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The purpose of the study was to assess the post occupancy evaluation

of passive solar houses and address the limitations of previous research.

First, the sample size was large enough to allow for statistical analysis;

second, hypotheses. were tested; and third, an understanding of sources of

information and overall satisfaction, areas of satisfaction and problems

with passive solar houses, was gained.

Data from "Post Occupancy Evaluation of Passive Solar Homes in Ore-

gon," were used for this study. Mail questionnaires were received from

93 respondents who were living in passive solar houses. Chi square

statistical tests were used to test relationships between information

sources and overall satisfaction, areas of satisfaction and problems

with passive solar houses.

Based on the results of the Chi square tests, significant relation-

ships were found between: a) the use of magazines and Energy Extension

agents as sources of information and the overall satisfaction of living

in passive solar houses, b) the area of satisfaction with interior deco-



rating in a passive solar house and the use of books, magazines, archi-

tects and builders as informational sources, c) the use of magazines as

a source of information and the areas of satisfaction with energy savings,

effort and time required to maintain, and overheating of a passive solar

house, d) the problem of adequate shading of a passive solar house by

deciduous trees and the use of magazines and Energy Extension agents as

a source of information, and e) the problem of high windows and other

glass areas cleaned and the use of architects as sources of information.

The post occupancy evaluation process is based on occupant experience

with solar design and allows time for occupants to assess the specific

successes and/or failures of the system. Findings of this study provide

information for designers, educators, and future occupants to use in mak-

ing future decisions about important sources of information and types of

problems to be faced when incorporating solar designs in house plans.
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POST OCCUPANCY EVALUATION OF PASSIVE SOLAR HOUSES IN OREGON: THE RELA-
TIONSHIP OF SOURCES OF INFORMATION AND OVERALL SATISFACTION, AREAS OF
SATISFACTION AND PROBLEMS 1

CHAPTER I

INTRODUCTION

Problem Statement

Whereas much has been done to monitor and calculate the effects of

the design component of residential passive solar systems' performance,

little analysis of post occupant satisfaction and dissatisfaction has

been done. Reichelderfer (1983) pointed out that occupant behavior is

important in the energy performance and acceptance of passive solar homes.

Zentner (1983b) added, "During the past few years, there has been a vigor-

ous renewal of interest among social scientists in the relationship among

human behavior, attitudes and the physical environment" (Zentner, 1983b:

493). The information of post occupants in passive solar homes needs to

be reviewed in order to recognize the direction to proceed with passive

solar design (Katz, 1983).

Several researchers have reported evaluations of passive solar homes.

These evaluations included the analysis of one home (Balcomb, 1978), three

homes (Mazria, 1982), five homes (Beck, Case, DeJonge, Deonier, and Warsco,

1982), six homes (Lambert and Reichmuth, 1980), ten homes (Reichelderfer,

1983; Swisher, 1980), 14 homes (Case, 1983), 25 homes (Madsen and Goss,

1982), 27 homes (Katz, 1983), and 28 homes (Zentner, 1983b). These data

bases are small when a researcher considers using statistical analysis.

The Class C data base, funded through the United States Department

of Energy (Holland, 1982; Sachs, 1982; Sachs, Hamilton, Clough and

Alward, 1982) is the most extensive data base (335 respondents) found

by this researcher. With a larger data base, researchers are able to draw
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conclusions about such factors as the relative performance of several

systems under different climate or use conditions or about the average

performances of passive solar building in general (Sachs, 1982).

It is important to recognize that a noninstrumented evaluation is

valuable (Sachs, 1982). Noninstrumented data are useful in the aggre-

gate even though the individual building information may not be as pre-

cise or as scientifically accurate as that supplied by evaluations using

instruments. An instrumented evaluation cannot fully address the more

qualitative aspects of performance which are perceived by the occupants,

such as heat distribution and overall thermal comfort.

An analysis of satisfaction will be used to examine quanitative

aspects which can not be evaluated by noninstrumented evaluation.

Satisfaction of occupants of the houses is examined to evaluate the

product experienced to be at least as good as it was supposed to be, in

effect an "evaluation of emotion" (Hunt, 1977). "Satisfaction may best

be understood as an evaluation of the surprise inherent in a product

acquisition and/or consumption experience" (Oliver, 1981: 26).

Purpose

The purpose of this study is to assess the post occupancy evaluation

of passive solar houses and address the limitations of previous research.

First, the sample size is large enough to allow for statistical analysis.

Second, specific hypotheses are tested. Third, through hypotheses tests

ing, a better understanding of occupant reactions to and perceptions about

passive solar housing is examined.

Knowledge of the post occupancy solar house evaluation will:

1. Aid the decision making process for current and future passive
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solar house occupants,

2. Aid the housing industry, architects, builders, housing offi-

cials and planners in making decisions about the future design

and use of passive solar houses,

3. Aid public and private educators and Energy Extension agents

by improving the quality of information disseminated and ident-

ifying areas for further research, and

4. Aid Oregon legislators in developing energy conservation policy

relative to solar design.

Objectives

1. to examine a profile of passive solar house post occupants

2. to examine a profile of passive solar houses

3. to examine a profile of sources of passive solar information

used by occupants

4. to examine a profile of areas of satisfaction with passive

solar houses

5. to.examine a profile of problems with passive solar houses

6. to determine possible relationships between the use of each

source of information and overall satisfaction, each area of

satisfaction, and each problem.

Assumptions

1. Person(s) who occupied his/her house was thought to have con-

siderable control over choices of the use of his/her house.

2. Questionnaires completed by one member of a family did not

differ from those completed by more than one member.

3. Respondents met the criteria specified by currently living in



a passive solar house in Oregon.

4. Respondents provided the requested information as completely

and accurately as they were able.

5. There was no difference between those occupants returning the

questionnaires and those not.

6. Respondents would have a strong interest in passive solar

housing design.

Limitations

1. This study was restricted to a sample of 93 post occupants from

Oregon who returned the questionnaire.

2. Post occupants in this study may be atypical of post occupants

of.passive solar houses in general because they were willing to

be surveyed.

Definitions

1. Areas of Satisfaction. The content or pleasure associated with

passive solar housing design that cannot easily be changed or

altered; for this study the areas of satisfaction include en-

ergy savings, general maintenance requirements, effort and time

required in daily operation, floor plan, interior decorating

and overheating.

2. Noninstrumented Evaluation. An evaluation of a passive solar

house by the occupants without the use of technical instrumen-

tation.

Overall Satisfaction. Passive solar housing satisfaction is

the result of subjective evaluation of the degree to which
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specified housing needs are met via passive solar housing.

4. Passive Solar House. A dwelling that is designed to use its

architectural and structural elements to collect, store and

distribute some of the space heat required by the building

and to discharge unwanted heat to the cooler parts of the

environment.

a. attached sun space or greenhouse - a glazed space along

the south wall or roof of a building that traps solar

heat which is transmitted to the interior of the building

via convection currents or fans (Hawkweed, 1980).

b. direct gain system - a passive solar heating method in

which sunlight enters a building through south facing

windows and strikes a heavy building component, such as

concrete floor slab or a masonary wall, which stores the

solar heat. The heat is slowly released to warm the

room (Hawkweed, 1980).

c. Trombe wall - a south facing wall of a building, made of

concrete, concrete block, brick, or stone and covered on

the outside with three separate layers of glazing, or two

layers and nighttime insulation; the wall collects and

stores solar heat, radiates heat into the building and

creates a flow of warm air that enters the building

through vents (Hawkweed, 1980).

5. Post Occupancy Evaluation. To assess the value of living in a

dwelling after having lived in the dwelling.

6. Problems. The matter of experience or difficulty with passive
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solar housing that can be worked out or altered to become ac-

ceptable; for this study, problems include condensation on win-

dows, extreme temperature swings, inadequate shading by decid-

uous trees, inadequate movement of heat, high windows or other

glass areas to be cleaned, not warm enough and coverings for

Sloped windows.

7. Sources of Passive Solar Information. The sources of knowledge

occupants use to make decisions about passive solar housing;

for this study, sources include books, magazines, individuals,

government publications, architects, builders, engineers and

Energy Extension agents.
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CHAPTER II

REVIEW OF LITERATURE

Given the current interest in passive solar energy and its antici-

pated future growth (Labay and Kinnear, 1981), an opportunity exists for

the study of the post occupancy experiences. Very little is presently

known about how individuals adapt to passive solar energy systems (Labay

and Kinnear, 1981).

In this chapter, a Profile of Passive Solar House Respondents, Pro7

file of Passive Solar Houses, Experiences of Living in Passive Solar

Houses, Sources of Information, Concept of Overall Housing Satisfaction,

Overall Passive Solar Housing Satisfaction, Areas of Satisfaction with

Passive Solar Houses, and Problems of Passive Solar Houses are discussed.

In addition, Validity, Theoretical Framework, and Null Hypotheses are

given.

Profile of Passive Solar House Respondents

There are similarities as well as differences in the characteristics

of the solar users reviewed. Age, gender, educational level, size of

household, income level, and tenure are included in the profile.

&e.

Researchers in previous studies found there was not a consistent age

for passive solar house respondents. Katz (1983) found that the respon-

dents were well distributed over the full range of age groups. Other re-

searchers reported a tendency for passive solar respondents to be 45

years of age or younger (Labay and Kinnear, 1981; Sachs, 1982).



8

Gender

An approximately equal number of adult males and adult females occu-

pied the houses (McKown and Felter, 1983; Reichelderfer, 1983; Zentner,

1983a, 1983b). With few exceptions most respondents were heterosexual

married couples (McKown and Felter, 1983; Zentner, 1983a).

Educational Level

Passive solar house respondents have been found to be highly educat-

ed (Labay and Kinnear, 1981; Katz, 1983; McKown and Felter, 1983; Reich-

elderfer, 1983; Sachs, 1982; Zentner, 1983a). The majority of the respon-

dents in Sachs (1982) study completed four year college degrees, and the

majority of Katz's (1983) respondents completed four year college programs

or beyond.

Size of Household

Occupants of passive solar houses generally have consisted of a couple

with one child (McKown and Felter, 1983; Reichelderfer, 1983; Reichmuth

and Lambert, 1980; Zentner, 1983a).

Income Level

Three researchers reported the income levels of passive solar house

occupants. Labay and Kinnear (1981) found occupants to have a median in-

come of $20,410, and Sachs (1982) reported a mean income of $30,000.

Zentner (1983a) found in a 1978 study that median income was $17,640.

Tenure

The majority of respondents surveyed in previous studies owned their

homes (Katz, 1983; McKown and Felter, 1983; Reichelderfer, 1983; Reichmuth

and Lambert, 1980; Sachs, 1982; Zentner, 1983a). A small proportion of re-

spondents in previous studies, genet-ally 8 to 16 percent, were renters.
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Passive solar house respondents were reported to be generally younger,

divided equally between males and females, well educated, living in small

households with higher income levels than homeowners (Sachs, 1982).

Profile of Passive Solar Houses

A summary of the profiles of passive solar houses from previous

studies follows. The types of passive solar systems in the houses, the

location of the houses, the type of structure and the size of the houses

are presented.

Type of Passive Solar System

A direct gain system was by far the most prevalent passive system

reported (Katz, 1983; Sachs, 1982). Case and DeJonge (1982), however,

reported a prevalence of greenhouse systems.

Location of the Houses

Case and DeJonge (1982) reported most houses in their study were

located outside the city limits.

Type of Structure

Sachs (1982) reported a majority (97%) of detached dwellings.

Size of Houses

Two researchers (Katz, 1983; Sachs, 1982) reported the range of

passive solar house size to be 1500 square feet to 3000 square feet.

Sachs (1982) reported a mean house size of 2136 square feet.

Generally, in houses from previous studies, the use of a direct

gain system was incorporated in detached dwellings. Most houses were

located out of the city limits and had a square footage of 1500 through

3000 square feet.
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Experiences of Living in Passive Solar Houses

In this section five areas will be discussed; sources of information

with passive solar houses, the concept of overall housing satisfaction,

overall passive solar housing satisfaction, areas of passive solar hous-

ing satisfaction, and problems with passive solar housing.

Sources of Information with Passive Solar Houses

Researchers in previous studies (Bliss, 1983; Kando, 1983; Katz,

1983; Lasar, 1977; Zentner, 1983b) indicated a strong need for more in-

formation about passive solar housing. Reichelderfer (1983) questioned

occupants and found that 21 percent reported having little or no knowledge

of how a passive solar house operated before moving into the house. Bliss

(1983) believed that often occupants do not fully understand the function

of some of the passive solar features of a house and, therefore, reduce

the possible efficiency of the designed system. Bliss (1983) also report-

ed cases where engineers had made changes in houses. When the occupants

were consulted and informed of how to operate the systems, efficiency im-

proved.

Lasar (1977) reported that passive solar houses were not easy to

"sell" on the real estate market. He reported that the public is inter-

ested in solar heat but is skeptical because of not being well informed.

Cook (1980) identified that participants found sources of informa-

tion about passive solar housing but that informational sources for prob-

lems were scant as was educational support. In his study he found that

education about passive solar energy was viewed as an extensive public

need with many aspects and ramifications. Professionals and trade edu-

cators represented only parts of a more comprehensive communication ex-
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change. Cook concluded that "education is the keystone in maximizing

what all (the respondents) regard as the most cost effective alternative

energy forms" (Cook, 1980:332).

Books

Zentner (1983b) reported that 21 percent of the occupants in her

study used books as a source of information. The majority of these books

were from local libraries.

Magazines

Eighty-six percent of the occupants in Zentner's (1983b) study were

informed of passive solar energy through magazines and newspapers.

Individuals

Zentner (1983b) found that information on solar equipment and pass-

ive solar housing was often found through friends and neighbors.

Engineers

Bliss (1983) reported the use of engineers for functional technical

assistance by passive solar house occupants. The occupants' use of pass-

ive solar systems in the houses was reported to have improved.

Architects and Energy Extension Agents

Zentner (1983b) reported that 64 percent of the respondents in her

study consulted Energy Extension agents and architects about their pass-

ive solar houses.

Overall, previous researchers have indicated a need for more infor-

mation on passive solar housing. Three researchers (Bliss, 1983; Cook,

1980; Zentner, 1983b) have defined sources of information and the fre-

quency of their use by respondents. These three researchers had sample

sizes of less than 28.
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Concept of Overall Housing Satisfaction

The perception of housing satisfaction is a dynamic process (Hovland,

Harvey, and Sherif, 1957). Researchers have found that satisfaction may

be regarded as the state one experiences when one's needs are gratified or

one's aims are accomplished, and, thus, a sense of well geing is exper-

ienced (Brophy, 1959).

