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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. · 
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SOLAR BUILDINGS RESEARCH AND DEVELOPivlENT PROGRAM 
CONTEXTSTATEivlENT 

November 21, 1985 

In keeping with the national energy policy goal of fostering an adequate supply of energy 
at a reasonable cost, the United States Department of Energy (DOE) supports a variety of 
programs to promote a balanced and mixed energy resource system. The mission of the 
DOE Solar Buildings Research and Development Program is to support this goal, by pro
viding for the development of solar technology alternatives for the buildings sector. It is 
the goal of the program to establish a proven technology base to allow industry to develop 
solar products and designs for buildings which are economically competitive ?Jld can con
tribute significantly to building energy supplies nationally. Toward this end, the program 
sponsors research activities related to increasing the efficiency, reducing the cost, and 
improving the long-term durability of passive and active solar systems for building water 
and space heating, cooling, and daylighting applications. These activities are conducted in 
four major areas: Advanced Passive Solar Materials Research, Collector Technology 
Research, Cooling Systems Research, and Systems Analysis and Applications Research. 

Advanced Passive Solar Materials Research. This activity area includes work on new aper
ture materials for controlling solar heat gains, and for enhancing the use of daylight for 
building interior lighting purposes. It also encompasses work on low-cost thermal storage 
materials that have high thermal storage capacity and can be integrated with conventional 
building elements, and work on materials and methods to transport thermal energy 
efficiently between any building exterior surface and the building interior by nonmechani
cal means. 

Collector Technology Research. This activity area encompasses work on advanced low-to
medium temperature (up to 180 • F useful operating temperature) fiat plate collectors for 
water and space heating applications, and medium-to-high temperature (up to 400 • F use
ful operating temperature) evacuated tube/concentrating collectors for space heating and · 
cooling applications. The focus is on design innovations using new materials and fabrica
tion techniques. 

Cooling Systems Research. This activity area involves research on high performance 
dehumidifiers and chillers that can operate efficiently with the variable thermal outputs 
and delivery temperatures associated with solar collectors. It also includes work on 
advanced passive cooling techniques. 

Systems Analysis and Applications Research. This activity area encompasses experimental 
testing, analysis, and evaluation of solar heating, cooling, and daylighting systems for 
residential and nonresidential buildings. This involves system integration studies,· the 
development of design and analysis tools, and the establishment of overall cost, perfor
mance, and durability targets for various technology or system options. 

This report is an account of research conducted in systems analysis and applications con
cerning an analysis of the interactions between passive buildings and occupants based on 
data collected through the Nonresidential Experimental Buildings Program. 

" .. 



EXEctrriVE SUMMARY 

Approach 

In 1979 the U.S. Department of Energy launched the Nonresidential 
Experimental Buildings Program to investigate the potential of passive 
solar technologies to meet the heating, cooling, and lighting requirements 
of nonresidential buildings. The program provided technical and financial 
support for a nu~ber of innovative nonresidential passive solar buildings 
around the country. The program's intent was to systematically investtgate 
the potential for using passive solar techniques to reduce auxiliary energy 
use in ~ommercial buildings. 

Two major questions underlie this Evaluation - Did the buildings save 
auxiliary energy and did they function as well as non-solar buildings? 
Occupancy evaluation focused on occupant impacts on building energy use and 
user satisfaction with the building environment (particularly as it related 
to the building energy system design). Both of these questions must be 
ans~ered affirmatively for the buildings to be considered successful. 

Each project (building) in the Program was required to complete one year of 
monitoring and data collection designed to evaluate the performance of the 
building according to Standard Operating Procedures developed by the 
Department of Energy and its consultants. Each project team received a set 
of data collection and reporting forms, accompanied by explanatory manuals 
which describe the data collection procedures in detail. Basically, each 
project team reported its projected energy use and the design and 
operational assumptions which underlie those predictions. Then, monthly 
reports of energy use, building operations and a variety of occupancy 
factors are submitted. Occupancy effects are assessed in a variety of ways. 
full-time and part-iime building users were asked to complete a 
questionnaire each month. Building operators and managers responded to a 
number of operations and occupancy-related questions as part of their 
monthly reporting. Site visits and observations occurred at most buildings. 
Interviews were conducted with architects, building program personnel, 
building managers and selected staff on an as•needed basis. 

Results 

Pa~sive solar commercial buildings can provide their users with 
environments which are thermally comfortable, with acceptable lighting and 
air quality conditions, while saving significant amounts of auxiliary 
energy. In other words, the significant reduction in energy use over base 
case comparisons for these buildings is .!!.2!_ accomplished at the expense of 
occupant comfort. 

1 



These results counter past assumptions that nonresidential buildings were 
anlikely candidates for passive solar technology by virtue of their high 
~nternal heat gains, large volume, and narrow bands of allowable 
enviroru:iental conditions. The buildings in the Passive Solar Nonresidential 
Buildings program saved significant amounts of energy at little, if any, 
extra cost. Occupant satisfaction was above average. Moreover, user 
operation and use of the buildings had a significant impact on auxiliary 
energy consumption. 

A number of program findings indic~te that passive solar design for 
col!lmercial buildings still needs more work to optimize both energy savings 
and user satisfaction. The outstanding issues include: 

• Patterns of cool mornings and warm afternoons, particularly in 
. high mass buildings 

• Acoustical problems 

e Difficulty with proper operation of multipurpose building elements. 

• User involvement with planned building operations - issue of 
distribution of environmental controls between users and 
automated systems 

• High impact of changed use patterns on energy consumption 

These issues indicate the need for further research in user interactions 
with their buildings and for more systematic consideration of occupant 
effects in programm~ng and designing energy efficient buildings. 
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I. INTRODUCTION 

o~er the last decade, passive solar design concepts have been successfully 
demonstrated in residential buildings throughout the country. In contrast, 
professional designers have been much slower to adapt passive design 
concepts to commercial buildings -- despite large potential energy savings 
in that sector. A number of factors are responsible for the slow 
acceptance of non-residential passive solar including: 

Lack of reliable data on real passive solar commercial buildings 

Designers' relative inexperience with large-scale passive solar d~sign 

Greater financial risk associated with incorporating new approaches in 
large building projects 

In 1979 the DOE launched the Non-Residential Experimental Buildings Program 
to investigate the potential of passive solar technologies to meet the 
heating, cooling, and lighting requirements of non-residential buildings. 
The program provided technical and financial support for a number of 
innovative non residential passive solar buildings around the country. The 
program's intent was to systematically investigate the potential for using 
passive solar techniques to reduce auxiliary energy use in commercial 
buildings. 

Specifically, the o~je_ctives of this DOE program were: 

To stimulate the reduction of energy consumption of new and existing 
commercial buildings through the effective use of energy conservation 
and passive solar design techniques. 

To support the design and implementation of exemplary and prototypical 
passive solar commercial buildings. 

To identify the cost and performance of passive systems in commercial 
buildings. 

To provide information and data for the purpose of identifying user 
requirements for needed passive design tools and for validating 
existing passive tools. 

To dE·monstrate the practical and architecturally pleasing 
opportunities of passive system use in commercial buildings. 

There were three phases in the program: design, construction, and 
performance evaluation. 

In the design phase, project designers were reviewed by a panel of 
technical experts in a series of meetings. The objective of the reviews 
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~as to ensure that desig~s effectively integrated strategies for passive 
cooling, lighting and he~ting with each other, with the buildings, and with 
the auxiliary nechanical and lighting systems. During the design of these 
buildings, under Phase I, a team of technical experts helped each project 
architect maximize energy performance, enhance occupant comfort, and 
minimize construction cost. Each project team started by establishing a 
''base-case" building, a non-solar building the owner would have probably 
ordinarily built. Team members then calculated heating, cooling, lighting 
and other energy requirements, taking into consideration heat generated 
within the building by people and lights, occupant behavior, climate and 
construction practice. These buildings were to reflect •state-of-the-art" 
design practice for energy conservation. 

