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Fuel Type
Size All Types Electric Gas Propane
(Gallons) (n=488) (n=292) (n=189) (n=7)
% EB % EB % EB % EB
Tankless - - - - - - - -
Gallons 30 to 39 1.6% - 2.7% 1.8% 0.3% 0.5% - -

Gallons 40 to 49 19.3% 20.2% 4.5% 2.1% 37.0% 6.4% 12.8% 20.2%
Gallons 50 to 59 69.6% 20.2% 82.2% 4.1% 54.6% 6.6% 87.2% 20.2%

Gallons 60 to 69 3.5% - 5.7% 2.6% 1.0% 1.4% - -
Gallons 70 to 79 3.5% - 0.5% 0.9% 7.1% 3.4% - -
Gallons 80 to 89 2.4% - 4.4% 2.2% - - - -

Table 67: Percentage of Water Heaters by Size Range and Fuel Type

Table 68 shows the percentage of total water heaters by fuel type within the size
ranges. These percentages were calculated as a proportion relative to the entire set of
water heaters, regardless of fuel type. This summary table better displays the actual
percentage of the population of water heaters in each size range. Table 67, for
example, shows that the 50 to 59 gallon size range accounted for 54.6% of all gas
water heaters. Table 68, on the other hand, shows that the same size gas heaters
constitute only 24.9% of the entire population. However, the same table also shows the
market dominance of 50 to 59 gallon water heaters that account for 69.6% of all water
heaters.

. Fuel Type
Slz(en(:Gjélso)ns) All Types Electric Gas Propane

% EB % EB % EB % EB
Tankless - - - - - - - -
Gallons 30 to 39 1.6% - 1.3% 0.9% 0.1% 0.2% - -
Gallons 40 to 49 19.3% 20.2% 2.4% 1.1% 16.9% 3.3% 0.1% 0.1%
Gallons 50 to 59 69.6% 20.2% 43.9% 4.1% 24.9% 3.8% 0.5% 0.4%
Gallons 60 to 69 3.5% - 3.1% 1.4% 0.5% 0.7% - -
Gallons 70 to 79 3.5% - 0.3% 0.5% 3.2% 1.6% - -
Gallons 80 to 89 2.4% - 2.2% 1.2% - - - -

Table 68: Percentage of Water Heaters within each Size Range Among all
Water Heaters

Age

Table 69 shows the average age of water heaters by fuel type in each of the size
ranges. The ages of the water heaters were obtained during the site visit only. No age
information was available in the efficiency databases. The average age of all water
heaters for which an age obtained is 7.5 years old. The ages of the electric and gas
water heaters were significantly different; with electric averaging 7.7 years and gas
averaging 7.2 years.
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Fuel Type
Size All Types Electric Natural Gas Propane
(Gallons)| Average Sample | Average Sample | Average Sample | Average Sample
EB . EB . EB . EB .
Age Size Age Size Age Size Age Size
All Sizes 7.5 0.5 419 7.7 0.7 234 7.2 0.6 179 5.6 3.0 6
30 to 39 7.6 5.9 5 6.5 6.1 4 15.0 0.0 1 - - -
40 to 49 7.7 1.0 77 11.1 5.3 8 7.4 1.0 68 5.0 - 1
50 to 59 7.4 0.6 298 7.4 0.8 196 7.4 0.8 97 5.7 3.7 5
60 to 69 8.3 2.1 14 8.9 2.1 13 4.0 0.0 1 - - -
70 to 79 5.2 1.6 13 6.0 - 1 5.2 1.7 12 - - -
80 to 89 10.7 2.9 12 10.7 2.9 12 - - - - - -

Table 69: Average Age of Water Heaters by Fuel Type within Size Ranges

Table 70 shows the percentage of water heaters within each fuel type and size range
that fall into each of the manufacture date ranges. The first row of data, representing
all water heaters, shows the largest percentage of water heaters were manufactured
from 2000-2006, totaling over 51.5% of all the units.

All size/fuel categories with a substantial sample show a similar distribution of age
ranges. The largest percentage of water heaters is found in the most recent age ranges
and the percentage decreases with each successive older age range ending with a few
percent in the 1979 and older category.

Fuel Size Estimated Manufacture Date sample
Type Range | 2000- 1995- | 1990- 1985- | 1980- | 1979 & Size
(Gallons)| 2006 1999 1994 1989 1984 Older
All Sizes | 51.5% 27.5% 16.1% 2.7% 0.9% 1.3% 419
w 30t039 | 70.7% - 13.5% - 15.8% - 5
9 40t0 49 | 46.9% 30.9% 19.4% 0.8% 0.9% 1.1% 77
> 50 to 59 | 53.5% 25.4% 15.5% 3.4% 0.8% 1.4% 298
= 60 to 69 | 42.0% 37.1% 15.2% 5.7% - - 14
70t0 79 | 60.7% 34.2% 5.2% - - - 13
80to89 [ 20.0% | 48.3% 24.7% - - 7.1% 12
All Sizes | 53.6% 26.4% 11.8% 4.4% 1.1% 2.6% 234
30t0 39 | 81.7% - - - 18.3% - 4
2 40t049 | 28.3% | 32.4% 24.9% - - 14.4% 8
g 50to 59 | 56.8% 24.7% 10.6% 4.8% 0.9% 2.2% 196
0 60t0 69 | 33.4% | 42.6% 17.4% 6.6% - - 13
70 to 79 | 100.0% - - - - - 1
80to89 [ 20.0% | 48.3% 24.7% - - 7.1% 12
" All Sizes | 49.2% 28.6% 20.4% 1.0% 0.7% 0.0% 179
S 30 to 39 - - 100.0% - - - 1
= 40to 49 | 48.2% 30.9% 19.1% 0.9% 1.0% - 68
5 50 to 59 | 48.2% 26.5% 23.3% 1.3% 0.7% 0.0% 97
= 60 to 69 | 100.0% - - - - - 1
Z 7010 79 | 57.1% | 37.3% | 5.6% _ - - 12
g All Sizes | 63.0% 23.4% 13.5% - - - 6
S o | 40to49 | 100.0% - - - - - 1
a 50t059 | 55.6% | 28.2% | 16.2% . ) - 5

Table 70: Percentage of Water Heaters in Purchase Date Ranges by Fuel Type
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Enerqgy Factor

Energy factor for water heaters is a measure of efficiency expressed as the ratio defined
below, where a higher energy factor equates to a more efficient water heater:

heater supplied enerqy content of the delivered hot water
energy consumed by the water heater

The average energy factor for the popular 40 gallon gas fired water heater is 0.57,
which is slightly below the average of 0.59 from the National Appliance Energy
Conservation Act Standards (NAECA), implemented in 2004. However, the average
energy factor for 50- gallon gas and propane models are above the federal standard.

Energy Factor Comparison

Energy | Average

Size |Fuel Type| Factor Energy

Standard| Factor
40 Gallons |Gas 0.59 0.57
50 Gallons |Propane 0.53 0.55
50 Gallons|Gas 0.53 0.57
50 Gallons |Electric 0.90 0.89

Table 71: Energy Factor Comparison

Table 72 shows the average energy factor by fuel type within each size range. The
energy factor was obtained from the efficiency databases, thus only the models that
matched were included in the following summary table. The average energy factor from
matched gas units is 0.57 while the average energy factor for all electric units is 0.89.

