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Steven Winter Associates

We make
buildings
perform

better

By providing a whole-building
approach to design and

construction

Since 1972, SWA has been providing
research, consulting, and advisory services to
improve the built environment for private
and public sector clients.

Our services for new and existing
commercial and residential properties
include:

« Green Building Consulting Services

« Energy Efficiency Consulting Services

« Building Enclosure Design and Consulfing
« Accessibility Compliance and Consulting
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Credit(s) earned on completion of for continuing professional

this course will be reported to AIA education. As such, it does not

CES for AIA members. Certificates of include content that may be deemed
Completion for both AIA members or construed to be an approval or
and non-AIA members are available  endorsement by the AIA of any

upon request. material of construction or any

method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.

This course is registered with AIA CES
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Course
Description

This presentation will inform listeners about the
what the common methods are for domestic hot
water heating in multifamily buildings. It will cover
design strategies to reduce water heating energy
demand and costs. Lastly, the presentation will
introduce the idea of water heating strategies in a
fossil free society.
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Learning
Objectives

At the end of the this course, participants will learn:

1. The basics of domestic hot water generation and
delivery for multifamily (MF) buildings
2. Of the staggering energy footprint of hot water

use in MF buildings
3. Design tips to reduce energy impact of domestic

hot water systems
4. About the feasibility of fossil fuel free hot water

generation
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Presentation Overview

Domestic hot water
— Generation, distribution, & storage

System types and those most common
IN multifamily (MF)<¢

Efficient design strategies
Energy demand and cost implications
Water heating in a carbon-free futuree



“Domestic Hot Water”

* Hot water used for drinking, food prep,
sanitation, and personal hygiene

« Nof for heating, swimming poals,
commercial cooking, efc. | — 1




Multitfamily Domestic Hot Water: How Can We Do Bettere

SYSTEM TYPES



System Types

 Heat Generatfion
— Gas boiler
— Electric resistanc T
— Heat pump |
 Distribution
— Recirculation
— Partial recirculation
— No recirculation

« Storage vs. Instantaneous




What's Typical in Unit
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Not So Typical in Unit
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Most Common Mid & Highrise

Central Gas w/ Recirculation



Gas Boller(s) with Recirculation

« Common in multifamily ¢ 24/7 operation
TAP TAP TAP




Multitfamily Domestic Hot Water: How Can We Do Bettere

EFFICIENT DESIGN



Cenftral Recirculation

BOILER ROOM
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Gas Boller(s) with Recirculation

TAP TAP TAP

40°F




Gas Boller(s) with Recirculation

TAP TAP TAP
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Cenftral Recirculation

« Reduce # of risers (N ey WJ s
— Cluster plumbing i ... '| = |7
locations when o= ——
feasible N j} WANEA /L
| IS
 |Insulation e
. . AANNE & 211 ] Ut
— 1" of mineral fiber |
minimum on all hot NG
water pipes __ % l AN 4
. N H b ﬂ o \wrl_
1.5-2" of mineral | .J( J?E .
fiber on pipes over +
2" In diameter Linn




Cenftral Recirculation
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Efficient Central Recirculation
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Central Recirculation

Recirculation Length Per Floor
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g
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Recirculation Conftrols

« Conftrol Options
— 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

ThermoSetter® valve options
Basic configuration

——

Thermostatic
_actualur




Recirculation Conirols

DOE Report
Conway Street Apartments: A Multifamily Deep

Energy Retrofit
November 2014



Recirculation Controls




Recirculation Conftrols
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Multitfamily Domestic Hot Water: How Can We Do Bettere

IMPACTS ON BUILDING
ENERGY DEMAND & COST



Modeled Building Site Energy

Demand
Passive House High Rise - NYC

25 STO” eS Pump & Aux Elec: Heating Energy: Cooling Energy:

274 units - = >
Affordable "
housing

Gas fired w/
recirculation




e 7/ stories
e 37 Units
 Market rate
« Gas fired w/

Modeled Building Site Energy

Demand
Passive House Mid Rise - NYC

recirculation




Modeled Building Site Energy

Demand
Passive House Mid Rise - NYC

e 4 stories Pump & Aux Elec:

e 6 UnNits
« Market rate
e Electric boilers

e Solar thermal

w/ In-unit
recirculation




Building Energy Demand & Cost

« Site energy demand
— 20-40% of total building demand

— How efficient are we building?

