.4 59.3 9.2 2 1.3 1 12.7 210.1 13.58 163.7 4 .5 62.5 15.5 35.6 
45.0 15.1 34.9 109.3 203.8 13.04 159.3 4.6 59.2 9 .2 21 .3 109.6 209.0 13.17 164.1 4 .7 6 2.5 15.5 3 5.8 

I 
30 34.0 8.9 20 .6 127 .2 11 9.0 14.44 69.7 2.4 25.3 9.7 22.4 127.4 122.2 14.74 7 1. 9 2 .4 2 6 .7 16.2 37.4 

4 5 .0 14.9 34 .4 125 .4 1 18.5 14.32 69.6 2.4 25.3 9 .7 22.4 125.6 121 .8 14.72 7 1.6 2 .4 26.7 16.2 3 7.4 

40 34.0 8 .9 20 .6 128.6 14 1.3 14.91 90.4 2 .8 3 3.8 9 .6 2 2. 2 12 6 .8 144.9 15.17 93.1 2 .8 35.7 16.0 37.0 
45.0 14.9 34.4 126.5 1 4 1.2 14.70 9 1.0 2.8 34.0 9 .6 22.2 126.6 144.9 15.0 4 93.5 2.8 3 5.7 16.0 3 7.0 

1 20 50 34.0 8.9 20.6 129.9 163.7 15.39 111.2 3 .1 4 2 .4 9.4 21 .7 130.2 167.6 15.60 114.4 3 .1 44.8 15.8 36.5 
45 .0 14.9 34.4 127.5 163.9 15.09 1 12.4 3 .2 42.3 9.4 21 .7 127.7 167.9 15.36 115.5 3 .2 44.7 15.8 3 6.5 .. 
34.0 8.9 20.6 131.0 18 1.3 15.86 127 .1 3.3 51.3 9.3 21 .5 131 .2 185.4 16.02 130.8 3 .4 5 4.0 15.6 36.0 

6 0 
45.0 14 .9 34.4 128.3 181.9 15 .47 129.1 3.4 51.2 9.3 21 .5 128.5 186.1 15.68 13 2.6 3 .5 53.9 15.6 3 6.0 

70 34.0 8.9 20.6 132.1 198.8 16.33 143.1 3.6 6 0.3 9.2 21.3 132.3 203.3 16.45 147.1 3 .6 63. 3 15.5 35.8 
45.0 14.9 34.4 '129.2 199.8 15 .86 145.7 3 .7 60.1 9.2 21 .3 129.4 204.2 16.00 149.7 3 .7 63.1 15.S 35.B 

I VL180W Cooling Capacity Data - . . · · • . 

LWPO ,,._.-u 

I 
ELT l!ST LGPM I'm FTHD LLT TC KW HA UR LST PSI FTHD LLT TC KW HA EE.A . LST PSI FTHll 

50 
34.0 9.7 2 2.4 23.8 102.9 6.96 126.7 14.8 57.7 9 .4 21.7 26.2 106.6 6 .89 130.1 ' 15.5 54.7 15.8 36.5 
45.0 16.2 37.4 25. 3 103.4 7.06 127.S 14 .6 5 5.8 9.4 21.7 26.0 106.8 6.87 132.:2 15.8 5 4.9 15.8 36.5 

30 7 0 34.0 9.7 2 2 .4 24.2 95 .4 8.7 1 25.0 11 .6 5 7.6 9.2 21 .3 26.5 98.4 8 .5 12 7.5 12.2 54.6 15.5 35.8 
45.0 16 .2 37.4 25 .5 97.6 B.8 12 7.6 11.7 55.8 9.2 21.3 2 6.3 101.5 8.6 130.8 12.5 54.6 15.5 35.8 

I 
I 

9 0 
34.0 9.7 2 2.4 24.7 87.8 10.41 123.4 8.4 5 7.5 9.1 21 .0 26.8 90.2 10.18 1 2 4.9 8 .9 54.S 15.3 35.3 
45.0 16.2 37.4 25 .8 91 .8 10.-48 127.6 8 .8 55.8 9.1 2 1.0 26.5 9 4.2 10.30 129.3 9.1 5 4.8 15.3 35.3 

3 0 34.0 9.4 21.7 4 0.3 160.4 6.52 182.7 24.6 41 . l 9.7 22 .4 40.3 760.7 6.68 183.5 24.1 38 .4 16.2 37 .4 
45.0 15.8 3 6 .5 42 .3 167.7 6.65 190.5 25.2 41 .5 9 .7 22.4 42.2 170.4 6.66 193.2 25.6 38.9 16.2 37.4 

50 34.0 9.4 21 .7 40.9 149 .7 7 .81 176.4 19.2 60.7 9.4 21.7 40.9 150.7 7.54 176.5 20.0 58.1 15.8 36.5 

50 45.0 15.8 3 6 .5 42.8 156 .1 7.93 183. 1 19.7 61 .1 9.4 - 21 .7 42.7 158.6 7.56 164.4 21 .0 50.5 15.8 36.5 

70 34.0 9.4 21 .7 41.6 138 . .2 9.51 170.7 14.5 80.4 9-2 21 .3 41.6 139.2 9.22 17 0.6 15. 1 7 7.8 15.5 35.8-

45.0 15.8 36.5 43.4 143.6 9.61 176.4 14.9 80.7 9.2 21.3 43.4 145.1 9.28 176.7 15.6 78.1 15.5 35.8 

90 34.0 9.4 2 1 .7 42.3 126.7 1U!1 165.0 11 .3 100.0 9.1 21 .0 42.3 127.6 10.90 16 4.8 11 .7 97.5 15.3 35. ::l 
45.0 15.B 36.5 44.0 13 1 .1 11.29 169.6 11 .8 100.3 9.1 21 .0 44.0 131.5 11 .00 169.1 12 .0 97.7 15.3 35.3 

30 34.0 9.2 2 1.3 68.6 187.3 6.90 210.8 27.1 4 2.6 9.7 2 2.4 58.7 186.5 6.98 210.3 26.7 3 06 16.2 37.4 
45.0 15.5 35.8 61.1 19 4.9 7.02 2 18.9 27.7 43 .3 9.7 22 .4 61 . 1 194.6 7 .01 218.6 27.8 40.0 16.2 3 7 .4 

5 0 34.0 9.2 2 1. 3 59 .1 180.3 8.36 208.9 2 1.6 62.7 9 .4 21.7 59.1 179.8 8.04 207.2 22.4 59.5 15.8 36.5 

70 45.0 15.5 35,a 61.4 187.0 8.47 :?.15.9 22.1 6 3. 1 9.4 21 .7 61.4 186.6 8.08 214.2 23.1 5 9 .8 15.8 36.S 

70 
34.0 9.2 21 .3 59.5 173.0 10.18 207.8 17.0 82.6 9.2 21.3 59 .5 172.4 9.83 205.9 17.5 79 .4 15.5 35.8 
45.0 i5.5 35.8 6 1.8 178.6 10.29 213.7 17.4 83.0 9.2 21 .3 61.9 177.7 9.89 211.5 18.0 79.7 15 .5 35.8 

t : 

90 34.0 9 .2 2 1.3 60 .0 165.7 12.01 206.6 13.8 102.S 9.1 21 .0 60.0 164.9 11.62 204.6 14.2 99.4 15.3 3 5.3 
45.0 15.5 35.8 62.2 170.3 12.10 211.6 14.1 102.8 9.1 21.0 62 .3 168.9 11.71 208.8 14.4 99.6 15 .3 35.3 

30 
34.0 9. 1 21 .0 77 .0 214.1 7.28 239.0 29.4 44.5 9.7 22.4 77.1 :Z12.2 7.28 237.1 29.1 40.9 16.2 37.4 
45.0 15.3 35.3 79.8 222.1 7.40 247 .3 30.0 4 5.0 9.7 22. 4 60.0 21 6.8 7.35 243.9 29. 7 41 .2 16.2 37.4 

50 
34.0 9.1 21 .0 77.2 211 .0 6.90 241 .3 23.7 64.6 9.4 21 .7 77.3 208.9 8.53 238.0 24.5 6 0.9 15.8 36.5 
45.0 15.3 35.3 80.0 217.9 9 .01 24'8.6 24.2 65.1 9.4 21 .7 80.2 214.6 8.60 244.0 25.0 61.2 15.8 36.5 

90 
34.0 9.1 2 1.0 77.4 207.8 10 .66 244.8 19 .1 84.8 9.2 21 .3 77.5 205.6 10.44 24 1.2 19.7 8 1.1 15.5 35.8 