Designers then developed passive design schemes and estimated their costs 
and energy performance. Energy estimate techniques ranged from 
calculations of Los Alamos Scientific Laboratory solar load ratio or solar 
savings fraction, to computer simulation using mainframe programs developed 
by federal and private sector groups. The design had to be aesthetically 
pleasing, integrate mechanical, lighting and other support systems, 
demonstrate Ptechnical validity~ and address the building's major energy 
cost requirements. The costs of the passive features had to be reasonable 
as measured by life cycle cost analysis. The resulting array of design 
showed bias toward south-facing roof apertures that provided both heat a 
light, Trombe walls, and circulation spaces that collected heat for 
distribution around the rest of the building. Glare and overheating were 
to be prevented by diffusing baffles, overhangs, and operable shades. 
Night flushing, and natural ventilation supplied the bulk of cooling. Both 
automatic and manual controls were represented. 

The buildings in the program encompass a broad spectrum of building types, 
climate locations and design strategies as shown in Figure 1-1. The 
projects range from a 700 square foot classroom module in Alaska to a 
66,700 square foot airport in ~olorado and comprise a variety of building 
types, including office buildings, community centers, an automobile 
maintenance shop, a bank and several educational use buildings. Designs 
focus on passive heating, cooling and daylighting strategies for reducing 
energy consumption. 

Following building construction, each of the projects in the Program 
underwent a comprehensive performance evaluation, based on a standardized 
data collection system. The Performance Evaluation Phase of the program 
was designed to examine hO\i well the energy efficient buildings actually 
work. Evaluations of energy use, construction and operations costs and 
occupant factors were carried out in addition to special studies examining 
some of the integration issues. After five years, the buildings have 
completed the design and construction phases and performance monitoring 
phase, compiling results relative to energy consumption, economic 
performance, and occupancy effects. 
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These data relate to the three hypotheses that underlie the Program .. These 
hypotheses are: 

Passive design affect~ building energy performance. 
Building performance influences occupant reactions. 
Occupant behavior a£fects building energy performance. 

The Occupancy Evaluation component of the Performance Evaluation addresses 
the second and third hypotheses. 

Information was collected relating to these hypotheses from each building 
in the program according to a standardized system of comparing baseline 
predictive information with actual performance data submitted monthly. The 
standardized questionnaires and other data collection instruments were 
designed to collect a range of information for EACH building for EACH month 
of a 12 month monitoring period. After data collection was complete, it 
was possible to characterize the relationship between a building and its 
occupants over a year AND to compare passive solar approaches, occupant 
responses and other parameters across buildings. 

The basic framework for the evaluations asks two questions: "do the 
buildings save auxiliary energy?" and "do the buildings work as well as non 
solar equivalents?" The occupant performance evaluation work focuses on 
user factors which influence: 

• auxiliary energy use 

• the functioning of the solar components of the buildings 

• occupant s·atisfaction with the environment, particularly to 
passive solar features. 

Data from 17 buildings form the basis of the findings presented here, since 
these buildings have completed all or a significant portion of their data 
collection activities by the appropriate data analysis cut off point. 
These buildings are: 

• Gunnison County Airport; a 9,700 s.f. airport in Gunnison, 
Colorado 

• RPI Visitor Center; a 5,200 s.f. office and police headquarters 
building in Troy, New York 

• Community United ~ethodist Church, a 5,500 s.f. educational and 
community building in Colu~bia, Missouri 

• Carnal County; a retrofit of a 4,800 s.f. school building in 
New Braunfels, Texas, now used as a training facility for 
developmentally disabled adults 
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• Johnson Controls Branch Office; a 15,000 s.f. office building in 
Salt Lake City, Utah 

• ~lt. Airy Public Library, a 13,500 s.f. community library in North 
Carolina 

• Blake Avenue College Center of Colorado Mountain College, a 
32,000 s.f. community college building in Glenwood Springs, 
Colorado 

• Princeton Professional Park, a 64,000 s.f. speculative office 
~uilding complex in Princeton, New Jersey 

• Princeton School of Architecture Building, retrofit of a 13,700 
s.f. education building in Princeton, New Jersey 

• St. Mary's School Gymnasium, addition of a 9,000 s.f. gymnasium 
to an exiSting building in Alexandria, Virginia 

• Kieffer Store, a 3,200 s.f. retail store in Wausau, Wisconsin 

• Security State Bank, and 11,000 s.f. bank in Wells, Minnesota 

• Essex Dorsey Senior Center, a 13,000 s.f multipurpose senior 
center in Baltimore, ~~ryland 

• Shelly Ridge Girl Scout Center, a 5,700 s.f. community education 
facility near Philadelphia, Pennsylvania 

• Walker Field Airport, a 66,700 s.f. airport terminal in Grand 
Junction, Colorado 

• Philadelphia Automobile Haintenance Facility, retrofit of an old 
57,000 s.f. auto repair and maintenance building in downtown 
Philadelphia, Pennsylvania 

• Two Rivers School, a 15,750 s.f. elementary school outside 
Fairbanks, Alaska 
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II. METHODOLOGY 

T~o major questions underlie this Evaluation - Did the buildings save 
auxiliary energy and did they function as well as non-solar buildings?. 
Occupancy evaluation focused on occupant impacts on building energy use and 
user satisfaction with the buildin~ environment (particularly as it r~lated 
to the building energy system design). Both of these questions must be 
acs~ered affirmatively for the buildings to be considered successful. 

Each project (building) in the Program was required to complete one year of 
monitoring and data collection designed to evaluate the performance of the 
building according to Standard Operating Procedures developed by the 
Department of Energy and its consultants. Each project team received a set 
of data collection and reporting forms, accompanied by explanatory manuals 
which describe the data collection procedures in detail. Basically, each 
project team reported its projected energy use and the design and 
operational assumptions which underlie those predictions. Then, monthly 
reports of energy use, building operations and a variety of occupancy 
factors are submitted. 

For each building, monthly measurements of building energy use, collected 
either by manual (submetered) or automatic data collection equipment, were 
co~pared to predicted energy use, and discrepancies between the two 
analyzed. Possible reasons for differences included poor predictions, 
design errors, construction mistakes, unusual weather patterns, and a 
variety of occupancy factors. Comparisons of monthly building performance 
with that predicted, along with information on occupant satisfaction and 
comfort was the basis for performance evaluation of the building. 

Occupancy issues were assessed in a number of ways. A chart illustrating 
the interrelationships between questions is included in Appendix I. Full~ 
ti~e and part-ti~e building users were asked to complete a questionnaire 
each month. Building operators and managers responded to a number of 
operations and occupancy related questions as part of their monthly 
reporting. Site visits and observations occurred at most buildings. 
Interviews were conducted with architects, building program personnel, 
building managers and selected staff on an as needed basis. 

The standardized questionnaires and other data collection instruments were 
designed to collect a range of information for EACH building for EACH 
mo~:h of a 12 month monitoring period. After data collection was complete, 
it was possible to characterize the relationship between a building and its 
occupants on a month by month basis over the year monitoring period AND to 
compare passive solar approaches, occupant responses and other parameters 
across buildings. 

