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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

A 1dentify opportunities in layout, design and specifications
A Analyze tools to predict water and energy savings
A Explore alternative equipment and controls

A Evaluate success stories; verify, measure and qualify savings
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Not So Typical in Unit

Steven Winter Associates, Inc.
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Water Use vs. Population in the US

400
150

= 300

=

&

[=8

E

E om0

=

(=]

=

=

= ap

-

E

o

Z 1w

=

=

£

=

=
50

Trends in population and freshwater withdrawals by source, 1950-2015 -
EXPLANATION
| [[1 Groundwater
O Surface water 1
B Total
-~ |====Population
1 25
-
200 E
B
150 =2
[ =8
L =
(=18
100
50 5
g
[ |
1550 1955 1460 1965 1= 1575 15310 1885 [ E 1565 2000 2005 2004 i) | 3
= LISGS 7

Steven Winter Associates, Inc.

NEW YORK, NY| WASHINGTON, DC| NORWALK, CT

CALL US 866.676.1972 | SWINTER.COM



How Are You Being Charged?

Uniform Rate Inc:easmg Block Rate Declining Block Rate
14
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Be Caref ul

It Could Change!

Water Rate Structure Over Time

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

1998 2000 2002 2004 2006 2008 2010 2012

m Decreasing block m Uniform  m Increasing block

Steven Winter Associates, Inc.
NEW YORK, NY| WASHINGTON, DC| NORWALK, CT

2014

2016

Increasing Block Rate

50
;s-:m

E(!M
2m - -
QSlm l I I I
-
wm
: L]

Bakoes Used [Thowsmss)

Uniform Rate

4s.an
E 400
: $340 ~

T S2an
SERTTTIT
90».9

D1 3.8 4%
Callara u-dl"n.unhl

Decllnlng Block Rate

Mnm mdlmnu-nhl

SO0

: saeo
‘ o0
:ZW
:u:o
suno

]\
e

9T0Z "0U| ‘SBIRI0SSY JSIUIA UBASIS o

CALL US 866.676.1972 | SWINTER.COM



Mechanical Systems: N
Cooling Towers

Saves
A0.3-0.6 kWh/tonhr
Consumes / A$0.04%$0.08
A 1555 Braported Water
gallons/tonthr A  Circulating ooling Water
A $0.02$0.06 — +
/—\\
e &

Chiller

Cooling Toweer ¢
Blowwdawn
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Central DHW
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Certifications

A LEED v4 BD+C Homes & Multifamily Midrise EED VA

0

A PHIUS+ PH US

Passive House Institute US

A DOE Zero Energy Ready Homes n
ZERO

ENERGY READY HOME
\L5. DEFARTMENT OF ENERGY

A Water Sense Labeled

Steven Winter Associates, Inc.
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Program Requirements W\

A Store no more than 0.5 gallons (1.9 liters) of water in any piping/manifold
between the source and fixture

A Foron-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

A 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)

pe and distanceft) required to meet 0.5 US Gallon EPA Water Sense Guideline

PEXAL
Nominal CPVC PEX
Diameter Copper Copper CTS CPVC ASTMF PEAL PEXCTS
M Copper L K SDR11 SCH40 1281 PE SDR 9

60.38 65.98 76.19 n/a 54.70 101.59 101.59 100.00
37.87 41.29 44.14 51.20 33.86 48.85 48.85 54.24
18.66 19.88 22.07 23.97 18.93 18.88 18.88 27.23
11.02 11.66 12.38 14.45 11.57 11.51 11.51 16.37
7.36 7.66 7.91 9.68 6.63 7.54 7.54 11.02
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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Program Requirements

A Store no more than 0.5 gallons (1.9 liters) of water in any piping/manifold

17. Central hot water delivery systems in multifamily buildings must include on-
demand recirculation which operates based on:

* ademand indicator, and
« the loop water temperature
Verifiers must confirm: ENERGY READY HOME

* pump is installed with flow in the correct direction
« temperature sensors are installed

Advisories:

« Stored volume between the recirculation loop and the furthest fixture < 1.0 gallon
encouraged.