70 
45.0 15.3 35.3 00.2 213.7 10.96 251.1 19.5 8 5.2 9.2 21 .3 60.4 210.4 10.51 246.3 20.0 81.3 15.5 3 5 .8 

90 
34.0 9.1 21 .0 77.6 204.6 12.81 248.3 16.0 105.1 9.1 21.0 77.7 202.3 12.35 244.4 16.4 101.2 15.3 35.3 
45.0 15.3 35.3 80.4 209.5 12.92 2 53.6 16.2 105.4 9.1 21.0 80.6 206 2 12.41 248.6 16.6 10 1.4 15.3 35.3 



I Versatec 15 and 30 Ton Commercial Specifications Catalog 

I Vl360W Heatin Capacity Data ': ' . • • · · ; '. . : . · . .- · . . , · 

L WPD SOURCE S8.0 OPM SWPD SOURCE 90.0 GPM SWPD 
ELT EST L OPM PSI PTHD LLT HC KW HE CO P LST PSI PT HD LLT I HC KW HE COP LST PSI l'T HD 

20 68.0 9 .3 2 1.5 66.5 2 14 .0 14.2 1 6S.7 4-4 14.4 10.0 23.l 66.7 I 2202 14 .6 170 .5 4 .4 16.1 16.6 38.3 
90.0 15.6 36.0 64 .9 213.• 13.8 166.3 4.5 14.3 10.0 23.1 .. 65 .0 ! 219.9 14 .1 "171 .7 4 .6 16 1 16.6 38.3 

so 68.0 9.3 2 1.5 67.5 248.9 14.1 200.9 5.2 23.2 9 .7 22.4 6 7.8 257.0 14.6 207 .2 5.2 2 5.3 16.2 3 7.4 
90.0 15.6 36.0 65.7 247.7 13.5 201 .5 

" 
5.4 23.2 9 .7 22.4 ~ .f?56.8 13 .9 209.4 5.4 25.2 16.2 37.4 

40 ea.a 9 .3 2 1.5 6 9.2 304.3 14.3 25.$.6 6.2 3 1 .3 9 .6 22 .2 . 69.6 315.3 14.3 266.6 6.5 33.9 16.0 3 7 .0 

80 
co n 15.6 36.0 t>.F. Q 301.6 14.2 253.3 6.2 3 1.6 9 .6 22.2. 67.0 304 .0 14 .6 254.1 6 . 1 34.2 16.0 37 .0 

I~ 9.3 2 1.5 
~ 359.6 14.S 310.2 7 .3 39.S 9.4 2 1 .7 7 1.3. 373 .6 14.5 324 .0 7 .5 42 .6 15 .8 36.5 so 

0 15 .6 36.0 2 3 56 .0 14 .9 305 .0 7 .0 39.6 9 . .4 2 1 .7 68.4 368.1 16 .0 313 .B 6.8 42 .8 15.8 36.5 

( so_.... 68 .0 9 .3 2 1.5 72.2 400.8 15.4 348.2 7.6 48.2 9.3 2 1.5 72.6 4 17.1 15.9 362.9 7.7 51 .7 15.6 36.0 
90.0 15.6 ,2§.Q_ ~ 300.0 15 .3 3-43.9 7.6 48.3 9 .3 2 1.5 69 .4 409.2 16 .2 353 . 7 7.4 51 .9 15 .6 36 .0 

I 
6 8.0 9.3 21 .5 73.4 442.0 16.3 386 .3 7.9 66.9 9 .2 2 1 .3 . 74.0 460. 7 17.2 401 .9 7.8 60 .6 15 .5 35.8 
90.0 15.6 3 6.0 70 .0 436.1 15.6 382.9 8 .2 57.0 9 .2 21.3 70.3 450.3 16 .5 393.9 8 .0 6 1 .0 15 .5 35.8 

20 £8.0 9.1 21 .0 86.4· 2 12 .2 I 18.0 150.7 3 .5 14 .9 10.0 23 .1 66 .6 218 .5 18.1 156.6 3.5 16.4 16 .6 38 3 
90 .0 15 .4 35.6 64.8 211 .6 17.7 15 1.2 3.S 14.9 10.0 23.1 85.0 217 .9 17.8 157 .3 3.6 16 .4 16 .6 38.3 

30 88.0 9.1 2 1.0 8 7.4 245.3 18.6 181.8 3.9 23.8 9.7 22.4 87.7 252.8 18.8 188.8 4.0 26.7 16.2 37 .4 
90.0 15.4 35.6 6 5.6 244 .1 18.2 182 .1 3.9 23.8 9 .7 22 .4 85.6 252.4 18.3 189.9 4.0 2 5.6 ·16.2 37.4 

40 68 .0 9 .1 2 1.0 ea.9 293 .6 19.3 227 .8 4 .S 32.3 9 .6 22 .2 89.2 303.2 19 .4 236.9 4 .6 34.6 '16.0 37 .0 

80 90.0 15 . .ot 35.6 86.7 291 .9 18.8 227.9 4 .6 32.5 9 .6 22.2 - 86.9 301.3 16.9 - 236 .8 4 .7 34.6 16.0 37.0 

so 68.0 9 .1 2 1.0 90.4 341.9 19 .9 273.9 5 .0 40. 7 94 2 1.7 90.7 353.5 20 .1 285.0 5 .2 43.S 15.8 36.5 
90.0 . 15.4 35.6 8 7.8 339.7 19 .3 2 '13.7 5.2 40.7 9 .'4 2 1.7 88 .0 350.2 19 .5 283.7 5.3 43 .6 15.8 36 .5 

I 
6 0 6 8 .0 9 .1 2 1.0 9 1 .6 380.S 20.6 31 0 .0 5.4 49.5 9 .3 2 1.5 9 1.!il 393.S 20 .7 322.8 5.6 5 2.6 15 .6 36.0 

- 00.0 .. 15 .4 35.6 .. 88 .7 377.6 19.9 309.7 5.6 49.5 -~3 2 1.S . 88.9 388.9 20 .1 320 .3 S. 7 52.7 15 .6 36.0 

70 ' 68.0 9.1 21 .0 92.7 4 18 .6 21 .2 346 .1 5 .8 68.3 9.2 21.3 93..2 433.7 2 1 .4 3e0.6 5.9 6 1.7 15.5 35.8 
90.0 15 .4 35 .6 811.5 4 15.5 2 0 .5 345.6 5 .9 58.3 9.2 2 1.3 89.6 . 427.6 2.0.7 357.0 6 .1 61 .8 15.5 35.8 

20 68.0 9 .0 20.8 106.4 210 .0 23.1 13 1.2 2 .7 15.5 10.0 23.1 106.5 215.8 23.3 136.2 2.7 16.9 16.6 38.3 
90.0 15,1 34.9 .. 104.8 209.3 2 2 .8 13 1 .5 2.7 15 .5 10.0 23.l 104.9 2 15.3 .. 23.1 136.6 2.7 16 .9 16.6 30.3 

I 
30 6 8.0 9 .0 20.8 10 7.3 24 1.6 23. 7 16 0 .6 3.0 24 .5 9 .7 2 2. 4 107.6 248 .6 24. 1 166 .3 3.0 26.2 16.2 37.4 

00.0 15 .1 3.ot.9 - 105.5 240.6 23.4 160.6 3 .0 24. 5 9.7 22 .4 105.7 248.0 23.9 166 .6 3.0 26.2 16 .2 .~ 
40 68.0 9 .0 20.8 106.7 288.1 2 4 .5 204 ,4 34 33.f 9 .6 22.2 109.0 296.5 24 .9 2 1 fe 3.5 35.2 16 .0 37.0 

100 90.0 15 .1 34.9 106.6 287.1 2 4 .1 20 4 .9 3 .5 33.0 9 .8 22.2 1Qe.8 295 .5 24.5 2 11.9 3.5 35.1 16.0 37.0 

so 6 8.0 9.0 20.8 110 .1 334.6 25.3 246. 1 3.9 41 .6 9.4 2 1 .7 110 .4 34 4.4 25.6 256 .9 3.9 44 .1 15.8 3 6 .5 
9 0.0 15.1 34.9 10 7.6 -3 33.7 2 4.7 249 .3 4.0 41 .5 9.4 2 1.7 10 7.9 343.0 25. 1 2 57.3 4.0 44. 1 15.8 36 .5 

60 6 8.0 9 .0 20.6 11 1.3 3 71.4 26 .1 2e2 .1 4.2 50.4 9 .3 21.5 111 .6 362.3 2 6.4 292 .2 4.2 53 .3 16.6 36.0 
90 .0 15 .1 34.9 108.5 370 .7 25 .4 283 .9 4.3 00.S 9 .3 21 .5 108 .7 380.5 25. 7 29 2. 8 4.3 53.3 15 .6 36 .0 