Fuel Type
Size Electric Natural Gas Propane
Average Average Average
(Gallons) Energgy EB Sasr;”zlzle Energgy EB Sasrinzzle Energgy EB Sa;r;r;zle
Factor Factor Factor
All Sizes 0.89 0.01 170 0.57 0.038 124 0.56 0.005 2
30 to 39 0.89 0.01 4 0.53 0.000 1 - - 0
40 to 49 0.89 0.01 5 0.57 0.005 51 0.56 - 1
50 to 59 0.89 0.01 146 0.57 0.041 62 0.55 - 1
60 to 69 0.88 0.01 6 0.53 0.044 2 - - 0
70to 79 - - 0 0.49 0.006 8 - - 0
80 to 89 0.90 0.01 9 0.00 - 0 - - 0

Table 72: Average Energy Factor by Fuel Type in Size Ranges

Table 73 shows the percentage of water heaters within each fuel type and size range
that fall into each of the energy factor ranges. Energy factors of most gas and propane
water heaters are clustered throughout the range from 0.48 to 0.64, while most electric
water heaters fall within the range from 0.80 to 0.96. It is difficult to make any
comprehensive comparisons between these data and the 2004 federal standard due to
the standard being a function of water heater volume.
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Fuel Size Energy Factor |
Range | 0.48 to 0.52 to 0.56 to 0.60 to 0.80 to 0.84 to 0.88to 0.92to Sample
TP | (Galions)| 0519 | 5B | oss0 | B | 0509 | FB | 0630 | B | 0s3eo | B | osro| FB | 0o10 | FB | goso | EB Size
All Sizes - f - - - B - - 23% | 2.0% | 333% | 6.6%]| 398% | 68%| 24.6%| 59% 170}
° 30 to 39 B - - - | 100.0% - - » 4
= 40 to 49 N N N N N N N N N N N N 100.0% N N N 5|
8 50 to 59 » B B - - B - - B - 352% | 7.1% | 375% | 7.3% | 273% | 6.2% 146}
w 60 to 69 B - 40.1% | 37.1% | 59.9% | 37.1% - - 6|
80 to 89 BE - » - - B » 45.6% | 31.6% | 26.3% | 34.3% | 16.8% | 17.5% | 11.3% | 17.8% 9|
AllSizes | 88% | 45% | 48.9% | 8.1% | 29.4% | 7.4%| 12.7% | 51% - - - - 0.1% | 0.2% - - 9
30 to 39 - — | 100.0% B - - - » - » 124}
9 40 to 49 - - 204% | 114% | 64.8% | 35%| 58%| 54% - - - - - - fl
o 50t059 | 3.2% | 4.0% | 72.9% | 10.7% | 2.9% | 35% | 20.6% | 10.0% - » » - 0.3% | 05% 51}
60 t0 69 | 135% | 27.2% B - 86.5% | 86.5% - - - - 62
70 to 79 | 100.0% - - - - - 2|
© All Sizes - 44.6% | 57.5% | 55.4% | 57.5% E
g 400 49 1
a 50 to 59 ) } 100.0% 1]

Table 73: Percentage of Water Heaters in Energy Factor Ranges by Fuel Type
and Size

Clothes Washers

This section describes the clothes washer data. The model numbers collected on the
washers were linked with the CEC database in order to obtain the modified energy
factor. The CEC maintains a public database of all washing machines that are certified
for sale in California and therefore meet federal efficiency minimums. There is an
additional database of washers that do not meet the current standards but did meet
previous ones and are still certified for sale if manufactured before the new standards
went into effect. Therefore, this database consists mainly of newer washers and may
not include older, less efficient models as well as all units sold in states other than
California. Unfortunately, there is no other more complete publicly available database.
Only a small percentage of the total washers, 9%, were matched through the database
accounting for 44 washers. There were no manufacture date data, thus all the age data
presented in this section are customer reported dates from the on-site survey. All of the
homes have a clothes washing machine.

Table 74 shows the distribution of the 489 clothes washers found on site, presented by
type of washer and type of residence. Nearly 19% of all washers found were horizontal-
axis washing machines. The largest percentage of homes with horizontal-axis washers
occurred in single-family two story houses. Approximately 27% of all homes of that
type have horizontal-axis washers. The second largest percentage was around 25% and
was found in the houses with 3 or more stories.

. Horizontal Axis Standard Sample
Type of Residence - .
%% EB % EB Size
Overall 18.9% 3.4% 81.1% 3.4% 489
Single Family Unattached (1 story) 11.8% 3.9% 88.2% 3.9% 240
Single Family Unattached (2 stories) 27.3% 6.0% 72.7% 6.0% 206
Single Family Unattached (3 or more stories) 25.3% | 19.0% 74.7% 19.0% 17,
Single Family Attached - - 100.0% - 7
Moblile Home - Double 21.3% | 21.7% 78.7% 21.7% 11
Moblile Home - Single - - 100.0% - 4
Modular Home - - 100.0% - 4

Table 74: Distribution of Clothes Washers by Type of Washer and by Type of
Residence
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The sample size of washers with ages was 455 washers. Again, the data on the year of
manufacture of the washing machine is the year that the customer reported. The
washing machine was excluded from this part of the analysis if the customer was not
aware of the age of the machine. As can be seen from the table below, more than half
of the washers (56%) in the data were manufactured between 2000 and 2006. Among
the remaining washers, approximately 24% were manufactured between 1995 and
1999. The average overall self-reported age of clothes washers is 7.4 years old.

Manufacture % EB
Date Range (n=455)
2000-2006 56.0% 4.3%
1995-1999 24.0% 3.7%
1990-1994 11.1% 2.7%
1985-1989 4.9% 1.9%
1980-1984 2.5% 1.3%
1979 and older 1.4% 0.9%

Table 75: Distribution of Manufactured Date of Clothes Washers

In 2004 federal standards switched from rating clothes washer efficiencies from Energy
Factor (EF) units to Modified Energy Factor (MEF) units. The change was made due to
differences in the amount of water extracted from the clothing between different
models. The MEF accounts for these differences, which have an impact on the energy
consumption of the clothes dryer.

Modified Energy Factor for clothes washers is a ratio of cubic feet per kWh per cycle.
The current federal efficiency standards for clothes washers, effective in 2004, set a
minimum energy factor of 1.04. The minimum ENERGY STAR qualifying MEF is 1.42 for
all clothes washers. The average MEF of each of the types of clothes washers, based
upon the sample of clothes washers that were successfully linked with the efficiency
database, meets the 2004 minimum standard energy factor. Additionally, it was
apparent that horizontal axis washers, which easily achieved ENERGY STAR qualifying
levels on average, perform significantly better than standard units. The efficiency
databases for washers are limited therefore only 44 MEFs were obtained from matching
model data. Because the database used consists of only washers that meet the current
efficiency standards or that met the past standards it is no surprise that the average
MEF is so high. The reader should understand that the MEFs presented are based upon
limited data and may be biased towards newer models included in the databases.

Type of 20_04 MEF Energy Star Aver_a_ge .
Washer Minimum Qualifying MEF Modified EB Sample Size
Standard Eneray Factor
H-Axis 1.04 1.42 1.75 0.04 27
Standard 1.04 1.42 1.54 0.15 17

Table 76: Average Modified Energy Factor and Comparative Standards

The following table summarizes the modified energy factor distribution relative to
efficiency standards. It shows that all washers exceed the minimum federal
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requirements, and 92.3% meet ENERGY STAR minimum requirements. All stacked
horizontal axis washers exceed ENERGY STAR minimum requirements. A large amount
(79.3%) of standard washers meet or exceed the ENERGY STAR minimum requirement,
though again, this may be due to the data source. Overall, more than half of the
washers for which we could match efficiencies meet the new ENERGY STAR threshold as
of January 2007 of an MEF of 1.72.

