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Save Water . . . Save Energy

With Efficient Hot Water Delivery
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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

Å Identify opportunities in layout, design and specifications

Å Analyze tools to predict water and energy savings

Å Explore alternative equipment and controls

Å Evaluate success stories; verify, measure and qualify savings
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Whatõs Typical in Unit
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Whatõs Typical in Unit
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Less Typical
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Not So Typical in Unit
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Water Use vs. Population in the US
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How Are You Being Charged?
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Be Carefulé

It Could Change!

0%
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1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Water Rate Structure Over Time

Decreasing block Uniform Increasing block
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Mechanical Systems: 

Cooling Towers

Saves
Å0.3-0.6 kWh/ton-hr
Å$0.04-$0.08Consumes

Å 1.5-5.5 
gallons/ton-hr

Å $0.02-$0.06
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Central DHW
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ÅLEED v4 BD+C Homes & Multifamily Midrise

ÅPHIUS+ 

ÅDOE Zero Energy Ready Homes

ÅWater Sense Labeled
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Å Store no more than 0.5 gallons (1.9 liters) of water in any piping/manifold 

between the source and fixture

Å For on -demand recirc systems the 0.5 gal storage limit is measured from 

the point where the branch feeding the fixture branches off the 

recirculation loop, to the fixture

Å MF with central hot water recirculation loop, the storage limit is measured 

from the point where the branch feeding the apartment meets the loop 

(more than 1 branch to the central loop may serve an apartment)

Pipe type and distance (ft ) required to meet 0.5 US Gallon EPA Water Sense Guideline

Nominal 
Diameter 
Inches (In)

Copper 
M Copper L 

Copper 
K 

CPVC 
CTS 

SDR11
CPVC 

SCH 40 

PEX-AI-
PEX 

ASTM F 
1281

PE-AL-
PE

PEX CTS 
SDR 9

3/8 60.38 65.98 76.19 n/a 54.70 101.59 101.59 100.00

1/2 37.87 41.29 44.14 51.20 33.86 48.85 48.85 54.24

3/4 18.66 19.88 22.07 23.97 18.93 18.88 18.88 27.23

1    11.02 11.66 12.38 14.45 11.57 11.51 11.51 16.37

1 1/4 7.36 7.66 7.91 9.68 6.63 7.54 7.54 11.02

1 1/2 5.25 5.41 5.59 6.94 4.85 4.61 4.61 7.91

2    3.04 3.11 3.19 4.05 2.93 2.98 2.98 4.62
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Å Store no more than 0.5 gallons (1.9 liters) of water in any piping/manifold 

between the source and fixture

Å For on-demand recirc systems the 0.5 gal storage limit is measured from 

the point where the branch feeding the fixture branches off the recirculation 

loop, to the fixture

Å MF with central hot water recirculation loop, the storage limit is measured 

from the point where the branch feeding the apartment meets the loop 

(more than 1 branch to the central loop may serve an apartment)
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Test that the temperature has changed at least 10 °F 

before 0.6 gallons is collected
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What Else do we Know About 

Water?
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ÅSpeed and temperature will impact how it 

moves in a building
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Air Doesnõt Move the Same Way 

at all Speeds, Why Should Water?
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START

FINISH

Eliminated Riser

START

FINISH
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START

FINISH

Volume Calculations
ҁέ /ƻǇǇŜǊ a ǇƛǇƛƴƎΥ оΦпо oz/foot
58 foot run: 3.43*58= 198.94 oz
ѹέ /ƻǇǇŜǊ a ǇƛǇƛƴƎΥ мΦсф ƻǳƴŎŜǎκŦƻƻǘ
5 foot run: 1.69*5= 8.45 oz
Total volume: 198.94+8.45= 207.39 ozor 
1.62 gallons

Wait Time/Waste Calculations
Total flow: 1.2 GPM
Hot/Cold mix: 50%
Hot water flow: 0.6 GPM
Total expelled volume: 1.62*2=3.24
Total wait time: 3.24 gal/0.6 gpm=5.4 min
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Performance & Safety Can be 

Impacted

Onsite pathogens harmful to human beings typically 

thrive
Å In conditions that are similar to the human body

ï Ex legionella

Å Where age of water has increased and chlorine residual may be 

gone

Å Scale or sediment exists to provide optimal environments for 

colonization

< 20°C Dormant

20-45°C Can multiply

> 60°C Can not survive
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Performance & Safety Can be 

Impacted

Weõre looking for
Å Old water sitting around for long periods of time between 20 and 

45ÁC (68-113ÁF) with an opportunity to colonize

Å Residential buildings typically do not fall into this category because 

use is high and water is hot, nor does it diminish the benefits

Å Does require a responsible approach

START

FINISH
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How Are Plumbing Systems Sized?

Hunter curves have been the basis for system sizing for decades.
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Fixture Fixture Units

Water closet (tank) 3

Lavatory faucet 1

Showerhead 2

Bath 2

Kitchen sink 2

Laundry tray 3

Total 13

How Are Plumbing Systems Sized?

Hunter simplified a complicated probability calculation by converting everything 
ǘƻ ŀ ǎǘŀƴŘŀǊŘ άŦƛȄǘǳǊŜ ǳƴƛǘέ ǿŜƛƎƘǘŜŘ ŦƻǊ ǳǎŜ ǇǊƻōŀōƛƭƛǘȅ ōŜŦƻǊŜ ŎƻƴǾŜǊǘƛƴƎ ōŀŎƪ 
to GPM.

13 fixture units would require about 10 GPM!
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The Water Demand Calculator

The calculator yields a 
flow rate of 5.7 GPM 
for the same 
combination of 
fixtures.
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The Heights at Darien

Darien , CT
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HVAC Options
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The Heights at Darien

Darien , CT


