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Domestic Hot Water Distribution Challenges 
in Multi-Family Construction
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Presentation Overview
Typical Systems

in-unit electric or natural gas storage or tank-less
heat pump water heaters per floor or cluster of apartments
central recirculation
central on demand

Energy Savings 
modeling predictions
real world results

Water Savings
tools for analysis
continued monitoring
the real cost of water

Common Practice vs. Good Design
typical distribution design
efficient layout
pipe insulation, fixtures

Further Exploration On-Demand Recirculation 
in practice: Title 24; IECC; DOE ZERH, Passive House
examples  projects & results

Moving Forward
additional research, monitoring, measuring and qualifying results
emerging technologies & controls
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Learning objectives

• Identify opportunities in layout, design and specifications

• Analyze tools to predict water and energy savings

• Explore alternative equipment and controls

• Evaluate success stories; verify, measure and qualify savings
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What’s Typical in Unit
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Less Typical
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Not So Typical in Unit
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DHW – Recirculation
Code Requirements 
• Central must have recirculation for MF 
• Individual Pipe runs from recirc. lines to 

taps < 20 ft.

Design
• One vertical riser per several apartments
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Better Design
• Reduce # of risers
• Cluster plumbing locations when 

feasible
• Install Insulation R4 min



©
 Steven W

inter Associates, Inc. 2016

NEW YORK, NY | WASHINGTON, DC | NORWALK, CT CALL US  866.676.1972 | SWINTER.COM

DHW - Recirculation
©

 Steven
W

inter Associates, Inc. 2017



©
 Steven W

inter Associates, Inc. 2016

NEW YORK, NY | WASHINGTON, DC | NORWALK, CT CALL US  866.676.1972 | SWINTER.COM

Efficient DHW - Recirculation
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Recirc. Pipe Length

Pipe Heat Loss

Internal Heat Gains

Cooling Demand
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Building A - Internal Heat Gains (Btu/hr)

MELs - Dwellings - 31.0%

People (net) - 15.0%

Refrigerator - 12.1%

Lighting - Corridors - 11.3%

Lighting - Dwellings - 9.2%

DHW - Recirculation - 5.3%

Dryer - 5.0%

Cooking - 4.3%

Lighting - Other Common - 0.7%

MELs-Common - 0.1%

Washer - 0.1%

Other - 0.2%

Source: SWA PH Modeled Data, 28 Story NYC MF
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• Timer Control 
• Temperature Control
• Temperature Modulation Control
• Demand Recirculation Control
• Demand + Temperature Modulation Control

Balance the System:
-Include DHW balancing specs 
-Include a detail for the riser balancing valves including a 
check valve
-Show balancing valves on the riser diagram

On a recent 54 story 700 unit building the designer 
specified 5gpm auto flow balancing valves at each of 25 
risers that was served by a 20gpm pump! So all of the 
water circulated through the first few risers leaving other 
risers cold. 
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California leads the way (as usual)
• 2016 California Plumbing Code – IAMPO

• LEED v4 BD+C Homes & Multifamily Midrise

• DOE Zero Energy Ready Homes

• Water Sense Labeled
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Conway Street Apartments: A Multifamily Deep 
Energy Retrofit 
November 2014
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Savings Opportunity
Water use in a typical home without Efficient Hardware     

72.5 gallons per capita per day

Toilets 
28%

Clothes washers  
21%

Showers 
17%

Faucets 
15%

Leaks  
14%

Baths 
2%

Dishwashers 
1%

Other Indoor  
2%


Chart3

		Toilets		Toilets

		Clothes washers		Clothes washers

		Showers		Showers

		Faucets		Faucets

		Leaks		Leaks

		Baths		Baths

		Dishwashers		Dishwashers

		Other Indoor		Other Indoor



Water use in a typical home without Efficient Hardware     
72.5 gallons per capita per day
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Sheet1

		Typical Home water use

		(Adapted from "Residential End uses of Water")

		Gallons per capita per day (gcd) and (%)