70 68.0 9 .0 20.6 112.4 408 .2 2 7 .0 316.2 4 .4 59. 3 9.2 21 .3 112.7 420.1 27.2 327.4 4.5 62.5 15.6 3 5.8 
90.0 15 .1 34.9 109.3 407.6 2 6.1 3 18 .5 4.6 59.2 9.2 2 1.3 109.6 418.0 26.3 328.2 4 .7 62.5 15.S 3 5 .8 

3 0 6 8.0 6 .9 2.0.6 127.2 237.9 2 8.9 139.4 2.4 25.3 9.7 22.4 12 7.4 244.4 29.5 143.8 2.4 26 .7 16.2 37 .4 
90 .0 14 .9 34.4 125.4 2 36.9 28.6 139 2 2.4 25.3 9 .7 22 .4 125.6 2A3.6 29.4 143.2 2.4 26 .7 16 .2 37.4 

I 40 6 8 .0 8.9 20.6 128.6 282.6 29.8 1ao .9 2.8 33.6 9.6 22. 2 128. 8 289.8 30 .3 186.3 2.6 36.7 16.0 37.0 
90.0 14.9 34.4 126.5 262.4 2 9.4 182.0 2 .8 34.0 9 .6 22.2 126.6 26 9.7 30.1 187.1 2.6 .~!.. 16.0 37.0 

120 50 68.0 8.9 20.6 129.9 3 27 .3 30.8 222.3 3 .1 42,4 9.4 2 1 .7 130.2 335.2 3 1.2 228 .8 3 .1 44.B 15.8 36.5 
90 .0 14 .9 34.4 127.5 327.6 30 .2 224.8 .~ .... 4 2._;t_ ~ 2 1 .7 127.7 335.8 30 .7 23 1 .0 3.2 44.7 15 .6 36.5 

6 0 6 6.0 8 .9 20.6 131 .0 362.5 3 1.7 2 54.3 3 .S 51 .3 9 .3 ·· .. 2;~·s 13 1.2 370.9 32 .0 2 61 .5 3.4 5 4.0 15.6 36 .0 
90 .0 14 .9 34.4 128 .3 363.7 30.9 258. 1 3 .4 51.2 ll.3 21 .5 128.5 372.2 3 1.4 265 .2 3 .5 5 3.Q 15 .6 36 .0 

70 68.0 6.9 20.6 132. 1 397 .7 32 .7 286.2 3 .6 60.3 9 .2 2 1.3 132 .3 406.5 3 2.9 294.3 3.6 63.9 15.5 3 5.8 
00.0 14 .9 34.4 129.2 399.B 3 1. 7 291.4 3.7 B0.1 9 .2 21.3 129.4 406.5 32.0 ~9.3 3.7 63. 1 15.S 3 5.6 

VL360W Coolin Capacity Oat.a 

LWPO SOURCE &a.O GPM SWPD SOURCE 90.G GPM SWPD 
El.T EST LGPM PSI FTHD LLT lC KW HR EER L8T PSI FTHD UT TC KW HR EER UT PSI FTHD 

1~ 
50 ~ 

9 .7 22.-4 23.8 205.8 13.92 253.4 14.8 57.7 9 .4 2 1.7 26.2 2 13 .2 13 78 260.2 15.5 54 7 15.8 36.5 
16.2 :17.-4 ~ 206.8 14.12 255.0 14.6 55.8 9.4 21 .7 26.0 217.6 13 .7 4 264.4 15.8 54.9 15.8 36.5 

~ 70 66 9.7 22.4 ~~ 190.8 17.40 2.50.0 11 .6 57.6 9.2 21 .3 26.5 196.8 1700 2SSO 122 54.6 155 35.8 

~ 90 162 37.4 :>SS 1952 17.60 255.2 11.7 55.8 9.2 2 1.3 26.3 203.0 17.20 261.6 12.5 54.8 15.5 35.8 

90 68 9 .7 22.4 24.7 175.6 20.82 246.8 8.4 57 .5 9.1 21 .0 26.8 160.4 20.38 249.8 8 .9 54.5 15 .3 35.3 

90 16.2 37.4 25.8 183.6 20.96 255.2 8 .8 55.B 9. 1 21 .0 26.5 '188.4 20.60 258.6 9.1 54.B 15.3 35.3 

I 
I 

30 68 9 .4 21 .7 40.3 320.8 13.04 365.4 24.6 41 1 9.7 22.4 40.3 321.4 13.36 3670 24 .1 38.4 16.2 37.4 
90 15.8 36..5 42.3 335'4 13.30 381.0 25.2 41 .5 9.7 22.4 42.2 340.8 13.32 388.4 25.6 38.9 16.2 37.4 

50 68 9 .4 217 40.9 299.-4 15.62 352.8 19.2 60.7 9.4 2 1.7 40.9 301 .4 15.08 353.0 20.0 58.1 15.8 36.5 
90 15.8 36.5 42.8 312.2 15.86 366.2 19.7 6 1. 1 9.4 21.7 42.7 3 17 .2 15.12 368.8 21.0 58.5 15 .8 36.5 

50 
68 9.4 2 1.7 41 .6 276.4 19.02 341..4 14.5 80.4 9.2 21 .3 41 .6 278.4 18.44 341,2 15.1 n .8 15.5 35.8 

70 
90 15.8 36,5 43.4 287.2 19.22 352.8 14.9 80.7 9.2 21.3 43.4 290.2 18.56 353.4 15.6 78.1 15.5 35.8 

90 
68 9 .4 2 1.7 42.3 253.-4 22.42 3300 11.3 1000 9 .1 2 1.0 42.3 255"2 21 80 329.6 11 7 97.5 15.3 35.3 

90 15.8 36.5 «.O 262.2 22.58 339.2 11.6 100.3 9. 1 2 1.0 44.0 263.0 22.00 336.2 12.0 97.7 15.3 35.3 

I 
30 66 9.2 21 .3 68.6 374.6 13.80 421 .6 27.1 428 9.7 22.4 58.7 373.0 13.96 420.6 26.7 39.6 16.2 37.4 

90 15.5 35.8 6 1.1 389.8 14.04 437.8 27.7 43.3 9.7 22.4 6 1.1 389.2 14.02 437.2 27.8 -40.0 16.2 37.4 

so 68 9.2 2 1 3 59 1 3606 16.72 4178 2 1 6 62.7 94 217 59. 1 359.6 1608 41-4 4 22.4 59.5 15.8 36.5 

90 15.5 35.8 61 .4 374.0 16.9-4 431 .8 22.1 63.1 9.4 21 .7 61.4 373.2 16.16 428.4 23.1 59.8 15.8 36.5 
70 

66 9.2 2 1.3 59.5 346.0 2036 '415.8 17.0 826 9.2 2 1.3 59.5 344.8 1966 411.8 17.5 79.4 15.5 35.8 
70 

90 15.5 35.8 61.8 357.2 20.58 427.4 17.4 83.0 9.2 2 1 .3 61.9 355.4 19.78 423.0 18.0 79.7 15.5 35.8 

I 90 
68 9 .2 21 .3 600 331 .4 24 .02 413.2 13 .8 102.5 9.1 21.0 60.0 329.8 23.24 409.2 14.2 99.4 15.3 35. 3 

90 15.5 35.8 62.2 340.6 24.20 '423.2 14.1 102.8 9.1 2 1.0 62.3 337.8 23.42 417.6 14.'4 99.6 15.3 35.3 

30 68 9.1 21 .0 77.0 4282 14.56 478.0 29.4 44.5 9 .7 22.4 n . 1 424.4 14.56 4 7'4.2 29.1 '409 16.2 37.4 
90 15.3 35.3 79.8 4-44.2 14.80 49-4.6 30.0 45.0 9.7 22.4 80.0 437.6 14.72 487.8 29.7 41 .2 16.2 37.4 

I 
50 68 9 .1 21 .0 n.2 422.0 17.80 482.8 23.7 64.6 9.4 21.7 77.3 417.8 1706 476.0 24.5 60.9 15.8 36.5 

90 15.3 35.3 80.0 435.8 18.02 497.2 24.2 65. 1 9.4 21.7 80.2 429 .. 2 17.20 488.0 25.0 81.2 15 .8 36.5 
90 

68 9.1 21 .0 77.'4 '415 6 21 . 72 4896 19. 1 848 9.2 21 .3 n .5 411.2 20.88 482.4 19.7 81.1 15.S 35.8 
70 

90 15.3 35.3 80.2 427.4 21 .92 502.2 19.5 85.2 9.2 21.3 80.4 420.8 21 .02 492.6 20.0 81.3 15.5 35.8 

