
4/11/2013

1

Residential Building Stock AssessmentResidential Building Stock AssessmentResidential	Building	Stock	Assessment		Residential	Building	Stock	Assessment		
(RBSA)(RBSA)

Manufactured	Housing	Manufactured	Housing	

Tom EckmanTom EckmanTom EckmanTom Eckman
& & 

Massoud JourabchiMassoud Jourabchi
April 9, 2013April 9, 2013

1

12,000 12,000 

Estimated	Regional	Residential	Sector	Electric	Estimated	Regional	Residential	Sector	Electric	
Load	by	End	Use	Load	by	End	Use	

PrePre‐‐66thth Plan	Efficiency	ImpactsPlan	Efficiency	Impacts

4 0004 000

6,000 6,000 

8,000 8,000 

10,000 10,000 

eg
io
n
al
  L
o
ad

 (
M
W
a)

Clothes WasherClothes Washer

Other NonOther Non‐‐SubsSubs

FreezerFreezer

DishwasherDishwasher

Air ConditionAir Condition

RefrigerationRefrigeration

Clothes DryerClothes Dryer

CookingCooking

‐‐

2,000 2,000 

4,000 4,000 

19861986 20102010 20302030

R
e

LightingLighting

Entertainment CenterEntertainment Center

Water HeatingWater Heating

Space HeatingSpace Heating

2



4/11/2013

2

The	Chances	of	Making	A	Better	Decision	The	Chances	of	Making	A	Better	Decision	
Increase	With	Accurate	DataIncrease	With	Accurate	Data

•• Council’s load forecast and assessment of Council’s load forecast and assessment of 
conservation potential rely onconservation potential rely on currentcurrent andandconservation potential rely on conservation potential rely on currentcurrent and and 
detaileddetailed data about housing and appliance data about housing and appliance 
characteristicscharacteristics

•• Conservation program planners rely on market Conservation program planners rely on market 
data to inform program design and data to inform program design and 
evaluationsevaluationsevaluationsevaluations

•• Acquisition of statistically meaningful data is Acquisition of statistically meaningful data is 
both essential and expensiveboth essential and expensive
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RBSA	Study	ObjectivesRBSA	Study	Objectives
•• Characterize Residential Sector Building StockCharacterize Residential Sector Building Stock

–– Single Family (FourSingle Family (Four‐‐PlexPlex and below)and below)
–– Multifamily (FiveMultifamily (Five‐‐plexplex and above, less than four stories)and above, less than four stories)
–– Manufactured Homes (Federal regulated by US Department of Manufactured Homes (Federal regulated by US Department of 

Housing and Urban Development Housing and Urban Development –– HUD)HUD)

•• Provide Representative SamplesProvide Representative Samples
–– By state and regionBy state and region
–– By BPA customer service areaBy BPA customer service area
–– Designed to permit individual utilities to “oversample” to provide Designed to permit individual utilities to “oversample” to provide 

utility level representationutility level representation

•• Characterize BuildingsCharacterize Buildings
–– Detailed On Site Energy Audit, including lighting surveyDetailed On Site Energy Audit, including lighting survey
–– Basic DemographicsBasic Demographics
–– Billing Histories for both electric and gas consumptionBilling Histories for both electric and gas consumption



4/11/2013

3

How	This	Data	Will	Be	UsedHow	This	Data	Will	Be	Used

•• Supports both Load Forecasting and Supports both Load Forecasting and 
A t f C ti P t ti lA t f C ti P t ti lAssessment of Conservation Potential Assessment of Conservation Potential 
–– Provides Baseline Building CharacteristicsProvides Baseline Building Characteristics

–– Updates Heating and Cooling Equipment Market SharesUpdates Heating and Cooling Equipment Market Shares

–– Revises Appliance Saturations and CharacteristicsRevises Appliance Saturations and Characteristics

•• Key input into determination of “nonKey input into determination of “non‐‐
programmatic” efficiency improvements (i.e., programmatic” efficiency improvements (i.e., 
what consumers did on the own)what consumers did on the own)

•• Assist in program design & implementationAssist in program design & implementation
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Data	Sources	on	Manufactured	Data	Sources	on	Manufactured	
Housing	used	in	the	6Housing	used	in	the	6thth Power	PlanPower	Plan