« Code, Energy Star, Zero Energy Ready, Passive
House, etc.

« How much $%$2

— Gas or electrice Location®e
« Gas-~$50-$120 per unit/year
— Costly to do in-unit required gas water heaters
« Electric resistance - ~$250-$500 per unit/year



Multitfamily Domestic Hot Water: How Can We Do Bettere

HOW DO WE GET TO NET ZERO?
— THE FUTURE IS NOW



Carbon-Free Future@¢

2016 CITYWIDE EMISSIONS BY SECTOR AND SOURCE
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Carbon-Free Future@¢

2016 CITYWIDE STATIONARY ENERGY GHG EMISSIONS BY

SOURCE
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Electrification

15 ALIGHING HEW YORE CITY WITH THE PARIS CLIMATE AGREEMENT

WHAT ELSE NEEDS TO HAPPEN

L] L]
In order to align with the Paris Agreement, NYC E | e ‘ -l-rl ‘ O -I- I O ' l S
must cantinue to toke bold actions beyond 2020
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REDUCED AND MORE EFFICIENT - DireC-I- EIeCTriC x
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toward cammuter rail, subway, buses,
farries, bikes, and walking, achieving an B0%
sustoinable mode share, with New Yorkers

[ ]
taking 4 out of every 5 trips by foot. bicycle, ‘ O re frl g e rO n 'I'
or public transit 2

@ Achieve zerc waste to landfill

.
TRANSITION TQ CLEAN ENERGY GIObO I WOrl I ll ng
'IB Transition oway frem fossil fuel use for .
h:ﬂting and kot water Frn-dul:tinn in the O 1- e n 1- | O I : ‘|
majerity of bulldings
Transition to d renewables-based electricity

supply with o minimum of 70% of NYC < O rb O n C O '|'U re 2
wlectrici l'}r derived fram renewable sources °

Moximize on-site renewable energy
installations acress public and private
properties

@ Tranzition to zero-emizsion vehicles and low-
carben fuels

CLIMATE CHAWGE LEADERSHIP
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Heat Pumps — Cenftralized

e Rated COPs ~3-6

— Elec. resistance -> 1
« High Capacity Units
— 10-250 tons heating

— 2 options currently
available on US
market

 Indoor and outdoor

options




Heat Pumps — Designing Properly

Cold Weather Performance
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Heat Pumps — Centralized

Storage Sizing Scenarios

Exterior Air Wet- Rated Heating Storage Volume

# of units # of bedrooms  Bulb Temp (°F) Capacity of HPWH # of HPWH (gallons)?
274 416 45 25 tons 2 10,000>_+194%
274 416 80-100 25 tons 2 3,400
150 228 45 25 tons 1 2,800 >_+55%
150 228 80-100 25 tons 1 1,800
50 90 45 25 tons 1 1,000 >_+233%
50 90 80-100 25 tons 1 300

1. Does not include water volume in recirculation lines
* Based on ASHRAE DHW sizing method
** Assumes recirculation in all 3 scenarios

« Accounting for cold weather
performance matters



Heat Pumps — Smaller / De-Centralized

Many indoor
opftions readily
available in US
market

1,000 ft3 of air per
heat pump

Can be loud

Don’'t heat space
with electric
resistancel




INn SuMmmary

Solutions Are Everywhere

Most common in MF

— Gas fired central recirculation systems

Designing efficiently

— Cluster DHW taps

— Plan layouts to reduce piping lengths

— Insulate pipes

— Incorporate recirculation controls w/ proper installation
— Avoid electric resistance heating

Gas currently cheaper than electric resistance in
energy costs

A carbon-free future?¢

— Heat pump water heaters
« Study up on proper design requirements and proper sizihg methods
« CO,refrigerant HPWHSs



Thank You

Questions?

Dylan Martello
Senior Building Systems Consultant, CPHD

203-857-0200 x231
dmartello@swinter.com
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