Three definitions of housing satisfaction have been developed by pre-

vious researchers. First, Brophy (1959) states:

. . . housing satisfaction is the result of subjective evalua-

tion of the degree to which housing needs are met (p. 15). ,

Second, Morris and Winter (1978) defined housing satisfaction:

. . . a state of the level of contentment with current housing

conditions. Low levels of satisfaction are experienced as

stress. The term may refer to the entire contingency of sat-

isfaction from very dissatisfied to very satisfied. Thus,

the level of satisfaction is inferred in addition to the idea

of the state of being satisfied (p. 80).

Third, Brink and Johnson (1979) gave an explanatory definition of

housing satisfaction:

. . . housing satisfaction may be described as a continuous

subjective individual response to housing need gratification,

which results because the consumer is constantly engaged in

evaluations, housing aspirations, and his previous home ex-

periences to his present time (p. 340).

Two concepts have been reported that support the idea that housing

satisfaction is a significant criterion to use when evaluating a house.

These concepts are (1) the features of a house, and (2) the period of
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residence in the house. In relation to the first concept, Hartman (1967),

Paxton (1955), and Taneja (1968) found that occupants could be dissatis-

fied with specific features of a house and yet generally satisfied with

the whole. The consumer, thus, evaluates individual housing features

achieved by the purchase of the home, but the feeling of overall satis-

faction is not necessarily reflected by the occupant's dissatisfaction

with specific features. Nonetheless, a relationship between satisfaction

with the features in the house and overall housing satisfaction is likely.

It is often observed that the consumer points out features with which she

he is dissatisfied but does not mention the satisfactory features.

Regarding the second concept, the period of residence in the house,

Hovland, Harvey and Sherif (1957) found three periods of satisfaction

with housing occupancy. First is the initial period when the consumer

Is likely to experience an euphoric reaction which biases the occupant's

satisfaction. Generally, housing satisfaction is high during this time.

The second period is one of post purchase jitters. Until the consumer

is assured that the choice of housing was right, she/he may experience

varying degrees of satisfaction. Included in the third period is a pro-

cess of evaluation of the house against changing housing expectations,

goals, and shifting family needs. Discontentment usually developes over

time (Sanoff, 1977) and may result in the search for an improved house

environment. In general, the actual length of these periods is not known

(Hovland, Harvey, and Sherif, 1957).

Brophy (19503 Morris and Winter (1978), and Brink and Johnson (1979)

pointed out that consumers are constantly engaged in an evaluative pro-

cess comparing previous housing experiences, expectations and aspirations.



Thus, the satisfactions related to housing are a continuous subjective

response to housing need gratification.

Overall Passive Solar Housing Satisfaction

Two types of overall passive solar housing satisfaction were found

in the literature review. The first type was related to the environment

within the solar house, and the second was related to the lifestyle of the

passive solar house occupants. Each of these types will be discussed as

well as research results regarding overall passive solar housing satisfac-

tion.

Environment

Heerwage and Heerwagen (1983) studied the psychological comfort

associated with energy conscious housing design. In their theory, they

suggested a relationship between the African savannah environment and the

satisfaction of living in a passive solar house. They suggested that for

millions of years humans lived in savannah type habitats which produced

psychological and physiological systems that, while flexible, are best

satisfied when people live and work in environments that contain the fund-

amental features of a savannah. Such features include semi-tropical temp-

eratures, open spaces, sunshine, green plants and trees, fresh air, places

in the environment for refuge, changes in elevation that afford expansive

views of landscape, and locations that support social contact as well as

privacy.

The relationship between passive solar housing and these character-

istics include:

-- buildings designed to operate within a narrow range of

temperature and humidity,
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- - windows that provide daylight and sunlight and are frequently

positioned and sized to offer the best and most expansive view

of the external environment,

- - plants used extensively with the assumption that they are in

some way psychologically comforting,

changes in elevation within a building, as well as external

spaces, often serve as focal points for viewing the environ-

ment, and

- - interior spaces carefully designed to protect privacy and yet

offer needed contact with other people.

Support of these relationships is evident from several sources.

Davis and Davis (1979) reported that;

. . . many (respondents) told us that living in their houses

(passive solar) has brought them a new and special awareness

of the elements of nature and the changing seasons that is a

joy to experience (p. 203).

Balcomb (1980) related a ". . .new kind of comfort and freedom in liv-

ing in a passive solar home" (Balcomb, 1980:82). Ingram (1982) reported on

passive solar shared housing for the elderly and found the residents unani-

mously in agreement that the greenhouse areas was the most impressive and

pleasant space within the building. Reasons for this perception included

the ". . .openness, outdoors and window area and the light and natural warmth

of the sun" (Ingram, 1982;50). Comfort levels of "natural warmth" were

supported( Appleyard, 1983; Selling the Solar Home, 1980; Zentner, 1983a)

Zentner (1983a) further supported the positive feeling about freedom,

natural lighting and appreciation of aesthetic qualities, In another
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study of passive solar housing for senior citizens, Werle (1982) reported

that occupants indicated a very high level of satisfaction with the natu-

ral heat, and their ability to raise subtropical and temperate zone plants,

and to be a part of the plant environment.

Lifestyle

Lifestyle changes were noted by 75 percent of those surveyed by the

Northeast Solar Energy Center (Holland, 1982). Almost all of the respon-

dents rated their reactions to changes as either positive or neutral.

Common changes that were cited included a more cheery and comfortable en-

vironment, more awareness of nature and daily weather, cash savings, inde-

pendence, and manual operation of system components. Balcomb (1980)

pointed out a myth. "Living in a passive home requires a change in life-

style" (Balcomb, 1980:4). From her sample observations and personal liv-

ing style she stated:

. . . a passive home does tend to make one more aware of

weather, the seasons, all the natural surroundings, but this

heightened awareness does not necessarily imply a change in

lifestyle any more than, say, getting glasses does for some-

one who is near-sighted (Balcomb, 1980:4).

Lifestyle satisfactions cited by Heerwage and Hderwagen (1983) included

health and well-being, emotional satisfaction, feelings of pleasure and

security, and the feeling of adaptation between organism and environment.

Additionally, Zentner (1983a) found that satisfaction included an inter-

ior atmosphere of privacy and qiiiet not experienced with other housing.

Previous Research Results

In all of the literature reviewed, the majority of the.
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reported a positive overall level of satisfaction with living in passive

solar houses. Holland (1982), Sachs (1982), and Zentner (1983a) reported

that at least 90 percent of their respondents had overall very or some-

what satisfied levels. Hamilton et al.(1981) and Reichelderfer (1983)

reported that at least 80 percent of their respondents were satisfied,

While Katz (1983) and Reichmuth and Lambert (1980) found at least 61 per-

cent were satisfied.

Respondents were very satisfied with not only the interior environ-

ment but also the lifestyle associated with passive solar housing. Even

though extra time and effort is needed for the daily maintenance of a

passive solar house, as compared to a non-passive solar house, occupants

were very satisfied with the houses.

Areas of Satisfaction with Passive Solar Houses

Although the majority of respondents in previous cited studies stated

a positive overall satisfaction, only a small percentage of the respondents

indicated variation in specific areas of satisfaction. In this study areas

of satisfaction are defined as the content or pleasure associated with pass-

ive solar housing design that cannot easily be changed or altered. In this

section the findings of previous researchers in regard to satisfaction with

specific areas, which include energy savings, general maintenance require-

ments, effort and time required in daily operation, interior decorating,

and overheating, are discussed.

Energy Savings

The attainment of anticipated fuel cost savings, saving nonrenewable

fuels, and producing nonpollutant energy forms have been identified as

factors influencing consumer's satisfaction with solar energy systems
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(Bliss, 1983; Holland, 1982; Katz, 1983; Reichelderfer, 1980; Zentner,

1983a). In support of economic satisfaction, Davis and Davis (1979)

pointed out that solar systems operated efficiently in every climatic

zone of the country, but that the investment in solar heating systems

returned the greatest dividends in areas where the heating needs were

the greatest.

General Maintenance Requirements

A frequently reported dissatisfaction was with the auxiliary,heat-

ing system (Case, 1983). Particularly, wood and the mess caused by carry-

ing and burning wood, removing ashes, cleaning the stove and flue were

mentioned.

Dissatisfaction with a hard floor surface was cited, a result of the

use of thermal mass in the floor space. Sachs (1982) reported 29 percent

of the respondents had covered the floor space with an area rug.

Effort and Time Required in Daily Operation

Reported dissatisfaction with the solar system itself was infrequent

with no consistant pattern. However, one problem that appeared more often

than others was the frustration created by seeing a sunny day turn overcast

with no one at home to adjust the blinds (Case, 1983; Reichelderfer, 1983;

Zentner, 1983a). Some complaints were expressed about the inconvenience

of waking to a cold house in the morning and having to wait for an auxili-

ary system to heat the house.

Interior Decorating

Two dissatisfactions with interior decorating were found in the re-

view of literature. The first was furniture fading (Case, 1983; Reichel-

derfer, 1983; Sachs, 1982; Zentner, 1983a). Most respondents felt they
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had not lived in their homes long enough to evaluate the full extent of

fading.

A small percentage of respondents expressed concern with the."too

solar look," the second dissatisfaction (Case, 1983; Zentner, 1983a).

Case (1983) pointed out that the perspectives of the occupants may be

biased because of the large investments in time and money they have put

into their homes as well as their dedication to make it work.

Overheating

Overheating during the day was a dissatisfaction indicated by re-

spondents in several studies. There was, however, a prevalence of this

problem with houses that were considered to be of poor efficiency design

(Hamilton et al, 1981; Holland, 1982; Kando, 1983; Katz, 1983; Passive

Solar Homes in the Market Place, 1983; Rawlings, 1982; Sachs, 1982).

Problems with Passive Solar Houses

In general, occupants of passive solar houses mentioned problems but

did not perceive them to be very bothersome (Appleyard, 1983; Case, 1983;

Heerwage and Heerwagen, 1983; Holland, 1.982; Ingram, 1982; Katz, 1983;

Reidhelderfer, 1983; Sachs, 1982; Zenther, 1983a, 1983b). Although

likes were far more frequently volunteered than dislikes, the most common

dislikes were the problems associated with the window areas, extreme tem-

perature swings, movement of heat, and the house not being warm enough.

Window Areas

Problems relating to the window areas have included difficulty in

keeping the windows clean (Hamilton et al. 1981; Holland, 1982; Passive

Solar Homes in the Market Place, 1983; Sachs, 1982; Zentner, 1983b), glare

from the windows (Bliss, 1983; Hamilton et al, 1981; Kando, 1983; Katz,
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1983; Rawlings, 1982; Sachs, 1982), leaks, weatherstriping and caulking

(Hamilton et al. 1981), and problems with condensation and room humidity

(Bliss, 1983; Hamilton et al. 1981; Holland, 1982; Katz, 1983; Passive

Solar Homes in the Market Place, 1983; Rawlings, 1982; Sachs, 1982;

Zentner, 1983b).

Extreme Temperature Swings

Even during the winter, temperature swings were noted (Bliss, 1983;

Case, 1983; Hamilton et al. 1981, Kando, 1983; Rawlings, 1982; Selling

the Solar Home, 1980; Sachs, 1982; Zentner, 1983b). Some respondents have

indicated that this problem was resolved by addition of mechanical fans

or design changes, although the majority of respondents indicated temper-

ature swings to be a continuing problem (Kando, 1983).

Movement of Heat

Mechanical and/or electrical failure of systems related to passive

solar systems have been identified as a problem (Hamilton et al. 1981).

These failures were usually related to venting or air exchange for the

interior of the house. Respondents indicated that once adjustments had

been made to the mechanical systems in new houses there were few problems

with the systems.

Not Warm Enough

Occupants have reported that air from vents, even when warmer than

room temperature, felt cold to the skin, thus producing drafts (Bliss,

1983; Hamilton et al. 1981; Sachs, 1982). Although this problem was

rated low in the research studies, it was of some concern to the respon-

dents (Bliss, 1983; Hamilton et Al. 1981).
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Validity

Three types of validity are recognized in social science research:

1) criterion validity, 2) construct validity, and 3) content validity

(Buck, 1981). First, criterion validity is related to the accuracy with

Which behavior can be guessed from the knowledge of behavioral intention

scores (Neale and Liebert, 1980). Second, construct validity refers to

the extent to which an entity which has no actual existence, i.e., atti-

tude, operates in relation to independent variables, i.e., tenure, age,

income (Neale and Liebert, 1980). Third, "content validity is the prop-

erty of containing content that is directly and representatively sampled

from the domain of interest" (Neale and Liebert, 1980139). Content val-

idity is based on inclusion of all important areas related to the topic

being studied and on inclusion of all concepts within each area being

covered. For example, the content of a questionnaire is valid when the

topic under study is fully represented by relevant and pertinent questions

about each important area within the topic being studied. Content valida-

tion is a subjective and judgmental determination.

Theoretical Framework

Niemeyer and Morris (1982) hypothesized and tested a model which con-

tributes to the understanding of energy conserving behavior (refer to

shaded area of Figures 1 and 2). In this study, the Niemeyer and Morris

(1982) model is employed to describe the relationships among the "Econo-

mic and Psychological Factors in Household Energy Conservation." The

dimensions of this study have been included in the model (refer to Fig-

ure 2). A discussion of the Niemeyer and Morris model and the "Solar

Information Model," designed for this study, are included in this section.
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Niemeyer and Morris Model

Two sets of exogenous variables, resource constraints and predis-

positional constraints, serve as independent variables, and their rela-

tive contributions to the explanation of the endogenous variables in the

model were evaluated (Niemeyer and Morris, 1982). Resource constraints

are situational factor variables. Indicators of resource constraints

include age, education, gender, home ownership, household income, house-

hold size, and subjective economic constraints. A predisposition con-

straint refers to personal factors that determine an individual's be-

liefs and attitudes related to residential energy.

In the Niemeyer and Morris tested model, the exogenous variable,

resource constraints, is related to: a) belief in the energy problem,

b) energy conditions, c) energy satisfaction, and d) propensity for ener-

gy conservation. The exogenous variable, predisposition, is related to:

a) belief in the energy problem, and b) propensity for energy conserva-

tion.

The propensity for energy conservation is an inclination or tendency

to improve energy efficiency through retrofitting a current dwelling or

moving to a different dwelling for the purpose of saving energy. Energy

satisfaction is an index of how satisfied respondents are with the ener-

gy efficiency of the current dwelling. Energy conditions are based on

specific aspects of the house which contribute to the energy efficiency

of the dwelling. Belief in the energy problem indicates the degree to

which the occupants believe in existence and the seriousness of the ener-

gy problem and is viewed as "motivation" for energy conservation behav-

ior.
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Niemeyer and Morris (1982) found the causal chain of relationships

shown in Figure 1 and Figure 2 among the endogenous variables to all be

statistically significant. The central idea of the model is the chain

that the propensity to engage in energy conserving behavior is a function

of energy satisfaction, which is a response to the energy conditions of

the dwelling, which in turn, is a response to the belief in the energy

problem.