The Full·Time and Part-Time questionnaires, and other data collection forms 
may be found in Appendix I. 
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The data compilation for analysis of occupancy evaluation of projects in 
the Passive Solar Co~~ercial Buildings Program followed a format for 
tabulating monthly user responses. This format (included in Appendix I) 
~as used to translate user responses into manageable frameworks which 
address specific occupancy related concerns. After monitoring was complete 
for each building, data were consolidated for each month of monitoring ~nd 
across the entire monitoring period. \.Jhile the research methods used 
preclude the use of para~etric statistics, nonpararnetric methods were used 
in data analysis. 

PERFORMANCE EVALUATION CONCEPTS 

The Performance Evaluation System can be viewed conce~tually according to 
Figure II - 1. It is structured along two dimensions: 

Do the buildings save auxiliary energy? 
Do they function as well as non-solar buildings? 

!~bedded within these questions are a variety of occupant oriented 
hypotheses, including: 

Users will manipulate the building to achieve comfort, 
either by the means intended by the designer, or by any other means 
they can devise. 

Changes in occupancy patterns (number, timing, activity, and location) 
will have profound influence on energy use and operational 
characteristics of the buildings. 

"Educated" users and building operations staff are more likely to 
achieve expected levels of energy performance in a building. Passive 
solar buildings are especially sensitive to interactive effects which 
can be influenced by a wide variety of improper or unexpected patterns 
of building operations. 

Clarity in roles and responsibilities for building operation is 
crucial in passive solar commercial buildings, since these are not 
usual "automatic" commercial buildings. 

User comfort (thermal, acoustic, air quality and lighting) can be 
achieved in passive solar commercial buildings, but some problems in 
these areas are to be expected. 

T~e methodology developed for the Passive Solar Commercial Buildings 
Program was designed to be as flexible as possible, to allow the wide 
variety of building occupancy conditions to be recorded on the same sets of 
reporting forms. As a result, user reactions to some of the unique 
features of each individual building could not be systematically queried. 
More qualitative research methods such as informal observations and 
telephone interviews were relied upon to examine these features. 
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DATA QCALITY 

Several co~ments about data quality are important to ~ake in this 
overvie~. First, as in all volunteer responses to written questionnaires, 
the data are subject to the usual biases of self-reporting. These include 
both tendencies to over report problems and tendencies to over report 
satisfaction, often depending on the social, political or administrative 
role of the respondent ~ithin the organization housed in the building. 
Second, response rates varied widely from one building to another, largely 
due to the motivation level of the individual responsible for data 
gathering at the site. In those situations where there was multiple 
control or unclear division of responsibility for data collection, the 
consistency of reporting was relatively poor. In some buildings where 
co~munication between occupant organizations, owners and performance 
monitoring tea~s was infrequent or indistinct, data quality suffered. 
Although contractual obligations specified that both energy use data and 
occupancy data were required to be collected each month, teams from some 
buildings only partially complied and recorded only energy use data. 

The number, activity, location and timing of occupancy as predicted during 
design was the basis for energy use predictions. However, these frequently 
changed significantly befor.e occupancy of the building. As a result, some 
discrepancies between predicted energy use and actual energy use could be 
anticipated just on the basis of changed occupancy patterns. 

Since each building project team used different methods for predicting 
building energy use, as well as different monitoring methods for 
determining actual auxiliary energy use, it is unclear to what extent 
energy savings results are directly comparable across buildings. 

Despite these caveats, however, the results of this research constitute the 
largest data base available on passive solar nonresidential buildings and 
are the first attempt to directly relate actual energy performance of a 
number of innovative passive solar buildings with user satisfaction and 
interactions with building function. Patterns of building function and 
user response can be determined and can provide a rich source of 
information for future design and research on passive solar nonresidential 
buildings. 

Table II-1 indicates for which months buildings transmitted Full Time user 
questionnaires to the Performance Evaluation consultant. Table II-2 
indicates the same information for Part Time User questionnaires. 
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PART TIME USER DATA AVAILABILITY 

TABLE II - 2 
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1981 

October • 1 
~ovember • 1 
December • 1 

1982 

January • 1 
February • 1 
Narch • 1 
April • • 22 
Hay • • • 28 
June • • 7 
July • 1 
August • • 3 
September • • • 5 
October • • • 9 
November • 1 
December • • 3 

1983 

January • • • 9 
February • • 17 
:-tarch • • • 17 
April • • 5 
~ta:: • • 8 
.jur.e • • 3 
july 
August 
September • 1 
October 4 "' • 
November • 4 
December • 4 
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TABLE II - 2 - PART TIME USER DATA AVAILABILITY - (continued) 
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1984 

January • • 5 
February • • 10 
March • • • 18 
April • • • 11 
Hay • 9 
June • • 7 
July • • 3 
August • 3 
September • • 5 
October • 2 
November • 3 
December • 1 

1985 
January 

,. . .... 
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III. CONCLUSIONS 

5UH!lARY 

Passive solar commercial buildings can provide their users with 
environments which are thermally comfortable, with acceptable lighting and 
air quality conditions, while saving significant amounts of auxiliary 
energy. In other words, the 45% reduction in energy use over base c~se 
(see Performance Evaluation Overview Report, 1985) is~ accomplished at 
the expense of occupant comfort. 

These results counter past assumptions that non residential buildings were 
unlikely candidates for passive solar technology by virtue of their high 
internal heat gains, large volume, and narrow bands of allowable 
environmental conditions. The buildings in the Passive Solar Nonresidential 
Buildings program saved significant amounts of energy at little, if any, 
extra cost. Occupant satisfaction was above average. Moreover, user 
operation and use of the buildings had a significant impact on auxiliary 
energy consumption. 

A number of program findings indicate that passive solar design for 
co:-1mercial buildings still needs more work to optimize both energy savings 
and user satisfaction. The outstanding issues include: 

e Patterns of cool mornings and warm afternoons, particularly in 
high mass buildings. 

• Acoustical problems 

• Difficulty with proper operation of multipurpose building elements. 

e User involvement with planned building operations - issue of 
distribution of environmental controls between users and 
automated systems 

• High impact of changed use patterns on energy consumption 

These issues indicate the need for further research in user interactions 
with their buildings and for more systematic consideration of occupant 
effects in programming and designing energy efficient buildings. 

The results which follow are based on a number of documents (see Appendix 
II, References), including individual reports prepared by MKA on 15 of the 
b~ildings in the program. Summary data on responses to Full Time User 
Questionnaires is found at the end of this section, on Table III-1. Part 
Ti~e User Questionnaires are summarized in Table III-2. User satisfaction 
related responses by Full Time Users may be found on Table III-3; a similar 
summary for Part Time Users is on Table III-4. 
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A. SATISFACTION 

1. Overall Satisfaction ~ith the Buildings was High. 

Figure III-1 illustrates the month by month overall satisfaction reported 
by building occupants on a 6 point scale. 

Although satisfaction did fluctuate some for each individual buil~ing, the 
pattern indicates a high degree of satisfaction with all buildings in"all 
seasons of the year. A large majority of respondents liked the appe~rance 
of these buildings more than other buildings serving the same function. 

2. The Popularity of Some Buildings Led to Longer Hours of Operations 
and Significantly Increased Occupancy Levels. 

:\ine of seventeen buildings were used many more hours each week than 
designers had predicted, while twelve of the seventeen were used by many 
fllore people than expected. The only building which \>'as oc~upied less than 
predicted was Johnson Controls, which hired fewer people than predicted to 
occupy the space. 

3. ~.lost Users Liked the Appearance of the Buildings and Felt that the Solar 
Design had a Positive Effect. 

The relationship between positive attitude toward building appearance and 
whether this attitude was affected by the fact that the building was solar 
was tested statistically. Solar had a significant influence on how well 
people liked building appearance (CHI SQUARE= 133.96, p<.OOl). 

