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This project aims to reduce emissions and energy usage 
related to space heating and domestic hot water provision in 
a residential house. As natural gas, the primary energy 
source for these purposes, can lead to considerable 
emissions, the project intends to investigate sustainable 
alternatives such as waste heat recovery from grey water 
and septic systems.

Project Sponsor 

John McMurray, Division 5, 
Rocky View County

Location

1650 sq.ft. residential house in Rocky 
View County

Temperature

Successfully heats well water to 65°C

Emissions

Minimize carbon footprint and decrease 
energy costs

Alternative Solutions
Geothermal 
Loops

Hard to justify 

upfront cost 

and potential 

maintenance. 

We are grateful to Dr. Ron Hugo and John McMurray for their guidance and support 
and acknowledge the traditional Treaty 7 territory and all who live, work, and play 
on this land. We are committed to leadership on reconciliation and thank you for 
joining us on the lands of Treaty 7 territory.

$58Total 
Revenue 12

Est. System 
Life 21Payback

PeriodYears

10GJ

Natural Gas

500kg

CO2 Emissions

Heat Pump $1700

Control

System
$179

Plumbing $405

Direct 

System Cost

$2284(USD)

Clean Water Tank Grey Water Tank

Compressor

Evaporator

Condenser

Expansion Valve

𝐶𝑂𝑃 =
𝐻𝑒𝑎𝑡 𝑜𝑢𝑡

𝑊𝑜𝑟𝑘 𝑖𝑛

𝐶𝑂𝑃𝑟𝑒𝑣 =
𝑇𝐻

𝑇𝐻 − 𝑇𝐶

𝐶𝑂𝑃 =
𝑄𝐻
𝑊𝑖𝑛

COEFFICENT OF PERFORMANCE:

Ideal (reversible) COP:

Actual COP:

How does the reversible COP vary over time?
When do you expect the compressor to do more work? 

-20

0

20

40

60

80

100

0 500 1000 1500 2000 2500 3000 3500 4000

Te
m

p
e

ra
tu

re
 (
°C

)

Time (s)

Temperatures in Heat Pump

T_H_in T_H_out T_gw T_cw T_C_In

Drain Water Heat 
Recovery

Does not allow for 

heat recovery from 

intermittent water 

usage.

Annual Projected Savings

$58

Years

Repurposed 
commercial
dehumidifier

Arduino-based 
regulation system

Grey Water Storage Tank
Insulation
Plumbing
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