I 
90 68 9 .1 21 .0 77.6 409.2 25.62 496.8 16.0 105. 1 9.1 21.0 77.7 404.6 24.70 488.8 16.4 101.2 15.3 35.3 

90 15.3 35. 3 80.4 419.0 25.8-4 507.2 16 .2 105.4 9.1 21.0 80.6 412.4 24.82 497 .. 2 16. 6 101 .4 15.3 35.3 

6 
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Versatec 15 and 30 Ton Commercial Specifications Catalog 

VL180W 
~ High Voltage Connections -

Unit Power Supply 
208-230/60/3 , 

460/60/3 , or 575/60/3 

1~~m-~~L1· ~~ .. T--l:Bfack----f 
Red ---~ 

White ----' 

VL180W 
Low Voltage Connections 

Flekl Unit 
Connections TB Connections 

R · Blue--

24 VAC 0 Yellow -

Yl 
COMP#1 0 

L 
LOCKOUT#1 0 

0 I 

tlF
White -

C :-Wtiite --··-
0 Black 
• I 

REV VALVE 

COMMON 

Rated Voltage 
Model Vobae lllnlllu 

208-230/6013 1971254 

VL180W 460/60/3 4141506 

....._ 575/60/3 518/633 
208-230/60/3 197/254 

VL360W 460/60/3 414/506 
~-· 

575/60/'J 518/633 

VL36QW 
- High Voltage Connections -

Unit Powei Supply 
208-230/60/3, 

460f60/3, OJ 575.'60/3 

r-~~I 
-=- PB J 

1 7 -

Black 

Bliick 

.___fled 

White 

White 

Note: VL 1 BOW uses single eledrical feed 

VL360W 
Low Voltage Connections 

Field Unit 
Connections TB Connections 

R Blue 

24 VAC © Yeftow 

.L__ Black-
I 

L 
I 

• LOCl(OUT#1 "l ,.,_ Blue--
Y1 1 

COMP#1 © ; Grey/Wl)ite 

Y2 
COMP #2 © Orange ·- - -

Xl 
LOCKOUTt2 e Blue 

Red · 

0 
REV VALVE e White 

White--

COMMON Dlaci< ---... 

Total Min Max 
Com-.,,.. Unit Clrc Mu HACR 

lllCC RlA LRA FLA Amn Fu.. Breaker 

64.0 41.0 350.0 41.0 51.S 90 90 
34.0 21.8 158.0 21.8 27.2 45 -~ 
27.0 17.3 125.0 17.3 21.6 35 35 
64.0 41.0 350.0 82.0 92.3 125 . 125 __ 

34.0 -21.8 158.0 43.6 49.0 70 70 .L-····--·-
27.0 17,3 125.0 34.6 38.9 50 50 

•Ratings per each compressor - VL360W unh supplied with two ccmpressors. 
All tuses Class RK-5. 

Field 
Connections 

Electrical Oat. 
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Physical VL 180W-360W 

Dimensions 

Physical Data 

Piping 
Configuration 

8 

Fault 
Indicator Lights 

Model A B 

160 36.00 58.00 

360 36.00 58.00 

All dimensions are in inches. 

Model 
~ 

-
Compressor 

Ref. Charge· R22 (oz.) 

Unit Weight (lbs.) 

Isolation . 
Ball Valves 

Fault . 
Indicator ,,.... 
lights 

180 

Versatec 15 and 30 Ton Commercial Specifications Catalog 

F 

D 

B 

c D E F 
Inlets Outlets 

30.00 60.00 1.25 FPT 1.25 FPT 

30.00 60.00 2.0 FPT 1.25 FPT 

VL180W 

Scroll (1) 

130.0 

563.0 

VL3eoW 
Scroll (2) 

260.0 

853.0 

360 

A.._ 

Electrical 
·Knockouts 

Isolation - ·· Electrical 
Ball Valves Knockouts 

Fault 
Indicator ­
Lights 

Configuration Source Load 
In Out In Out 

HeaVCool D C A B ' 

Condensate 
Drain 
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Versatec 15 and 30 Ton Commercial Specifications Catalog 

General - The liquid source water-to-water heat 
pump shall be a single packaged, heat only, cool only, or a 
reverse-cycle heating/cooling unit. The unit shall be listed 
by a nationally recognized safety-testing laboratory or 
agency, such as ETI Testing Laboratory or Canadian 
Standards Association (C5A) . Each unit shall be run-tested 
at the factory. Each unit shall be pallet mounted. 

The units shall be warranted by the manufacturer 
against defects in materials and workmanship for a period 
of one year. 

Optional extended warranties \\~th coverage up 
to five years shall be available. 

The liquid source water-to-water heat pump unit, as 
manufactured by WaterFurnace International, Fort Wayne, 
Indiana, shall be designed to operate with source liquid 
temperature between 20IF and 90IF. 

Casing and Cabinet · The cabinet shall be 
fabricated from heavy-gauge, powder coated, galvanized 
steel (optional stainless steel is available) . The interior 
shall be insulated with 1/2-inch thick, multi-density, coated 
glass fiber with edges sealed or tucked under flanges. All 
units shall have 7 /8-inch and 1-1/8-inch knockouts for 
entrance of low and line voltage wiring. 

Refrigerant Circuit - All units shall contain a 
sealed refrigerant circuit including one or two hem1etic 
motor-compressor(s), bidirectional thermal expansion 
valve assembly(s) , reversing valve(s) (if applicable), 
brazed plate water-to-refrigerant heat exchangers, factory­
installed high- and low-pressure safety switches and sen-ice 
ports, and liquid line filter-dryer(s). 

l'hermostat/Controller (Field Installed) -
A single- or multi-stage 24 VAC them1ostat or liquid 
controller shall be used to tum the heat pump on and off 
and to S\\itcli it from cooling to heating if necessary. 
Multiple water-to-water heat pumps shall be controlled 
from one thermostat/controller. 

Solenotd Valve (Field Installed) - To accommo­
date the need to stop liquid flow through either side of the 
water-to-water uni~ a 24 VAC solenoid valve (24 VA 

Compressor(s) shall be designed for heat pump duty 
with internal isolation and mounted on rubber \ibration 
isolators. Compressor motors shall have overload 
protection. 

An optional sound attenuation package shall be 
available, and shall be placed around the compressor(s) . 

The \\'liter-to-refrigerant heat exchangers shall be a 
brazed plate stainless steel capable of \\ithstanding 450 
PSIG working pressure on the refrigerant and water sides. 
The thermal expansion valve assembly shall provide proper 
superheat over the liquid temperature range with mininla1 
"hunting." The assembly shall operate bidirectionally 
without the use of check valves. fa1emally mounted 
pressure controlled water regulating flow valves are not 
acceptable, 

Electrical -Controls and safety de\ices will be factory 
wired and mounted ·within the unit. Coutrol'> shall include 
compressor contactor(s), 24VAC-75VA tran~former v.ith 
built-in circuit breaker, reversing valve coil(s) (if 
applicable), and anti short-cycle protection. A terminal 
block with screw terminals will be provided for field 
control wiring. To prevent short cycling when the safety 
control<; are activated, the reset relay shall provide a 
lockout circuit that requires resetting of low voltage supply 
or main circuit breaker. A lockout indicating signal shall 
be pro\ided on the low voltage terminal block. 

Piping - AU supply and retum water com1ections shall 
be FPT copper threaded fittings. 

ma.ximum current draw) shall be furnished. Dual solenoid 
or larger current valves may overload the unit's trans­
former and may require a separate transformer. It/they 
shall be wired to the heat pump so as to be energized 
whenever there is a call for compressor operation. The 
solenoid valve(s) '"ill be quick opening and spring 
returned dosed. Slow opening valves will be acceptable 
only if equipped with an end switch to permit compressor 
operation only after full opening. The body size of the 
valve(s) shall match the water connection size(s) of the 
heat pump. 

Engineering 
Guide 
Specification: 

Accessories 
and Other 
Options 
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~-
9000 Conservation Way 
Fort Wayne, IN 46809-9794 

Phone: 1-260-478-5667 or 
1-800-222-5667 
FAA: 1-800-783-5667 
http://www.waterfumace.com 

ffl~ 

Versatec 
Water-To-Water 
Heat Pump 
Specifications Catalog 

WF1063 02m 

Waterf'tJmace has a policy ot continuous product 
research and developm&111 and reserve$ the right to 
ehanr;re design and specifications wittioul not~. 
WaterFu~andVer.;a!$C areregis:ared rra06matl<.s 
e>1 WoterF\lmaai iritematiooal, Inc. 
tl2003 WaterFuma.ce lntemational, Inc. 