4. Perceived Ther~al Comfort was High, averaging 74% 

Ther~al comfort was generally high throughout the year. Figure III-2 
illustrates the pattern of comfort levels; these percentages of "thermally 
comfortable people" includes those people who said they were occasionally 
too warm or too cool, but excludes those who reported frequent thermal 
discomfort. Thermal comfort was reported highest during Spring and Fall 
seasons, with most complaints during the winter season. 

Examination 
patterns of 
buildings. 
factors: 

of complaints of frequent thermal discomfort reveals consistent 
"too cool mornings" and "too warm afternoons" in several 
Perception of cool mornings seems to be related to several 

• Setback strategies that were too deep and/or long. Altering 
setbacks to shallow, stepped or earlier start up approaches 
solved a number of "cool morning" problems. 

• High mass buildings. These buildings took longer to achieve 
perceived comfort levels than had been anticipated. (See section 
on Thermal Mass for further discussion of this issue). 
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• Changed timing of building use. In several buildings, users were 
occupying the building earlier in the day than predicted, thus 
making planned timing of the heat release inappropriate. 

Perceived warm afternoons may be related to: 

• Increased building use. In soce buildings the number of 
occupants was more than double that predicted. 

• Ventilation problems. Shading to decrease solar gain, to reduce 
glare or darken a room sometimes interfered with ventilation. 
Fans were sometimes noisy and distracting. In some of the 
buildings, the cooling strategy included passive convective night 
ventilation through operable windows and clerestory openings. 
User concerns about security prevented the use of this strategy 
in two buildings. Ventilation strategies for cooling had numerous 
operational problems, interfering with their effectiveness in 
providing comfort. These are discussed further in the section on 
Natural Ventilation. 

5. Satisfaction with Lighting was Consistently High. 

Daylighting was used in 100 percent of t~e designs and was usually very 
well received. Users spontaneously mentioned their delight in the 
daylighting in buildings with a wide variety of daylighting solutions. 

Lighting controls varied from automated to manual. Special studies in two 
of the buildings by Lawrence Berkeley Laboratories indicated that in some 
cases, users could control the artificial lighting in a more energy 
efficient manner than artificial lighting controls would have done under 
the same occupancy conditions (Andersson et al, 1984). In most cases, 
lighting energy use was lower than predicted. 

• Daylighting alone sometimes prcvided 100% of the illumination 
needs. 

• Artificial lighting and daylighting were well integrated in the 
buildings1 providing acceptable lighting conditions almost all of 
the time. There were fewer than 5% of respondents who complained 
of too dim or too bright conditions, regardless of time of year, 
time of day or building location. 

• Glare problems reported in several buildings were usually 
associated with peri~eter ligh: sources rather than overhead 
light sources. 

6. There were Few Perceived Air Quality Problems. 

Air quality was generally satisfactory in all buildings, with the only 
exceptions being in areas which had not initially been designed for human 
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occupancy. Initial reports of drafty conditions at a few buildings were 
largely attributed to construction problems which could be remedied. 

7. Some Complaints about Acoustics Occurred in the Majority of 
Buildings Studied. 

Some complaints about acoustics occurred in the majority of buildings 
studied. A number of occupants complained about sound levels and iome 
added acoustically absorptive materials, public address systems and even a 
"white noise machine." · 

Four types of perceived acoustical problems were examined: being disturbed 
by overhearing things, having difficulty on the telephone or with 
conversations and having difficulty concentrating. Concentration and 
conversation problems were most frequent. 

Acoustic problems were related to: 

e Wall and floor surfaces, primarily designed to provide thermal 
storage mass, were constructed of non absorptive materials and 
thus bounce sound around the buildings. 

• Open plans designed to enhance convective currents prevent sound 
isolation. 

• Increased number of occupants using the buildings. 

In response to these findings, parametric tests have been performed at 
Lawrence Berkeley Laboratory to investigate the effects of responding to 
these perceived acoustical problems in future designs by increasing 
acoustical treatment of surfaces which play a role in passive thermal 
distribution (Andersson et al, 1985). That research found that effective 
acoustic treatments can be designed which have only marginal effects on 
building energy requirements. 

B. CHANGED BUILDING OCCUPANCY AND USE 

Evaluation findings showed that many differences in occupancy patterns and 
in building operations occurred and that these changes probably strongly 
influenced actual building energy use, although the exact impact of these 
changes cannot be deter~ined. In almost all buildings in the program, 

. ~ actual occupancy patterns differed significantly from those predicted. 

As indicated on Figure III-3, actual occupancy differed from that predicted 
in six ways: 

1. Timing of Occupancy. 

Because the buildings were very popular, people used them many more hours 
per day than had been predicted. Occupancy began earlier in the day, lasted 
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longer into evening hours and included significant amount~ of weekend use. 
This resulted in energy demands that had not been anticipated in design. 

2. location of Occupancy. 

Spaces which had been designed to be unoccupied were frequently pressed 
into use, influencing energy use and comfort in those areas. These areas, 
such as storage areas and mezzanines, were not originally designed to . 
pro•ide comfortable conditions for occupants. In each case, users in those 
areas experienced some discomfort, and more energy was used trying to 
achieve comfort than designers had predicted. · 

3. ~umber of Occupants. 

In all cases but one, buildings in this program were used by many more 
people than the designers had anticipated. In one c~se, almost twice as 
many users as had been anticipated were occupying the space. This 
popularity put unanticipated der.~ands on the building energy systems. 

4. Activity. 

Although this type of change in occupancy occurred less frequently than 
other types, spaces which had been designed to provide thermal comfort 
conditions appropriate for one set of activities became uncomfortable when 
other types of activities occurred in the space. For example, in one 
building, an area designed for quiet activities was used for exercise 
classes, resulting in uncomfortable conditions. 

5. Cse ~f Space Designated to be Unoccupied. 

Due to to increased popularity of the buildings, all area under the roof 
was used by building occupants, including areas that had not been designed 
to be occuped. For example, when a sunspace designed as a buffer zone was 
te~porarily filled with blackboards and used as a classroom, the users 
were uncomfortably warm. In addition, the adjoining offices which depended 
on borro~ed light from the sunspace found that the blackboards blocked 
their light source. In these cases, auxiliary energy was used to re
establish comfort conditions. 

• • 6. Changed operations. 

This will discussed in greater detail in the next section. 

C. CHA~GED BUILDING OPERATIONS 

Building energy use predictions were based on certain fairly specific 
operational assumptions. Each design team specified an operational 
protocol which was used as the basis for their energy use predictions. In 
addition to predictions of number of occupants, these assumptions ranged 
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from straightforward instructions specifying when to switch a system from 
su~~er mode to winter mode, to fairly complex and subtle directions 
indicating what sequence of actions should be taken if the building became 
too warm during Spring and fall seasons. 

For some h'l.t'ildings, these operational protocols were explicitly transferred 
to the bui~~i~g users through written instructions, in others through a 
ver~al briefing to the building users, in still others the actual building 
operatiGn was directly in the hands of an on-site building manager. · 

Most building users were interested in how the buildings were supposed to 
work and wanted to be abl.e to control their environments. \v'hen properly 
instructed, users could operate manual controls p~operly, but some 
strategies were more effective than others. 

Efforts to teach occupants to understand building operations ranged from 
short discussions to complex written documents. The most effective 
communication recognized the needs, education, motivation, interests and 
sophistication of the users. Complete detailed instructions which are 
inappropriate to the audience were neither understood nor applied. 

Controls were used best when they were: 

• Familiar in operational concept - e.g., blinds 
• Logically connected to users so that the impact of user 

operation on comfort conditions could be felt directly 
• Located close to users to minimize effort 
• Simple to understand and operate 

Cser controls are less effective when they are: 
• Counter intuitive 
• Multipurpose-users confuse purposes 
e Part of a heirarchy of actions, since people forget the proper 

order. 