Type of Washer Modified Energy Factor Sample
<1.04 |1.04t01.41|1.42tol1.71] 1.72to1.8 | >=1.8 Size
All Washers - 7.7% 41.5% 24.9% 25.9% 44
H-Axis - 0.0% 35.9% 35.6% 28.5% 27,
Standard - 20.7% 51.1% 6.9% 21.3% 17

Table 77: Modified Energy Factor Distribution Relative to Standards

Clothes Dryers

The following section describes the clothes dryers found during the on site surveys. Data
on clothes dryers were very limited in the CEC database. This section contains
information on the percentage of homes with dryers, the breakdown of the fuel types,
age of the dryers obtained by the surveyors during the site visits, average energy factor,
and presence of a moisture sensor. All of the sites that were visited had a dryer.

Figure 6 shows the breakdown of fuel types among all dryers found during the on site
visits. A total of 489 homes in the sample have dryers. The majority of homes used
electric dryers, while about 10% used gas dryers.

Propane, 0.6% Gas, 10.3%

Electric , 88.9%0

Figure 6: Percentage of Dryers by Fuel Type

The data on the age of the dryers were obtained from either the owner of the house or
the surveyor estimation of the age. A total of 455 dryers in the sample have an
estimated age. The average weighted age of the dryers is 8.3 years old. Table 78
shows the distribution of the estimated manufacture date for the dryers. The largest
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percentage of dryers is between 0 to 6 years old. However, over 24% of all dryers are
between 7 and 11 years old.

Manufacture Date Percentage EB
Range (n=455)
2000-2006 50.9% 4.3%
1995-1999 24.5% 3.7%
1990-1994 12.9% 2.9%
1985-1989 6.5% 2.2%
1980-1984 2.9% 1.4%)
1979 and older 2.2% 1.1%

Table 78: Distribution of Estimated Manufacture Date of Dryers

As the databases containing efficiency data for dryers are not extensive, only 20 energy
factors were obtained from matching model numbers. The reader should understand
that the energy factors presented are based upon limited data and may be biased
towards newer models included in the databases. Energy factor for dryers is measured
in pounds of clothing dried per kWh. The federal minimum for electric dryers is 3.01
and for gas dryers is 2.67. All matched dryers meet these federal standards. The
average energy factor was 3.08 with an error bound of 0.03. The federal standards are
the only standards that exist as Energy Star does not certify dryers.

Fuel Average EB Sample
Type Energy Factor Size
All Dryers 3.08 0.03 20
Electric 3.10 - 19
Gas 2.75 - 1

Table 79: Average Dryer Energy Factor

Moisture sensors detect the amount of moisture in the load of laundry, and terminate
the cycle prematurely if the moisture content reaches a certain moisture threshold.
Machines with this option save energy and wear, as it prevents over-drying. We did not
collect information about moisture sensors for the study this year.

Dishwashers

The following section summarizes the 450 dishwashers found during the site visit. The
data were merged with CEC database to obtain the energy factor for the model. This
section contains information on the percentage of homes with dishwashers, the age of
the dishwasher obtained by the surveyor during the site visit, and the energy factor
from the CEC database.

Table 80 shows the percentage of homes with dishwashers by type of home.
Approximately 93% of all homes had a dishwasher.
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Percentage sample
Type of Residence with EB Size

Dishwashers
Overall 92.6% 2.1% 489
Single Family Unattached (1 story) 90.5% 3.3% 240
Single Family Unattached (2 stories) 94.6% 3.0% 206
Single Family Unattached (3 or more stories) 100.0% - 17
Single Family Attached 100.0% - 7
Mobile Home - Double 92.8% 11.6% 11
Mobile Home - Single 56.6% 42.2% 4
Modular Home 100.0% - 4

Table 80: Percentage of Homes with Dishwasher by Type of Residence

Based on the subset of 358 dishwashers for which age information was found, 57% of
the dishwashers were built in 2000-2006.

Manufacture | Percentage EB Sample

Date Range (n=358) Size
2000-2006 57.3% 4.8% 199
1990-1999 34.6% 4.6% 128
1980-1989 6.3% 2.3% 25
pre-1979 1.8% 1.3% 6

Table 81: Distribution of Manufacture Date of Dishwashers

Energy factor for dishwashers is defined as loads per kWh. The average energy factor
for all dishwashers that were matched to the CEC database is 0.535. Table 82 displays
the average energy factor compared to the current federal minimum standard, enacted
in 1994 (n=106). Overall, only 23% of the dishwasher model numbers were
successfully matched. As is shown in Table 83, there is not too much systematic bias in
the efficiency of the units matched by dishwasher age. The only bias that may exist lies
in the 21 dishwashers with age unknown. Besides this subsection, this data correlates
well to the manufacture date ranges shown in Table 81. Most matched units were
manufactured post 2000, yet there was also a substantial subset between 1990 and
1999. Most of the surveyed dishwashers in the sample were manufactured after 1990,
with the large majority post 2000.

Dishwasher Energy Factor

Current Federal
Standards

0.46

Minimum Energy Star
Qualification

0.58

Average Energy
Factor

0.51

Table 82: Comparison of Energy Factor with Federal Standards

The average energy factors of dishwashers manufactured in 1999 or before are
generally similar while those made between 2000 and 2006 have a slightly higher
average energy factor of 0.55.
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Average
aaiecns) energy | ea | samol

Factor Size
2000-2006 0.55 0.02 36
1995-1999 0.49 0.02 29
1990-1994 0.47 0.04 14
1985-1989 0.48 0.01 4
1980-1984 0.49 0.00 1
pre 1979 0.49 0.00 1
Age Unknown 0.50 0.03 21

Table 83: Average Energy Factor by Age

The distribution of dishwasher energy factors is found in Table 84. The highest
percentage of dishwashers with energy factors falls within the range of 0.460 to 0.579,
containing 68% of the dishwashers. This energy factor range encompasses all
dishwashers that met 1994 standards but were below the current ENERGY STAR
minimum. The range of 0.580 to 0.775 accounts for all dishwashers that met or
exceeded the ENERGY STAR minimum qualifying energy factor of 0.58. The total
percentage of dishwashers meeting 1994 federal standards is 89.2%. The sample size
for the distribution of the energy factors is 109, which is the total number of
dishwashers in single-family residences that we were able to match with the CEC
database.

Energy

Factor Percentage EB
0.275 - 0.459 10.8% 5.9%
0.460 - 0.579 67.8% 8.3%
0.580 - 0.775 21.4% 7.0%

Table 84: Distribution of Energy Factor of Dishwashers

Cooling Equipment
This section presents the summary analysis of the data on primary cooling equipment
found at the 304 sites that had air conditioning. The air conditioner model numbers
were linked with efficiency databases from the ARI, CEC, Carrier Bluebook, and FTC in
order to obtain manufacture date, capacity, seasonal energy efficiency ratio (SEER), and
energy efficiency ratio (EER).

The primary cooling equipment identified during this study was of five distinct types

e Packaged System Air Conditioning - These units have the air-conditioning
cycle components, the condenser, compressor, evaporator (cooling) coil and
air handler fan, combined into one piece of equipment or “package”. The
equipment can be mounted on the roof or the side of a residence depending
on the duct location.

e Split System Air Conditioning - These units are the typical residential air-
conditioner with a “split” between an indoor and outdoor piece of equipment.
These pieces include a remote condenser and compressor located outside the
home and commonly referred to as the outdoor or condensing unit. The
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indoor unit is typically in the same location as the furnace and houses the
evaporator coil and air handler fan.