Figure 1. Energy Adjustment Model*

*Ref. Niemeyer and Morris "Economic and Psychological Factors in Household Energy Conservation"
Journal paper No. 1-10842 of the Iowa Agricultural and Home Economics Experiment Station,
Ames, Iowa (1982)'



Figure 2. Hogue Energy Adjustment Model*

Sources of
information

a. books
b. magazines
c. individuals
d. government

publications
e. architects
f. builders
g. engineers
h. Energy Extension

agents

Pre -

Occupancy

p. condensation on windows
q. extreme temperature swings
r. inadequate shading by

deciduous trees
s. inadequate movement of

heat
t. high windows or other

glass areas cleaned
u. not warm enough
v. coverings for sloped

windows

Areas of
Satisfaction

j. energy savings
k. general maintenance

requirements
1. effort and time re-

quired in daily
operation

m. floor plan
n. interior decorating
o. overheating

post occupancy

z. Overall
Housing
Satis-
faction

Ref.
Niemeyer and Morris "Economic and Psychological Factors in Household Energy ConserVation" Journal

paper No. 1-10842 of the Iowa Agriculture and Home Economics Experiment Station, Ames, Iowa (1982).
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Niemeyer and Morris (1982) found, "The propensity to engage in ener-

gy-conserving behavior is a function of energy satisfaction, which is a

response to the energy conditions of the dwelling, which in turn is a re-

sponse to the belief in the energy problem" (Niemeyer and Morris, 1982:

8). Predisposition constraints, however, were found to only affect ener-

gy conserving behavior and belief in the problem. Resource constraints

were found to affect each of the endogenous variables.

Although predicting energy saving behavior was not the purpose of

this study, the Niemeyer and Morris (1982) Model does contribute to under-

standing the relationships which are emphasized in this study (see Figure

2). This research will test for relationships between resource con-

straints (sources of information), and energy conditions (problems), and

energy satisfactions (areas of satisfaction). Although the Niemeyer and

Morris Model does not testa relationship between resource constraints

and overall housing satisfaction, this research will test for a relation-

ship. Predispositions and resource constraints are identified as inde-

pendent variables during the pre-occupancy stage of energy adjustment,

while decisions made during the post occupancy stage would include both

independent and dependent variables.

Solar Information Model

Researchers cited in the literature review suggested that research

into the use of sources of information is needed for a better understand-

ing of the satisfactions or dissatisfactions with living in passive solar

housing. The objective in this study is to analyze the relationships

between sources of information and overall satisfaction, sources of

information and areas of satisfaction, and sources of information and
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problems (see Figure 3).



Figure 3. Solar Information
Model

SOURCES OF PASSIVE SOLAR

INFORMATION

a. books

b. magazines

c. individuals

d. government publications

e. architects

f. builders

g. engineers

h. Energy Extension
agents
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OVERALL SATISFACTION

AREAS OF SATISFACTION

j. energy savings

k. general maintenance
requirements

1. effort and time required
in daily operation

m. floor plan

n. interior decorating

o. overheating

PROBLEMS

p. condensation on windows

q. extreme temperature swings

r. inadequate shading by
deciduous trees

s. inadequate movement of
heat

t. high windows or other glass
areas cleaned

u. not warm enough

v. coverings for sloped
windows
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Null Hypotheses

H01: There is no significant relationship between the use of each source

of information and the overall satisfaction of living in a passive

solar house.

1.101aZ:, IfolbZ" 1lczs,
. . . Holhz:

SOURCES OF INFORMATION

a,b,c, h

a. books

b. magazines

c. individual

d. Government publications

e. architects

f. builder

g. engineer

h. Energy Extension agent

OVERALL SATISFACTION

z

z. overall satisfaction
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H023 There is no significant relationship between the use of each source

of information and each area of satisfaction with a passive solar

house.

H62ajt, H62ak:, H62als, . . . H62h°:

SOURCES OF INFORMATION

a,b,c, . . . h

a. books

b. magazines

c. individual

d. government publications

e. architects

f. builder

g. engineer

h. Energy Extension agent

AREAS OF SATISFACTION

j,k,l, . . . o

J

k. general maintenance
requirements

energy savings

1. effort and time required in
daily operation

m. floor plan

n. interior decorating

o. overheating
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H03: There is no significant relationship between each source of

information and each problem with a passive solar house.

H
o
3aps, H.03ag:, //03art,

. . . Ho3bv:

SOURCES OF INFORMATION

a,b,c, h

a. books

b. magazines

c. individual

d. government publications

e. architects

f. builder

g. engineer

h. Energy Extension agent

PROBLEMS

Pfg,r, . . 1,

p. condensation on windows

q. extreme temperature swings

r. inadequate shading by
deciduous trees

s. inadequate movement of heat

t. high windows or other glass
areas cleaned

u. not warm enough

v. coverings for sloped
windows
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CHAPTER III

METHODOLOGY

The data for this analysis were obtained from a survey, "Post Occu-

pancy Evaluation of Passive Solar Homes in Oregon," conducted by Jeanette

A. Brandt, Ph.D., Assistant Professor, Oregon State University and Carol

C. Herron, Energy Management Consultant, American Enershare, Incorporated.

The project was funded through an Energy Seed Grant from Portland Commun-

ity College in December 1981.

The questionnaire, sample selection, and data collection are dis-

cussed in this chapter. Also explained are the statistical analyses which

includes directional frequencies and Chi square statistics.

Description of the Questionnaire

The questionnaire (see Appendix A) was developed from previous re-

search done in passive solar post occupancy evaluation and in housing in

general. Considerable evaluation of the questionnaire was done by three

architects who specialize in the design of energy efficient and passive

solar housing, two Oregon State University Cooperative Energy Extension

agents, and faculty of the Oregon State University Survey Research Cen-

ter. The questionnaire was then pilot tested with ten persons who were

occupant owners of passive solar houses, extension agents, university

faculty or community college research staff. After further revision,

it was mailed to the sample.

Sample Selection

The sample was secured from the Oregon Department of Energy by re-

quest. It included 154 applicants for residential passive solar tax
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credits who indicated that they would be willing to be contacted.

Data Collection

The Dillman (1978) method for data collection was utilized. The

first mailing to the sample of 154 was done on June 1, 1982. Included

in the envelope were a letter of introduction (see Appendix B) and return

envelope. A follow-up postcard (see Appendix C) thanking those who had

returned questionnaires and asking those who had not to do so was mailed

one week following the initial mailing. On June 28, 1982, a follow-up

letter (see Appendix D), questionnaire, and return envelope were mailed

to the nonrespondents.

Statistical Analyses

The useable questionnaires were coded, and coded responses were

punched onto computer cards. The statistical analyses for this study

was completed at the Milne Computer Center; Oregon State University.

Frequency distributions were computed on the variables included in each

profile, and Chi square statistical test were computed for each null

hypothesis.

Profile Testing

Profile of occupants. The following variables were used to describe

the profile of the respondents: a) age, b) gender, c) education, d) num-

ber of people living in house, e) income, and f) tenure. A frequency

distribution will be used to describe these variables.

Profile of houses. The following variables were used to describe

the profile of the houses: a) type of passive solar system incorporated

into the design, b) location of houses inside or outside city limits,
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c) first occupant of house, d) structure type, e) square footage, f) num-

ber of rooms, g) site location on lot, h) site analysis for solar access

completed before construction, and i) type of materials used for solar

heat storage.

Profile of information sources. The following variables were used

to describe the profile of information sources: a) books, b) magazines,

c) individuals, d) government publications, e) architects, f) builders,

g) engineers, and h) Energy Extension agents.

Profile of areas of satisfaction. The following variables were used

to describe the profile of areas of satisfaction: a) energy savings,

b) general maintenance requirement, c) effort and time required in daily

operation, d) floor plan, e) interior decorating, and f) overheating.

Profile of problems. The following variables were used to describe

the profile of problems with passive solar housings a) condensation on

windows, b) extreme temperature swings, c) inadequate shading by deciduous

trees, d) inadequate movement of heat, e) high windows or other areas

cleaned, f) not warm enough, and g) coverings for sloped windows.

Null Hypotheses Testing

Chi square statistical tests were used to test all null hypotheses

at the pg.05 significance level. Using this technique, the probability

that the difference between responses is due to sampling error and not

the difference in preferences within the population from which the sample

was selected can be determined. The frequencies are independent of each

other and, therefore, appropriate for Chi square testing (Joseph and

Joseph, 1979).

For null hypothesis number one, the Chi square' statistic was used to de-
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termine whether the distribution for sources of information was the same

as the overall satisfaction gained from living in the house. For null

hypothesis number two, the determination of whether the distribution of

sources of information were the same as the areas of satisfaction of liv-

ing in a passive solar house was defined by the Chi square results. For

null hypothesis number three, the Chi square results were used to deter-

mine whether the distribution of sources of information were the same as

the problems encountered with the passive solar house.
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CHAPTER IV

FINDINGS

Following the sampling response rate, this chapter includes the

validity of the questionnaire, description of the profile, null hypo-

theses findings and discussion of the findings.

Sampling Response Rate

Out of 154 mailed questionnaires, 93 usable questionnaires were re-

turned. Of the remaining 61 questionnaires, four were undeliverable, 13

were received where passive solar retrofits were completed, one was re-

ceived where an active solar system was used, two were returned too late

to be included and 41 were not returned. The completion rate was 60.4

percent and was computed:

Completion Rate = Returned and usable questionnaires

therefore,

Completion Rate =

Total number mailed
X 100.

l5 X 100 = 60.4 percent.

Validity of the Questionnaire

Content validation of the questionnaire is based on comprehensive

coverage of the important areas related to the topic being studied. Con-

tent validation is a subjective and judgmental determination.

This research was based on a survey of homes in Oregon that included

passive solar design features. The questionnaire was developed by ex-

perts in the fields of housing and house energy. They determined the

topical divisions of the questionnaire to be motivation, design/construc-

tion, economics, specifications, performances and satisfactions. In the
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judgment of these experts, each topic was comprehensively covered by the

items on the questionnaire. Therefore, based on the best professional

judgment of experts, the content of the questionnaire was valid.

Description of the Profiles

The analyses of the profiles was completed using the data to compute

frequency distributions. The description includes the profiles of occu-

pants, houses, information sources, areas of satisfaction, and problems.

Profile of Occupants

The age range of the respondents was from 29 years to 73 years

with a median age of 46. The ages of the respondents' spouses or living

partners ranged from 24 years to 69 years with a median of 41 years (see

Table 1).

TABLE 1. Profile of Occupants: Age of respondent
and respondent's
spouse or living
partner.

Respondent

n (%)

Spouse or adult
living partner

n (%)
Total 93 (100.0) 93 (100.0)

No response 1 (1.1) 11 (11.8)

Mean 47.94 44.19
Median 46 41

Range 29-73 24-69

Gender. The gender of the respondents was 67 males (72.0%) and 26

females (67.7%). For respondents' spouse or living partner, there were

20 males (21.5%) and 63 females (67.7%). Ten persons (ma) did not re-

spond to the spouse or living partner question (see Table 2).



TABLE 2. Profile of Occupants: Gender of respondent
and respondent's
spouse or living
partner.

Respondents Spouse or adult living partner

Absolute Relative Absolute Relative
Frequency 'Frequency Frequency Frequency

Gender n (%)

Female 26

Male 67 72.0
Fo response -- --

Total 93 (100.0)

n (%)

63
20 21.5
10 10.8

93 (100.0)
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Education. The majority (65.6%) of the respondents had college de-

grees and were fairly evenly distributed among the college educated cate-

gories. Most (28.Q%) held graduate degrees, however, those with four

year college degrees (16.1%) and some "some graduate work" (21.3%) were

similar (see Table 3).

TABLE 3. Profile of Occupants: Educational level of res-
pondent and respondent's
spouse or living partner.

Level of Education

Respondents

Absolute Relative
Frequency Frequency

n (%)

Spouse or adult
living partner

Absolute Relative
Frequency Frequency

n (%)

Some high school -- (-- ) --

High school graduate 6 6.; 9 9.7
Trade school 3 3.2) 1 1 .1

Some college 16 17.2) 23
Two yr. college 6 6.5) 6 6.5
Four yr. college graduate 15 16 A 18 19.4
Sone graduate work 20 21 . 5 10 10.8
Graduate degree 26 28.0 17 18.3)

Norespomse 1 ( 1.1) 9 ( 9.7)

Total 93 (100.0) 93 (100.0)

Fewer (48.1%) spouses or living partners indicated completing college

educations. However, more spouses and living partners than respondents

identified that they had "some college education" (24.7%).

Number of people living in the house. Most (37.6%) respondents re-

ported that two people lived in the house. The range of the number of

persons in the house was from one person through seven persons (see Table

4).



TABLE 4. Profile of Occupants: Number of people
living in the
house.

Number of
People in house

1

2

3
4

5
6

7

Total

Absolute
Frequency

3
35
24
19

9
2
1

93

Relative
Frequency

(%)

27.11
25.8
20.4)

2.2
1.1

(100.0)

Income. The median total family income was in the category of

$30,000 through $39,999. Nearly one half (49.4%) of the respondents

indicated that their total family income was between $20,000 and

$39,999 (see Table 5).

TABLE 5. Profile of Occupants: Total family income
before taxes of
those people living
in the house.

Income Categories

Absolute

n

Relative
requencyFrequency

(%)

Less than $20,000 12 12.9)

$20,000 through $29,999 19 20.4)

$30,000 through $39,999 27 29.0)

$40,000 through $49,999 15 16.1)

$50,000 through $59,999 4 4.3
$60,000 through $69,999 6 6.5)

$70,000 through $79,999 2 2.2)

$80,000 through $89,999
$90,000 through $99,999 --

$100,000 or more 4 ( 4.3)

No response 4 ( 4.3)

Total 93 (100.0)

Tenure. All (100.0%) respondents owned their houses. A small

centage of the respondents indicated that they owned in condominium

(6.5%) or zero lot line (1.1%) (see Table 6).

TABLE 6. Profile of Occupants: 'Tenure of house.
Absolute Relative
Frequency Frequency

Tenure description n
(%)

Owned by respondent 86
Owned in condoainiva by respondent 6 961

)
Owned as a zero lot line by respondent 1 1.1
Rented by respondent

)

Total
93 (100.0)

39

Per-
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Discussion of Occupant Profile

A comparison of the passive solar house occupant profile in this

study with the passive solar house occupant profile developed from the

literature review was done. The following similarities were found.