If people could not get comfortable doing the building operations over 
~hich they had control by doing something that seemed simple and familiar, 
they tried all sorts of other strategies including breaking into locked 
panel boxes and adding a variety of energy consuming equipment. 

Building operations differed from those initially planned f6r a number of 
reasons. 

!C. !honged Pse '·lace Planned Operations Inappropriate. 

In so~e cases the use patterns had so significantly altered from those 
predicted that operations had to change as well in order to provide 
comfortable conditions. 
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2. Instructions were Inappropriate 

To be effective, operational instructions must respond to the needs, 
education, motivation, interests or sophistication of the building users. 
Sometimes only a few users received instructions, sometimes the user 
population changed and the new occupants were never instructed, while 
sometimes the language, format, and distribution of written information was 
too sophisticated for the building users. 

3. Instructions were Not Transferred 

The question of who has responsibility for effective transfer of 
operational instructions is sometimes not made explicit. As a result, 
conmunication of useful information between the design team and the 
building users and managers sometimes does not occur. 

4. Building Operations were Complex 

Some buildings had numerous operation and control options, each of which 
was only appropriate for limited situations. The complexity sometimes 
overwhelmed unsophisticated users. 

S. Appropriate Actions were Unfamiliar 

When correct building operation depended on users doing actions that were 
unfamiliar, they often either did not perform the actions or performed them 
incorrectly. 

6. Relationship Between Operational Actions and Comfort \vas Too 
Indirect 

Users sometimes could not understand the relationship between the actions 
they were supposed to take and comfort conditions. This occurred either 
because the effects were indirect or because the actions seemed counter
intuitive to them {e.g. closing glass fireplace doors to keep the building 
warmer). 

7. Following Instructions Did Not Result in Comfortable Conditions. 

In these situations, building occupants tried a variety of other means to 
achieve comfort. These included adding portable electric heaters, fans and 
lights to acheive thermal comfort and blocking off windows and skylights to 
reduce heat gain, darken a room or achieve privacy. 

8. Operations \Jhich Solved One Comfort Problem Contributed to a Different 
Comfort Problem 

In several cases, glare control devices, solar gain controls and 
ventilation systems were poorly combined. As a result, user attempts to 
control thermal problems interfered with the ventilation strategy, attempts 
to control ventilation caused problems with the lighting strategy etc. 
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D. PASSIVE SOLAR DESIGN ISSUES--DAYLIGHTING 

Dayligh~ing solutions in these buildings saved energy while contributing to 
comfor;tc:l:ble 1 ighting conditions. Day lighting was used as a passive design 
strate""gy "in all buildings in the program and relied on heavily in over half 
of th~m~ Six types of daylighting solutions were used : Windows to reduce 
artificfal lighting needs (78%) of buildings, Lightshelves (48% of 
buildings), Clere~tories (39: of buildings), Roof monitors (35% of . 
buildings), Sunspace and borrowed light (13% of buildings), and Skylights 
(13% of buildings). (A clerestory is defined as an upper zone of a ~all 
pierced with a window to admit light or air. A roof monitor is defined as 
a raised section of roof with openings, louvers, or windows (not parallel 
to roof plane) used to admit light or air). This section summarizes the 
experiences associated with these daylighting strategies. 

The buildings illustrate good basic solutions to daylighting which could be 
used successfully in other buildings. 

1. Daylighting Resulted in Significant Cost and Energy Savings While 
Contributing to User Comfort. 

Approximately 55% savings over base case lighting energy use was achieved 
through the use of these daylighting strategies. 

These energy savings, discussed in greater detail in an earlier section, 
were NOT achieved 'at the expense of' either energy use for heating or 
cooling or of user comfort. 

2. Occupant Satisfaction with the Lighting Environment was Quite 
High. 

Daylight is a principal contributor to the increased amenity of passive 
buildings. Fewer than 5% of occupants complained about 'too dim' or 'too 
bright' conditions, across all buildings and types of daylighting design. 
The many spontaneous comments about the delightful qualities of the 
daylighting attest to user satisfaction with this aspect of the buildings. 

Some occupants commented on the delight of knowing when clouds were passing 
just by the change in daylighting quality. In some buildings, users who 
were initially concerned about the adequacy of the daylighting became more 
satisfied as they "got used to it" and its variable, dynamic quality. This 
challenges the assumption that occupants want unchanging "perfect" lighting 
conditions. 

3. Successful Daylighting Designs Shared a Number of Characteristics. 

The most important aspect of the successful use of daylighting was 
distribution. If daylight was well distributed, a visually comfortable~ and 
largely glare free environment was attained. The design solutions which 
were most successful had the following characteristics: 
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• Glare and contrast were controlled. Beam daylighting was not 
allowed to directly enter an occupied space. Baffles, diffusing 
reflecting surfaces, and/or diffusing glazing were used to break 
up beam lighting. Ocr.upants were not able to directly see the 
light source from the spaces they usually occupied. 

• Light was admitted into the space high on the wall plane or at 
the ceiling plane. 

• The view was retained. 

• A number of smaller roof apertures (clerestories and roof 
monitors) were used rather than a few large openings. 

• All roof monitors were designed with South facing glazing. 

• Perimeter lighting through the combination of windows and light 
shelves was expensive and did not demonstrate greater energy 
savings than did overhead lighting systems. 

4. Daylighting Provided Ambient Lighting in Most Buildings. 

In most buildings, daylight provided ambient or background illumination, 
with artificial lighting used to provide task specific lighting. In three 
buildings, however, the Mt. Airy Library, Wells Security State Bank and St. 
Mary's School Gymnasium, daylight provided the majority of the required 
task lighting. 

Although artificial lighting systems were available to supplement natural 
lighting, users reported that daylighting alone was often sufficient to 
illuminate their normal activities. Where roof apertures were used (roof 
monitors and clerestories), there were fewer complaints about glare than 
where the daylighting source was on the perimeter (windows, with or without 
light shelves). 

5. ~anual Controls for Artificial Lighting can be Operated 
Successfully bv Building Occupants. 

Correct manual lighting control can result in both energy savings and 
acceptable lighting levels. Special studies carried out by Lawrence 
Berkeley Laboratory (Andersson et al, 1984) concluded that in the two 
buildings which were studied in depth, users operated manual lighting 
controls in a more energy efficient manner than simple automated control 
systems would have under the same occupancy conditions. One reason for 
these results is that occupants were satisfied at illumination levels lower 
than those which industry standards recommend (and which automated control 
systems use), even when they had the option to increase those lighting 
levels. Although this is insufficient evidence on which to draw general 
conclusions, it does indicate that occupants can use lighting controls 
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effectively under some conditions. This finding, although only in the two 
buildings which have been analyzed in detail, seems to substantiate other 
recent f~ndings about occupant control of artifical lighting (Robertson, 
1984) . '':'•: 

6. In r~g~ation of Day lighting and Artificial Lighting can be 
Successful. 

Some users admitted using artificial lights even when they knew that 
natural lighting would have been sufficient. Despite the fact that building 
users can operate manual controls to save energy while achieving comfort, 
many building users turn on the lights almost automatically at the 
beginning of the work day irrespective of the illumination requirments. It 
~ay be that this is symbolic - signifying ''I am open for business and ready 
to work.·" Once 1 ights have been turned on, people tend not to turn them 
off. It is interesting to speculate on possible substitute symbolic ways 
to announce readiness for work which are less energy consuming than turning 
on the lights. 

