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Drain Water Heat Recovery
(DWHR)
Marc Fontaine P. Eng.

Concept: DWHR captures heat from 
wastewater (drain water) to preheat 
incoming cold water, improving 
energy efficiency.

Process:
1. Wastewater Flow: Hot water is 

used in showers or sinks, 
creating warm wastewater.

2. Heat Transfer: As the warm 
wastewater flows through the 
heat exchanger, it transfers heat 
to the cold-water supply line 
running alongside it.

3. Preheated Water: The cold 
water absorbs heat from the 
wastewater, becoming warmer 
before entering the water heater.

4. Reduced Energy Demand: The 
water heater requires less 
energy to heat the preheated 
water to the desired 
temperature.

UNDERSTANDING DWHR



PRINCIPLE

• In a vertical pipe water flows down 
the walls forming a thin film

• This thin water film on a copper 
surface transfers heat efficiently to 
the incoming cold water

SINGLE FAMILY

• Working principle
• Simple installation
• Shower is the target fixture
• Other fixtures benefit
• All fixtures including toilet = OK
• Large homes can have 2 DWHR units, 

layout



ENERGY RECOVERY

• Shower example:
– 42% efficiency

SINGLE FAMILY



SINGLE FAMILY

MULTI-RESIDENTIAL



CENTRAL DHW

MURB CASE STUDY

6-Plex case study

Using EnerGuide guidelines for showers of 1.13h/week/dwelling with a 2-
person occupancy, 7.6L/min shower head, a DWHR system at 46% 
efficiency will save 695 kWh/year/dwelling.

Translating to 2780 kWh/year when considering 4 of 6 dwellings or 6.2%
reduction in energy use in our model.



INSTALLATION

Cold water connection
▪ ¾’’ nominal
▪ Copper, PEX, 

Expansion PEX
Drain connection

▪ Mechanical coupling
▪ 3’’ or 4’’

Multiple Stacked Units
▪ Combine units for 

increased flow rates

FICHE TECHNIQUE



The CSA B55.1 standard is for measuring efficiency and pressure loss of drain 
water heat recovery units

The CSA B55.2 This Standard specifies health and safety requirements for drain 
water heat recovery (DWHR) units. This Standard was developed in response to 
the need for a document that specifies safety and performance criteria for DWHR 
units. 

WN 17031
Verified CSA B55.1  1-15
Certified CSA B55.2  2-15

CERTIFICATION

MODELING

Look for DWHR under
the WATER tab

Look for DWHR under the 
DHW EFFICIENCIES tab

- DWHR can provide 1-2 points reduction of HERS rating
- Use lowest Efficiency to obtain the result, 41 % good start point
- Great value proposition points per $
- Should be considered a base efficiency measure

Look for DWHR under the 
Domestic Hot Water tab



QUESTIONS

Contact:
Marc Fontaine Eng.
514-261-6258
mfontaine@ecoinnovation.ca
Web: Thermodrain.ca

Technical Support and Engineering
Marc Fontaine 

Email: mfontaine@ecoinnovation.ca 
Cell: 1 514 261 5268

Sales and Distribution Support
Carolyn Mailloux

Email: carolyn@ecoinnovation.ca
Cell: 1 438 221 1443



Malhotra, M., Krishnan, E., Rendall J., Casey, F., “Cost reduction of heat pump water heating in 
cold climates for low to moderate income families” 8th International High Performance 



Malhotra, M., Krishnan, E., Rendall J., Casey, F., “Cost reduction of heat pump water heating in 
cold climates for low to moderate income families” 8th International High Performance 

Rooney, T., Klein, G., Brechtl, J., “Heat pump water heating for multifamily buildings in cold 
climates to reduce the energy burden for residents with low to moderate incomes,” ASHRAE 
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Efficiency 
(Effectiveness)

Best to be < 2psi 
to maintain good 
flow/pressure in 

the home

Must comply 
to CSA B55.2





Freshwater connection: 
½in, ¾in, 1in, 1-½in

-The CSA B55.1 Performance Standard was updated in 2020 for Horizontal 
Efficiency Testing and Labelling
-(Near) Horizontal Ratings for single homes are coming out soon
-Central Horizontal Systems are being installed in Multi-Family Residential



Single-Residential, Multi-Unit Residential

Over 140,000 Installed

Flowrates: 1gpm to 9gpm

Energy Code Credits in new construction:
California Title 24, Washington State, RESNET, IECC

Effectively Mandatory in New Homes:
Ontario & Manitoba

Maintenance Free,                                                  
 Double-wall Vented

Connections:

Fresh: ½”, ¾”, 1”, 1-1/2”

Drain: 2”, 3”, 4”, 6”

Vertical, Passive, Single-Pipe 

connect fresh water 
from DWHR unit to 
the water heater 
only

results in about 23% 
lower energy savings 
than equal flow



connect fresh 
water from 
DWHR unit to 
the cold side of 
shower and to 
the water heater 
(all the water in 
the home, 
except the 
kitchen sink)

Connect preheated 
water connected to 
the cold side of 
shower only

also results in about 
23% lower energy 
savings than equal 
flow



6 WC arranged 2 by 3 6 WC arranged 1 by 6

-Temper cold water for 
up to 6 Washrooms per 
Power-Pipe 

-New Construction for 
all buildings and often  
Retrofit in Low-Rise

Multi-Residential with Central Hot Water

-Temper cold water for 
up to 6 Washrooms per 
Power-Pipe 



Multi-Residential with In-Suite Water Heaters

-1x DWHR unit per Apartment

-Drain water runs parallel to main stack 
and through unit

-2” diameter DWHR for grey water or 3” 
diameter DWHR for all drain water

-Each apartment with small 20 gallon wall-
mounted water heater / off peak heating 
recommended with electric water heating

-Fresh water from DWHR to water heater 
and all cold water fixtures

Measured Paybacks: 2 to 5 years

Over 70 Systems in Operation over 15 years

Very Low Maintenance

Level 2 System - with Recirc. Loop

In-Building, Vertical, Stand-alone, Fresh water on recirc loop



Flowrates: ~4gpm to 1,000s gpm

Only permitted with Grey Water

Minimal maintenance, Double-walled vented

Many application types

Vertical, Passive, Multi-Pipe Power-Pipe Systems – Grey Water 

Central Horizontal Systems – Small to Large Multi-Residential
• About 90 Systems installed 
in Multi-family and Hotels

• Recover heat from main 
drain (i.e. black water)

• Paybacks of 4 to 6 years 
are typical

• $8K to $20K Installed

• Configurations:

Level 1 - Passive:
- Proven to reduce DHW Energy 
Load by 23% to 25%

- Preheats by about 20Fº (12Cº)

Level 2 – Recirc. Loop:
- Reduces DHW Energy         
Load by 25% to 30%

- Preheats by about 22Fº (13Cº)

Levels 3&4 – DSHP
- Drain Source Heat Pump for 
Water Heating and Space 
Conditioning



Level 1: Completely Passive – Diversion of Drain through System

Proven to reduce DHW Energy Load by 23% to 25%

Preheats by about 20Fº (12Cº)

Sizing: 8 inches per Apartment

Potable Water is plumbed in “Cross-Flow” to Drain Water

Level 1 – System to be installed in Quebec in 2026

Prefabricated system coming which stack like Lego and 
each have 2” Potable Water Connections



Level 1 – 2023 Performance of Three Sample Installations

Building 1 Building 2 Building 3
Occupancy Type Couples/Families Couples/Families Couples/Families

Number of Apartments in Building 118 115 172
Number of Apartments Feeding Drain 118 97 172

Average 118 106 172
Number of Power-Pipes 8 6 8

Power-Pipe Model C4-120 C4-120 C4-120
Year Installed or Building Occupied, whichever is later 2019 2021 2021

Hot Water Delivery Temperature [C] 55 55 55
Primary Water Heating Heat Exchanger Capacity [kW] 260 210 380

Power-Pipe Length [inches] 960 720 960
Power-Pipe Length Per Apartment [inches/apartment] 8.1 6.8 5.6

2023 Total Energy Delivery by Power-Pipe System [kWh] 59,100 48,700 68,300
2023 Total Hot Water Load [kWh] 236,500 data gaps 289,200

2023 % Savings from Power-Pipe System 25.0% N/A 23.6%

Level 1 – Building 1



Level 1 – Building 1 (cont.)

Level 1 – Buildings 2 & 3



Level 2: Pre-Fabricated Systems & Variable Speed Recirculation

MODEL

PROJECT

DRAWN

CHECKED

APPROVED SCALE SHEET

DWG NO VER
CODESIZE

1/11:122025-05-06Joel Van Decker

L2+H4-C4-80-10.0.1.7Gerald Van Decker
ARCH D

10.0.1.7
25-05-L2+H4

L2+H4-C4-80

Drain Water Heat Recovery System
Central Horizantal Power-Pipe

2 1

2 1

B

A

B

A- The Power-Pipe system is constructed of Massachusets
approved DWV pipe, DWV pittings and 4" Power-Pipe units.
- All drain pipes and drain fittings within this system have a slope
of at least 1/8 inch per foot.
- Within the Power-Pipe system, each 180° turn is achieved using
45° elbows and a sanitary tee, with cleanout access.
- The system can easily be isolated without disruption to the
building's operation.