-""~-
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Industrial/Commercial Division 
Fulton Boiler Works, Inc. 

Fulton Electric 
Hot Water Boilers 
From12 to 700 kW 
(1.2 to70 HP) 
Bullt/cerWl~ In occord.ance 
to ASM£ Sailor ond ?tGSSurG V~$Sel Code 

En1Jr0 B:iibt Is a UJ.. l.Jsloo Packczy:O &:>~. 

They not only add efficiency, economy. 
and safety to yow r.eating and industrial 
process heat system. they save you 
valuable floor s~ce wil~ their compoct 
ve~tical tube1ess design. Fulton mcmuioc­
tures cc complete line ot hot water boilers; 
eighteen models froml2 to 700 kW (1.2 to 
70 HP>. 60 or 160 PSI design prassure 
t.tanda:cd. 

The Way It Works 

Forced even circulation of water is 
achieved by inducing L'ICOIT'.ing water to 
spin upwo:rd. \.llithin t.11e wcrter vessel. 
The spjnn1ng water is evenly heated. elim.i­
nating stratification. This unique 
circulation method achieves an even flow 
ot woter across the elements. This results in 
low flux temperatures and long element 
tfe. 

The Features 

a The Fulton Electric Hot Water Boiler is 
designed for completely controlled forced 
circulation and E:-ven heating of water by 
multiple stct::tless st~l low watt density 
elements. Consult factory for 
specific watt densities. 

• compact vertical tUbeless de!iign makes it 
!deaf tor skid mounting >with ancillary 
equipment. 

• Verticol elements (i-70 HP> discouzage 
buildup .because element expansion and 
contl'acti.On ca-..i.se mineral or lime deposits 
to flake oft and drop to the 
bottom of thie boUer, thus assuring longer 
element !tie, 

• Conh'olled circU!ation through the boiler 
m!rdmizeS thermal shock, 

~ Designed tor ease ot installation, 
operation, and can be serviced without 
dlsmcmtling the system or draining the 
boiler. 

I Compl~~ with cll ope?at:.n~ and saiety 
controls. 

FARR E LL ENG.INEE P- NG 

-R.Jlfon· 
Vertical designed boilers to meet your 
hot water requirements: Chemical­
Food-Dairy-Pharmaceutical-Laundry­
Plastics- Rubber-anywhere heat/hot 
water is needed. 
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MAR- 4-03 TUE 15:~6 FARRELL ENGINEERING P.03 

.f~ . ~ j 
~) 

I 1-----~([r·· - -- .. ····-

IJJl .......... --......_~ 

t 
... ~~:~: ~~)T 

FA ONT 
VIEW 

1< .ti -0: 
. L 

~ 

f 
Hot Water Sollers· F6-070·W 
up to and lneludlng FB-700-W 

~l~G~~9ns ~~"~-.~W.~~:l~tfj,~35~· }§JJ.l{g~ ·1 g~ 1· 22~~ j ~z~ \ ~~ ·] ~~. 
. . HJ1! 12 3017.o !10.s 17.s 2a.o 42.0,!)oQ . .7P'.9 . 

• ~~9~il9r Overall IN 2·4 24 55 ·"55-· ·55 '"55 ... '"55 55 · 55 
•.. MM 6,10 Q}O. 1400 1400 1400 1400 1400 1400 1400 

IN 18.2 18.2 45.5 45.5 45.25 45.2s 4s 44.75 44.So 
MM 464 464 115611$6 114,9 JM9 . .U,43 .. l.l.37. ,H3P 

(JI) Hot Water Ouilet 

iN 4 4 9.5 9.5 9.5 9.5 9.5 Q.5 9.5 
MM 100 100 241 241 241 241 241 241 241 

IN 4 4 6 6 6 . ..6 . "6:5 "6,5" .. 7 . 
MM 100 100 150 l~O 150 150 169 J.65 . )$9 

(c) l<eturn Wat.er Inlot 

(D) Dtoin Outlet 

' Consul\ tac:tory. 
NA • No\ Applicoblo 
Only so!Gctod rnodols ure ~llown : Medals FS·OlS·W, 01S·W, 024·W. 036-W. 140.W. 210-W, 350·W, 490-W . 
and 630· W aro al:;o D.va•lilble. Con~u~ factory. 
Dim.;:naiCN; 3re <'lpprowimats. We ros.Ot'V(! tho r1gh1 to cl'\anQ!l dimencion& and/or spi1olr1catiMs 

"Fer olhar unspecltied voll:ioos, consult factory. 

Industrial/Commercial Division 
Fulton Boller Works, Inc. 

3981 Port St .. Box 257 
P1.1la$!<i. New York USA 13142 
Call 315·29$·5121 
F3x 315-2986390 
. ,,,.,, lf•l<eA'll•ll1K1.cun 
Wifl) t>I~ 'ffflW lulloo.com 

Fulton Boller Worl<s, Inc. 
Fulton Thormat Corporation 

~vltO!\ l!loi!Qr Work~ . 1ne & ~.~ion ThQ•tlll)I Corpora1ion ~rr1 pnrt 11 l 1~n F1r"fll' Group ol Co~1r,mno\IQ, 
l'l'l~~ufOO l lJJ'Qr~ Cl hlQh Ql~a.l l~dy~l(l~//QOll'lmUrC IAI h6ll ll~~tllir ~r0d11C1S 
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BELL & GOSSETT jsu~MITIAL] 
C-211 

Type "OC" REVISION 3 

Heat Exchangers 
Straight Tube-Channel Head Design 

J06 

UNrrT'-G NO. ' ff£.- / 
EHG!i.il!ER------------~--­
COHTA'-C'l'Ofl---------------

8&:> RiP"IE&ENl;l.TNC:-------------

OR.'.>SI\ NO. OATE---­

SUl!l.itrttc 8'1'--- ------- DA~---­
APPR~o 8Y OATIS--~-

DUTY: OPERATING DATA 

1. Type of Setvice . Condenser-----.cvaporator _ ____ Cooler· - ----Heater Qa:., B- rz.-z4 
2 . Fluid Clrculated . . 

TUBE SIDE SHELL SIDE 
CJC.'lf.4?k w~ 
100 · qo 
i1 o t3 -~-=}~·~0~0------

3 . Total Flow• .... , . .. . . 
4. S peciflc Gravity .... . .. . . 

5. Specific He<it . .. , . 

6. Latent Heat. , ... . . . . .. . 
7. visc.osity>M .. .. .. . /,Sq 
B. Thermal Conduc1ivitr . . • . . . . . . . . 

9. Temperature In/Out .. - . . . . . . . . - , ... , 
10 Heat Load BTU/hr . .. . _. . . . . . . . • . : . 

-z-s.-4/l ..... °i_l_~,_.-..s--"1!~-· _ ?t1·'S~ /3s~s '=: 
· · 4-0=r,zq1 

l l. Openings (Flanged) (T~d), . . . , .. • .. , . 
12. Operating Pressura. . . . . , . . . . . . , . . , . . . 
13. Design Pressure . . . . . . . . . . , . . . , .. .. . . . 
14. Ma)(imum Operating Temperature of Unit. . . . . . . . . . 

15. Pressure Drop (Maximum) . . , . . ..... .. . , . .. .. . 
16. Fouling Factor or Percentage of Additional Suriace .. . 
.,Expressed ln GPM, GPH, SCFM SCFI-!, lbs./ min .. or lbs-ltJr. 

""E)(pressed in Proper Units and temperature such as centipoises@ 0 F. 

MATERIALS: 

l. HeadLW'a.,,-«'- (Channel>---~--
2. Shell ~~ 
!: ~~~5She~-....:;;~;..,~:;...~B-.~=--~---------
OESCRIPTION 
M.G Type "OC'" lieat Exchangers ara of the shell and tube type. Tube 
bundles are remooble and tubes are easily cleaned both inside and 
outside. Tube ends are roller expanded into both the front and rear tube 
sheets. Floating tube sheet constrvction within the rear head cornpen· 
sa~es for expansion or contractioo of the entire !>undle regardless of 
temperature variations. Baffles are stamped to close tolerances, 
minimiz.ing the slippage of liquids or gases be~en the baffles and 
shell wall. 

5. Tube. Size 0 . D, & Gaui" G) ~ 
6. Battles .~g'- · 
7. Gaskets C<2Ntki57£R Elt5/!£ 
CODE: A.SME Other ________ _ 

CONSTRUCTION MATERIALS 
8&G uoc" Heat Exchangers a~ constructed according to ASME require· 
ments for pressures and temperature. A. Manufacturer's Date Report for 
Pressure 'kssels. Form No. U-1 as required by the provisions of the 
ASME Code Rules Is furnished With each unit upon request. 
This form ls sirned by an authorized Inspector, holding! National Board 
Commission, and who is emplcyed by an authorized inspection agency, 
certifying that eonstruction contonns to the latest ASME Code for pres­
sure vessels. Tht ASME "U" symbol is stamped on each '11!.SSel. In 
addition, each unit is registared with thti National Board of Seiter and 
Pressure lksse! Inspectors. 