A number of the buildings successfully integrated daylighting and 
artificial lighting. The most successful integrations occurred when: 

• Switching of any kind was unnecessary for extended periods (e.g. 
whole days) 

• Variations in distribution of daylight could be supplemented 
according to need in the space by zoned switching 

• Zones were laid out parallel to the daylight source rather than 
perpendicular to the daylight source 

• Multilevel switching could supplement available daylight in a 
stepwise manner. 

E. PASSI\'E SOLAR DESIG~ ISSUES --THERMAL t-1ASS 

Despite the fact that passive solar buildings are often thought of as 
depending on high mass solutions, the buildings in this program could be 
divided into three groups, each using a different type of thermal mass 
solution. High mass buildings, such as Mt. Airy, Ct~C. Alaska Two Rivers 
School and Coma! County, used amount and distribution of large amounts of 
thermal mass to store, delay and diffuse heat energy throughout the 
building. Another group of buildings used localized thermal mass (such as 
trombe walls), where the location of the mass was designed specifically to 
supply the heating/cooling energy needs of a particular area of the 
building. This group included Girl Scouts, St. Mary's Gym, Johnson 
Controls, RPI, CMC and Gunnison Airport. The third group of buildings used 
low mass design solutions, appropriate to their timing of occupancy, 
climate etc. Low mass buildings included Wells Bank, and Princeton 
Professional Park. 
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Analysis of energy, economic and occupancy issues has led to the following 
conclusions. 

1. High ~·lass Does ::ot Appear to Have Been a Contributing Factor in the 
Energy Efficient Functioning of These Buildings 

High mass construction is not necessary to achieve significant energy 
savings. The effective use of mass depends on understanding the 
interrelationships among several factors: occupancy schedule,·· type of 
building use, the type of energy problem and the way mas~ is 
distributed throughout the space. · 

2. High ~ass Does Not Necessarilv Solve Thermal Comfort Problems, and 
in Some Cases Appears to Have Contributed to Problems~ 

High mass solutions are often associated with these problems: 

• Acoustic - Exposed hard surfaces of thermal storage material 
cannot easily absorb sound 

• Thermal - Regulation of timing and amount of 'heat delivery to 
space' is difficult 

• Mechanical system integration - the mechanisms by which thermal 
mass is charged by mechanical systems and natural passive systems 
are not well understood. 

Moderate amounts of well distributed thermal mass are apparently usually 
sufficient to solve thermal problems. 

3. Localized Mass can be an Effective Strategy to Provide Delayed Heat to 
Specific Buildir.g Locations. 

Several buildings successfully used localized thermal mass to provide 
comfort conditions, while saving energy at little incremental construction 
cost. 

4. Several Low Mass Buildings Can Perform Well 

As these buildings had daytime occupancy patterns, they required early 
morning warm up and had no need for delay of heat delivery to the space. 
The designs took advantage of direct gain strategies for heating. The 
Wells Security State Bank, for example, used little energy while providing 
co~fortable conditions for building users. 

F. PASSIVE SOLAR DESIGN ISSUES--NATURAL VENTILATION 

Natural passive vehtilation was used as an integral part of the cooling 
strategy in a number of buildings. \vhile it is not possible to know exactly 
how well the natural ventilation systems performed, some problems with 
various approaches can be identified. 

29 



1. Assumptions About Air Currents Were Sometimes Inaccurate. 

A number of designer assumptions about the paths that interior ventilative 
currents would take in order to effEctively cool and/or ventilate the space 
~ere found to, be inaccurate. Particularly, when currents were assumed to 
turn corners o-r travel along indirect pathways to create comfortable 
conditions a:rid ·save energy, these expectations were not substantiated. 

2. Conflict .'Beb.-een Shading Devices and Apertures Impeded Ventilative 
Flo\>S. 

A variety of sources of natural ventilation were employed in the buildings, 
usually in the form of an operable -window or door. In crder to be 
effective, these sources had to remain unobstructed. How~ver, in a 
number of buildings, shading devices were being used over these ventilation 
sources, impeding the inflow of air. These shading devices were being for: 

e Glare control 
• Darkening of space to show slides or films 
• Solar gain control 

3. 'ianuallv Operated Ventilation Control Strategies Can \\ork. 

Cor.~rols are most effective when they are familiar, close to the affected 
user and simple to understand and operate. 

Andersson, Brandt et al .. "Effect of Daylighting Options on 
Performance of Two Existing Passive Commercial Buildings, 
9erkeley, CA, September, 1984. 
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Table III - 1 

SU:t~IARY OF FCLL TIME USER RESPONSES 

TOTALS 

%/# 1981 1982 1983 1984 1985 GRAND TOTAL 

RESPO~DE~TS 3 179 204 214 16 616 

DISC0:-1FORT 
INDEX 27/48 22/44 40/55 NA 28/147 

TOO HOT 37/66 25/52 37/79 13/2 32/199 

~1ajority 
) 

Time --
TOO COOL 41/73 36773 . 46799 19/3 40/248 

\fajority 
Time 

TOO DRAFTY: 
Occasionally 8/14 15/31 22/28 25/4 15/77 
Frequently 2/4 10/20 9/12 7/36 

TOO STUFFY: 
Occasionally 22/40 12/25 30/38 25/4 21/107 
Frequently 9/16 9/19 9/11 9/46 

TOO SMOKEY: 
Occasionally 12/22 12/24 12/16 13/2 12/64 
Frequently 3/5 10/20 5/6 6/31 

ARTIFICIAL LIGHT: 
Too Bright 9/16 9/18 .01/1 44/7 8/42 

Too Dim 8714 13/26 4/5 6/1 9/46 
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Table III - 1 - SUH~lARY OF FULL TIME USER RESPO;.iSES (continued) 
TOTALS 

%/# 1981 1982 1983 1984 1985 GRA\D TOTAL 

!\,i TL"RAL LIGHT: 
·.·,: roo Bright 6/10 12/25 9/20 44/7 10/62 

Ti~e 
.,.: '.-'. 

Too Dim 26/46 25/52 10/22 6/1 20/121 
Time 

TOO :O!UCH GLARE 
Occasionally 17/32 11/23 14/31 9/14 16/98 
Frequently 8/15 8/17 3/6 6/38 

USE LIGHTS 
tmg DON'T 66/2 18/33 27/56 9/22 NA 23/113 
NEED TO 

TOO LITTLE 
PRI\"ACY 23/42 33/61 45/56 NA 32/159 

NOISE PROBLEMS 
Conversation: 

Occasionally 27/49 23/46 22/28 23/123 
Fr,equently 8/15 14/29 11/14 11/58 

Telephone: 
Occasionally 27/49 21/43 26/34 6/1 24/127 
Frequently 11/20 13/27 8/11 11/58 

Concentrate: 
Occasionally 27/48 18/36 21/27 21/111 
Frequently 7/12 13/26 8/10 9/48 

Sound Disturbances: 
Occasionally 17/24 23/42 35/45 24/111 
Frequently 10/14 14/26 8/10 11/50 

Overall 
Satisfaction 

(average points 
1 - 6) 5 4.0 4.0 3.7 NA 3.95 

. . 
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':;/# 

RESPONDENTS 

DISCO~FORT 

INDEX 

TOO HOT 

~ajority 

Time 

TOO COOL 

~ajority 
Time 

TOO DRAFTY: 
Occasionally 
Frequently 

TOO STUFFY: 
Occasionally 
Frequently 

TOO S~OKEY: 
Occasionally 
Frequently 

ARTIFICIAL LIGHT: 
Too Bright 

Too Dim 

Table III - 1 

SL":i:L-\RY OF FULL TI~IE USER RESPONSES 

Jan '81 Feb '81 Nar '81 TOTAL 

1 1 3 

33 



Table II I - 1 - SL":·I~I:\RY OF FULL TI~IE USER RESPONSES (continued) 