Occupants in this study were like the occupants in previous studies in

median age, gender, educational level, number of people living in the

house and tenure of the house. One difference between the occupants in

this study and the occupants in previous studies was noted. Occupants

in this study were different from previous occupants in household income.

The occupants in this study had higher incomes. This could be related

to the differences of when the data were collected.

Profile of Houses

Type of passive solar system incorporated into the design of the

house. In most (40.99), two systems, a direct gain and a sunspace or

greenhouse were used. The second (22.6%) most used system was a direct

gain system and third (11.9%) was a combination of all three systems,

direct gain, Trombe wall, and sunspace or greenhouse (see Table 7).

TABLE 7. Profile of Houses: Type. of passive solar
system incorporated
in the design of the
house.

Type of systea

Absolute
Frequency

n

Relative
Frequency

(%)

Direct gain
Trosbe wall

21
2 21.2

Sunspace or greenhouse 9 9.7
Direct gain and Trosbe wall 9 9.7
Direct gain and sunspace or greenhouse 38 40.9
Trombe wall and sunspace or greenhouse 2 2.2
Direct gain, Troabe well and sunspace

or greenhouse
11 11.9)

No response 1 ( 1.1)

Total 93 (ioo.3)

Total percentage may not equal 100.0 because of rounding.
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Location of house. The majority (63.4%) of the houses were located

outside the city limits. Thus, fewer (36.6%) houses were located inside

the city limits (see Table 8).

TABLE 8. Profile of Houses: Location of houses
inside/outside city
limits.

Absolute
Frequency

Relative
Frequency

Boundary description n 00

Inside city limits 34 (36.6)

Outside city limits 59 (63.4)

Total 93 (ioo.o)

First occupant of house. All respondents (100.0%) were first occu-

pants of the houses surveyed (see Table 9).

TABLE 9. Profile of Houses: First occupant of house.

Absolute
Frequency

Relative
Frequency

Type of occupation n (%)

First occupant 93 (100.0)
Successive occupant 0

Total 93 (100.0)

Structure type. All but one of the houses (98.9%) were of a "one

family house detached from any other house" type. One (1.1%) house was

of "a building for three to five families row house type" (see Table 10).

TABLE 10. Profile of Houses: Structure type.

Absolute Relative
Frequency Frequency

Structure type n

One featly house ditsched from any other house 92 98.9
Building for two families (vertical duplex) 0
Building for two families (horizontal duplex) 0 0
Building for three to five families (row house) 1 1.1
Building for six or sore families

(rowhouse or stacked)
0 0

Total 93 (100.0)
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Square footage. The median and the mode (35.5%) square footage were

in the category of 1500 through 1999 square feet. However, nearly as many

respondents lived in 1000 through 1499 square foot houses (25.8 %) as lived

in 2000 through 2499 square foot houses (23.7%). The range was from less

than 500 square feet through 2500 or more square feet (see Table 11).

TABLE 11. Profile of Houses: Square footage of house.

Square footage

Less than 500 square feet

Absolute

FreqUency

1
500 through 999 square feet 1
1000 through 1499 square feet 24
1500 through 1999 square feet 33
2000 through 2499 square feet 22
2500 or more square feet 12

Total 93

Relative
Frequency

( % )

( 1.1
( 1.1

23.7
35.5

12.9

(100.0)

Number of rooms. The houses had a range in numbers of rooms from

one through 12 with none having two rooms. The median number of rooms

was six and the mode (25.8 %) was seven (see Table 12).

TABLE 12. Profile of Houses: Number of rooms*

Absolute
Frequency

Roos description

Relative
Frequency

(%)

one room 1 1.1

three rooms 3 3.2
four rooms 11 11.8
five rooms 14 15.6
six rooms
seven rooms

21 22.6
24

two rooms 0 0

25.8
eight rooms 11 (11.8)

eleven rooms
ten rooms

twelve rooms

3

1

nine rooms 3 3.2
3.2)
1.1)
1.1)

Total 93 (100.0)

*(excluding bathrooms, porches, balconies, foyers,
halfrooms, or space rented to other households).

Site location on lot. The majority (68.0%) of the houses were

sited true south. Of those not sited true south, more were sited
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(19.4%) west of true south than east (11.8%) of true south (see Table 13).

TABLE 13. Profile of Houses: Site location on lot.

Site description

True south
West of true south
East of true south

Total

Absolute
Frequency

n

64
18
11

93

Relative
Frequency

(%)

(100.0)

Site analysis for solar access prior to house construction. For a

majority (75.3%) of the houses a site analysis was completed prior to

construction. No kite analysis was completed prior to construction for

22.6 percent of the houses (see Table 14).

TABLE 14. Profile of Houses: Site analysis for solar
access prior to home
construction.

Site analysis

Yes
No
No response

Total

Absolute
Frequency

n

70
21
2

93

Relative
Frequency

(%)

22.6)
2.2)

(100.0)

Types of materials used to store solar heat. The majority of the

"respondents reported using these storage materials: concrete (67.9%),

brick or masonary (55.896), and rock or gravel (54.9%). Many also used

tile (48.4%) and water (39.10 (see Table 15).

TABLE 15. Profile of Houses: Type of materials used
to .store solar heat.*

Material used

Concrete
Brick or moony
Rock and gravel
Tile
Water

Absolute
Frequency

n

73
60

59
52
42

Relative
Frequency

(%)

67.89)

55.80)
34.87)
48.36)

39.06)

Amount of
Cubic feet

358
289

563
97

265

*respondents could check more than one response.



44

Discussion of House Profile

In previous passive solar house studies, four areas were emphasized

in the house profile: (1) the type of system used, (2) location of the

house, (3) kind of structure, and (4) size of house. In this study,

these four areas were examined and found to be similar to previous studies.

First, generally the direct gain system was most often used in previous

studies. However, in this study, the direct gain system was most often

used either in conjunction with another system or by itself. A sun space

or greenhouse system was the second most used system. Second, most houses

were located outside the city limits. In Oregon in 1981, 3884 total new

house construction starts were started outside the city limits as compared

to 3632 starts inside the city limits (Oregon Building Permit Summary,

1981). Third, the prevalent structure type was a single family detached

house. Fourth, the square footage of 'the houses was between 1000 through

2499 square feet.

Additional findings were reported in this study which were not re-

ported in previous studies: (1) number of previous occupants of the

house, (2) number of rooms in the house, (3) site location of the house,

(4) site analysis completed prior to construction, and (5) the most com-

mon types of materials used for heat storage. First, all respondents were

the first occupants of the house. This may be indicative due to the sam-

ple names and addresses obtained from the Oregon Department of Energy tax

credit list for solar building. Second, nearly one half of the respon-

dents indicated that the house had six or seven rooms. Many passive solar

houses are designed with open floor plans to facilitate heat distribution.

,Therefore, this finding should probably be used in conjunction with the
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square footage finding. Third, most houses were oriented true south, an

indication of planning to obtain the maximum sun for the efficiency of

the house. Planning for this was related to most respondents indicating

that a site analysis was completed prior to the start of construction.

Some respondents may or may not have been aware of all the details that

went into the planning of the house. The site analysis may have been

completed by an architect or builder without the respondent's knowledge.

Fourth, concrete was used most often as the thermal mass material. Since

this study was limited to Oregon residents and this material is readily

available at relatively low cost, it could be assumed that it would be

the best choice for thermal mass material.

Profile of Information Sources

The majority of respondents used books (77.4%), magazines (74.296),

architects (63.4%), other individuals (62.4%) and builders (50.5%). Few-

er respondents used government publications (40.9%), engineers (21.5%)

and Energy Extension agents (14.0%) (see Table 16).

TABLE 16. Sources of passive'solar home information
used by respondents.

Yes No No
Information sources n (%) n (%) Response Total

a. Books 72(77.4) 11(11.8) 10(10.8) 93(100.0)

b. Magazines 69(74.2) 12(12.9) 12(12.9) 93(100.0)

c. Individuals 58(62.4) 17(18.3) 18(19.4) 93(100.0)

d. Government 38(40.9) 29(31.2) 26(28.0) 93(100.0)
Publications

e. Architects 59(63.4) 21(22.6) 13(14.0) 93(100.0)

f. Builder 47(50.5) 23(24.7) 23(24.7) 93(100.0)

g. Engineer 20(21.5) 39(41.9) 34(36.6) 93(100.0)

h. Energy Extension agent 13(14.0) 42(45.2) 38(40.9) 93(100.0)
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Profile of Areas of Satisfaction

The majority (at least 66.7%) of the respondents were very satisfied

with the areas of energy saving, general maintenance requirements, effort

and time required in daily operation, floor plan and interior decorating.

Although less than one half (40.996) reported overheating, of those who

did the majority found it somewhat (63.2%) or very (10.5%) uncomfortable

(see Table 17).

TABLE 17.

Area of satisfaction

Areas of satisfaction with passive solar
houses.

Very Somewhat Somewhat Very No
Satisfied Satisfied Dissatisfied Dissatisfied Response Total

Energy savings 63 21 6 0 3
(%) (67.7) (22.6) (6.5) ( o ) (3.2) (10930.0)

General maintenance
requirements

62
(;13

(66.7)
22

(23.7)
4

(4.3)
3

(3.2)
2

(2.2)
93

(100.0
Effort and tine n= 65 19 2 1 6 93required in

daily operation
(%) (69.9) (20.4) (2.2) (1.1) (6.9) (100.0)

Floor plan r.= 62 24 4 0
3 93(%) (66.7) (25.8) (4.3) ( 0 ) (3.2) (100.0)

Interior decorating n= 65 21 2 1 4
(%) (69.9) (22.6) (2.2) (1.1) (4.3) (1010)

Area of satisfaction
Very Somewhat
Comfortable Comfortable

Somewhat
Uncomfortable

Very
Uncomfortable

Out of
Ranee Total

Overheating 1 8 24 4 1 38
(;413 ( 2.6) (21.1) (63.2) (10.5) (2.6) (100.0)

Overheating problem respondents n=93(%)
yes
no
no response

38

53 57.0%
2 2.2%

Profile of Problems

Only one problem, high windows or other glass areas cleaned, was

indicated by a majority (51.E%) of the respondents. The other six prob-

lems were reported by 31.2 percent or fewer (see Table 18).
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TABLE 18. Problems with passive solar houses.

Problem
Yes
1100

No
n (%)

No
Response Total

p. Condensation on windows 24(25.8) 62(66.7) 7(7.5) 93(100.0)

q. Extreme temperature
swings

19(20.4) 69(74.2) 5(5.4) 93(100.0)

r. .Inadequate shading by
decidious trees

29(31.2) 55(59.1) 9(9.7) 93(100.0)

s. Inadequate movement of
heat

22(23.7) 66(71.0) 5(5.4) 93(100.0)

t. High windows or other
glass areas cleaned

48(51.6) 38(40.9) 7(7.5) 93(100.0)

u. Not warm enough 20(21.5) 65(69.9) 8(8.6) 93(100.0)

v. Coverings for sloped
windows

19(20.4) 66(71.0) 8(8.6) 93(100.0)

Null Hypotheses Findings

Three null hypotheses were used to test for relationships between

each source of information used and 1) overall satisfaction from living

in a passive solar house, 2) each area of satisfaction with a passive

solar house, and 3) each problem with a passive solar house. Each null

hypothesis was tested using the Chi square statistical test. The level

of significance was set at the p.05 level, indicating that there is a

five percent chance that differences between the frequencies are the re-

sult of sampling error.

The null hypotheses are stated, and the results of the hypotheses

testing are reported. The findings (see Tables 19 through 33) are re-

ported by contingency tables and bar graphs. The numbers reported in

the somewhat dissatisfied and very dissatisfied categories are small and,

thus, reliable conclusions cannot be drawn relative to dissatisfaction.

Hot. There is no significant relationship between the use of each source

of information and the overall satisfaction of living in a passive

solar house.

Only two of eight relationships were found to be significant; maga-

zines and Energy Extension agents with overall satisfaction (see Table 19).
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TABLE 19. The relationship between the use of each
source of information and overall satis-
faction with a passive solar house.

Sources of information

Raw
Chi square

Overall satisfaction

Degrees of
Freedom p n

Missing
Cheery".

a) Books 1.58197 3 .6635 81 12

b) Magazines 7.96561 3 .0467 79 14

c) Individuals 3.62977 3 .3043 73 20

d) Government publications .49208 3 .9206 66 27

e) Architects 1.40887 3 .7035 78 15

f) Builders 1.06389 3 .7858 68 25

g) Engineer .66219 3 .8821 58 33

h) Energy Extension agent 11.38681 3 '.0098 54 39

'Significant at pc.05

Therefore, the overall null hypothesis was not rejected. With a raw Chi

square value of 7.96561 and 3 degrees of freedom the sub-null hypothesis

was rejected (p=.0467) at the pt%05 significance level for magazines.

There is a significant relationship between respondents' use of magazines

and the overall satisfaction of living in a passive solar house (see

Table 20). Whereas the majority of the respondents who both used and did

not use magazines as a source of information were very satisfied with

living in a passive solar house, a higher percentage of those respondents

Who used magazines were very satisfied with living in a passive solar

house.

With a raw Chi square value of 11.38681 and 3 degrees of freedom

the sub-null hypothesis was rejected (p=.0098), for the use of Energy

Extension agents (see Table 19). There is a significant relationship

between respondents' use of Energy Extension agents and the overall sat-

isfaction with living in a passive solar house (see Table 21). Whereas

the majority of respondents either who used or did not use Energy Exten-
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sion agents were very satisfied with living in a passive solar house.

A higher percentage of those respondents who did not use Energy &tension

agents were very satisfied with living in a passive solar house.

02. There is no significant relationship between the use of each source

of information and each area of satisfaction with a passive solar

house.

Four categories were used to measure the respondents' satisfaction

with the areas of a passive solar house. Seven of 48 sub-hypotheses were

rejected on the basis of the Chi square value and the degrees of freedom

at the ps.05 significance level (see Table 22). Therefore, the overall

null hypothesis could not be rejected.

With a Chi square value of 8.76190 and 2 degrees of freedom the null

hypothesis was rejected (p=.0444) for the use of books as the source of

information and satisfaction with the interior decorating in a passive

solar house (see Table 22). Whereas, the majority of those respondents

who either used or did not use books as a source of information were very

satisfied with the interior decorating, a higher percentage of those re-

spondents who did not use books were very satisfied with interior decor-

ating (see Table 23).

With a Chi square value of 9.29098 and 2 degrees of freedom the sub-

null hypothesis was rejected (p=.0096) for the use of magazines as the

informational source and satisfaction with energy savings in a passive

solar house (see Table 22). Whereas,' the majority of the respondents who

either used or did not use books as a resource were very satisfied with

energy savings (see Table 24). A higher percentage of those respondents

Who used magazines were very satisfied with energy savings.
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TABLE 20. The relationship between the use of magazines as sources of
information and overall satisfaction of living in a passive
solar house.