Notes:

F R

T

L

RFL

SCALE 1:17

Typical 180° turn
with cleanout
access

Overflow
Bypass

Main Drain

58.4in 58.4in

2in
15.2in

49.4in

23.2in

135.1in

23.2in

34.3in

20.6in

0.5in 0.7in

82.6in 20.6in

35.3in

SCALE 1:17

SCALE 1:5

Level 2: Daily Savings at 150&156 Washington St., Boston
Monitoring by New Ecology, Inc. / Initial Analysis by G. Van Decker, P.Eng.

Daily Percent Savings of Hot Water Energy Load – Nov 20 – Dec 9, 2025



Level 2: Standard ”Plug and Play Design"

Level 2: Tie-in to Main Drain



Level 2: Recirc Loop and Preheats by about 22-24Fº (13-14Cº) 

Plumbed for Counter-Flow

Reduce DHW Energy Load by 
25% to 28%

Requires a Variable Speed 
controlled Booster Pump

About the same cost as Level 1

Future Proofing:

 “Drain Source Heat Pump 
Ready” for Levels 3 & 4

Level 2: Showing Booster Pump and Buffer Thermal Storage



L2+H6-I4-120 - Typically 75 to 100 Suite Building

Level 2 – Vary by # of Power-Pipe and Length

Level 2 – Vary by # of Power-Pipe and Length
Fully Extended Base



Every element complies to plumbing code

Level 2 – Many Pre-Fabricated, Plug and Play Packages

Retrofit in 118 Unit Multi-Unit Residential Building

Two separate 6inch Power-Pipe Systems, each on a recirc. loop

Level 2 (continued)

MODEL

PROJECT

DRAWN

CHECKED

APPROVED SCALE SHEET

DWG NO VER
CODESIZE

1/11:302025-11-12Arjun Maroli

AH25-103-2-2025-11-12Gerald Van Decker
ARCH D

10.0.6.4
25-03-101

L2+H4-C4-60

Drain Water Heat Recovery System
24AH-103-ONbrampton

2 1

2 1

B

A

B

A

C6-80

C6-80

C6-60

C6-120 C6-100

C6-120

C6-80

C6-120 C6-120

370in

388in

127in

388in

24in

24in

34in

30.5in

98in

50in

79in

379in

3.2in

18.8in

34.9in

68.5in

37.4in

15.8in

13.8in

A

DETAIL A
SCALE 1:15

B

DETAIL B
SCALE 1:10

90in

4in

136in

164.5in

177.6in



Level 3: Drain Source Heat Pump (DSHP) Water Heating

Water Source Heat 
Pump(s) are used but with 
bespoke controls

Large Potable “Pre-heat” 
Thermal Storage is 
Required

Uses same DWHR Design as 
with Level 2

Level 3: DSHP Water Heating



Level 3: Sampling of Recent Research by ORNL

Cost Reduction of Heat Pump Water Heating in Cold Climates for Low to 
Moderate Income Families
https://www.ornl.gov/publication/cost-reduction-heat-pump-water-heating-cold-climates-low-moderate-income-families

same as above: https://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=1465&context=ihpbc

Performance Evaluation of Drain Water Heat Recovery Exchangers for 
Heat Pump Water Heaters
https://www.ornl.gov/publication/performance-evaluation-drain-water-heat-recovery-exchangers-heat-pump-water-heaters

same as above: https://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=3635&context=iracc

Cost Compression of Heat Pump Water Heaters for Multifamily Housing in 
Cold Climates (CC HPWH MH CC) (2024)
https://www.ornl.gov/publication/performance-evaluation-drain-water-heat-recovery-exchangers-heat-pump-water-heaters

Level 4: DSHP Water Heating & Space Conditioning

Credit: Schematic from Oakridge National Lab

Space Heating on Left:

From field data, there is still surplus heat in the drain (in addition to hot 
water load)

Space Cooling on Right:

1st: Dump heat from Common Spaces into Power-Pipe line via WS Heat Pump

2nd: Then Extract from Power-Pipe line to produce Domestic Hot Water via 
WS Heat Pump



Credit: Graph from 
Oakridge National Lab

Potential combined 
system 
performance

It is an excellent 
fit to combine both 
loads in one 
integrated system

Level 4: DSHP Water Heating & Space Conditioning (Cooling)
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