'X./# 

NAfliRAL LIGHT: 
Too Bright 

Time 

Too Dim 
Tir.1e 

TOO :·!UCH GLARE 
Occasionally 
Frequently 

USE LIGHTS 
\mE~ DON'T 
NEED TO 

TOO LITTLE 
P?.IVACY 

NOISE PROBLIJIS 
Conversation: · 

Occasionally 
Frequently 

Telephone: 
Occasionally 
Frequently 

Concentrate: 
Occasionally 
Frequently 

Sound Disturbances: 
Occasionally 
Frequently 

Overall 
Satisfaction 

(average points 
1 - 6) 

Jan '81 Feb '81 

100/1 

5 5 

34 

~lar '81 TOTAL 

100/ 66/2 

5 5 



Table III - 1 

su:t::.-\RY OF FULL TIME USER RESPONSES 

%/# Jan '82 Feb '82 Mar '82 Apr '82 May '82 June'82 

RESPO~DE~TS 1 1 2 3 18 28 

DISCm!FORT 
I:\DEX 50/1 17/3 21/6 

TOO HOT 22/4 36/10 

~1ajority 

Tirne A'l/ AFT AFT 

TOO COOL 100/1 100/1 100/2 100/3 5079 29/8 

:1ajority 
Tirne AM AM AM AM AN AN 

TOO DRAFTY: 
Occasionally 5/1 4/1 
Frequently 11/2 

fr v 
·. ~~ 

TOO STUFFY: 
Occasionally 22/4 21/6 
Frequently 17/3 7/2 f . .. ~ 

TOO SMOKEY: . 
Occasionally 28/5 7/2 
Frequently 4/1 

ARTIFICIAL LIGHT: 
Too Bright 11/2 

Too Dim 5/1 4/1 
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Table III - 1 

SIJ":·l~!..l,RY Of FULL TINE USER RESPO~SES 

''~·%I# 
~ ~·:• 01 

July '82 Aug '82 Sept'82 Oct '82 Nov '82 Dec '82 TOTAL 
'~ • f j : I ' 

19 17 25 17 11 37 179 

37/7 29/5 12/3 41/7 36/4 32/12 27/48 

79/15 82/14 36/9 53/9 27/3 5/2 37/66 

-AFT . AFT AFT AFT AFT Ar-1/ AFT 

10/2 18/3 8/2 41/7 . 73/8 73/27 41/73 

A~1 A~! AM AH A~l AM 

5/1 18/3 18/3 27/3 5/2 8/14 
6/l 9/1 2/4 

.58/11 41/7 20/5 12/2 14/5 22/40 
16/3 12/2 4/1 29/5 3/1 9/16 

32/6 18/3 8/2 12/2 9/1 3/1 12/22 
12/2 5/2 3!5 

11/2 6/1 4/1 24/4 18/2 11/4 9/16 

6/1 18/3 9/1 19/7 . 8/14 
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Table III - 1 - SU:I:IARY OF Ft!LL TI:lE l!SER RESPONSES (continued) 

%/# Jan '82 Feb '82 Mar '82 Apr '82 May '82 June '82 

NATVRAL LIGHT: 
Too Bright 

Time 

Too Dim 
Time 

TOO ~CH GLARE 
Occasionally 
Frequently 

USE LIGHTS 
WHEN DON'T 
NEED TO 

TOO LITTLE 
PRIVACY 

NOISE PROBL£.'15 
Conversation: 

Occasionally 
Frequently 

Telephone: 
Occasionally 
Frequently 

Concentrate: 
Occasionally 
Frequently 

Sound Disturbances: 
Occasionally 
Frequently 

Overall 
Satisfaction 

(average points 
1 - 6) 5* 

* Only 14 of 15 buildings included 
** Only 13 of 15 buildings included 

100/2 

5* 5* 

37 

22/4 
AFT 

66/2 . 28/5 
AN/AIT AFT 

66/2 

33/1 

5* 

17/3 
17/3 

22/4 

33/6 

17/3 
11/2 

33/6 
17/3 

28/5 
6/1 

2/2 
2/2 

** 

4.8** 

11/3 
AFT 

21/6 
AIT 

29/8 
11/3 

4/1 

36/10 

18/5 
7/2 

32/9 
7/2 

29/8 
7/2 

18/3 



t~ ~-~ .. 
~-; ble IT! - 1 - Sl:":-1:-iARY OF F1JLL TP1E CSER RESPOf\SES (continued) _." : 1 

"·~ 

i~ / ~ July '82 Awg '82 Sept '82 Oct '82 ~ov '82 Dec '82 TOTAL 

6/1 11/2 6/10 
AFT Ml 

42/8 29/5 16/4 24/4 36/4 22/8 26/46 
A:'T. AFT. A':l/AIT AM/AIT A~!/ AFT A~l 

21/4 11/2 4/1 11/2 36/4 16/6 17/32 
6/1 4/1 18/3 9/1 8/3 8/15 

21/4 11/2 16/4 41/7 27/3 11/4 18/33 

21/4 24/4 20/5 24/4 9/1 19/7 23/42 

53/11 59/10 28/7 18/3 27/3 22/8 27/49 
11/2 18/3 18/2 11/4 8/15 

47/9 59/10 20/5 11/2 18/2 16/6 27/49 
21/4 11/2 4/1 24/4 18/2 5/2 . 11/20 

37/7 29/5 28/7 24/4 36/4 22/8 27/48 
16/3 6/1 18/3 9/1 5/2 7/12 

22/2 13/1 24/6 18/3 18/2 14/5 17/24 
11/1 13/1 4/1 18/3 9/1 14/5 10/14 

4.8'-• 4.0* 3.8* 4.4* 
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Table III - 1 

su:t~t\RY OF FULL TI~ffi USER RESPO~SES 

':;/# Jan '83 Feb '83 Mar '83 Apr '83 May '83 June '83 

RESPO\DE:-ITS 11 18 32 17 9 8 

DISCO~FORT 
I:\DEX 36/4 22/4 13/4 6/1 11/1 

TOO HOT 6/1 16/5 18/3 22/2 50/4 

~lajority 

Time AIT AIT AFT AIT A!=! 

TOO COOL 73/8 44/8 34/11 41/7 11/1 

~ajority 

Time AH A:' I A~ AM AM 

TOO DRAITY: 
Occasionally 18/2 17/3 9/3 29/5 11/1 
Frequently 9/1 11/2 7/2 6/l 

. TOO STUFFY: 
Occasionally 11/2 7/2 18/3 25/2 
Frequently 18/2 7/2 6/l 

TOO S~IOKEY: 

Occasionally 9/1 6/1 3/l 6/1 
Frequently 9/1 6/1 7/2 12/2 11/1 

ARTIFICIAL LIGHT: 
Too Bright 6/1 9/3 12/2 

Too Dim 27/3 22/4 13/4 29/5 33/3 25/2 
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Table III - 1 

SL~~RY OF FULL TIME USER RESPONSES 

%/# July '83 Aug '83 Sept '83 Oct '83 Nov '83 Dec'83 TOTAL 

.4 27 0 47 9 21 204 

-- . 48/13 11/5 33/3 43/9 22/44 

75/3 88/24 15/7 11/1 9/2 25/52 

AFT AFT AFT AFT 

11/3 34/16 67/6 62/13 36/73 

AM AM AM EVE 

26/7 13/6 44/4 15/31 
15/4 15/7 33/3 10/20 

25/1 22/6 17/8 11/1 12/25 
33/9 15/7 9/19 

33/9 21/10 11/1 12/24 
25/1 '26/7 11/5 10/20 

37/10 2/1 11/1 9/18 

50/2 6/3 13/26 

... .. 
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Table III - 1 - SUNMARY OF FULL TIME USER RESPONSES (continued) 

C7'J... Jan '83 Feb '83 ~lar '83 Apr '83 May '83 June'83 .':./ ... 