* R-4 pipe insulation encouraged

+ Recirculation pump set to operate at a temperature which is at least 5° F less than
the water heater set point temperature encouraged

Steven Winter Associates, Inc.
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Program Requirements W

Test that the temperature has changed at least 10 °F
before 0.6 gallons is collected
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Program Requirements

RABUTION PIPING
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What Else do we Know About

A Speed and temperature will impact how it
moves in a building

Steven Winter Associates, Inc.
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Al 1 Doesnot Mo v e\ 1

at all Speeds, Why Should Water?

Plug Flow Volume Qut of Pipe Before Hot: 1.01-1.1 to 1
Hot Cold
Flow Rate: More than 5 GPM Distance: Less than 1 Foot

Long Bullet Volume Qut of Pipe Before Hot: 1.1-1.5to0 1
o > Cold
Flow Rate: 1-3 GPM Distance: 5-10 Feet

Hot Slides Up Over Cold Volume Out of Pipe Before Hot: 1.5-2to 1
Hot

Cold

Flow Rate: Less Than 1 GPM Distance: 20 Feet or more
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water on start adjusting temperature . .
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Eliminated Riser
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Volume Calculations

C €
58 foot run: 3.43*58= 198.94dz
oyé / 2 LILISNJ a
5 foot run: 1.69*5= 8.46z
Total volume: 198.94+8.45= 207.880r
1.62 gallons

Steven Winter Associates, Inc.
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Wait Time/Waste Calculations

/ 2 LILIS NJ aozfodk LIA y 3 Yotaldleivi 102 GPM

Hot/Cold mix: 50%

LJA LJA y 3 Mot watbrcflgw: @608PKAS & k F2 2 G -

Sy JalL

Total expelled volume: 1.62*2=3.24
Total wait time: 3.24 gal/0.§pn=5.4 min
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Performance & Safety Can be
Impacted

Onsite pathogens harmful to human beings typically
thrive

A In conditions that are similar to the human body
T Ex legionella

<20°C Dormant
20-45°C Can multiply

> 60°C Can not survive

A Where age of water has increased and chlorine residual may be
gone

A Scale or sediment exists to provide optimal environments for
colonization

9102 U] ‘SaleI0
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Performance & Safety Can be “
Impacted

Weodore | ooking for

A Old water sitting around for long periods of time between 20 and
A5/C (68-113AF) with an opportunity to colonize

A Residential buildings typically do not fall into this category because
use is high and water is hot, nor does it diminish the benefits

A Does require a responsible approach
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How Are Plumbing Systems Sized?

Hunter simplified a complicated probability calculation by converting everythi
G2 I adFyRFNR AGQFAEOGAINE dzyAdé¢ ¢6SAIK

to GPM.

Water closet (tank)
Lavatory faucet
Showerhead

3
1
2
Bath 2
Kitchen sink 2

3

Laundry tray
Total 13

13 fixture units would require about 10 GPM!
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Select Units

Wednesday, October 10, 2018 3:14 PM
PROJECT NAME : XXX-XXX GPM LPM LPS

(6] < [o] (€]

FIXTURE GROUPS [A] NE.I':'I\;I'I-::R PROBABILITY FIE;JT.I::E RE;ﬁml:ﬂh;ED

FIXTURE OF USE
OF (%) FLOW RATE| FIXTURE FLOW
FIXTURES (GPM) RATE (GPM)
1 |Bathtub (no Shower) 0 1.0 5.5 5.5
2 |Bidet 0 1.0 2.0 2.0
Bathroom 3 |Combination Bath/Shower 1] 5.5 5.5 5.5
Fixtures 4 |Faucet, Lavatory 0 2.0 1.5 1.5
5 |Shower, per head (no Bathtub) 0 4.5 2.0 2.0
6 |Water Closet, 1.28 GPF Gravity Tank 1] 1.0 3.0 3.0
— = 7 |Dishwasher 0 0.5 1.3 1.3
8 |Faucet, Kitchen Sink 1] 2.0 2.2 2.2
Laundry Room 9 |Clothes Washer 1] 5.5 3.5 3.5
Fixtures 10 |Faucet, Laundry 1] 2.0 2.0 2.0
Bar/Prep Fixtures | 11 |Faucet, Bar Sink 0 2.0 1.5 1.5
12 |Fixture 1 0 0.0 0.0 6.0
Other Fixtures | 13 |Fixture 2 1] 0.0 0.0 6.0
14 |Fixture 3 0 0.0 0.0 6.0
Total Number of Fixtures o RUN WATER
RESET DEMAND
99“1 PERCENTILE DEMAND FLOW = GPM CALCULATOR