•• 1992 Pacific Northwest Residential Energy Survey 1992 Pacific Northwest Residential Energy Survey 
(PNWRES92)(PNWRES92)(PNWRES92)(PNWRES92)

•• Residential Construction Demonstration (RCDP) Residential Construction Demonstration (RCDP) 
19861986‐‐19891989

•• Manufacturing Home Acquisition Project (MAP) 1995Manufacturing Home Acquisition Project (MAP) 1995

•• Super Good Cents (SGC) 1997Super Good Cents (SGC) 1997‐‐19981998

•• SGC Manufactured Homes 2000SGC Manufactured Homes 2000‐‐20012001

•• Northwest Energy Efficiency Housing Program Northwest Energy Efficiency Housing Program 
(NEEM) 2006(NEEM) 2006

6
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RBSA	Study	MH	CoverageRBSA	Study	MH	Coverage

RBSA Manufactured Home RBSA Manufactured Home 
Field Audit Sample by StateField Audit Sample by State
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Regional	Manufactured	Home	Regional	Manufactured	Home	
Installations	Peaked	in	the	midInstallations	Peaked	in	the	mid‐‐ 1990’s1990’s
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Category:	Manufacture	Home	VintageCategory:	Manufacture	Home	Vintage

This State has the largest share of This State has the largest share of 
older manufactured homesolder manufactured homes Answer: What is Montana?Answer: What is Montana?
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Category:	Manufactured	Home	SizeCategory:	Manufactured	Home	Size

This state has the This state has the smallessmallest t averageaverage
size manufactured homessize manufactured homes What is Montana?What is Montana?
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Category:	Primary	Heating	FuelCategory:	Primary	Heating	Fuel
This space heating energy type is This space heating energy type is 
used by more manufactured homes used by more manufactured homes 
than any other than any other  What is electricity?What is electricity?
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Category:	Space	CoolingCategory:	Space	Cooling
This state has the largest share of This state has the largest share of 
manufactured homes with air manufactured homes with air 
conditioningconditioning What is Oregon?What is Oregon?
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Category:	Water	HeatingCategory:	Water	Heating
This fuel heats the most hot This fuel heats the most hot 
water in Manufactured homeswater in Manufactured homes What is electricity?What is electricity?
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Category:	Lighting	EfficiencyCategory:	Lighting	Efficiency
This state’s manufactured This state’s manufactured 
homes have the most CFLshomes have the most CFLs What is Washington?What is Washington?
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Category:	Lighting	StorageCategory:	Lighting	Storage
Residents of manufactured homes Residents of manufactured homes 
in these two states store the most in these two states store the most 
CFLsCFLs What are Montana and Oregon?What are Montana and Oregon?
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Category:	Lighting	EfficiencyCategory:	Lighting	Efficiency
This home type has the highest This home type has the highest 
share of energy efficiency lightingshare of energy efficiency lighting What are Manufactured Homes?What are Manufactured Homes?
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Category:	AppliancesCategory:	Appliances
Residents of manufactured homes Residents of manufactured homes 
do this nearly five times per weekdo this nearly five times per week What are wash clothes?What are wash clothes?
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Category:	AppliancesCategory:	Appliances
Residents of manufactured homes Residents of manufactured homes 
say they do this just over twice per say they do this just over twice per 
weekweek

What is wash dishes in What is wash dishes in 
dishwasher?dishwasher?
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Category:	AppliancesCategory:	Appliances
Residents of manufactured homes Residents of manufactured homes 
in this state have the most efficient in this state have the most efficient 
clothes washersclothes washers What is Washington?What is Washington?
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Category:	Air	TightnessCategory:	Air	Tightness
The manufactured homes in this The manufactured homes in this 
state lose more heat through air state lose more heat through air 
leakage than any other stateleakage than any other state What is Montana?What is Montana?

