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Context

HPWES is the
largest existing
market rate

A Building
America goal for
HPWES range existing homes

Home EE from 10% to is to reduce
program in the 30%+ source energy

us use by 30%

Savings from
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Research Questions

e Can Building America
formulate a prescriptive
package based on HPwWES
to reliably achieve 30%

source energy savings in

existing homes?

* What existing conditions
would make a home a
good candidate for the
prescriptive package?

e Among the researched
HPWES homes, how close
are actual utility savings
to the projected savings?
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New Jersey HPWES
» BARA worked with the

Home Performance with ENERGY STAR is your "whole-house” solution for a more energy

efficient, comfortable home. Find out where the money is escaping from your house and learn NJ C I e a n E n e rgy

how to put 5%-30% of your energy bill back in your pocket!

program Highights Program and culled
O Rebates up to $5,000 and 0% interest loan!

O Save up to 30% on energy costs. the top 50 prOjeCtS in

O Work with specially trained and certified

technicians, who will assess your home from .
top to bottom by conducting a home energy 2 O 1 1 f p J t d
audit. This video can show you what to O r ro e C e
expect.

Find a Home Performance contractor today! | e n e rgy S aVi n gs

e 42 had modelled
savings of at least 25%

e 17 provided utility data



New Jersey Climate

e Mixed Humid

— 8 Northern counties in IECC

climate zone 5

— 13 Central and Southern

counties in IECC climate zone 4 4
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New Jersey Housing Stock

e 3.5 million existing
housing units

e 38% in multi-unit
structures

* 62% single family

detached
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NJ Housing Stock, 3.5 Million Units

Year Structure Built

=

12%

9%

9%

6%

3%

2005 or 2000 to 1990to 1980to 1970to 1960 to 1950 to 1940 to 1939 or
later 2004 1999 1989 1979 1969 1959 1949 earlier
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Older Houses are Leakier

Figure 7.  House airtightness (ACHS50) as a functlon of age, measured by blower
door In 95 Florida homes. Average = 12.7 ACH50.
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Top 42 homes in 2011 NJ HPWES

Percentage Modelled Total Energy Savings

%

42
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Total Project Costs

$40,000
$35,000 -
$30,000
$25,000
$20,000
$15,000
$10,000 $3,645
$5,000 i :
“ Il

 $35,860

$14,082
Average




S
RetrofitAlliance

What measures were used in
the 42 homes?

Implemented Measures in Top 42 Homes

39
32 31 31 30
I I I I 14

air replace insulate central insulate water insulate insulate
sealing heating  attic AC floor/clg heater  wall duct
hatch

1




42 Homes: Existing

Existing ACH50

Average: 13.8 ACH50

<
o

Air Sealing,
Conditions



Air Sealing, 42 Homes: Results

25

Post Air Sealing ACH50
20.4

20 -

15 +

Average: 10.4 ACH50

10_ -------------------
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12 0.80
Yery leaky older homes
8 — Median air leakage for existing — 0.53
homes
© =] Typical new construction — .040

ASHRAE recommended natural air
change rate: 0.35

3 = Energy Efficient Builder's Association p— (.20

2 =] canadian R-2000 Program — 07

Recommended maximum air leakage
to insure effective and reliable
ventilation: 0.12 natural air change

1 —1 rate 007

Extremely and unusually tight.

Air Changes per Hour @ 50 pascals
Air Changes per Hour Natural (@ 15 LBL)

0 0.0

(Krigger & Dorsi, 2009)
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Heating Replacement, 39 Homes:
Existing Systems
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Heating Replacement, 39 Homes:
New Systems

Replacement Heating Systems
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Insulate Attic Hatch, 32 Homes:
Insulation Level

A The cover box pushes up and

Insulation dams prevent out of the way for access ° I nsu I d te H d tC h to R 1 9 :

laase-fill insulation from
falling through access

S

ﬂp I — 21 homes
.-' Woeatherstripping b( 500 5 ¢
y  |nstall R14 Stair cover:
eatherstriopin Seal gap hetwegn frame
N o el 20 1cugh pening with
— 11 homes

PNNL, 2010
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Install Central AC, 31 Homes:
Existing Systems

19

3
2
1

10 SEER 9.4 SEER 8.7 SEER 8 SEER No AC



Install Central AC, 31 Homes:
New Equipment

SEER 14.5
SEER 15
SEER 15.5
SEER 16
SEER 16.5
SEER 17.5
SEER 18
SEER 18.5
SEER 19

AC Efficiency
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Insulate Attic-Floor/Ceiling, 31 “*=
Homes:
Added Insulation

Added Attic Floor Insulation
10
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Replace Water Heater, 30 Homes:
Installed Water Heaters

Replaced Water Heater
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16 combinations of measures

Packages A B C D E F* | G H I J K L M| N O P
air seal X X X X X X X X X X X X X X X X
heating X X X X X X X X X X X X X X
ac X X X X X X X X X X
hatch X X X X X X X X X X
floor X X X X X X X X X
dhw X X X X X X X X X X X
wall X X X X X X X
duct
insulation X
Total Houses 11 5 2 3 2 2 4 1 2 2 2 1 1 1 2 1

* Heating and cooling provided by geothermal heat pump
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Most Common Package — 11
homes

Install New
or Replace Insulate Attic
Air Sealing Central AC Floor
Replacement Insulate Attic Replace
of Heating Hatch or Stair Water Heater

System

Average job cost - $15,460
Modelled savings — 27%
Source energy savings (2 homes) —33%



e
Three Homes without Heating or =
Cooling Replacement

Source Energy Savings: Total Project Costs

e 17% e $6,351
o 27% e $14,980
e 32% e 53,645

e Average: 25% e Average: $8,325
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17 homes with Utility Data

1 source energy % savings

actual % site energy savings

B modelled % site savings
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Air Sealing Considerations

Blower door guided
air sealing may limit
air sealing work to
avoid the need for
mechanical
ventilation

e Post air sealing ACH 50

still high in most of the 42
homes

e the average infiltration
reduction was 715CFM50
over their BAS

Potential load
reduction through air
sealing may not be
optimized

A
RetrofitAlliance

Even though
mechanical
equipment is
typically upgraded
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Wall Insulation Considerations

e |nstalled in 14 of 42

homes

e Most commonly on attic

knee walls to varying

levels of R-value

PNNL, 2012
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Prescriptive Package - Envelope N

Air sealing to BAS {

Attic

Basement

Attic hatch

— Attic knee walls

be achieved witch envelope measures

Goal of 30% source energy savings can

mm DBasement rim joist

- Basement walls
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Prescriptive Package — Envelope+HVAE

Air sealing to BAS {
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— Attic hatch
4 ¥
— Attic knee walls

mw Basement rim joist
— Basement walls
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Existing Conditions for Prescriptive =
Package to Work?

e Homes without prior air sealing
work

e Homes with suboptimal insulation
in attic and foundation/basement

For envelope-
focused package

For envelope
and mechanicals

K e All of the above, plus
package

e HVAC at the end of its useful life, - since
even older HVAC can still achieve savings
with the right envelope measures.




Renewable Energy

ENERGY | forEficencr&  BUILDING TECHNOLOGIES PROGRAM

Reducing Energy Use

in Existing Homes by
30%: Learning from
Home Performance
with Energy Star

Buildin m ]
AMERICA
U.S. Department of Energy