4 CLICK BUTTON 1
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The Water Demand Calculator

Enter '(
Enter '(

J  Select Units
Wednesday, October 10, 2018 3:23 PM
PROJECT NAME : XXX-XXX GPM [| LPM LPS
[6] = [o] [€]
FIXTURE GROUPS (Al NTJ'\II\;‘II-::R PROBABILITY FIE:'II:I':.IE:E RE;AJII'\:"IE':\:\;ED
FIXTURE OF USE
OF (%) FLOW RATE| FIXTURE FLOW
FIXTURES (GPM) RATE (GPM)
1 |Bathtub (no Shower) 0 1.0 5.5 5.5
2 |Bidet 0 1.0 2.0 2.0
Bathroem 3 |Combination Bath/Shower 0 5.5 5.5 5.5
Fixtures 4 |Faucet, Lavatory 1 2.0 1.5 1.5
5 |Shower, per head (no Bathtub) 1] 4.5 2.0 2.0
6 |Water Closet, 1.28 GPF Gravity Tank 1 1.0 3.0 3.0
. ) 7 |Dishwasher ] 0.5 1.3 1.3
Kitchen Fixtures . -
8 |Faucet, Kitchen Sink 1 2.0 2.2 2.2
Laundry Room 9 |Clothes Washer 1 5.5 3.5 35
Fixtures 10 |Faucet, Laundry 0 2.0 2.0 2.0
Bar/Prep Fixtures | 11 |Faucet, Bar Sink 0 2.0 1.5 1.5
12 |Fixture 1 1 4.5 1.5 6.0
Other Fixtures | 13 |Fixture 2 1] 0.0 0.0 6.0
14 |Fixture 3 0 0.0 0.0 6.0
Total Number of Fixtures 5 —
DEMAND
|09t PERCENTILE DEMAND FLOW= 5.7 GPM RESET

CALCULATOR

Steven Winter Associates, Inc.
NEW YORK, NY| WASHINGTON, DC | NORWALK, CT

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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H'/AC Options

-|E||L||

en O'Meill s14.4.big

File  Building ‘“iew Extras Llibraries FReports Tools  Help

D&% ®EH @ @W e/ 00 ?

—Mechanical Equipment Properties Surmary

i | Type | HtgEf | ClaEse | DhwERF |
1 18K.8.2 HSFPF.14.25EE B2HSPF 142 SEER
2 Elec, ST, 40gal, 92% 0.92 EF

MNew | Deletel Copy |

—Mechanical Equipment Properties

Libram Twpe: | &ir-5 ource Heat Pump
Equiprment: | 18K.8.2 HSPF,14.25EE*

Location: ICnnditioned area

Heating Cooling DHW

i

Performance Adj. (%} [100.0 Load Served (%} [1000  [1000 |00

— Suztemn-wide Properties
Heating Cooling DHWw

IEB.D I?E.EI

Setpoint Temperature [F;

Programmable Thermostat: ¥ ird
Capacity Weight % of Load Served: ird i~d i~d
Total Load Served [must tatal 100%); Jioo Jion Jion

= L

Ertors/Warnings

Updated: 0F:07:30 Ak

E Programs

W2 OEMERG.. Paszesz
W2 EEMERG. . Fails
WIOEMERG.. Paszzesz
W3.0"EMER... |Fais
3.1 EMERG... | Fails
Taw Credit Fails
DOE ZemEn.. Fails
HERS Index 75

FY HERS Sc MAA

E Code

IECC 2012E... |Fails
|[ECC 2009E... | Passes
[ECC200EE..  Fails
I[ECC 2004 E... | Paszes
I[ECC 2003 E...  Paszes
[ECC 2001 E...  Paszes
|[ECC 2000 E...  Paszes
[ECC 1932 E... Passes
ECCCMYS-2. Fails
ECC of South... | Pazzes
MEC 1335 E..  Paszes
MEC 1993 E...  Paszes
MEC 1992 E...  Paszes
ASHRAE 90.... | Passes

Steven Winter Associates, Inc.
NEW YORK, NY| WASHINGTON, DC | NORWALK, CT
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The Heights at Darien
Darien, CT
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