0.400.40

0.500.50

0.600.60

0.700.70

0.800.80

0.900.90

1.001.00

C
h
an
ge
s/
H
o
u
r

C
h
an
ge
s/
H
o
u
r

Air Leakage Rate by VintageAir Leakage Rate by Vintage

0.400.40

0.500.50

0.600.60

0.700.70

n
ge
s/
H
o
u
r

n
ge
s/
H
o
u
r

Air Leakage Rate by StateAir Leakage Rate by State

0.000.00

0.100.10

0.200.20

0.300.30A
ir
 C

A
ir
 C

23

0.000.00

0.100.10

0.200.20

0.300.30

IDID MTMT OROR WAWA

A
ir
 C
h
an

A
ir
 C
h
an

Category:	Duct	System	TightnessCategory:	Duct	System	Tightness
The manufactured homes in this The manufactured homes in this 
state lose more heat through duct state lose more heat through duct 
leakage than any other stateleakage than any other state What is Montana?What is Montana?
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Category:	Thermal	IntegrityCategory:	Thermal	Integrity
The energy efficiency of The energy efficiency of 
manufactured homes in the region manufactured homes in the region 
is primarily a result of this factoris primarily a result of this factor What are utility programs?What are utility programs?
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Distribution	of	Homes	by	Vintage	and	Distribution	of	Homes	by	Vintage	and	
Standards/Specifications	and	StateStandards/Specifications	and	State
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Utility	Programs	Significantly	Altered	the	Utility	Programs	Significantly	Altered	the	
Efficiency	of	New	Manufactured	HomesEfficiency	of	New	Manufactured	Homes
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Since	1990		TwoSince	1990		Two‐‐Thirds	of	New	Manufactured	Thirds	of	New	Manufactured	
Homes	Produced	in	the	Region	Have	Been	Built	to	Homes	Produced	in	the	Region	Have	Been	Built	to	
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Category:	Consumer	ElectronicsCategory:	Consumer	Electronics

Three out of four manufactured Three out of four manufactured 
homes own one of thesehomes own one of these What is a computer?What is a computer?
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Category:	Consumer	ElectronicsCategory:	Consumer	Electronics
Residents in manufactured homes in Residents in manufactured homes in 
this state spend one third of their this state spend one third of their 
day watching TVday watching TV What is a Idaho?What is a Idaho?
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Category:	Energy	EfficiencyCategory:	Energy	Efficiency
Residents of manufactured in this Residents of manufactured in this 
state say they funded the most state say they funded the most 
conservation on their own conservation on their own  What is a Montana?What is a Montana?
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Category:	Energy	UseCategory:	Energy	Use
This states manufactured homes This states manufactured homes 
that use electricity for space heating that use electricity for space heating 
use more than any other state use more than any other state  What is a Washington?What is a Washington?
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Answer:Answer: Many areasMany areas
Question: what is impact of Question: what is impact of 
RBSA on Council’s PlanningRBSA on Council’s Planning

Special thanks to:Special thanks to:

NEEA teamNEEA team

Utility teamsUtility teams

NEET (working group 1)NEET (working group 1)

Measuring what mattersMeasuring what matters

Better Baseline for 7Better Baseline for 7thth planplan

Load Forecasting Load Forecasting 

Conservation assessmentConservation assessment

Program design &                 Program design &                 
i l ii l iMeasuring what mattersMeasuring what matters implementationimplementation
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Almost	40%	of	the	Region’s	Almost	40%	of	the	Region’s	
Manufactured	Homes	Were	Built	Manufactured	Homes	Were	Built	

Prior	to	1980Prior	to	1980
h ( lh ( l•• Due to their unique construction (i.e. metal Due to their unique construction (i.e. metal 

siding and roofing materials, Isiding and roofing materials, I‐‐beam floor beam floor 
framing), upgrading insulation levels requires framing), upgrading insulation levels requires 
specialized tools and skillsspecialized tools and skills

•• The following slides depict the installation ofThe following slides depict the installation ofThe following slides depict the installation of The following slides depict the installation of 
floor, ceiling and wall insulation in typical prefloor, ceiling and wall insulation in typical pre‐‐
1980 manufactured homes1980 manufactured homes
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Accessing the ceiling truss cavity through the roof ridge allows 
the installer to insulate the entire cavity
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A	Specialized	Stuffing	A	Specialized	Stuffing	
Tool	#1Tool	#1

5/16” x 1’ X 8’ Lexan 
stuffing tool

5/16” x 1’ X 8’ Lexan 
stuffing tool

MOBILE HOME SIDEWALL RETROFIT

HD R‐13 
fiberglass batt

HD R‐13 
fiberglass batt

Photo courtesy of 
WV GOEO

6‐mil plastic 
sheeting

6‐mil plastic 
sheeting