		End use								Without Efficient Hardware						With Efficient Hardware

		Toilets		20.1		gcd		27.7		20.1 gcd (27.7%)				19.3		9.6 gcd (19.3%)

		Clothes washers		15.1		gcd		20.9		15.1 gcd (20.9%)				21.4		10.6 gcd (21.4%)

		Showers		12.6		gcd		17.3		12.6 gcd (17.3%)				20.1		10.0 gcd (20.1%)

		Faucets		11.1		gcd		15.3		11.1 gcd (15.3%)				10.8		10.8 gcd (21.9%)

		Leaks		10		gcd		13.8		10.0 gcd (13.8%)				5		5.0 gcd (10.1%)

		Baths		1.2		gcd		1.6		1.2 gcd (1.6%)				1.2		1.2 gcd (2.0%)

		Dishwashers		1		gcd		1.3		1.0 gcd (1.3%)				1		1.0 gcd (2.0%)

		Other Indoor		1.5		gcd		2.1		1.5 gcd (2.1%)				1.5		1.5 gcd (3.1%)

		Total		72.5		gcd				72.5 gcd						49.6 gcd
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Water use in a typical home without Efficient Hardware     
72.5 gallons per capita per day
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Water use in a typical home with Efficient Hardware 49.6 gallons per capita per day



Sheet2

		Typical Home water use

		(Adapted from "Residential End uses of Water")

		Gallons per capita per day (gcd) and (%)

		End use		Without Efficient Hardware				With Efficient Hardware

		Toilets		20.1 gcd (27.7%)				9.6 gcd (19.3%)

		Clothes washers		15.1 gcd (20.9%)				10.6 gcd (21.4%)

		Showers		12.6 gcd (17.3%)				10.0 gcd (20.1%)

		Faucets		11.1 gcd (15.3%)				10.8 gcd (21.9%)

		Leaks		10.0 gcd (13.8%)				5.0 gcd (10.1%)

		Baths		1.2 gcd (1.6%)				1.2 gcd (2.0%)

		Dishwashers		1.0 gcd (1.3%)				1.0 gcd (2.0%)

		Other Indoor		1.5 gcd (2.1%)				1.5 gcd (3.1%)

		Total		72.5 gcd				49.6 gcd
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• Independent research demonstrates 10 – 30% reduction in water      
heater gas usage
• 90% reduction in electricity used for pumping
• Cost payback is typically between 0.5 to 2 years
• Demand Recirculation Control
• Demand + Temperature Modulation Control

How much energy savings can be achieved in 
multifamily buildings?
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Source: NY Times

THE COST OF WATER
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THE COST OF WATER
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THE COST OF WATER

Source: Consumptive Water Use for U.S. Power Production
P. Torcellini, N. Long, R. Judkoff, NREL

• It takes ½ gallon of water to produce 1 kWh

• To run a 60 watt bulb for 12 hours equates to using 15 gallons of water

=
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THE COST OF WATER
Virtual Water Use

• The water used to create the goods and services we consume
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THE COST OF WATER
Meatless Mondays save water too
• Up to 2700 Gallons!
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THE COST OF WATER
https://water.usgs.gov/edu/activity-watercontent.html

https://water.usgs.gov/edu/activity-watercontent.html
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THE COST OF WATER
https://water.usgs.gov/edu/activity-watercontent.html

https://water.usgs.gov/edu/activity-watercontent.html
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THE COST OF WATER
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THE COST OF WATER
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In Summary

• Low flow fixtures

• Efficient irrigation

• Efficiently delivering domestic hot water in central recirc systems 
requires an efficient layout

• Temperature and flow sensors placed at the source and furthest 
fixtures means less wasted water in the pipes

• Quantifying savings can help building owners make informed 
decisions 

Solutions Are Everywhere
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Questions?
Karla Butterfield

Senior Sustainability Consultant
LEED AP, BD+C Homes · LEED Green Rater· HERS Rate · NGBS Master Verifier · PHIUS+ Rater & MF Verifier 

203-857-0200 x303
kbutterfield@swinter.com 

Thank You
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