Hol There is no significant relationship between the use of
magazines as a source of information and the overall satis-
faction of living in a passive solar house.

(z) OVERALL SATISFACTION

b) Magazines Very Somewhat SomeWhat Very Row
Satisfied Satisfied Dissatisfied Dissatisfied Total

Count 55 8 3 1 67

YES
Row Percent (82.1 .( 4.5) 1.5 ( 84.8 )
Column Percent (85.9 (100.0 (75.0) 33.3
Total Percent (69.6 (10.1 ( 3.8) 1.3

Count 9 1 2 12

NO
Row Percent -- ( 8.3) (16.7 ( 15.2)
Column Percent 14.1 (25.0) (66.7
Total Percent 11.4 ( 1.3) ( 2.5

Column Total 64 8 4 3 79

(%) (81.0) (10.1) ( 5.1) ( 3.8) (100.00)

3
8

1

Pr

0
0

0.

toot-

MAGAZINES AND OVERALL SATISNACTICN

v/sat. sw/sat. sw/dIs.

es, the respondents who chose to use
the source of information nwS7

11111No, the respondents who chose not to
use the source of information nwl2

v/sat. - very satisfied
sc/sat. - somewhat satisfied-

- somewhat dissatisfied
v die. - very dissatisfied



51

TABLE 218 The relationship between the use of Energy Extension agents

as sources of information and overall satisfaction with living

in a passive solar house.

Hothz: There is no significant relationship between the use of Energy

Extension agents as a source of information and the overall

satisfaction of living in a passive solar house.

(z) OVERALL SATISFACTION

h) Energy Ex- Very Somewhat Somewhat Very Row

tension Satisfied Satisfied Dissatisfied Dissatisfied Total

Agent

Count

YE

Total percent
Column percent
Row percent

Count 36

Total percent (66.7
Column percent (83.7 28.6

3.7

(

( 1.9
(50.0

4.1 ( 75.9)
ioo.o

3.7)

Row percent
NO -

Column Total 43 7 2 2 54

(%) (79.6) (13.0) ( 3.7) ( 3.7) (100.0)

ENERGY EXTENSION AGENT AND OVERALL SATISFACTION

7

(16.3
(13.0

5

71.4

9.3

2

1

91.o
1.9

1

0

--

2

13
( 24.1)

41

loot_

O

O

O

7
O

ti

qi

,

KEY

v/sat.
Li

sw/sat dIs. s.

es, the respondents who chose to use
the source of informatior n13

IIII1No, the respondents who chose not to
use the source of inforsation n.41

v/sat. - very satisfied
sw /eat. - someshat satisfied

v die. - very dissatisfiedd
- soseshat dissatisfied
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TABLE 22. The relationship between the use of each
source of information, and each area of
satisfaction with a passive solar house.
*Significant at ps.05.

Sources of
Information

Raw
Chi-square

j. ENERGY SAVINGS

Degree
Freedom* p n

Missing
Observe.

k. GENERAL MAINTENANCE REQUIREMENT

Raw Degree Missing
Chi-square Freedom p n Observe.

a. Books 5.78850 2 .0553 80 13 1.97611 3 .5774 81 12

b. Magazines 9.29098 2 *.0096 78 15 5.43388 3 .1426 79 14

c. Individual .64286 2 .7251 72 21 .83614 3 .8408 73 20

d. Government 2.96559 2 .2270 64 29 .89674 3 .8262 66 27

Publications

e. Architects 1.01713 2 .6014 77 16 .82687 3 .8430 78 15

f. Builder 1.15805 2 .5604 67 26 1.54837 3 .6712 69 24

g. Engineer 3.07421 2 .2150 56 37 3.83161 3 .2802 58 35

h. Energy 2.93333 2 .2307 52 41 2.71013 3 .4385 54 39

Extension
Agent

Sources of
Information

EFFORT AND TIME
1. REQUIRED IN DAILY OPERATION

Raw Degree Missing

Chi-square Freedom p n Observe.

Raw
Chi-square

m. FLOOR PLAN

Degree
Freedom p n

Missing
Observe.

a. Books 3.50620 3 .3200 77 16 .76190 2 .6832 80 13

b. Magazines 8.15972 3 *.0428 75 18 4.17051 2 .1243 78 15

c. Individual 3.28055 3 .3504 71 22 1.70182 2 .4270 72 21

d. Government 4.66199 3 .1983 63 30 .60790 2 .7379 64 29

Publications

e. Architects 1.43541 3 .6973 .13 18 1.57747 2 .4544 77 16

f. Builder 1.35577 2 .5077 66 27 2.52908 2 .2824 67 26

g. Engineer 3.60942 2 .1645 56 37 2.86126 2 .2392 57 36

h. Energy 2.32273 2 .3131 53 40 1.42623 2 .4901 53 40

Extension
Agent

Sources of
Information

n. INTERIOR DECORATING

Raw --; Degree

Chi-square_ Freedom p n
Missing
Obeerva.

o.

Raw
Chi-square

OVERHEATING

Degree
Freedom p n

Missing
Observe.

a. Books 8.07876 3 *.0444 79 14 3.19143 3 .3630 35 58

b. Nagasines 19.07651 , 3 *.0003 77 16 9.36054 3 '.0249 32 61

c. Individual 4.02853 3 .2584 71 22 1.90140 2 .3865 31 62

d. Government 2.83498 .4178 64 29 1.45051 3 .6937 28 65

Publications

e. Architects 7.51076 3 *.0513 76 17 .81005 3 .8471 33 60

f. Builder 7.83330 3 *.0496 67 26 1.20842 2 .5465 26 67

g. Engineer 1.97252 3 .5781 57 36 .42581 2 .8082 23 70

h. Energy 1.49219 3 .6841 53 40 3.55147 .3141 23 70

Age
Extension

nt



TABLE 23. The relationship between the use of books as a source of
information and satisfaction with the interior decorat-
ing with a passive solar house.

H
o
2ans There is no significant relationship between the use of

books as a source of information and the satisfaction
with interior decorating in a passive solar house.

53

a) Books

Count

YES
Row percent
Column percent
Total percent

(n) INTERIOR DECORATING

Very Somewhat Somewhat Very
Satisfied Satisfied Dissatisfied Dissatisfied

50 17 2
(72.5) (24.6) ( 2.9)
(86.1 94.4) 1.00.0)

(63.3) (21.5) 2.5)

Row
Total

69
(87.3)

NO

Count
Row Percent
Column percent
Total percent

Column Total

(%)

8
80.0)
13.8)
10.1)

58

(73.4)

1
3.05..06

1.3)

18

(22.8) (

0

)

2

2.5)

1
10.1

100.0
'( 1.3)

1

( 1.3)

10
(12.7)

79

(100.0)

r

O
C
O

a
O
O
OG

O

BOOKS AND INTERIOR DECORATING

v/sat. sw/sat. sw/dIs/ v/dIs.

KEY

Yes, the respondents who chose to use
the source of information n69

NM, the respondents who chose not to

use the source of Information n=10
v/sat. - very satisfied
sw/sat. - somewhat satisfied

- somewhat dissatisfied
v din. - very dissatisfied
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TABLE 24. The relationship between the use of magazines as a source of
information and satisfaction with energy savings with a
passive solar house.

b
o2

j
: There is no significant relationship between the use of

magazines as a source of information and the area of satis-
faction of energy savings with a passive solar house.

b) Magazines.

YES

NO

(j) ENERGY SAVINGS

Very Somewhat Somewhat Very Row

Satisfied Satisfied Dissatisfied Dissatisfied Total

Count 49 16 2

Row Count (73.1) (23.9) ( 3.0)

Column percent (89.1) (88.9) (40.0)

Total percent (62.8) (20.5) ( 2.6)

Count 6 2 3

Row Count (54.5) (18.2) (27.3)

Column percent (10.9) (11.1) (60.0)

Total percent ( 7.7) ( 2.6) ( 3.8)

Column total 55 18 5

(%) (70.5) (23.1) ( 6.4)

mot

r

O

O

O

o

O
,

-J

MAGAZINES AND ENERGY SAYINGS

v/sat. sw/sat. sw s

67

( 85.9)

11
( 14:1)

(--) 78

(--) (loo.o)

files, the respondents who chose to use
the source of information nw67

No, the respondents who chose not to

use the source of information n=11
v /sat. - very satisfied
sw/sat. - somewhat satisfied

dissatisfied
s)(dis. - somewhat dissatisfied
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With a Chi square value of 8.15972 and 3 degrees of freedom the sub-

null hypothesis was rejected (F=.0428) for the use of magazines as the

informational source and satisfaction with the effort and time required

in the daily operation of the passive solar house (see Table 22). Whereas,

the majority of respondents who either used or did not use magazines as a

source of information were very satisfied with the effort and time re-

quired in daily operation (see Table 25). A higher percentage of those

who did not use magazines were very satisfied with the effort and time re-

quired in the daily operation of the passive solar house.

With a Chi square value of 19.0765]. and 3 degrees of freedom the sub-

null hypothesis was rejected (p=.0003), for the use of magazines as the

source of information and satisfaction with interior decorating of a pass-

ive solar house (see Table 22). Whereas, the majority of the respondents

who either used or did not use magazines as a source of information were

very satisfied (see Table 26), a higher percentage of those respondents

using magazines were very satisfied with interior decorating.

With a Chi square value of 9.36054 and 3 degrees of freedom the sub -

null hypothesis was rejected (p=.0249), for the use of magazines as the

source of information and the satisfaction with overheating (see Table

22). Whereas, the majority of those respondents who used magazines were

somewhat comfortable with overheating (see Table 27). For those respon-

dents not using magazines, an equal amount were very comfortable and some-

what confortable with overheating.

With a Chi square value of 7.51076 and 3 degrees of freedom the sub-

null hypothesis was rejected (p- .0513) for the use of architects as the

source of information and satisfaction with the interior decorating (see
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TABLE 25. The relationship between the use of magazines as a source of
information and satisfaction with the effort and time re-
quired in daily operation of a passive solar house.

H 2
bl

There is no significant relationship between the use of maga-
zines as a source of information and the satisfaction with
the effort and time required in daily operation of a passive
solar house.

) Magazines

(1) EF'F'ORT AND TIME REQUIRED IN
DAILY OPERATION

Very Somewhat Somewhat Very Row
Satisfied Satisfied Dissatisfied Dissatisfied Total

Count 49 13

Row percent 77.8 (20.6
YES

Column percent 81.7 (100.0

Total percent 65.3 ( 17.3

Count 11

NO
Row percent (91.7)

Column percent (18.3) ( --

Total percent (14.7)

Column total

(%)

6o 13

(80.0) ( 17.3)

1001_

1 63

( 1.6) ( 84.0)

(100.0)

1
( 8.3)
(100.0)
( 1.3)

1

( 1.3)

(

(

(

1. 3)

::

--

)

1

1.3)

12
( 16.0)

75

(100.0)

MAGAZINES AND WORT AND TINS MOOD
FOR DAILY OPERATION

v/sat. sw/sat. sw/d1s. vials.

Yes, the respondents who chose to use
the source of /emotion n-63

o. the respondents who chose not to
use the source of information n-12

v/sat. - very satisfied
sw/sat. - somewhat satisfied
sw/dia. - mmmewhat dissatisfied
v/dis. - very dissatisfied
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TABLE 26. The relationship of the use of magazines as a source of infor-
mation and satisfaction with interior decorating in a passive
solar house.

H 2
bn There is no significant relationship between the use of maga-

zines as a source of information and the satisfaction with
interior decorating in a passive solar house.

b) Magazines

Count
Row percent

YES Column percent
Total percent

Count
Row percent

NO
Column percent
Total percent

Column total

(n) INTERIOR DECORATING

Very Somewhat Somewhat Very Row
Satisfied Satisfied Dissatisfied Dissatisfied Total

51 15 66

(77.3) (22.7) ( ) ( 85.7)
(87.9) (93.8) ( ( )

(56.3) (19.5) ( )

7 1 2 1 11
( 9.1) ( 18.2)(63.6) ( 9.1) ( .3)

(12.1) ( (100.0) (100.0)

( 9.1) ( 1.3) ( 2.6) ( 1.3)

58 16 2 1 77

(75.3) (28.8) ( 2.6) 1.3) (100.0)

0

MAGAZINES AND INTERIOR DECORATING

v/sat.

KEY

sw/sat.
111

sw/d I s yid I s

Yes, the respondents who chose to use
the source of information ne66

11111Mo, the respondents who chose not to
use the source of information n-li

v/sat. - very satisfied
sw/sat. - somewhat satisfied

- smmndust dissatisfied
v die. - very dissatisfied
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TABLE 27. The relationship between the use of magazines as a source of

information and satisfaction with overheating of the passive

solar house.

H 2
b0 There is no significant relationship between the use of maga-

zines as a source of information and the satisfaction with

overheating of a passive solar house.

(o) OVEMEATING

Very Somewhat Somewhat Very Row
b) Magazines Com. Com. Unc. Unc. Total

Count
Row pe rcent
Column percent
Total percent

Count

NO
Row percent
Column percent
Total percent

Column total

1
(311
( 3

( 3.1)

2

66.7
6.3

3

19
(67.9)
(90.5)

(59.4)

2

( 9.5
( 6.3

21

7
25.1

(100.0)

( 21.9)

)

)

7

1
( 3.6)
(100.0)
( 3.1)

(

1

28
( 87.5)

4
( 12.5)

32

(%) ( 9.4) (65.6)

1s--
1
C
.4
O

O

O
O

ir.

(21.9)

MAGAZINES AND OVERHEATING

( 3.1) (100.0)

v /cos. sw/cton. sw /unc. v tinc.

KEY

Yes, the respondents who chose to use
the source of information nw28

IIII1Mo, the respondents who chose not to
use the source of information nw4

v /co*. - very comfortable

sv/0404. - somewhat comfortable
arum. - somewhat uncomfortable
v unc. - very uncomfortable
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TABLE 28. The relationship of the use of architects as a source of inform-
ation and satisfaction with interior decorating with a passive
solar house.

H 2ent
0

There is no significant relationship between the use of
architects as a source of information and the satisfaction
with interior decorating in a passive solar house.