BELL & GOSSETT ITT 
. FLUID HANDLING DIVISION 
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· TYPE "OC" HEAT EXCHANGERS (Straight Tube-Channel Head Design) 
DIMENSIONS 

UNIT HEAP CONN. SHELL CONN . 
NUMBER 150# ANSI 150# ANSI 

fLANGES FLANGES -----. ____ _:._ r--- .. , 
·- . ...... ---··--

l & 2 l 2 
PASS PASS PASS Sl\IAL,L LARG£ 

OC-62·* 3 2-N.P.T. 2Yi 3 

OC-63-* 3 2-N.P.T. 2Yz 3 

OC-64·* 3 2-N.P.T. 2Yz 3 

OC-65-* 3 2-N.P.T. 2n 3 

OC-66-* 3 2-N.P.T. 2Yz 3 

OC-67-* 3 2-N.P.T. 21h 3 

OC-68·* 3 2-N.P.T. 2~ 3 

OC-69·* 3 2-N.P.T. 2)4 3 

OC-610·* 3 2-N.P.T. 2Yz 3 

OC-83·* 4 2Yz 3 4 

OC-84-* 4 21h 3 4 

OC-85-"' 4 2~ 3 4 

OC·86-* 4 2Y: 3 4 

OC·87·* 4 2Yz 3 4 

OC-88-* 4 2Yz 3 4 

OC·8S-'" 4 2!1 3 4 

OC-810-* 4 2Yz 3 4 

OC-811·* 4 21h 3 4 

OC-Bf2-"' 4 2\-2 3 4 

OC-104-* 6 4 4 6 

OC·l05-"' 6 4 4 6 

OC-106·* 6 4 4 6 

DC-107-* 6 4 4 6 -
OC-108·* 6 4 4 6 

OC·l09-'" 6 4 4 6 

OC-1010-* 6 4 4 6 

OC-1011·* 6 4 4 6 

· oc-1012-• 6 4 4 6 

OC-1013-* 6 4 4 6 

OC·l014·* 6 4 4 6 

OC·l26-* 6 4 4 6 

OC·l27·* 6 4 4 6 

OC-128·" 6 4 4 6 

OC-129-* 6 4 ' 6 

oc-mo-· 6 4 4 6 

OC·l21P 6 4 4 6 

"OC·' type straight tube~tlo<>tine need 
ouhide packed lantern 

~
hell di;ometer In inches 
Tube length in feet 
,Number of tutle pesHs 

Complete s~lu numb"f consists of exaniple: 0 ~ •• 
OVERALL 
L,ENGTH DIMENSIONS IN INCHES 

(INCHES) 
__ .,. ,_ __ r--_ 

1 2 As Ai.. Ba Bi.. c D E F G6 Cc H 
PASS PASS Max. 

47 38)1 14;4 13% 9% 10 5!4 6% 10)12 7~ 12)1 12% 19 

59 50~ 26* 25% 9% 10 5Y4 6o/a 10~ 7Y. 12Yz 12% 19 

71 srn 3SY. m~ 9% 10 5!4 6o/a 1()~ 7Yt 12Yz 12% 19 

83 74* SOY. 49* 9* 10 5V. 6% 10'4 7% 12Yz 12% 19 

95 86}i 621;4 61* 9% 10 SY. 6% 10\1 7% 12\.1 12* 19 

107 983'a 74!4 73~ 9:4 10 5;4 61-l lOYz 7~ 12~ 12~ 19 

119 llOYs 861;4 85~ 9~ 10 51t 6% 10~ 7Y4 12~ 12% 19 

131 12231 98~ 97% 9% 10 5~ 6% 10~ 7% 12Yz 12% 19 

143 134¥8 1101,i 109% 9% 10 5;i 6% lGl/z lo/.; 12'1! 12% 19 

61% 52Yz 25~ 24% 10% 11% 5341 8Ys 12Yz 8% l3Y4 14 21 

73% 64Yz 37~ 36J,1 10% 11% 5Ys 8% 12!,7 8% 13!4 14 21 

85% 761h 49% 48!4 10% 11¥a 5~ 8% 12\1 8% 13';4 14 21 

97% 88Yi m~ 60:4 10% 11% 519 8~ 12Yz 8% 13'.4 14 21 
109Ya lOOYz 73% 72!4 10% 11% 5% So/a 12Yz 8% 13;1 14 21 

121% 112Yz 85% 84!4 10% 11% 5~ 8% 12)7 8Y4 131,1 14 21 

133% 124}1 97% 96Y4 lOo/a llYe sr. 8% 12\.i 8% 13~ 14 21 

145% 136Va 109% 108'li 10% 11% 5Vti S% 12~ 8% 13~ 14 21 

157Ys 148Yz 121% 120~ 10% 11% 5Ya 8% 121h 8% 13~ 14 21 

169% 160~ 133% 132~ 10% 11% 5Ya 8% 12!;2 Br4 13!4 14 21 

78% 67% 35% 33% 12}-ii 13Ya 7~ 10% 14Ya 9% 15!>Q 16Yi 26 

90o/a 79% 47l4 45% i2rs 13}'8 7;,.i 10~ 14% 9% 151h 16Yz 26 

102% 91% 59% 57% 12¥8 13% 7~ 10% 14% 9% 15\1 16~ 26 

114% 103% 71% 69% lm 13~ 7~ 10% 14o/a 9% 15\1 16Yz 26 

126% 115Ya 83% 81% trn 13Ya 7!4 10% 14% 9% 1517 16~ 26 

138% 127¥8 95% 93% 12Ys mis m 10~ 14~ 9* 15yz 16"7 26 

150% 139% 107% 105% 12Ya 13%1 7)4 10% 14% 9* 15\.'2 161'2 26 

162% 15.1% 119* 117% l2Ya 13Ys rn 10% 14o/a 9% 15Yz 16\12 26 

174% 163% 131~ 129% 12Yr 13¥8 7:4 10~ 14% 9% 151;2 16\,l 26 

186% 17571 143% 141~ 12~ 13Ys 71;4 10% 14% 9% 15;.7 16~ 26 

198% 187% 155% 153% 12% 13:Vs 7~ 10% 14% 9% 15¥.! i6h 26 

104~ 92:Vs 59:4 57~ 13* 14~ 7% 12~ l 6o/a 10* 16 17 28 

1161;1 104Ya 71Y4 69~ 13Yz 14~ 7% 12% 16% 10% 16 17 28 

128% 116~ 83~ 81!4 13~ 14¥.i 7% 12% 16% 10% 16 17 28 

140!4 128Ya ·95~ 93!4 13~ 14Y2 7% 12.% 16Ya lOY. 16 17 28 

1521t;I 14018 107YI 105~ 13~ 14~ r~ m~ 16% 10% 16 17 2S 

164;i 152% 119\4 nm 13~ 14~ 7r4 12% 16% 10% 16 17 28 

J 

7 

19 

31 

43 

55 

67 

79 

91 

103 

16 

28 

40 

52 

64 

76 

88 

100 

112 

124 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 

47 

59 

7i 
83 

95 

107 

K 

17 

29 

41 

53 

65 

77 

89 

101 

113 

28 

40 

52 

64 

76 

88 

100 

112 

124 

136 

38 
50 

62 
74 

86 
98 

110 

122 

134 

146 

158 

62 

74 

86 
98 

110 

122 
NOTES: Bolt holes straddle c:sntar line:; on Tl•nged op.,nings. Leg$ .,vailable at e>ttra cost. Removebl<1 b1.1ndll!. Removab14 !leads. Ch:1rnnel cover$ 
r<1movable . Dimension$ are subject to cnenge. If exact dimension$ are needed for layout, wrhe for certified drawing;, See front page for flange c:on. 
nectlon sl~•s and construction rnateri., li , 
IMPORTANT: Designate I or i pass whore asteris~ appem. As. 8s. Gs with srnnller liS1ed shell openln~s. AL, BL, GL with largar !isled shen opening$. 
Different size Shell Connection~ .,vellable1 to suit flow reQulrem<int. 
13$, B·L, C ;ind ovefall length dimensions are band upon one-pas• h•<Jd cor1n'i11ctlor1$ . 