Split System Heat Pumps - These units are similar to Split System A/Cs, but
are configured to operate in both a normal and reverse refrigeration cycle.
This allows the heat pump to provide cool air in the summer and warm air in
the winter.

Packaged Terminal Air Conditioning (PTAC) - These systems are commonly
referred to as window units, room A/Cs, or wall units. They are package
units because they have all components located in the same piece of
equipment, but have a lower range of available cooling capacity. This
category includes packaged terminal heat pumps.

Portable- Stand Alone Units - These systems are sometimes called spot
coolers and are similar to PTACs, but they are not mounted in a fixed

location.

The distribution of these cooling equipment types is shown below in Table 85.

o .
System Type 7o g:)zlrilrr]gary EB
=489
(n ) Types
None 39.2% 4.1%
Heat Pump 19.1% 3.2%
Central |Packaged System A/C 4.0% 1.6%
Split System A/C 26.6% 3.6%
Evaporative System 0.5% 0.6%
Space |Portable 3.0% 1.3%
PTAC 7.6% 2.0%

Table 85: Distribution of Cooling System Types

The analysis of cooling equipment is presented in this section. We will include heat
pumps in this analysis and consider heat pumps the same as air conditioners, as the
cooling portion of a heat pump is very similar in terms of energy use to a standard A/C.

From our analysis of the surveyed residences, 39% with a 4.1% error bound of homes
have no cooling equipment in place.
equipments present. Of the homes that have primary cooling equipment, the distribution

of central systems versus space cooling units is shown below.

The remaining homes have one or more cooling
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Central
81.84%

Space
18.16%0

Figure 7: The Distribution of Primary Cooling Systems

Cooling equipment was classified into five types; heat pump, packaged system A/C, and
Split System AC, all classified as central systems, and window units, and portable
considered space units. The data show that the majority of systems are split A/C which
corresponds to common building practices. The second most predominant systems
were Heat Pumps.

Central (n=244) Space (n=60)
Equipment Type | %b of System % of System
EB EB

Class Class
Heat Pump 38.5% 5.5% - -
Packaged System AC 8.1% 3.2% - -
Split System A/C 53.5% 5.7% - -
Portable - - 26.7% 9.9%
PTAC - - 69.1% 10.5%
Evaporative System - - 4.2% 4.9%

Table 86: Breakdown of Classes of Primary Cooling Systems by Equipment

Type

Table 87 below shows the average estimated age of the primary system found at a
residence. The estimated ages were obtained from a combination of dates that were
gathered from the manufacturer nameplate and the surveyor estimates during the on
site visit. The sample size of 213 (summing central and space units) represents all sites
that were found with some type of cooling equipment and age estimate. The average
central air conditioning system type is 8.08 years old, and the average space air
conditioning system is 8.73 years old. As would be expected, the air conditioners are
new and not being recycled from older homes.
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. . Primary Cooling
Air Condlt;_(;/r;lgg System System Estimated EB Sasrir;r(:;le
Age
= All Types 8.08 0.97 166
S |Heat Pump 7.47 1.71 58
S [Packaged System A/C 7.41 3.66 14
© [Split System A/C 8.56 1.22 94
° All Types 8.73 2.36 47
g Evaporative System 14.30 8.22 2
(% Portable 9.61 4.24 13
PTAC 7.95 2.91 32

Table 87 Average Age of Primary Cooling Equipment

Table 88 shows the percentage distribution for each type of cooling system by age or
year manufactured. Over half (approximately 52%) of the primary central and space
type air conditioners were manufactured between 2000 and 2006.

Central Space
All Types Heat Pump szf:;g:;jc Split System All Types Evaporative Portable PTAC
Age (n=166) (n=58) y(n—14) A/C (n=94) (n=47) System (n=2) (n=13) (n=32)

% EB % EB % EB % EB % EB % EB % EB % EB
1979 or Older | 3.5% | 11.8% [ 4.0% | 4.7% | 58% | 9.4% | 28% | 9.4% | 83% | 7.4% - - 7.4% | 11.8% | 9.3% | 9.8%
1980 - 1984 4.1% 2.4% 3.3% 3.9% 5.8% 9.4% 4.4% 3.2% 1.9% 3.1% - - - - 2.8% 4.5%
1985 - 1989 25% | 18% | 2.0% | 2.6% | 6.0%| 9.6% | 23% | 22% | 7.9% | 7.4% | 62.0% | 54.8% | 17.4% | 18.6% - -
1990 - 1994 | 14.6% | 14.6% | 11.4% | 7.0% - - 19.0% | 7.1% | 9.6% | 8.6% - - 10.2% | 15.8% | 10.1% | 11.0%
1995 - 1999 | 23.4% | 23.4% | 22.8% | 9.8% | 17.1% | 21.3% [ 24.9% | 8.1% | 12.4% | 8.8% - - 7.2% | 11.5% | 15.5% | 15.5%
2000 - 2006 | 51.8% | 51.8% | 56.5% | 11.4% | 65.3% | 23.2% | 46.8% 9.4% | 59.8% | 12.9% | 38.0% | 54.8% | 57.7% | 23.7% | 62.3% | 62.3%