(n) INTERIOR DECORATING

Very Somewhat Somewhat Very Row
e) Architects Satisfied Satisfied Dissatisfied Dissatisfied Total

Count 39 16 1 -- ) 56

YES
Row percent
Column percent

69.6
69.6

(28.6)
(94.1)

( 1.8)
(50.0)

)

-- )
( 73.7)

Total percent 51.3 (21.1) ( 1.3) -- )

Count 17 1 1 1 20

NO
Row percent
Column percent

85.0)
30.4)

5.0)

5.9)

5.1
50.0)

( 5.0)
(100.0)

( 26.3)

Total percent 22.4) ( 1.3) 1.3) ( 1.3)

Column total 56 17 2 1 76

(%) (73.7) (22.4) ( 2.6) ( 1.3) (100.0)

ARCHITECTS AND INTERIOR DECORATING

100E_

mw

0

O

ao

KEY

sw at.
9s111

es, the respondents who chose to use
the source of information nw56

11111No, the respondents who chose not to
use the source of information n.20

v/sat. - very satisfied
swisat. - somewhat satisfied
sw die. - somewhat dissatisfied
v die. - very dissatisfied



60

Table 22). Whereas, the majority of respondents who either used or did

not use architects were very satisfied with the interior decorating (see

Table 28), a higher percentage of those respondents not using an architect

were very satisfied with the interior decorating.

With a Chi square value of 7.83330 and 3 degrees of freedom the sub-

null hypothesis was rejected (p=.0496), for the use of a builder as the

informational source and satisfaction with interior decorating (see Table

22). Whereas, the majority of those respondents who either used or did

not use builders as a source of information were very satisfied with the

interior decorating in the passive solar house (see Table 29), a higher

percentage of those respondents using builders were very satisfied with

the interior decorating.

H
o
3. There is no significant relationship between each source of informa-

tion and each problem with a passive solar house.

Respondents indicated that they either had or did not have each prob-

lem. Three of 56 hypotheses were rejected on the basis of the Chi square

value and the degrees of freedom at the pc.05 significance level (see

Table 30). Therefore, the overall null hypothesis could not be rejected.

With a Chi square value of 3.69911 and 1 degree of freedom the sub-

null hypothesis was rejected (p=.0544) for the use of magazines as the

source of information the problem of inadequate shading by deciduous trees

(see Table 30). Whereas, the majority of respondents who did not use

magazines had a problem with inadequate shading.

With a Chi square value of 4.96906 and 1 degree of freedom the sub-

null hypothesis was rejected (p=.0258) for the use of architects as the

source of information and the problem of high windows and other glass areas
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TABLE 29. The relationship between the use of builders as a source of
information and satisfaction with the interior decorating
with a passive solar house.

f
H 2

n
o

There is no significant relationship between the use of
builders as a source of information and the satisfaction
with the interior decorating of a passive solar house.

f) Builders

(n) INTERIOR DECORATING

Very Somewhat Somewhat Very Row
Satisfied Satisfied Dissatisfied Dissatisfied Total

Count 37 6 2 ( ) 45
Row percent

YES
Column percent

(82.2)
74.0)

(13.3)
100.0)

( -- ( 67.2)

Total percent (55.2) ( 9.0) 3.0) ( )

Count 13 8 ( ) 1 22
Row percent (36.4) ( -- ) ( 4.5) ( 32.8)NO
Column percent

(59.1
26.0 (57.1) ( -- ) (100.0)

Total percent (19.4 (11.9) ( -- ) ( 1.5)

Column total 50 14 2 1 .67

(%) (74.6) (20.9) ( 3.0) ( 1.5) (100.0)

100t...

S

.4

--

0

BUILDERS AND INTERIOR DECORATING

v/sat. sw/sat. sw/dis. v/dis.

es, the respondents who chose to use
the source of information nw45

111114o, the respondents who chose not to
use the source of information n-22

v/sat. - very satisfied
sw/sat. - somewhat satisfied

- somewhat dissatisfied
dim. - very dissatisfied
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TABLE 30. The relationship between the use of each source of information

and each problem with a passive solar house.

p. CONDENSATION ON WINDOWS

Chi-square Degree
Correct- Freedom p n

ed

Missing
Observa-
tion

q. WfTREME TEMPERATURE SWINGS

Chi-square Degree
Correct- Freedom p n

ed

Missing
Observa-

tion

a. Books 0 1 1.000 77 16 .08215 1 .7744 79 14

b. Magazines .05154 1 .8204 76 17 .75482 1 .3850 78 15

c. Individuals .05919 1 .8078 70 23 .0 1 1.000 72 21

d. Government .02812 1 .8668 64 29 .0 1 1.000 66 27

Publications

e. Architects .58349 1 .4449 75 18 .01159 1 .9143 77 16

f. Builder .67998 1 .4096 65 28 .14420 1 .7041 67 26

g. Engineer .10537 1 .7455 57 36 .42385 1 .5150 58 35

h. Energy 1,30000 1 .2542 52 41 .02896 1 .8649 53 40

Extension
Agent

t. HIGH WINDOWS OR OTHER u. NOT WARM ENOUGH

'.GLASS ARIAS CLEANED

Chi-square Degree Missing Chi-square Degree Missing
Correct- Freedom p n Observe,- Correct- Freedom p n Observa-

ed tioH mi tion

a. Books .0 1 1.000 77 16 .0 1 1.000 76 17

b. Maga:Ines .01949 1 .8890 75 18' .43198 1 .5110 75 18

o. Individuals .0 1 1.000 70 23 .04487 1 .8322 69 24

d. Government 1.05932 1 .3034 63 30 .00127 1 .9716 64 29

Publications

e. Architects 4.96906 1 v.0258 75 18 .70502 1 .4011 74 19

f. Builder .00487 I .9444 65 28 1.26164 1 .2613 65 28

B. Enlianer .01429 1 .9048 55 38 .00496 1 .9438 57 36

I h. Energy .97294 1 .3239 50 43 .15714 1 .6918 51 42

Ekteheicn
Agent
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TABLE 30. The relationship between the use of each source of information
and each problem with a passive solar house (continued).*

PROBLEMS

r. INADEQUATE SHADING BY
DECIDUOUS TREES

Chi-square Degree
Correct- Freedom p n

ed

Missing
Observe-

tion

a.

Chi - square

Correct-
ed

INADEQUATE MOVEMENT
OF HEAT

Degree
Freedom p n

Missing
Observa-

tion

a. Books .00057 1 .9810 75 18 .04622 1 .8298 79 14

b. Megasines 3.69911 1 *.0544 74 19 .11459 1 .7350 78 15

c. Individuals 19777 1 .6565 69 24 .0 1 1.000 71 22

d. Government
Publications

.82260 1, .3644 63 30 .02019 1 .8870 65 28

o. Architects 1.95005 1 .1626 73 20 .19740 1 .6568 76 17

f. Builder .92812 1 .3354 64 29 .0 1 1.000 67 26

E. linfamer
.0 1 1.000 56 37 .0 1 1.000 57 36

h. Lora 3.72024 1 *.0538 50 43 .29405 1 .5876 52 41

Extension
Agent

v.

Chi-square
Correct-

ed

COVERINGS FOR
SLOPED MEOWS

Degree
Freedom p n

Missing
Observa-

tion

a. Books .0 1 1.000 76 17

b. Magasines .29915 1 .5844 74 19

c. Individuals .28027 1 .5965 69 24

d. Government .84375 1 .3583 63 30

Publications

S. Architects 2.49703 1 .1141 74 19

f. Builder
.21544 1 .6425 65 28

g. Engineer
.59481 1 .4406 55 38

h. Energy
.0 1 1.000 50 43

Extension
Agent

*Significant at P<.05
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TABLE 31. The relationship between the use of magazines as a source of
information and the problem of inadequate shading by deciduous
trees with a passive solar house.

H03
br

t There is no significant relationship between the use of
magazines as a source of information and the problem of
inadequate shading by deciduous trees with a passive
solar house.

b) Magazines

r.

Yes

INADEQUATE SHADING BY DECIDIOUS TREES

No .-Bow
Total

Count 18 45 63

Row percent (28.6) (71.4) ( 85.1)
YES Column percent 72.1 (91.8)

Total percent (24.3) (60.8)

Count 7 4 11

Row percent
NO

Column percent

(63.6)
(28.0)

(36.4)
( 8.2)

( 14.9)

Total percent ( 9.5) ( 5.4)

Column total 25 49 74

(%) (33.8) (66.2) (100.0)

a

a

0.
eO

O

oM

NADAL/NIS AND INADOWATE SHADING BY DECIDIOUS TREES

YES

KEY
Yea, this source of information was used n-63

IIIIINo, this source of information was not used nail
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cleaned (see Table 30), whereas, the majority of respondents who used

architects as a source of information reported a problem with high win-

dows or other glass areas cleaned (see Table 32). The majority of re-

spondents not using architects reported no problem with high windows or

other glass areas cleaned.

With a Chi square value of 3.72024 and 1 degree of freedom the sub-

null hypothesis was rejected (p= .0538) for the use of Energy Extension

agents as the source of information and the problem of inadequate shading

by deciduous trees (see Table 30). Whereas, the majority of respondents

who used or did not use Energy Extension agents as a source of informa-

tion reported no problem with inadequate shading by deciduous trees (see

Table 33). All respondents who used Energy Extension agents reported no

problem with inadequate shading by deciduous trees.

Discussion of Null Hypotheses Findings

Previous researchers have indicated a need for more available infor-

mation to the public about living in passive solar houses. Researchers

indicated noninstrumented evaluations are important to perceive occupants'

level of satisfactiOn. Most previous researchers have not completed

hypothesis testing (the exception is the Class C study) and have had

small sample sizes. Similar to previous findings, the respondents in

this study indicated an overall satisfaction with living in passive solar

houses. Two sources of information related significantly with a positive

overall level of satisfaction, magazines and Energy Extension agents.

Concerning the Niemeyer and Morris (1982) model, the relationship

between resource constraints (sources of information) and energy satis-

faction (areas of satisfaction) was partially substantiated. Overall,
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TABLE 32: The relationship between the use of architects as a source of
information and the problem of high windows or other glass
areas cleaned with a passive solar house.

Ho3ets
There is no significant relationship between architects as a
source of information and the problem of high windows or other
glass areas cleaned in a passive solar house.

t. HIGH WINDOWS OR OTHER GLASS AREAS CLEANED
Row

e) Architects Yes No Total

Count 38 19 57

YES
Row percent (66.7) (33.3) ( 76.0)
Column percent (86.4) (61.3)
Total percent (50.7) (25.3)

Count 6 12 18

NO Row percent 33.3) (66.7) ( 24.0)
Column percent 13.63 p3.1
Total percent 8.0 16.0

Column total 44 31 75

(%) (58.7) (41.3) (loo.o)

Po

a
O
a.

oM

0.

Amman AND HIGH WINDOWS AND OTHER GLASS MAN
CLEWED

IONS

YES NO

KEY

111111Yee, this source of inforsation was used n.57

this source of inforsation was not used nw18
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TABLE 33. The relationship between the use of Energy Extension agents

as a source of information and the problem of inadequate shad-

ing by deciduous trees with a passive solar house.

hr There is no significant relationship between Energy Extension
H
0
3 :

agents as a source of information and the problem of inadequate

shading by deciduous trees with a passive solar house.

h) Energy Extension agent

Count
Row percent

YES Column percent
Total percent

Count
Row percent

NO
Column percent
Total percent

Column total

(%)

r. INADEQUATE SHADING BY DECIDUOUS TREES

Row

Yes No Total

( 10 10

( (100.0) ( 20.0)

( -- ) ( 28.6)

( ) ( 20.0)

15 25 40

( 37.5) ( 62.5) ( 80.0)

(100.0)

( 30.o) 76:1.53

15 35 5o

( 30.0) ( 70.0) (ioo.o)

EVIEU EXTENSION AGENT AND WADI:QOM SHADING HT

=IDIOM TREES

100;

a
0

0.

YES

UT

2Us, this source of information was used n10

No, this source of information was not used n.eO
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respondents were positive about significant relationships between seven

sources of information and specific areas of satisfaction. Builders,

books, architects, and magazines were, significantly related to interior

decorating. Magazines were the most often used source of information,

and respondents who used them were positively satisfied with living in

a passive solar house. Significant relationships between magazines and

energy savings, effort and time required for daily operation and lack of

overheating were noted. The relationship between resource constraints

(sources of information) and energy conditions (problems) was also at

least partially substantiated by these research findings. When specific

problems with the house were defined, three informational sources were

found to be significantly related. First, all of the people who used

Energy Extension agents as an informational source found no problem with

the inadequate shading of deciduous trees. Second, a large perdentage

of respondents who used architects as a source of information did have

problems with keeping high windows and other glass areas cleaned. This

was the only significant relationship where the use of a source resulted

in greater dissatisfaction, and third, respondents who used magazines as

a source of information were satisfied with the shading of deciduous

trees.
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CHAPTER V

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS FOR FURTHER STUDY

Summary

The purpose of this research was to assess the post occupancy eval-

uation of passive solar houses and to address the limitations of previous

research. First, the sample size was large enough to allow for statisti-

cal analysis; second, specific hypotheses were tested; third, through

hypotheses testing, an understanding of the relationships between sources

of information and overall satisfaction, areas of satisfaction and prob-

lems with passive solar houses was gained.

The objectives were: 1) to examine a profile of passive solar house

post occupants, 2) to examine a profile of passive solar houses, 3) to

examine a profile of sources of passive solar information used by occu-

pants, 4) to examine a profile of areas of satisfaction with passive solar

houses, 5) to examine a profile of problems with passive solar houses, and

6) to determine possible relationships between the use of each source of

information and overall satisfaction, each area of satisfaction and each

problem with passive solar houses.

The Niemeyer and Morris (1982) "Energy Adjustment Model" was used to

describe the relationships among the variables in this study. A theoreti-

cal model, Solar Information Model, was then developed in which the rela-

tionships of variables used in this study were illustrated.

Data from the "Post Occupancy Evaluation of Passive Solar Homes in

Oregon" were used for this study. This questionnaire was developed by

experts in the fields of housing and house energy. They determined the
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topical divisions of the questionnaire to be motivation, design/construc-

tion, economics, specifications, performances and satisfactions. Based

on the professional judgment of experts, the content of the questionnaire

was valid. The sample was drawn from Oregon residents who had applied to

the Oregon Department of Energy for passive solar tax credits. Those who

had indicated a willingness to be contacted composed the sample for this

study. The Dillman (1978) method was used to elicit a high response rate

to the mail questionnaire. The data was collected in June 1982 and re-

sulted in a base of 93 households, for a 60.4 percent sampling response

rate. Frequency distributions were used to examine the profiles, and Chi

square statistical tests were used to test three null hypotheses.

The occupants' profile consisted of a gender ratio of one half males

and one half females with a median age of 46 for respondents and 41 for

respondent's spouse or living partner. Households were generally two

adults with high levels of education and gross household income of

$30,000 through $39,999. All respondents owned their own houses.

All houses were first owner occupied. Most houses were located out-

side the city limits, were single family detached structures, were facing

true south and were designed with a combination of direct gain and sun-

space or greenhouse for a passive solar system. For a majority of the

houses, site analysis had been completed prior to construction. The

median size of the houses was 1500 through 1999 square feet or seven

rooms. Concrete was the most used heat storage material.