(continued next page) 3 



I 

I 

I 

I 
I 
I 

[ 

03/ 1 7/2003 13:08 16045132331 ITT FPC PAGE 04 

BELL & GOSSETT [suaM1nAL I 
C-221A 

Straight Tube ... sonnet Head Design 

Type "OC" 
Heat Exchangers 

.Y.Je $ ' G Rl;i>At:S!.NT A1'iv~ 

UNIT T ... G NO. uc.v..-7- OflOfl\NO. DAT~ 

EHQ)NffR SVSMITTED 8Y DAtt 

CON'rfl ... CTOA APPl'IOVEO av OAT.I;'. 

OPERATING DATA 
DUTY: 

l Exchanger Model Number · · §< 0 C B,..,. l O- 2-!2 
Type of Service . .. .. condenser _____ Evaporator ______ cooler _ ____ _ Heater ___ __ _ 

TUBE s·roE SHELL "s10E 

Wb.."ftR-. 2. Fluid Circulated . 
3. Total FloW" . . . . : . : : : : . : : : : : . '. . ~~. : . . APPROVALS 

4 . Specit i.c Gravity . 
5, Specific Heat .'. . . . . . . . . . . . . 

. fl () {, 0 
Lo t. Q 

~. ~~;:;;j~::t ... · .... : ... : .. :.:. c4f.r\~~: .. 
a. Tern;:>erature IMOut .'. . .. . . . , .. 
9. Transfer BTU/hr: . .. , . . . .. . . 

10. 0 1'.)eriitJgS (F~) {Threaded) . . . . 
1 1. Operating Pr essure . , . . . . . 
12. Design Pressure ... . . . . . . 
13. Maximum Operat.ing Terriperatvre of Unit. 
14 Pressure Dro·p (Maximum} . . . . . . . . ... . 
15. Fou u·ng Factor or Percentage of Additional Svrface . . 

'"Expressed in GPM. GPH, CFM, CFH, lbs./min . or lbs ./hr. 
""'Express~d in Proper Units and Temperature such as centipoises @ ° F 

MATERIALS: 

l. Head:; (Bonnet) C>Al: l f: W 
2 stie11 -jt~ 
3 . Tube Shee~s -'~~,_,~.,....f:'-L-=------------
4. T1Jbes · C.OPP82.,. 

DESCRIPTION 
B&G Type "OCn Heat Exchangers are of the shell and tube 
type. Tube bundles are removable and tubes a.re easily 
cleaned both Inside and outside, Tube ends are roller ex· 
panded into both the front and rear tube sheets. Floating 
tube sheet construction within the rear head compensates 
for expansion or contraction of the entire bur'ldle regardless 
of temperature variations. Baffles are stamped to close 
lol&rances, minimi:zing the slippage of liquids or vapors 
between the baffles and shell wan. 

"$. ti 
5. Tube Size o. b. & Gau€e Ve Di::> 
6. aaffles ~J.".J-..._ 
7. Gaskets co;.l~ Ftbfi 

zoa~ 

COOE: ASME Other._~·--------

CONSTRUCTION MATERIALS 
B&G ·ocft Heat Exchangers are constructed according to 
ASME requirements for pressures and temperatures. A 
Manufacturers' Data Report for Pressure Vessels, Form No. 
U· 1 as required by the provisions of the ASME Code Rules is 
furnished with each unit when requested. 111 addition, each 
unit is registered with the National Board of Boller and 
Pressure Vessel Inspectors. 
This form is signed by an authorized inspector, holding s 
National Board Commission, and who is employed by an 
authorized inspection agency, certifying that construction 
conforms to the latest ASME Code for pressure vessels. The 
~SME ·u· sym'?Of is stamped 6tt each vessel. 

________ .... . 
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TYPE "OC" HEAT EXCHANGERS (Straight Tube-Bonnet Head Design) 
DIMENSIONS FOR OC·62 through OC-1214 

NOTES: aoit hole& straddle t;:enter lines on flang1:d c:ipenlnes. Le>gs 11vailebl~ at e><tra cost. R"movable bundle. Removable hee69 . 
Dimensions are ;ub1ect to change. If ex<11ct dtm•nslons n• needed for layout. write for certffiad drawl~gs. 

2 ,AS$ I ~A5S 

K y , ....... 

( 
{ 

\

"0C" typ" straii:ht tube-floating tube sh&et 
outside pocked lantern · 

~
Shell diameter In inches 
\Tube lengt~ in feet 
, \ ,Number ot tube p11nes 

Complete sales number consists of uample· OC 86 • 
HEAO DIMENSIONS IN INCHES DIMENSIONS IN INClltS 

UNIT l l'A$S 2 PASS 1 PASS l f'ASS llutl•• 
NUMBER surface 

R s w x " B c 0 [ F G H J K ~ '111 N ,. Q T v 
(SQ. fl.) 

OC-62·• 2Vi NPT l~ 2 NPT 3~ 32).2 8~ 31 77t 13% 7 11 25 10~ 2~ 6~ 611~. 6~ SYi y. l NPT 2 NPT 12.9 
OC·6S·* 2Yi NPT lh 2 NPT 3!4 44~ 8V. 43 7Yt 2~ 19 11 37 10)1 2l1 6% 6'1A. 6% SY, ~ l NPT 2 NPT 19.4 
OC-.64·• 2\11 NPT rn 2 NPT 3!ti 5611 8\14 55 7Yt 3Hi 31 11 49 10~ 211 6Ys 611Ao 6% 8~ ~ 1 NPT 2 NPT 26.0 
OC-65-• 2\lz NPT lYt 2 NPT 3~ 68~ 8Yi 67 7% 49!4 43 11 61 10\lz 2\.1 6o/s 6'1A. 6% B\4 ~ l NPT 2 NPT 32.6 
OC-66-" 2\11 NPT 1% 2 NPT 3!ti B0\1 8\4 79 7¥. 61% 55 ll 73 lO'n 2\1 SY. 6'1-i6 6~ 8% y. l NPT 2NPT 39.l 
OC-67-• 2\11 NPT 1% 2 NPT 3~ 92Yi SIA 91 7% 73!4 67 11 85 IO~ 2Yz 6% 6'1A. 6% 8~ !4 1 NPT Z NPT 45.7 
OC-68-• 2~ NPT 111 2 NPT 3~ 10411 BW 103 7¥. ~511 79 11 97 1011 2)1 6o/a 6''A· 6% SY, y. 1 NPT 2 NPT 52.2 
()C-69-• 2\lz NPT l~ 2 NPT 3% ll6!i 814 115 7¥8 97% 91 lJ 109 10~ 2~ 6o/a 6'~ G~ 8Yt !I. 1 NPT 2 NPT 58.8 
OC-610-• Vh NPT 1% 2 NPT 3% 128% 814 127 7~ 109~ 103 11 121 10* 2\-i 6Ys 6•y<,, 6~ 8\4 * 1 NPT 2 NPT 65.3 

( 

OC-82-• 4 NPT 1~ 3 NPT 5 33o/a 91M 32\4 8% 13\4 7 IZ 24 12)1 211 8% 7 9 10'!-I y. 114 NPT m NPT 24.6 

OC-83-" 4 NPT H1 3 NPT 5 45% 9•/lf 44~ 8% 25~ 19 12 36 12~ 2\1 8% 7 9 10% * 1"1 NPT 2~ NPT 37.l 
OC-84-* 4 NPT I Yz 3 NPT 5 m~ 9•"6 56¥! 8% 371;4 31 12 48 12'h 211 8~ 7 9 10!1 !I. 1Y4 NPT 211 NPT 49.S 
oc-ss-• 4NPT 1!1 3 NPT s 69% 9'116 68~ 8;) 49Yc 43 12 60 12\12 2~ 8~ 7 9 101,4 % !Yc NPT 2\1 NPT 61.9 
oc,ss.• 4 NPT !Vi 3 NPT 5 SlYt 9!-li 80\.i 8Ye 61114 55 12 72 12\1 2\1 8~ 7 9 lOYe * 1114 NPT 2\4 NPT 74.4 

OC·BP 4 NPT 1~ 3 NPT 5 93% 9v,. 92.Yt SM 731.1 67 12 84 12Vi 2\1 8* 7 9 10% ~ 11.1 NPT 2\1 NPT 86.8 
OC-88-* 4 NPT 117 3 NPT 5 105% 9tM 104Vt 8Ys as~ 79 12 96 12~ 2\1 85/a 7 9 10¥. l4 1~ NPT 2\1 NPT 99.2 
oc.a9.• 4NPT 111 3 NPT 5 1171' 9'A• 116Yi 8Yt 97Yc 91 12 108 1211 2\1 8% 7 9 10% !I. l~ NPT Z\1 NPT 111.6 
OC-810-• 4 NPT 1\1 3 NPT 5 129~ 91-16 l28Yi 8* 109Yc 103 12 120 12\1 2\t? rn 7 9 10¥. l4 l~ NPT 2!1 NPT 124.1 