Table 88: Age Range Distribution of Cooling System by Types

Table 89 below shows bin distributions of capacities for cooling system types. The
capacities were obtained from a combination of manufacturer information and the
surveyor estimates during the on site visit. The sample size of 244 represents all cooling
equipment for which capacity data was obtained. All central air conditioning capacities
were found to be between 1.5 and 5.0 tons. The largest percentage bin of combined
central air conditioning types is 30% found in the 3 to 3.49 ton range. The largest
percentage bin of space air conditioning type window/wall units (PTAC) is 74.6% and
falls in the 0 to 0.99 ton range.
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Central | Space
Ton All Central Heat Pump Packaged System| Split System _ Portable- Stand _
Range (n=209) (n=82) A/C (n=12) AsC (n=115) |AlISPace (N=35) 41 he (n=6) PTAC (n=29)
% EB % EB % EB % EB % EB % EB % EB
0.0-0.99 - - - - - - - - 73.8% | 12.4% 70% | 30.7% | 74.6% 13.6%
1.0-1.49 - - - - - - - - 26.2% | 26.2% 29.6% | 30.7% | 25.4% 13.6%
1.5-1.99 2.4% 2.1% 1.8% 3.0% - - 3.0% 3.1% - - - - - -
2.0-2.49 | 19.1% 4.8% 22.1% 8.2% 31.2% | 25.3% | 15.6% 5.5% - - - - - -
2.5-2.99 | 23.3% 5.3% 24.5% 8.5% 18.3% | 22.8% | 23.1% 7.0% - - - - - -
3.0-3.49 | 30.0% 5.7% 23.7% 8.0% 22.8% | 20.3% | 35.1% 8.1% - - - - - -
3.5-3.99 | 14.8% 4.6% 13.6% 6.2% 6.3% | 10.2% | 16.7% 6.9% - - - - - -
4.0-4.49 6.2% 3.0% 9.0% 5.5% 16.3% | 18.1% 3.1% 3.0% - - - - - -
4.5-5.00 4.3% 2.5% 5.3% 4.8% 5.1% 8.4% 3.4% 2.9% - - - - - -
Table 89: Size Distribution of Cooling Systems by Type
Table 90 shows the percentage of cooling systems by type and capacity within age
ranges. For example, from the table we can identify that 51.8% of all types of central
cooling units were built between 2000 and 2006.
Central 1979 Or Older 1980-84 1985-89 1990-94 1995-99 2000-06 S |
System | Ton Range a;r;r;p; €
Type % EB % EB % EB % EB % EB % EB
All Ranges 3.5% 2.3% 4.1% 2.4% 2.5% 1.8% | 14.6% 4.7% | 23.4% 6.0% 51.8% 6.9% 166
1.5t0 1.99 - - - - - - - - - - 100.0% - 2
. 2.0 to 2.49 3.1% 5.0% 6.5% 7.5% 3.1% 5.0% | 17.2% | 11.8% | 10.1% 9.4% 60.0% 15.6% 28
L 2.51t02.9 5.5% 6.3% 5.6% 6.4% - - 18.6% | 11.1% | 39.1% 15.9% 31.2% 14.0% 33
,5 3.0 to 3.49 1.8% 3.0% - - 3.4% 3.9% | 15.2% 9.1% | 22.9% 10.6% 56.7% 12.8% 48
<:( 3.5t03.9 1.7% 2.8% - - - - 5.8% 6.9% | 29.6% 18.2% 62.9% 18.9% 20
4.0 to 4.49 - - 9.9% | 15.8% 6.6% | 10.9% | 22.7% | 30.8% 9.3% 14.9% 51.5% 30.6% 9
45105 - - - - - - 11.2% | 18.0% | 40.5% 33.1% 48.2% 34.6% 7
Unknown 10.6% | 13.4% | 13.6% | 12.5% 6.8% 8.6% | 12.5% | 13.9% | 11.2% 12.7% 45.4% 20.1% 19
All Ranges 4.0% 4.7% 3.3% 3.9% 2.0% 2.6% | 11.4% 7.0% | 22.8% 9.8% 56.5% 11.4% 58
1.5t0 1.99 - - - - - - - - - - 100.0% - 1
o 2.0 to 2.49 8.6% | 13.8% | 11.0% | 17.1% - - 22.2% | 22.9% | 12.2% 18.8% 45.9% 27.6% 9
g 2.51t02.9 - - - - - - 19.8% | 19.1% | 30.4% 23.5% 49.8% 24.4% 13
?_: 3.0 to 3.49 - - - - 5.7% 9.1% 7.8% | 10.4% | 27.2% 19.2% 59.3% 20.8% 17
8 3.510 3.9 - - - - - - 10.7% | 17.3% | 37.5% 34.8% 51.8% 35.4% 6
I 4.0 to 4.49 - - 32.1% | 45.0% - - - - - - 67.9% 45.0% 3
45t05 - - - - - - - - 17.8% 31.0% 82.2% 31.0% 3
Unknown 21.1% | 30.3% - - 4.4% 7.6% - - 18.0% 26.9% 56.5% 35.1% 6
IS All Ranges 5.8% 5.8% 6.0% - 17.1% 65.3% 14
I 2.0 to 2.49 - - - - - - - - - - 100.0% - 2
Q 2510 2.9 - - - - - - - - - - - - 2
2 L\) 3.0t03.49 | 27.2% | 40.3% - - - - - - - - 72.8% 40.3% 3
8, < |3.5t03.9 - - - - - - - - - - 100.0% - 1
g 4.0 to 4.49 - - - - - - - - - - 100.0% - 2
g 45105 - - - - - - - - - - - - 0
o Unknown - - 23.4% | 34.2% | 24.1% | 35.0% - - - - 52.5% 41.7% 4
All Ranges 2.8% 2.4% 4.4% 3.2% 2.3% 2.2% | 19.0% 7.1% | 24.9% 8.1% 46.8% 9.4% 94
Q 1.5to0 1.99 - - - - - - - - - - 100.0% - 1
< 2.0 to 2.49 - - 4.6% 7.4% 5.5% 8.9% | 16.6% | 14.7% [ 10.3% 11.5% 63.0% 19.6% 17
g 2.51t02.9 10.7% | 11.9% | 10.9% | 12.1% - - 20.4% | 14.9% | 36.9% 21.2% 21.1% 16.5% 18
1 3.0 to 3.49 - - - - 2.5% 4.1% | 20.9% | 13.6% | 23.2% 13.8% 53.5% 17.2% 28
U>)‘ 3.510 3.9 2.2% 3.8% - - - - 4.7% 7.7% | 28.7% 21.9% 64.4% 22.9% 13
£ 4.0 to 4.49 - - - - 15.3% | 25.8% | 52.7% | 47.9% | 21.6% 34.3% 10.4% 18.3% 4
c% 45t05 - - - - - - 19.7% | 30.3% | 57.8% 40.7% 22.5% 33.4% 4
Unknown 5.6% 9.3% | 22.1% | 23.6% - - 31.8% | 29.5% | 10.2% 16.1% 30.3% 25.2% 9

Table 90: Size Distributions by Age Range for Central System Types

Seasonal energy efficiency ratio (SEER) is a measure of air conditioning efficiency given
in kBtu of cooling delivered per kWh of electrical energy consumed. The SEER data for
this analysis were obtained strictly from the manufacturer data of matched model
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numbers. The sample of size of 141 represents all of the cooling systems that were
successfully matched with manufacturer data.

The distribution of SEER range by cooling system type is shown below in Table 91. The
greatest amount of combined central system air conditioners are in the 10 to 10.99
SEER range accounting for 70.3% of central systems with a 7.0% error bound. As these
homes were permitted before 2006, the 10 to 10.99 SEER range met the national
standard of that time, though it should be noted that the current national standard has
increased to 13 SEER. The ENERGY STAR threshold has increased to 14 SEER.

All Central Heat Pump Packaged Split System
Efficiency Types (n=53) System A/C A/C
Range (n=141) (n=5) (n=83)
% EB % EB % EB % EB
14 or Higher SEER| 3.9% 3.0% 5.0% 4.9% - - 3.6% 4.1%
13 - 13.99 SEER 6.9% | 4.0% | 78% | 6.7% - - 6.9% | 5.4%
12 - 12.99 SEER 6.806 | 3.6% | 94% | 6.2% | 21.7% | 31.8% | 4.0% | 4.1%
11 -11.99 SEER | 12.1% | 5.2% | 9.6% | 7.0% | 13.4% | 21.6% | 13.5% | 7.5%
10-10.99 SEER | 70.3% | 7.0% | 68.2% | 10.9% | 64.9% | 35.8% | 71.9% | 9.5%

Table 91: Distribution of Cooling Systems by SEER ranges and Cooling System
Type

The distribution of average SEER values across the system capacity ranges is shown in

Table 92. The average SEER for capacity range can be observed in this table. For split

system units in the range of 3.0 to 3.49 tons, the most saturated capacity range, the

average system efficiency is 10.5. The most efficient unit in the sample was a single

heat pump in the 1.5 to 1.99 range with an efficiency of 13.
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System Average Sample

Type Ton Range Efficiency EB Size
1.5 to 1.99 10.8 1.1 4
_ 2.0 t0 2.49 10.3 0.3 30
® 2510 2.9 10.2 0.2 32
€ 3.0 to 3.49 10.6 0.3 45
8 3510 3.9 11.2 0.6 19
3 4.0 to 4.49 11.2 1.0 5
45t05 10.9 0.7 6
Unknown 10.0 0.0 1
1.5 to 1.99 13.0 0.0 1]
o 2.0 t0 2.49 10.2 0.2 12
£ 251029 10.4 0.4 14
z 3.0 t0 3.49 10.7 0.4 14
- 3.51t0 3.9 12.0 1.2 5
L 4.0 to 4.49 11.4 1.7 2
45t05 10.9 0.9 4
Unknown 10.0 0.0 1
2.0 to 2.49 10.0 0.0 2
s Q 2510 2.9 - - 0
o8 2 3.0t0 3.49 10.4 0.5 2
gE 3.5103.9 - - 0
25 4.0 to 4.49 12.0 0.0 1
e 45105 - - 0
Unknown - - 0
1.5 to 1.99 10.0 0.0 3
o 2.0 t0 2.49 10.5 0.5 16
3 2510 2.9 10.0 0.1 18
g 3.0 to 3.49 10.5 0.3 29
a0 3.5 10 3.9 11.0 0.7 13
2 4.0 to 4.49 10.0 0.0 2
@ 45105 10.9 1.2 2
Unknown - - o)

