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Residential Water Heating in  the USA

Water heating accounts for 20-30% of single home 
energy consumption, over 60% of this is showering *
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DWHR works by using
the outgoing

warm drain water

(typically the shower) to 
pre-heat

the incoming
cold fresh water

Drain Water Heat Recovery (DWHR)
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• Showering can be 60% or more of the hot water energy 
load in the house / building and 90% of that is wasted 
down the drain.

• DWHR  recovers approximately 50% of the valuable 
heat energy that goes down the drain during 
showering.

• The recovered heat energy can reduce water heating 
cost by up to 35% plus increase the capacity of the 
water heating system.

Residential Energy Savings Summary
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Temperature Rise on CSA 52.2% eff DWHR @ 2.5 gpm
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Infrared Imaging of a DWHR Unit in Operation

Introduction – The Resource and Opportunity
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- Low cost for HERS & LEED points 
/energy savings

- Increase water heating capacity

- Easy installation, works with any 
water heating system

- 50+ year life

- No maintenance required

Reasons Builders Include DWHR in New Homes
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IECC2015 / HERS DWHR Requirement
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Drain  water  heat  recovery  (DWHR)   

units  shall  comply  with  CSA  B55.2.  

Drain  water  heat recovery  units  

shall  be  tested  in  accordance  with  

CSA  B55.1.  Potable  water-side  

pressure loss  of  drain  water  heat  

recovery  units  shall  be  less  than  3  

psi  (20.7  kPa)  for  individual  units 

connected  to  one  or  two  showers.  

Potable  water-side  pressure  loss  of  

drain  water  heat recovery  units  

shall  be  less  than  2  psi  (13.8  kPa)  

for  individual  units  connected  to  

three  or more  showers.



DWHR CSA B55.1 Performance Label Recognized by IECC2015 / HERS

- Efficiency and pressure loss 
tested at 2.5 gpm
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Center Section:
open pipe 

large solids can pass easily

Surface Tension:
as water falls down a vertical 

drain pipe, it clings to the 
inner surface

Drain Water:
a very thin, turbulent film

< 1 mm thick

Falling-Film DWHR Heat Exchangers – How They Work

Incoming 

cold water

Warm / hot 

drain water

Cooled drain 

water

Green energy 
preheated 
water
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Falling-Film DWHR Heat Exchangers (cont.)

Falling Film Heat Exchangers – How they Work, Design and Background

Incoming 

cold water

Warm / hot 

drain water

Cooled drain 

water

Green energy 

preheated 

water

Heat Transfers toDrain water Fresh water

• Heat transfer:
– contact time is not essential

– intimate contact between fluids 
and walls separating them is key

• All Falling-Film DWHR Units are:

• Non-fouling

• Maintenance-free

• Most Falling-Film DWHR Units are:

• Efficient

• Practical
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All Residential DWHR Installations

- Must install DWHR unit vertically

- May be installed in basement or first level wall

- Have at least 1 shower draining through the DWHR 
unit

- 3 types of installation:
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- install drain water heat recovery 
unit in wall of main floor or 
basement

- 2 inch or 3 inch DWHR units 
commonly used

- 2 paths for warm water to reach         
shower from top of DWHR

- More  HERS credit or LEED points 

1-Equal Flow installation – Most energy efficient

Drain Water Heat Recovery for Single Homes
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- connect fresh water from DWHR 
unit to water heater only

- unequal flow installation results 
in about 23% lower energy 
savings

2-Unequal Flow installation to the Water Heater 

Drain Water Heat Recovery for Single Homes
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- preheated water connected to 
the cold side of shower only

- unequal flow installation results 
in about 23% lower energy 
savings

- effective for tankless water 
heaters in warm climates 

3-Unequal Flow installation to Cold Side of Shower

Drain Water Heat Recovery for Single Homes
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DWHR Recognized By RESNET
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Sample RESNET DWHR HERS Input Sheet for Baltimore 
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Sample RESNET DWHR HERS CREDIT Report for Baltimore 

- Equal flow example

- DWHR credit is 2.3 points 
in this example going 
from a HERS 85 to a 83 
(almost an 82)

- 50 % CSA efficient DWHR 
unit is used in this 
example 
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Sample RESNET DWHR HERS CREDIT Report for Baltimore 

- Unequal flow example

- DWHR credit is 1.8
points or 0.5 points less

- HERS score is unchanged 
but could depending on 
house

- 50 % CSA efficient DWHR 
unit remains in this 
example 
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Southern California example

- Lot 10 equal flow

- Lot 39 unequal                     

flow

- Similar houses  

3 showers / day
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Thank you for your time !
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