OC·811·• 4 NPT Hi 3 NPT 5 141 ~ 9),16 140~ 8Ye 121~ 115 12 132 12\4 2\1 .~~ 7 9 IO" * l'ti NPT 2\1 NPT 136.5 

OC·812·* · 4 NPT Hi 3 NPT 5 153~ 9loi, 152Yt 8~ 133'11 127 12 144 ms 2\1 8o/i 7 9 1()1/t l4 11,i NPT 21-i NPT 148.9 

OC-104-• 4 NPT H1 4 NPT SY, 58 9:11 56!1 9 36Yc 29 13 50 14¥1 2\1 10% 9:V. 9~ ll!lt Ya H2 NPT 3 NPT 87 

OC·lOS·• 4 NPT 1\il 4 NPT 5)'\ 70 9~ 68~ 9 48Yc 41 13 62 14~ 2\4 JOY( 9~ 9\1 11'18 ~ Hi NPT 3 NPT 109 

OC·l06·• 4 NPT 1.\4 4 NPT 5Y1 82 9]!1 80~ 9 60V. 53 13 74 14% 2~ 10!4 SY! 9~ !!~ Vs Ph NPT 3 NPT 131 

OC·l07-~ 4 NPT l'll 4NPT SY, 94 9¥. 92~ 9 7ZYc 65 13 B6 14% 2Yi 10~ 9Ys 9% Ill,-\ l1i 1\1 NPT 3 NPT 153 

OC-108· • 4 NPT rn 4 NPT 5y, 106 911 104~ 9 84V. 77 13 98 l4Ys 211 l~ 9% 9Ya 11~ li 1\1 NPT 3 NPT 175 

OC-109-• 4 NPT 1\1 4 NPT 5~ 118 911 116}? 9 96V. 89 13 110 14~ 2\.i 10;) 9* 9~ llV. Vi 1\1 NPT 3 NPT 197 

OC-1010·· 4 NPT 1~ 4 NPT 5y, 130 911 128~ 9 19BV. 101 13 122 14Yi 2~ 10~ 9i-l 9Ya IIV. ~ rn NPT 3 NPT 219 

OC·l(llP 4 NPT 1~ 4 NPT 5l1 142 9* 140~ 9 120Y. 113 13 134 14o/r 2~ 10% 9¥. 9Ys llYa v. l~ NPT 3 NPT 241 

OC-l.GlP 4 NPT I~ 4 NPT 51-1 154 9~ 152~ 9 ml-i 125 13 146 14¥. 2'1z 10~ 9)'9 9Y. ll\11 Ji 1~ NPT 3 NPT 263 

OC-1013-• 4NPT l\1 4 NPT rn 166 9* 1641,i 9 14414 . 137 13 158 14o/r 211 10% 9% 9'1 !l)1 Va l~ NPT 3 NPT 284 
f 

OC-1014-• 4 NPT l Vi 4 NPT 5l1 178 9¥1 176\li g 1561;4 149 13 170 14% 2\1 !OK 9* 91.4 11)1 ~ 1~ NPT 3 NPT 306 
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'TYOE"OC" 
I H&il" EXCHANGERS 
~ St'f ~,i~hf'lu~e design. 

. · :, .· ' .,. 

The "OC'.' heat exchanger is d~sig"ried for applications 

I where high.fouling f,lu'icjs are Clrcufatedbn'fhe tubeside 
an.d /or sinQie PC!,SS ¢~nstructio~ _i.sj~qi.ilreq~ 

. . - . - r."" .... -~ , ~~.~~ .... ~ 
• ·A~pta~bte tubes.· ... · · ' I • ·Easily Cleaned wlifioufremovin9.bu.ndie.-,,. ····· · 
• Removable bundle. 

I 
•Constructed, tested and stamped to ASME code rules, 

Section VIII/ Division I. · · · 
. ·. { 

~ .. ,,•. 

Equipment Selection Pt"0$1ram 

~~-----·_._ · -· 

Design pressures and· temperatures 

Standard Design Test Design 
Construction Pressure Pressure Temperature°F 

(PSI) (PSI ) 

Cast Iron Brass 
Head Tubesheet 

Tubeside 125 250 375° F 300°F 
150 300 375°F 300°F 

Shellside 125 250 375° F 300° F 
150 300 375°F 300°F 

Exchangers available on special <;>rder with design tubeside 
. and shellside pressures up to 300 PS Lat 400°F.. . -.· • ,~"-

TEMA Class 8 , C, & A Construction ~lso available. 

' 



I 

I '. 

I 

I-
I 
I 
I 
I 

SHELL 

Diameters 3" through 32" 
Carbon Steel 
304SS 
316 SS 

With a wide variety 
of nozzle configurations 
(refer pages 6 & 7) 

TU_~j:S 

Copper 
Carbon Steel 
304 SS 
316 SS 
Admiralty 
90/10 Cupro Nickel 

BOLTING 

Carbon Steel 
304 SS 
316 SS 

Single-pass channel head. Two-pass bonnet head. 

FLOATING 
fu8E.SHE-ET 
CONSTRUCTION 

Single or two-pass construction. 

Retainer ring. Floating tubesheet 

Outside packed lantern. 

TUBESHEET 

Carbon Steel 
304 SS 
316SS 
Naval Brass 
90/10 Cupro Nickel 

TIE-ROD 
SPACERS 

Carbon Steel 
Naval Brass 
304 SS 
316SS 

HEAD 

Fabricated 

Carbon Steel 
304SS 
316 SS 
90/ 10 Cupro Nickel 

Cast 

Iron 

SUPPORT LEGS 

Cast Iron 
Adjustable Sleet 

BAFFLES 

Carbon Steel 
Naval Brass 
304SS 
316 SS 

Stamped to close 
tolerances to provide 
posit ive cross flow for 
maximum heat transfer 

Ductile Iron 
Brass 
316SS 

Refer to pages 6-7 for configuration 

Floating tubesheet construction within the rear head 
compensates for expansion or contraction of lhe entire 
tube bundle 

Separate gaskets, externally vented, between shell and 
tube fluids prevent intermixing of flu ids. 



Standard 
· .' :· ., Design I 

I ~t •• 

Tu beside 
.. /-: .. 
·· ' ' 

Design 
Pressure 
(PSI ) 

125 250 
150 300 

... . .. . .. .. ,· . . ·,: .. : . 

)' 
•' 

Cast Iron Brass 
Head 

375° F 
375° F 

Tubesheet 

300°F 
300°F 

'•• . .. · :· 
· .... 

. .. . ··· . .. . ,. 
:; ;\ ::, :·.'·~· : ~.r :. ' ~:· ~:·.:.:; •.~';;' :.< ~;.: .. :;~·. · ~:::\~·,: .. :.' .... ··. 
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WELDING COLLAR 

Carbon Steel 
304 SS 
316 SS 

IUB~§ 

Copper 
Carbon Steel 
304 SS 
316 SS 
Admiralty 
90/10 cupro nickel 

BOLTING 

Carbon Steel 
304 SS 
31 6 SS 

··rcw .. 
(liquid) 

Two-pass bonnet. 

··res· 
(steam) 

Two, tour-pass construction. Two-pass construction, 

.' · .. ·' 
. , -.y ·:· . ; . :· . - . • -· .: • .... • :."- .• . ....... -,.· ,• .:"I • 

TANK ANO HEATER ASSEMBLY 

TUBESHEET 

Carbon Steel 
Naval Brass 
304 SS 
316 SS 
90/10 cupro nickel 

TIE·AOD 
SPACERS 
Carbon Steel 
Brass 
304 SS 
316 SS 

HEAD 

Tube bundle diameter 
4" through 30" 

J_UJ.l_§ .~_tJ.P.e9.J~J ~ 

Carbon Steel 
Brass 
304 S S 
316 SS 

Fabricated j-c~~· ·-i 
Carbon Steel I Iron I 

l. 304 SS )' Brass J 
3 16 SS . 31 6 S S 

Refer pages 6-7 for configu ration 

Heads are furnished with tappangs for steam. condensate, 
vacuum breaker and vor.t cor:nections. 

.. ~ .. : 
•••• •• .... ! ,,•, 

The Bell & Gossett Tank and Heater offers many 
advantages, as it bolh heats and stores the liQuid In 
the same unit. It can be operated by passing either 
steam or hot water through the coil and is an excellent 
healer for hard water territories. Large capacity in 
small space makes this heater particularly suitable tor 
boiler rooms with low head room. 
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