Table 92: Cooling Systems by Type, Tonnage Range, and Average Efficiency

(SEER)

As mentioned above, the current minimum efficiency standard for split-system air
conditioners, packaged air conditioners, and heat pumps is a SEER of 13.0. The
minimum qualifying ENERGY STAR SEER is 14.0 for split-system and packaged air
conditioners and heat pumps. Table 93 shows the average SEER compared with current
The average SEER for all of the system types listed below
exceed the previous federal standard (which was current when the homes were

and previous standards.

permitted), but fall short of the 2006 standard and ENERGY STAR minimum.
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Previous 2006 .
. L Minimum
Type of System Minimum Minimum Energy Star Average San_1p|e
Federal Federal Standard SEER Size
Standard Standard
Heat Pump 9.7 13 14 10.49 53
Packaged System A/C 9.7 13 14 10.73 5
Split System A/C 10 13 14 10.54 83

Table 93: Average SEER Standard Comparison

Table 94 shows the distribution of SEER ratings compared to the standards. As shown
in the table above, the majority of units are in the 10-10.99 SEER range. Very few units
meet or exceed the 2006 standards.

Previous 2006 ENERGY SEER Sample
Type of Sys Federal | Federal STAR® 14 or !
standard | standard | standard 10-10.99]11-11.99|12-12.99| 13-13.99 Greater Size
Heat Pump 9.7 13 14 64.2% 9.4% 13.2% 7.5% 5.7% 53
Packaged System A/C 9.7 13 14 60.0% 20.0% 20.0% 0.0% 0.0% 5
Split System A/C 10 13 14 77.1% 10.8% 3.6% 6.0% 2.4% 83

Table 94: Distribution of SEER Ratings

Heating Equipment

This section presents the summary analysis of the primary heating systems found during
the site visits. The heating systems were linked with efficiency databases from the CEC
and the Carrier Bluebook in order to obtain manufacture date, input, output, capacity,
and annual fuel utilization efficiency (AFUE, expressed as a percentage). The efficiency
of gas units is shown in AFUE, and no distribution of electric unit efficiencies is given
due to the fact that all electric units are assumed to be 100% efficient. Heat pumps are
included in the next several tables due to the fact that the heat pump may be the only

heating system at the home. They are excluded from the efficiency tables due to low
efficiency matching rates.

Table 95 shows the percentage of homes that have one or more heating system. A
similar amount of homes had either one or two heating systems, with approximately
46% of homes having one system and 44% with two systems. For the homes with
more than one heating system, the surveyor determined which system was primary and
noted it accordingly.

Number of Heating| % of Homes EB
Systems (n=489)
1 46.7% 4.1%
2 44.4% 4.1%
3 7.2% 2.2%
4 0.3% 0.3%
5 or more 1.4% 0.9%

Table 95: Percentage of Homes with Heating System

Figure 8 shows the distribution of primary heating system fuel types. The fuel types
were taken from the surveyor information. Half of all primary systems were fueled by
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gas and 41% of all systems were electric. Next are wood fueled systems at 6% and the
last 3% are represented by fuel oil and propane combined.

Electricity
41%

50%

MWood

6%

Fuel Qil
204 Propane
1%

Figure 8: Percentage of Primary Heating System Fuel Types

Table 96 shows the percentage of heating system fuel types for secondary systems as
well. There is almost a three way split between gas, electricity and wood. The
percentage of wood fueled secondary systems, 33%, is much higher than that for
primary systems, 6%o.

Primary Fuel Secondary Fuel

% of Sample % of Sample

Fuel Type| Homes Size Fuel Type| Homes Size
Gas 50% 207 Gas 31% 67
Electricity 41% 230] Electricity 26% 74
Wood 6% 30/ Wood 33%) 99
Propane 1% 10| Propane 8% 2
Fuel Oil 2% 12| Fuel Ol 1% 24

Table 96: Percentage of Primary & Secondary Heating System Fuel Types

Table 97 shows the primary heating system type among all houses with heating system
types. The majority of all primary heating systems were found to be forced air furnaces,
totaling just over 60% of the population of primary heating systems. Space units used
as the primary heating system were far less common than central units.
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_ % of Primary
System Type (n=489) Heating Types EB
5 Forced Air Furnace 62.6% 3.9%
5 |Heat pump w/Electric Supp 13.9%| 2.7%
& [Heat pump w/out Elec Supp 0.5% 0.5%
© Hydronic System 0.7% 0.8%
Baseboards 6.8% 1.9%
© Ceiling Cable 2.7% 1.2%
S Fireplace 3.0% 1.5%
& Floor 0.3% 0.5%
Wall Unit 4.4% 1.6%
Pellet Stove 5.0% 1.8%

Table 97: Percentage of Primary Heating Types by Type of System

Table 98 shows the percentage of heating systems by fuel type and system type.
Among all the system types found, a slightly higher percentage consumed natural gas.
Among all forced air furnaces, 74.2% consumed natural gas.

Fuel Type sample
System Type Gas Electricity Pellets Propane Fuel Qil Size
% EB % EB % EB % EB % EB

All Types 49.6% 4.2% | 41.1% 4.0% 6.1% 1.9% 1.2% 0.8% 2.0% 1.1% 489

All Central 60.4% 4.5% 36.2% 4.4% 0.4% 0.7% 0.6% 0.5% 2.4% 1.4% 368

'S |Forced Air Furnace 74.2% 4.3% 22.6% 4.1% - - 0.7% 0.6% 2.4% 1.4% 291
£ [Heat pump w/Electric Supp 1.2% 2.0% 96.5% 4.2% 2.3% 3.7% - - - - 71
& [Heat pump w/o Supplemental - - 100.0% - - - - - - - 3
Hydronic System 42.4% 53.9% 6.6% 12.4% - - - - 51.1% 54.7% 3

All Space 12.0% 6.4% | 58.0% 8.4% | 25.9% 7.4% 3.4% 3.1% 0.6% 1.0% 121
Baseboards - - 100.0% - - - - - - - 42

o Ceiling Cable - - 94.7% 8.5% - - - - 5.3% 8.5% 14
g Fireplace 61.0% | 22.0% - - 34.9% | 21.1% 4.1% 5.0% - - 15
» |Floor 100.0% - - - - - - - - - 1
Wall Unit 12.4% | 13.8% | 80.1% | 16.7% - - 7.5% | 11.7% - - 24
Pellet Stove - - - - 93.8% 8.2% 6.2% 8.2% - - 25

Table 98: Percentage of Heating Systems by Fuel Type within Type of Heating
System

Table 99 shows the average estimated age of each type of heating system, and the
percentage of each type of heating systems in various manufacture date ranges.
explained previously, the estimated ages were obtained from a combination of the dates
that were obtained from the manufacturer information and the surveyor estimates
during the on site visit. On average, forced air furnaces were 11 years old.