The majority of the respondents used books, magazines, architects,

other individuals and builders as sources of information about passive

solar housing. Government publications, engineers and Energy Extension

Agents were used less often.
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The majority of the respondents were very satisfied with these

specific areas within the passive solar house: energy savings, general

maintenance requirements, effort and time required in daily operation,

floor plans and interior decorating. Overheating was found to be an

area of dissatisfaction.

Over one half of the respondents indicated having a problem with

high windows or other glass areas needing to be cleaned. Less than one

third of the respondents indicated having problems with condensation on

windows, extreme temperature swings, inadequate shading by deciduous

trees, inadequate movement of heat, the house not being warm enough and

coverings for sloped windows.

Only two significant (pt.05) relationships were found when testing

eight individual relationships between sources of information and overall

satisfaction of living in a passive solar house; therefore, the first

overall null hypothesis was not rejected. The use of magazines was

significantly (p=.0467) related to overall satisfaction, with those using

magazines being more satisfied. The use of Energy Extension agents was

Also significantly (p=.0098) related to overall satisfaction.

Seven significant (p<.05) relationships were found when testing 48

individual relationships between sources of information and specific areas

of satisfaction within the passive solar house; therefore, the second

overall null hypothesis was not rejected. Interior decorating was sig-

nificantly positively related to books (p=.0444), magazines (p=.0003),

architects (p=.0513), and builders (p=.0496). Magazines were the most

often used sources of information and were significantly related to areas

of satisfaction. In addition to interior decorating, magazines were
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found to be significantly (px.05) related to energy savings (p=.0096),

effort and time required in daily operation (p=.0428), and overheating

(p=.0249).

Three significant (134.05) relationships were found when testing 56

relationships between sources of information and specific problems in a

passive solar house; therefore, the third null hypothesis was not re-

jected. Two relationships were found to be positive in nature: the

problem of inadequate shading of deciduous trees and the informational

sources of magazines (p=.0544) and Energy Extension agents (p=.0538).

The use of architects and the problem of high windows or other glass

areas cleaned (p=.0258), the majority of respondents expressed having

this problem when architects were used as a source of information.

The results of this study are evidence that occupants are overall

satisfied with their passive solar house and have few problems and areas

of dissatisfaction. In addition, relationships were found between sources

of information and satisfaction of living in passive solar housing and

specific areas of satisfaction and problems with the passive solar house.

The relationships of the variables in this study as described through

the Niemeyer and Morris (1982) Model were substantiated by the results of

this study (see Figure 2). Resource constraints (sources of information)

were significantly (K.05) related to energy conditions (problems) and

energy satisfaction (areas of satisfaction). Additionally, resource con,-

straints were found to be related to a dependent variable overall housing

satisfaction, which Niemeyer and Morris (1982) did not include in their

model.
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Implications

The profiles of the occupants, houses, sources of information, areas

of satisfaction, and problems with passive solar houses and the findings

of the testing for relationships between sources of information and sat-

isfactions, areas of satisfaction and problems occupants have with pass-

ive solar housing can be beneficial in the following ways. First, aid

can be given in the decision making process for current and future pass-

ive solar house occupants. Future occupants will be able to determine

the size and style of existing houses, the types of systems used, and the

location of houses. Findings of this research provide empirical evidence

of previous occupants' use of information sources that will aid future

occupants to make decisions.

Second, aid will be given to housing industry, architects, builders,

housing officials and planners to make decisions about the future design

and use of passive solar houses. The age of occupants, educational level,

and size of household will give specific guidelines to the professionals

for design consideration in style, sophistication and overall size of the

houses.

This researcher found that most respondents lived outside the city

limits in a single detached family structure with specific considerations

made to solar orientation. This would suggest to housing professionals a

marketability plan for future houses. However, with existing solar access

ordinances perhaps there could be more passive solar construction within

city limits.

Respondents indicated the types of passive solar systems they pre-

ferred and some problems associated with the systems and design features
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of the house. Housing designers will be able to use this information to

alter designs for a higher degree of housing satisfaction. Recognizing

that design and use consideration of the most efficient and cost effec-

tive materials could be based on the most often used storage material.

Third, the informational sources described in the null hypotheses

outline a dissemination route for public and private educators and Energy

Extension agents. These educators will be able to review specific areas

of satisfaction and problems, find solutions, and inform occupants and

future occupants of solutions. In this study the age, gender, and edu-

cational level of the occupants are outlined so that educators can adjust

their dissemination accordingly. This study also serves as an evaluative

tool for past information disseminated by housing professionals and edu-

cators.

Fourth, legislators could now reflect on the characteristics of the

Oregon passive solar respondents in this study when deciding how incen-

tives could be designed for future passive solar house occupants. This

study not only gives demographic details but also gives where the houses

are being built, incomes of the residents, style of houses, materials and

systems used and details about where occupants find information about

housing. Legislators could also budget support for the informational

systems that have been shown to service consumers' needs. All four

groups of professionals outlined can benefit from the knowledge of sources

of information for adaptability, evaluation and feedback to improve satis-

faction with passive solar housing.

Recommendations for Further Study

1. This study was limited to one geographic area. The sample was not
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random and all the respondents were first time house owners. A broader

sample may yield more variance in satisfaction. In this study most re-

spondents were satisfied and thus identification of sources of dissatis-

faction were difficult. A larger sample size may give a researcher more

opportunity to test dissatisfied respondents.

2. It would be useful to replicate this study in view that this is the

first time the relationships given have been examined.

3. It would be beneficial to have on site (instrumented) audits compar-

ing actual energy records to perceived (noninstrumented) performances of

the systems or the status of reported design problems.

4. Insights into understanding passive solar housing occupants are pro-

vided with this study; however, it would be beneficial to better under-

stand the decision making process used by occupants. The most appropri-

ate type of study might be a longitudinal design that would track the

future use of passive solar housing by occupants over a longer period of

time.

5. It would be important to continue post occupancy evaluation of pass-

ive solar houses for further design considerations in the future.
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APPENDIX A

Questionnaire

?ASSI7E zcLat momz

1. Were the principal features of 'our passive solar nose in:l...ded in the original design or
were they installed attar the house ma* built? (21rol. or. number.)

1 IN THE ORIGINAL DESIGN (Skip to Question 2)
2 /NMI= AFTER ROUSE WAS BUILT

You have aompleted the questionnaire. Pleas. return it to us in the self-
addressed envelope so that you will not receive a follow-up duestiannaire.
Thank you.

2. When you were in the market for your current home. did you start out looking for a home or
designs of homes that incorporated passive solar design? (Circlet one.)

YES. LOOKED FOR A SOLAR HMI
2 NO

3. Below is a list of passive solar systems that may be incorporated into the design of your
home. Please indicate wnether or not each system is Incorporated into your hone's design.

Incorporated into
your ales guise?

Ulan
a. Direct gain (interior sun space) 1 2 .

b. Trombe wall. . . . . . . 1 2

c. Sun space or greenhouse 1 2

d. Cther (Write in)

4.

1 2

For tarn source listed below that you used. please indicate whether or not you used this
and if you found the source to be very useful. somewhat useful. not very useful. or net
a: all useful. Also irAicate which sources. if any. you would recommend to friends doing
their first passive solar design.

Sourtes

Did you
use this
pource? "wniflonSrAf

Recommend
to a

32 6L ILEX ALL 1.2

a. Books 1 2 1 2 3 1 2

b. Magazines 1 2 1 2 3 4
c. Newspaper 2 1 2 3 1
d. Library reference material . . 1 2 1 2 3 4 1 2

e. 7overnment publications 1 2 . 2 3 4 1 2

f. Government agencies
g. Community college credit

1 2 1 2 3 4 1 2

class(es). . . . . ...... 1 2 I 2 3 4 1 2

h. Adult education class(es). . . 1 2 1 2 3 4 1 2

I. Solar seminars or conferences. 1 2 1 2 3 4 1 2

J. Individuals. . . . . . . . . . 1 2 1 2 3 4 1 2

k. Yellow pages 1 2 2 3 4 1 2

I. Passive solar homes 1 2 1 2 3 4 1 2

a. Home shows ...........
n. Workshops (By whom? Write in)

1 2 1 2 3 4 1. 2

1 2 1 2 3 4 2

o. other (Arita

1 2 1 2 3 4 1 2

3. Below is a list of some professionals who are sometimes involved in the design of new homes.
Please indicate whether or not.

a) you consulted with each about passive solar.
b) each suggested passive solar.
0) Now, for each person you consulted for passive solar please circle whether you thought

this person was very useful. somewhat useful, not very useful, or not at all useful.

5a 5b 5c

gonsulted? ;wrested? sl-21ii8P"mcT
Professionals 171 ISI 1.2 12 NAT_ UM ALAIL

1 2 3 isa. Architect 1 2 1 2

b. Builder 1 2 1 2 / 2 3 to

c. Engineer 1 2 1 2 1 2 3 to

d. Energy extension agent 1 2 1 2 1 2 3 e

I,. Real estate agent
f. Other (Write in)

1 2 1 2 1 2 j 4

. . 1 2 1 2 1 2 3 4
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6a. When you were making a decision about your passive solar home. its Moro any other Informa-
tion you would have to have received from the people you :moulted with that they were
unable to provide?

1 US
Describe

2 MO

61. Please indicate whether or not each of the kinds of information listed below was provided
by these people. Also Indicate the usefulnesb of the information that was provided.

Information

Frovidod?

MEE 22 nal
BAP118/2? NCT

a. Expected performance of the system 1 2 1 2 3 .4

b. "hinterland* of the system 2 2 3 4
it. Personal involvement with the system
d. Other (Write in)

1 2 2 3 14

. . : 2 1 2 3 4

7a. Seim is a list of factors that may have influenced your decision to have passive solar
features in your home. Please indicate if each factor was very Important, somewhat
important. rot very important, or not at all iaporcant in your decision.

ara211.
Xng°

PILE MAT MX
vOT
ALL

a. Conserve national energy 1 2 3 4
b. Closer to nature 1 2 3 4
C. Provide more coafortable environment
d. Dave a greenhouse for indoor gardening/food production

1

1

2
2

3
3

,

4

e. Increase value of house 1 2 3 4

f. Protect family against fuel shortages 1 2 3 4

g. Pursue hobby i 2 3 4

h. Use renewable energy sources 2 3 It

1. Provide an attractive environment in which to live 1 2 3 a

.1. Cost effectiveness of passive solar features (payback
period) 1 2 3 14

k. Save on fuel costs 1 2 3 4
1. Like exterior appearance 1 2 3 4
a. Prefer floor plan 1 2 3 4
n. Provide warm rooms without extra cost 1 2 3 4

o. Provide day lighting 1 2 3 It

7b. Of those factors you said were very isporment in a-o above. please rank the three cost
important features by letter. (Put letter on lino below.)

MOST IWO/MAR :ATTER

SECOND =ST IMPORTANT MITER

THIRD ROST I7I4ORT.tal UTTER

!. All things considered, now satisfied or dissatisfied are you with your passive solar home?

'1 VERY SATISFIED
2 SOOLoWNAT SATISFIED
3 SOMEWHAT DISSAT/3FIED
4 FEET DISSATISFIED

9. Who did the actual construction of your home's passive solar features? (Circle one.) Was it,

1 BUILDER OR SUBCM/TAACTOR
2 YOURSELF

CCMSIMATION
4 OTMA (Write in)



10a. Nest. we would like to ask about how such mercy it took to run your hose In 1981. PLease

answer as best you can. If your bills are handy. they could be very helpful. (:f you lived

in your hems only during part of 1981, please pus the number of months hors, ). Also

comment if the mom usage was not typical of normal home usage.

approximate
Your cost amount used

ban for 1981? Ja12111 Toical of home roar,?

a. Electricity . . 3 :CET KILOWATT
HOURS COMMENT

b. Heating oil . $ CGS? GALLONS COMMENT

c. Wood 3 COST CCROS =WERT

d. Natural gas . . A COST THERMS :CSOMMT

e. Other (Writ, in)

3 COST :MOT
tart:* in
curthase

unit)

:Ct. Which of the including solar is your main scum. of /flora for.

WATER HEATING?

SPACE HEATING?

11. Whether or not you have previously calculated energy savings, we would like to now ask you

about both estimated and anticipated energy savings. If your use of passive solar does not

apply to cooling, enter '091 in the 'Cooling' column. if it does not apply to heating.

enter '0" 4 in the -Heating' column. If you do not heat water with a passive or active

solar energy system. enter in the hot water column.

a. When the solar features cf your home were
designed, what porzentage of your annual
heating and cooling needs lid you Ineci
them to provide?

b. For the Last year. what percentage of your
heating and cooling needs do you estimate
were suoolleq by solar?

Heatine

5

2222ang

5

Hot water

4

4 4

Thinking ahead to next year. what percentage
Of :Our heating and cooling needs do you
pticicate lei naiad by the solar
..oaturos of your home? 4 4 4

12. Please indicate which of the following people, if anY, showed you calculations of the
energy cost savings that you could expect to achieve from your passive solar features.

Also indicate if you wanted this information.

Provided
calillalions?

?man

Wanted
ingnalion?

a. Architect 1 2 1 2

b. Builder 1 2 t 2

e. Engineer 1 2 i 2

1. Energy extension agent 1 2 / 2

e. Real estate agent . 1 2 1 2

f. Did calculation yourself.
g. Other (Write in)

. . /

2

2

I.

1

2

2

13. For the following items that you used to furnish your passive solar space. please indicate
whether or not you had adequate information for the one's you selected.

Adequate

lamagen?

a. Furnitur* design (bulky vs. airy) . . .

b. Window coverings
1

1

2
2

e. Floor coverings 1 2

d. Furniture coverings
e. Other (Write in)

. .

1

1

2

2

lb. In the table below, please write in the type(s) of insulation materials and amount of
Insulation in the floor, walls, and ceiling.

a. Floor

b. Wills

c. Ceiling

pme, of insulation materials Apount of insulation

INCHES

INCHES

INCHES

82
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1a. Jelow /s a 4442 of AJPCI3 7: yo6r p&SAIVo sour zone. P.mie Inal:a:w now JatIr:lec :r
dissatisfied you are with.

VERY SAT- SCSILWEAT 3CNEWEAT VERY 3IS-

anal gaga SATISFIED ;13SATISMO

a. Energy savings 1 '.. 3 L.

b. Heat distribution 1 2
i

c. Cooling distribution I 2

d. Humidity control 1 2 5 4

o. Exterior design of house 1 2 3 4

f. Comfort level 1 2 3 4

g. General maintenance requirements 2 3 4

h. Effort'and time required in daily
operation. . . . ..... I. 2 3 II

1. Performance of mechanical components 1 2 3 a

J. Floor plan 1 2 3 4

k. Internal noise level 1 2 3 4

1. Interior decorating 1 2 3 4

15b. Please list below all aspects that you labeled in Question 15a as very dissatisfied with and
briefly describe your reasons for dissatisfaction.

