
 The industrial sector is the main energy consumer in Quebec, accounting for

38% of all energy consumed. Between 20 to 50% of the energy consumed in

industry is lost in the form of waste heat.

 Lack of knowledge of the industries on their own heat rejection is one of the

principal reasons why industrial waste heat is often non-exploited.

Objectives:

 Present a heat dissipation mapping of n of the workshop of APN company.

Model and analyze energy flows in the workshop.

 Determine the potentials of Waste Heat Recovery (WHR) in this plant.
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The electricity 

supplied to each 

machine is 

divided to 

various energy 

utilizations 

within the 

machine, as 

illustrated here. 
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The schematic Sankey diagram of 

the energy flow for a CNC 

machine. Waste heat appears to be 

considerable compared to the 

energy input. 

Cooling power of the absorption chiller
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n = 20 years, i = 5%
4.5 months in

each year

830abs

init  43186 CAD

0.01abs

M 

0.08abs

op  CAD/kWh

for each year 

Heating capacity of the 
electric heat pumps for the 

offices: 40 kW

10512 CAD/year cost drop in 
winter, 40 kW heating demand 

for 3285 hours

Ductwork cost: 35-55 USD 
(45.5-71.5 CAD) per linear foo

80 m (262 ft.) of ductwork

11921-18733 CAD: Average 
value of 15000 CAD 

27462 CAD, levelized cost with 
WHR for 3285 hours/year

137,233 CAD, levelized cost, current 
conditions for 3285 hours/yea
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Electricity unit price? 3285 hours? Maintenance cost for Abs. Chiller?
43186 CAD? 20 years? Not totally rejected or accepted yet!
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CAD/kW

Direct heating of the 
offices

0.39 kg/s, and 0.46 kg/s of air from 
shell side, in winter and summer, and 
0.1 kg/s of water from the tube side

Heat transfer rate: 14.63 kW, and 6.705 
kW, for the summer and winter

UA =1.76 kW/ K, and U = 10 W/m2.K 
176 m2 of thermal surface is needed

Welded-type heat exchanger, 
around 9000 CAD 

The electricity cost of water heating 
decreases from 29914  to 28072 CAD

Preheating the consumed 
internal hot water

1-Summertime:
Utilization of a 52 kW Abs. chiller to cool the offices: 7000$ more expensive,
according to the current electricity price.
2- All-year time:
Preheating required hot water for the internal usage of the company via WHR of air
compressor room: almost 1900 CAD financial benefit in 20 years, considering 9000
CAD purchase cost for the heat exchanger.
3- Wintertime:
Direct heating of the offices with cooling air of the air compressor room: more than
110,000 CAD economization within 20 years.

LMTDw = 3.27 °C for winter,
LMTDs = 9.5 °C for summer
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Context

Power breakdown of each machine

Model and waste heat mapping

WHR from HVAC system

Summary of WHR proposed plans

WHR system in wintertime

WHR system in summertime
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