As
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Manufactured Date and Estimated Manufactured Date Ranges

System Type Avg Mt | Ave Mfr 2006 2005 2004 2003 S"’;ri:’;'e
Age EB % EB % EB % EB % EB
All Types 12.56 1.07]  38.6% 4.8%|  35.7%) 4.7%|  13.2%) 3.2%| 12.5% 3.1%| 347
All Central 10.94 1.06]  42.1%) 5.5%| 38.0% 5.4%| 11.5% 3.4%| 8.4% 3.0%| 275
‘s [Forced Air Furnace 11.02 111 40.6%)| 6.2%] 39.8% 6.1%| 11.7% 3.9% 7.9% 3.2%| 222
‘£ [Heat pump w/Electric Supplement 9.44 2.19]  50.4%| 12.6%] 29.8%| 11.3%| 11.6% 7.5%] 8.2% 7.4%| 49
& |Heat pump w/no Supplemental Heat 2.30 0.49] 100.0%| 0.0%] 0.0%)] 0.0% 0.0%) 0.0% 0.0%| 0.0%] 2
Hydronic System 31.86 23.06) 0.0% 0.0%]| 45.4%| 57.7% 0.0% 0.0%| 54.6%| 57.7%| 2
All Space 19.57 3.04 23.7%) 9.4%|  25.6%) 9.4%[  20.6%) 7.8%| 30.1% 9.7%| 72
Baseboards 24.83 5.69| 145%| 14.0%[ 12.9%| 10.3%| 40.3%| 18.0%| 32.2%| 19.0% 23
o |Cable Ceiling 32.38 3.37 0.0%] 0.0%] 0.0%] 0.0%| 21.0%| 19.3%| 79.0%| 19.3%| 12
< Fireplace 13.55 7.14)  48.0%| 30.3%| 25.4%| 26.4% 9.5%| 15.2%| 17.1%| 19.2% 10
o [Floor 35.00 0.00 0.0%] 0.0% 0.0% 0.0% 0.0% 0.0%| 100.0%j 0.0%| 1
Wall Unit 13.01 447 345%| 22.0% 39.5%| 22.5% 11.5%| 12.8%| 14.5%| 13.6%) 16
Pellet Stove 9.10 252 32.1%| 24.7%| 58.9%| 26.3% 9.0%|  14.3% 0.0% 0.0%| 10

Table 99: Average Estimated Age and Percentage of Heating System by Type

within Age Ranges

Table 100 shows the percentage of all furnaces by fuel type and capacity range. The
capacity of the furnaces was obtained from manufacturer information if the model
number linked to one of the databases.
furnaces was used if the model number did not link with the database. Nearly 40% of
all gas units were between 55 to 69.99 kBtu.
39% of all electric units were less than 7

furnaces were between 70 and 84.99 kBtu.

kW.

Capacity Ranges

%o of Furnaces

Fuel (n =164) with Capacity EB
24 t0 39.99 3.9% 2.9%
5 . |401t054.99 15.6% 5.6%
£ 5 [551t069.99 38.1% 7.5%
~ T [70to84.99 27.0% 6.9%
& £ [851t099.99 11.2% 4.8%)
100 to 114.99 3.7% 3.1%
115 to 129.99 0.6% 0.9%
o Al<7 39.20% 17.3%
g > Qo1 35.2% 17.4%
ox 111016 24.1% 14.7%
W <I=716 1.4% 2.4%

Table 100: Percentage of All Furnaces with Capacity by Fuel Type

The on site estimation of the capacity of the

The second largest percentage of gas

Table 101 shows the percentage distribution for the output capacities of the heat pumps
in the Pacific Northwest. The highest percentage falls within the 30 — 39.9 kBtuh range,
at 60%.
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Out(pnu:t:lg?gnge Percent EB
20 - 29.9 20.7% 10.8%
30 - 39.9 60.3% 12.2%
40 - 49.9 14.8% 8.5%
50 - 59.9 4.1% 4.8%

August 17, 2007

Table 101: Heat Pump Output Bins

Table 102 shows the percentage of heating systems with an AFUE by type and AFUE

range. The large majority of the forced air furnaces have an AFUE between 78 and
84.99.
Central
Forced Air Furnace
AFUE Range (n=142)
% EB
Below 78 7.4% 4.2%
78 - 84.99 76.3% 6.5%
85 - 89.99 - -
90 - 96 16.3% 5.5%

Table 102: Percentage of Heating Systems by Type within AFUE Ranges

Table 103 shows the overall average AFUE for central gas fired forced air furnaces
compared with standards. On average, the forced air furnaces meet 1992 minimum
standards, but fall short of ENERGY STAR qualifying standards. This standard is
currently in the rulemaking process.

Annual Fuel Utilization Efficiency
.. Minimum
Minimum Energy | Average
Type sFtZgZerId Star AFUE
Standard
Gas Fired Forced Air Furnace 78 90 81.9

Table 103: Average AFUE Standard Comparison

There were too few matches on heat pump Heating Seasonal Performance Factor
(HSPF) to present averages in this report.

Table 104 shows the bin distribution of heat pump HSPF. Over half 58.6% fell between
the previous federal standard of 6.8 and the current standard of 7.7, while approximate
24.1% surpass the current federal standard but fall short of the Energy Star minimum
HSPF. Approximately 17.2% meet or surpass the current Energy Star standard for split
heat pumps.
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HSPF Range | Percent of [ Sample
(n=29) Sample
6.95-7.69 58.6% 17
7.7-8.19 24.1% 7
8.2 or Greater 17.2% 5

Table 104: Heat Pump HSPF Bins

Thermostats

Table 105 shows the percentage of homes by the type of thermostat within each home.
The majority of homes (55%) had digital thermostats.

Tvpe % of Homes
yp (n=489) EB
Mechanical Thermostat 34.8% 3.9%
Digital Thermostat 55.5% 4.1%
Hybrid Thermostat 3.4% 1.4%
Not Observed 5.5% 1.7%

Table 105: Percent of Homes by Type of Thermostat

Programmable thermostats were examined during the onsite but due to individual
preferences for temperature and schedules it is difficult to define from the data what
percentage of thermostats customers were able to program.

Pool and Spa

The following section describes the pools and spas found at the residences. Information
on the fuel type and the presence of a pool or spa was recorded during the site visit.
Pool

Approximately 5% of sites visited had a below ground swimming pool of some sort.

Spa

Sixteen percent of homes in the region had a spa. The large majority of spas were
heated with electricity. Table 106 outlines the percentage of various fuel types for sites
that had spas.
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Spa Fuel | Percentage EB
Type (n=80)
Gas 9.9% 6.8%
Electric 86.9% 7.3%
Propane 0.4% 0.7%
Other 2.8% 2.7%

Table 106: Percentage of Spas by Fuel Type

Consumer Electronics

RLW surveyors were asked to record the number of plug loads in each residence by
type. The table below shows the percentage of homes with each plug load.

. %o of Homes
Electronics (h=488) EB
Has Computer 89.9% 2.4%
Has Printer/Fax 78.3% 3.4%
Has TV 99.6% 0.6%

Table 107: Percent of Homes with Plug Load

The table below shows the average number of each plug load found in each surveyed
home. There are on average 2.6 televisions per home, compared to only 1.4 computers
per home. Over 50% of homes had 1 printer or fax machine per home and over 20%
had more than 1. The average number of printers or fax machines per home was
therefore 1.0, although 21.7% of all homes (Table 107) did not have any.

Average
Consumer Appliances Number EB
(n=488)
Television 2.6 0.1
Computers 1.4 0.1
Printer/Fax 1.0 0.1

Table 108: Average Number of Each Plug Load

Large Appliances

Information on other major end uses in the home was captured. Table 109 presents the
percentage of homes that had each of the large appliances surveyed.