Aspect (Write letter
on Line)

LETTER

LETTER

LETTER

LETTER

Season for dissatisfactitr.

Ida. Rave you ever had problems with overheating in your primary living space as a result of
the passive solar features of your home?

'PM
2 30 (Skip to Question 17)

160. If you do have such problems with overheating. please answer the following
questions in the table below.

a) For each season write down the average number of days per month in all season
when overheating occurs. If none, write '0".

b) Please list the hours when the overheating usually occurs. Po sure to indicate
whether each time is a.m. or p.m.

c) Pleas* indices* the average outside Parenheit temperature when overheating occurs.
d) Please indicate the number of hours of overheating.
e) plus* indices* whether the recur which overheat are roses with southern exposed

glass, other rooms with no southern glass, or both types of rooms.

16ba 16bb 16bc 16bd 16be

Season

a. Summer

b. Fall

c. Minter

d. Spring

Average
nr. of
days per
month it
prows v

Time in
which over-
heating
occurs?

Outside
temper-

&Rib
F

F

F

Mach rooms overheat?
Mow South Other boo t%

many es
hours7 eta dia% Ay a§

1 2

1 2

1 2

1 2

16c. When your hose overheats, how uncomfortable is your household?

I VEST UNCOMFORTABLE
2 SOSIIMMAT UNCOMFORTABLE
3 SOMZbOLAT COMFORTABLE
4 VERY COMFORTABLE

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

17. On the next page is-a table listing several kinds or problems some people have experienced
in their v spacq that is related to the passive solar features of their home.
For each pro, em 11.1 please fill out the table for questions -17d.

17a. Please indicate whether or not you have experienced the problem. If yes go on
with 17b-17g. It no go on to the next problem.

17b. Circle the appropriate number in the table to show whether you feel the problem was
very serious, somewhat serious, not very serious, or not at all serious.

17o. For each problem you experienced, circle the number to indicate whether or not you took
any action towards correcting the problem.

17d. If you had a builder for the passive solar features of your home. circle the number
to indicate whether or not the builder took steps to correct the problem or it it does
not apply.

17e. For each problem, please indicate whether or not the problem has now been corrected
12 gggg satisfaction.

17f. NOW, for those problems that have not been corrected to your satisfaction, please
indicate whether the problem is now very serious, somewhat serious, not very serious.
or not at all serious.

17g. Please indicate whether or not you plan to take any action in the future.
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17h. Df the problems In your primary living space (17a-17g). select the thee* froblema that were
of the greatest concern and indicate the letters of those problems on the lines below. Also
Indicate the action taken to correct each problem.

Three problems of
greatest concern action taken

LETTER

LETTER

LETTER

LETTER

1E. Below is a list of components which you may have and which may require manual operation.
Plus, indicate,

a) 'Mother or not you have each component.
b) for those components that you have. Indicate their R value.
c) for those components that require manual operation, please indicate how convenient or

inconvenient you find any manual operation.
1) ;or each anal component that you have please indicate whether or not you operate It as

often as you should for temperature control.

tea tfb 1.N1tat .

alm=
a: Interior movable win-

dow coverings (roller
shade) . . . . . . . .

b. Interior movable rigid
insulatior.

c. Exterior movable sun -
screening device . . .

d. Exterior movable rigid
Insulation

e. Insulative draperies
f. Reflector panel
g. vents
h. Pans
1. Other (Write in)

.

t

1

1

1

1

1

1

1

1

2

2

2

2
2
2
2
2

2

La i=

311111-Mil="nT
Operate
altoften
;should?

1 2

1 2

1 2

1 2

- 2
1 2
1 2
1 2

1 2

VERY UNA? WHAT 'VERY

CON- CCM. MON- INCON.
TEN- YEN- VEN..

Isza LUZ LIU-

1 2 3 .4

1 2 3 4

1 2 3 4

1 2 3 4
2 3 4

1 2 3 4
1 2 3 4
1 2 3 4

1 2 3 4

19. Do you think your hone's passive solar features have raised, lowered, or had no effect on
the value of your home?

1 RAISED
Now much? S DOLLARS

2 LOWERED
Now much? $ DOLLARS

3 so EFFECT
It NOT SURE

20. If you financed your hone purchase through a financial institution, do you think that the
cassis% solar aspects of your home had a positive, a negative, or no appreciable effect on
your ability to obtain financing? (Circle one.)

1 POSITIVE EFFECT
2 NEGATIVE EFFECT
3 NO APPRECIABLE EFFECT
4 DON? KNOW
3 DID NOT LSE FINANCIAL INSTITUTION

21. Were any of the design or construction costs for your house directly subsidised by a grant
or contract from a federal agency or other agency or not?

1 YES. SUBSIDIZED
2 NO

22. Do you feel that you paid sore or less for your passive solar home than you would have paid
for a similar hose with no passive solar features?

t MORE
2 LEES

23. What was the initial cost or market value of your home? 21 include the cost of the lot or
land.

DOLLARS

24. Is your hoes built one

1 A CITY LOT
2 ONE TO TWO ACMES OP LAND
3 THREE TO FIVE ACRES OF LAND
4 MORE THAN FIVE ACM= OF LAND
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25a. Whore is your home Located?

:ir CODE

25b. Is your home.

I INSIDE THE CITY LIMITS
2 OUTSIDE THE CITY UNITS

26. Are you the first occupant of your home?

1 YES
2 NO

27. Is :h. home in which you lives

I OWNED BY YOU
2 OWNED IN CONDOMINIUM BY YOU
3 CONED AS A ZERO LOT LINE BY YOU
4 RENTED BY YOU
5 OTHER (Write in)

28. Which of the following best describes the Mak= in which you live?

1 ONE FAMILY HOUSE DETACHED FROM ANY OMR HOUSE
2 3U/LDING FOR TWO ?ANIL= (TESTICLE DUPLEX)
3 BUILDING FOR TWO MILD= (HORIZONTAL DUPLEX)
4 BUILDING FOR THREE TO FIVE !AMISS (2O1010052)
3 SUILDIM FOR SIX OR MORE FAMILIES (ROWHOLIE CR STACKED)
o OTHER (write in)

29. Which of these broad categories best describes the number of square feet in your home? Do
not include a garage. unfinished basement, or space rented to members of another household.
Just your tggI pillm,g is fine.

1 LESS THAN 500 SQUARE FEET
2 500 THROUGH 999 SQUARE FEET
) 1.000 SQUARE ram THROUGH 1,499 SQUARE FEET

1.500 SQUARE FEET THROUGH 1.999 SQUARE FEET
5 2,000 SQUARE FEET THROUGH 2,199 SQUARE FEET
6 2,500 OR MORE SQUARE FEET

30 Now many rooms do you have in your home? Pluse do not count bathrooms, porches, balconies.
foyers. halls. hal--rooms, or space rented to other households.

NUMBER or ROOMS

31. As your home was sited on the lot, your collection of solar energy was oriented toward the
sun. Is your passive solar system facing true south, west of true south, or east of true
south?

1 TRUE SOUTH
2 WEST OF TRUE SOUTH

Mow many degrees west? DEGREES
3 EAST OF TRUE SOUTH

Now many degrees east? DEGREES

32. Was a site analysis for solar access done before your home was constructed?

1 YES
By whom?

2 NO

33. How many square foot of windows does your holm have in each elicitation? If your home has
no windows in any one direction, enter '0* square feet. Do not give footage for unattached
spaces.

North. SQUARE FEET

South. SQUARE MET

East. SQUARE FEET

West. SQUARE FEET

Please Indicate whether or not you used the following materials to store your solar heat
and give the amount of this mass in cubic feet.

WAWA Ill 12 MEI
a. Concrete 1 2 CUBIC FEET

b. Brick or masonry . . . 1 2 CUBIC FEET

c. Tile 1 2 CUBIC FEET

d. Rock or gravel . . . . 1 2 CUBIC FEET

e. Water

f. Other (Write in)

.

1

1

2 CUBIC FEET

2 CUBIC FEET
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,:s. Has the mass been covered in any way?

r----1 YES. MASS HAS BEEN COVERED
2 NO (Skip to question 36)

V
33a 4 has been covered.

15e. Please indicate whether or not each item listed below is covering the mass. For those
items that are covering the mass, estimate the percentage of the mass that is covered.

ISBN
cover rase? Percent towered?11

a. Carpeting 1 2 PERCENT

b. Rugs 1 2 PERCENT

c. Pictures 1 2 PERCENT

d. wall paper 1 2 PERCENT

e. Light paint 1 2 PERCENT

t. Furniture 1 2 PERCENT

g. Sheet rock

h. Other (Write in)

2 PERCENT

. 1 2 PERCENT

36. Would you have :hosen a house similar in design and appearance to this one if it did not
have passive solar features?

j YES
2 NO

Please answer these questions for yourself and your spouse or other adult living ;artner
(if you have one).

:OURSELF SPOUSE OR LIVING PARTNER

37. Ilwr age, YEARS Nis/her age, YEARS

32. Your semi 1 MALE new seas 1 MALE
2 FEMALE 2 FEMALE

39. X2mr usual occupation when employed His/her usual occupation when employed
(dr-before retirement). (or before retirement),

TITLE TITLE

KIND OF WORK KIND OF WORK

TYPE OF coma TYPE OF COMPANY
OR BUSINESS OR BUSINESS

40. Your highest level of education,

SONE HIGH SCHOOL
2 HIGH SCHOOL GRADUATE
3 2RaOR
4 ONE COSCHOOLLLEGE
4 TWO YEAR COLLEGE GRADUATE
g YOUR YEAR COLLEGE GRADUATE
? SOmE GRADUATE WORK
8 A GRADUATE DEGREE

41. How any people are living in your home?

PEOPLE

Els/her highest level of education,

1 SOME NIGH SCHOOL
2 HIGH SCHOOL GRADUATE
3 TRADE SCHOOL
4 SOME COLLEGE
4 TWO YEAR COLLEGE GRADUATE

FOUR TEAR COLLEGE GRADUATE
7 SOME CRADUATE WORK
3 A GRADUATE DEGREE

42. Please estimate the average number of hours per day (24 hours) that your home is occupied
during the week (Monday- Friday).

HOURS

43. Which of these broad categories describes your total family income before taxes in 1981?

01 LESS THAN $20.000
02 820.000 THROUGH 229.999
03 230.000 MOOCH 539.999

04 $40.000 THROWN 849.999 08 220.000 THROWN 369.999
03 $10,000 MOWN $19.999 09 $90.000 TRROOOR $99.999
06 $60.000 THROUGH $69.999 10 $100,000 OR mon
07 $70.000 THROUGH $79.999

44. If there anything we say have overlooked? Pleas. use this space for any additional
comments you would like to make about the design and/or passive solar rman:e of
your home.
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APPENDIX B

Introductory Letter

Portland Community College
12000 LW. PM Ammo Portland, Oregon 97215 (503)2444111

June 7, 1982

A number of Oregonians are living in passive solar homes. In the design
of these homes, special attention was given to the collection and storage
of the sun's energy during the day and to the use of that stored energy
for heating the home in the evening.

We are asking those Oregonians who live in passive solar homes to help us

evaluate their solar systems and homes. In order that the results will
truly represent the thinking of the users of these systems in Oregon, it
is important that each questionnaire be completed and returned. We would
like the questionnaire for your household to be completed by the adult who
is most actively involved with the solar system on a daily basis.

You may be assured of complete confidentiality. The questionnaire has an
identification number for mailing purposes only. This is so that we may
check your name off the mailing list when your questionnaire is returned
and, therefore, not send you a second questionnaire. Your name will never
be placed on the questionnaire.

The overall results of the study will be analyzed for the total sample and
not for any one individual. You may receive a summary of the results by
writing "copy of results requested" on the back of the return envelope and
printing your name and address below it. Please do not put this informa-
tion on the questionnaire itself.

We would be most happy to answer any questions you might have. Please
write or call either of us.

Thank you for your assistance.

Sincerely,

Redacted for Privacy
Carol C. Herron
Project Co-director
Portland Community College
(503) 293-5106

Redacted for Privacy
JWinette A. Brandt
Project Co-director
Oregon State University
(503) 754-4992

COLLEGE BOARD: Can PisanikN, Chairman Howard Cherry Ell A. Drank*. Jr. DI Hamhon Becky MansOold Lynda Mayo Jeanne,* SaucyPRESIDENT: John H. Antony
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Post Card

June 15, 1982

89

Last week a questionnaire seeking your evaluation of your pas-
sive solar home was mailed to you. If you have already com-
pleted and returned it to us please accept our sincere thanks.
If not, please do so as soon as possible. In order for the
study to be representative of Oregonians' satisfaction and dis-
satisfaction with their passive solar homes, it is extremely
important that yours also be included in the results.

If by some chance you did not receive the questionnaire, or it
got misplaced, please call us right now, collect, and we will
get another one in the mail to you.

Zincerelv, Redacted for PrivacyRedacted for Privacy
Carol C. Herron, Pei.- "-Jeanette A. Brandt, OSU

(503) 620-4117 - home (503) 838-0859 - home
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Folio I.- Lticc.vr

Portland Community College
MOO BM. MO Avenue Portland, OregonInn (SS03)244-4111

June 28, 1982

so

About three weeks ago ve wrote to you seeking your evaluation of the solar

system(s) in your hose. As of today ve have not yet received your com-

pleted questionnaire.

We have undertaken this study because it is our belief that people who are
living in passive solar homes should have an opportunity to evaluate their

systems and that this information should be made known. The summary in-

formation from the results of this study will be made available to people

involved vith the housing industry i.e. builders, architects, designers,
educators, realtors, utilities and other interested people.

We are writing to you again because of the significance each question-

naire has to the usefulness of this study. It is essential that each
questionnaire be completed and returned in order that the results be truly
representative of users of passive solar systems in Oregon.

As mentioned in our last letter, the questionnaire from your household

should be completed by the adult who is most actively involved with the

solar system on a daily basis.

In the event that your questionnaire has been misplaced a replacement is

enclosed.

Your cooperation is greatly appreciated.

Solarly,

Redacted for Privacy
Wsr " a 1.1r

Carol C. Herron
Project Co-director
Portland Community College

Redacted for Privacy
-reenacts A. nranat
Project Co-director
Oregon State University

COLLEGE BOAAO: Cad Pmeanarw. Garman Howard Chary BM A. Grenht Jr. ea Hantidon Becky MansaMd Lynda Mayo Jeanne* Boxy

PRESIDENT: Jam H. Anthony