. % of Homes
Large Appliances (h=488) EB
Has Well 10.7% 2.4%
Has Photovoltaic System 0.0% 0.0%
Has Welding Equipment 4.0% 1.5%
Has Shop Equipment 18.3% 3.1%
Has Waterbed 4.0% 1.6%
Has Aquarium 6.9% 2.1%
Has Sauna 2.5% 1.3%

Table 109: Percent of Homes with Large Appliances
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Single-Family Building Components

The following section discuses the findings for building envelope components as
observed by the survey. We have chosen to remove the mobile homes from this portion
of the analysis as manufactured homes have a different set of building codes to which
they must comply. Modular homes are included because they must abide by state
building codes. This makes for a refined sample of 474 homes.

Windows

The following section describes the window types at the residences. Information on the
type of window frame and the number of panes in each window was recorded during
the site visit. If the customer reported that there were multiple types of frames or
panes in their home, the predominant window type was observed and recorded.

Table 110 shows the breakdown of homes by window frame type and type of panes by
type of residence. Over 63% of all the homes have non metal, double paned windows.
On average, approximately 20% of all homes have metal, double paned windows.
Approximately 17% of the homes in the sample have single paned windows, and 0.2%
have triple paned windows.

Window and Pane Type |
Type of Residence Metal Single Metal Double Non Metal Single | Non Metal Double Metal Triple Sample
% EB % EB % EB % EB % EB Size
Overall 10.11%) 2.64% 19.9% 3.5% 6.7% 2.1% 63.1% 4.2% 0.2% 0.3% 447
Modular 0.00% 0.00% - - - - 100.0% - - - 4
Single Family Unattached (1 story) 8.46% 3.38% 21.0% 5.0% 8.1% 3.3% 62.0% 5.9% 0.3% 0.6% 2217|
Single Family Unattached (2 stories) 11.06% 4.15%|  20.0% 5.3% 6.2% 3.0% 62.8% 6.4% - - 192
Single Family Unattached (3 or more stories) 23.02%|  20.49%|  19.9% 17.8% - - 57.1% 22.6% - - 17
Single Family Attached 8.32%| 13.75% - - 91.7% 13.7% - - 7

Table 110: Percentage of Glass Area by Frame Type and Panes Type by Type
of Residence

Table 111 shows the percentage of glass area in homes by glazing characteristics and
type of residence. Low E glazing constitutes 35.7% of the overall window glazing. Non
Low E glazing constitutes 60.3% of glazing area, and 4% of window glazing
characteristics were unknown.

Window Glazing Characteristics
Type of Residence Low E Glazing | Not Low E Glazing Unknown Sample
% EB % EB % EB Size
Overall 35.7% 4.2% 60.3% 4.3% 4.0% 1.6% 447
Single Family Unattached (1 story) 34.1% 5.7% 62.4% 5.9% 3.4% 2.2% 227
Single Family Unattached (2 stories) 37.1% 6.5% 60.5% 6.6% 2.4% 1.4% 192
Single Family Unattached (3 or more stories) 29.4% | 20.7% 60.1% 21.7% | 10.6% 10.6% 17
Single Family Attached 35.7% | 33.5% 21.5% 22.2% | 42.8% 35.0% 7
Modular 79.0% | 32.3% 21.0% 32.3% - - 4

Table 111: Percentage of Glass Area by Glazing Type and Type of Residence
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Insulation

The following section describes the insulation in walls, floors, and attics. The insulation
in raised floors and attics was often directly observable in occupied homes, while wall
and slab edge insulation typically were not observable. Unobservable insulation levels
were estimated based on framing size and any documentation available on site.
Difficulty arose when the attic was inaccessible due to the fact that access was blocked
by furniture, the homeowner denying the surveyor access, etc.

Attic

The average R-Value among all homes with an estimated or verified R-Value for attic
insulation is 30 with an error bound of 1.1.

Table 112 shows the average R-Value and the percentage of homes with R-Values in
ranges by type of residence. The largest percent of homes are in the range between R-
38 to R-41.99, totaling 33% of the homes with an R-Value observed.

Average Average Rllto R19to R22 to R30 to R38to Greater Than sample
Type of Residence R Value R18.99 R21.99 R29.99 R37.99 R41.99 R42 .
R Value Size
EB % EB % EB % EB % EB % EB % EB
Overall 30.0 11{164% | 3.6%] 10.7% ] 3.1% | 9.3% | 2.7% [ 225% | 4.1%[32.9% | 46%| 82% ([ 2.6%
Single Family Unattached (1 story) 29.8 15] 18.0% | 53% | 11.7% | 4.6% | 8.3% | 3.4% | 16.4% | 4.9%|39.0% | 6.8% | 6.5% [ 3.1%
Single Family Unattached (2 stories) 30.1 16[ 145% | 5.2%]10.9% | 46% [ 9.8% | 4.3%|283%| 6.6%|264% | 6.6% | 101%| 44%
Single Family Unattached (3 or more stories) 29.9 51 14.3% | 15.9% | - - | 205% | 24.8% | 29.3% | 24.5% | 24.4% | 21.1% | 11.6% [ 13.5%
Single Family Attached 21.3 10.3] 39.0% | 39.3% | - - 6.0% | 10.6%| - - | 55.0% ] 405% | - -
Modular 38 41 - - - - - - [ 53.1% | 50.7% | 46.9% | 50.7%

Table 112: Average R-Value and Percentage of Homes with Attic R-Values
within R-Value Bins

Walls

The percentage of insulated homes with different insulation levels are presented in the
table below. Among those homes where it was possible to observe the percentage of
the walls that were insulated, the percentage of homes with R21 is 17.1%.

Construction Insulation Level Sample

T None R11 R 13 R 15 R 19 R21 Size
ype % EB % EB % EB % EB % EB % EB

All Types 4.9% 2.3% | 37.1% 5.0% | 12.2% 3.3% 0.9% 0.9% | 27.8% 4.6% | 17.1% 4.0% | 307

2X4 4.3% 2.8% | 58.6% 6.5% | 18.3% 4.9% 0.3% 0.3% | 10.9% 4.1% 7.7% 3.7% 188

2X6 2.3% 2.8% 6.7% 4.4% 3.6% 3.5% 2.0% 2.3% | 53.9% 8.5% | 31.5% 8.0% 112

Masonry 100.0% - - - - - - - - - - - 4

Unknown 24.4% | 37.3% - 43.7% | 49.7% | 31.9% | 44.3% 3

Table 113: Percentage of Homes by Wall Construction Type by Insulation
Level

Floor

The following table displays the percentage of homes for which an R-Value was obtained
for the floor insulation. Twelve percent of all homes are slab on grade. 7% of the homes
have no floor insulation.
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Table 114: Percentage of Homes with Floor R-Values

Floor R-Value
(n=474) %0 EB
No Insulation 7.0% 2.2%
<R11 12.0% 2.6%
R11 4.3% 1.7%
R13 7.6% 2.2%
R15 0.2% 0.3%
R19 21.7% 3.6%
>R19 9.2% 2.6%
Slab 12.2% 2.7%
Unknown 25.8% 3.7%

Table 115 shows the percentage of homes with basements. Over 80% of homes do not

have basements.

Basement %o of EB
(n=474) Homes
None 80.1% 3.3%
Finished 11.7% 2.6%
Paritally Finished 4.6% 1.7%
Unfinished 3.6% 1.5%
Not Observed 0.1% 0.1%

Table 115: Percent of Homes with Basement Type

This concludes the Residential Existing Construction Stock Assessment Report. A final
study appendix is also available that contains more detailed information on how the data
analyses were performed and describes the final study datasets.
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