:\ATL'R.\L LIGHT: 
Too Bright 11/2 9/3 18/3 11/1 

Time AM AFT AFT AM 

Too Di::J 45/5 50/9 19/6 41/7 50/4 
Time AM/AFT AM/AFT A~l AM AH/AFT 

TOO \lL'CH GLARE 
Occasionally 22/4 16/5 12/2 

. Frequently. 9/1 3/1 29/5 11/1 

USE LIGHTS 
~'HE~ DON'T 36/4 33/6 13/4 12/2 25/2 
NEED TO 

TOO LITTLE 
PRI\".\CY 9/1 17/3 28/9 35/6 11/1 38/3 

~WISE PROBLS'IS 
Conversation: 

Occasionally 45/5 11/2 25/8 35/6 11/1 13/1 
Frequently 9/1 28/5 13/4 18/3 11/1 

Telephone: 
Occasionally 36/4 11/2 25/8 24/4 56/5 
Frequently 9/1 28/5 16/5 24/4 11/1 13/1 

Concentrate: 
Occasionally 45/5 11/2 19/6 18/3 11/1 25/2 
Frequently 9/1 22/4 16/5 24/4 11/1 

Sound Disturbances: 
Occasion a 11 y 27/3 11/2* 22/7* 18/3 67/6 25/2 
Frequently 9/1 22/4 16/5 29/5 11/1 

Overall 
Satisfaction 

(average points 
1 - 6) 4.0 4. 2•:} 4.4* 3.9 3.0 . 4.0 

.. . 

* Only 14 of 15 buildings included 
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Table III - 1 - Slrt-i~1ARY OF Fl1LL TI~1E USER RESPONSES (continued) 

%/# July '83 Aug '83 Sept '83 Oct '83 ~ov '83 Dec'8J TOTAL 

25/1 7/2 8/4 78/7 10/2 12/25 
A~l AM ALL DAY . 

30/8 19/9 19/4 25/52 
AM/AFT AM ALL DAY 

25/1 19/5 4/2 11/1 14/3 11/23 
4/1 . 13/6 10/2 8/17 

67/18 100/1 34/16 33/3 27/56 

25/1 48/13 ; 100/1 30/14 56/5 19/4* 33/61 

25/1 33/9 21/10 33/3 . 23/46 
25/1 26/7 13/6 11/1 14/29 

25/1 67/8 17/8 33/3 21/43 
25/1 15/4 11/5 13/27 

26/7 15/7 33/3 18/36 
25/1 22/6 6/3 11/1 13/26 

25/1 19/5 13/6* 33/3 19/4* 23/42 
25/1 22/6 6/3 14/26 

4.3 4.0 3.0 3.9* 4.1 4.0* 4.0* 
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Table III - 1 

Slf.·!~1ARY OF FULL TI~!E USER RESPONSES 

%/# Jan '84 Feb '84 Mar '84 Apr '84 Hay '84 June '84 

RESPO;\uE~TS 30 35 32 34 35 20 

DISCO:.!FORT 
nDEX 43/10* 41/13* 20/6* 15/5* 17/6 25/5 

TOO HOT 13/4 11/4 22/7 53/18 69/24 5/1 

'!ajority 
Time AFT ALL AFT AFT AIT ALL 

TOO COOL 53/16 6/21 66/21 44/15 25/9 6/12 

'!ajority 
Time EVE E\'E EVE AM AFT AN 

TOO DRAFTY: * * * * if-

Uccasiona1ly 31/4 22/4 5/7 12/2 22/4 2/3 
Frequently 8/1 11/2 6/1 6/1 17/3 2/4 

TOO STI'FFY: * * * * * 
nc casionall y 8/1 22/4 4/6 35/6 44/8 3/6 
Frequently 22/4 5/1 

TOO S~10t:EY: * * * * * 
Occasion'ally 11/2 2/3 18/3 28/5 
Frequently 8/1 11/2 6/1 6/1 5/1 

ARTIFICIAL LIGIIT: * * * * 
Too Bright 8/1 22/4 6/1 28/5 1/2 

Too Din 2/3 
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Table III - 1 
".\ 

;;,;:y' SUM~fARY OF FULL TINE USER RESPONSES 

:%/# July '84 Aug '84 Sept '84 Oct '84 Nov '84 Dec '84 TOTAL 

2 9 7 4 5 2/4 

78/7 14/1 50/2 40/55 

50/1 100/9 71/5 100/1 100/4 20/1 37/79 

AM AFT AFT AFT AFT AFT 

50/1 11/1 60/3 46/99 

AM AM AM 

50/1 50/2 20/1 22/28 
9/12 

44/4 14/1 25/1 20/1 30/38 
33/3 14/1 50/2 9/11 

22/2 25/1 . 12/16 
5/6 

11/1 .Ol I l 

22/2 4/S 
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T;thleiii - l - SUMMARY OF FULL THIE USER RESPONSES (continued) 

%/# Jan '84 Feb '84 Mar '84 Apr '84 May '84 June '84 

NATURAL LIGHT: i'< * * 
Too Bright 6/2 13/4 3/1 30/6 

Time AM/AFT ·AM 

Too Dim 4/1 i:· 19/6 * 3/1 i~ 6/2 * 14/S 10/2 .. 
Time AFT AFT AM AM/AFT 

TOO MUCII CLARE 
Occasionally 7/2 9/3 10/3 6/2 29/10 25/5 
Frequently --~·· --* 6/2* 3/1* 10/2 

USE LIGHTS 
WHEN DON'T 17 I 1 ** 27/4** 13/2** 27/5* 5/1 
NEED TO 

TOO LITTLE 
PRIVACY 67/4** 67/10** 69/9** 4/6** 55/10 20/4 

NOISE PROBLEMS 
Conversation: * * * * * 

Occasionally 38/5 33/6 13/2 18/3 22/4 5/1 
Frequently 8/1 11/2 12/2 22/4 5/1 

Telephone: * * * * * 
Occasionally 38/5 44/R 6/1 24/4 28/5 20/4 
Frequently 8/1 17/3 6/1 11/2 5/1 

Concen t r a l t': ** .. , * * * 
Occasionally 23/3 33/6 33/5 6/1 44/8 10/2 
Frequently 17/3 12/2 17/3 5/1 

Sound Disturbances: * * * * * 
Occasionally 38/5 72/13 33/5 24/4 44/8 10/2 
Frequently 8/1 11/2 7 I 1 12/2 17/3 

Overall 
Satisfuction 

(uverage points 
l - 6) 4.6** 3.9-l:•* 3.6** 3.8** 3.5* 3.4 

* Only 14 of 15 buildings included 
** Only 13 of 15 buildings included 
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·· Table III - 1 - Sill-fMARY OF FlJLL TIME USER RESPONSES (continued) 

%/# July '84 Aug '84 Sept '84 Oct '84 Nov '84 Dec '84 TOTAL 

50/1 22/2 14/1 50/2 20/1 9/20 
AFT ALL AM AFT AFT 

22/2 50/2 20/1 L0/22 
ALL AFT AFT 

11/l 42/3 25/1 20/1 14/3 L 
25/1 3/6 

22/2 14/1 100/1 75/3 40/2 9/22 

50/1 . 33/3 42/3 100/1 75/3 40/2 45/56 

50/1 42/3 100/1 25/1 20/1 22/28 
29/2 50/2 11 I 14 

33/3 29/2 100/1 26/34 
14/1 50/2 8/11 

11/1 100/1 21/27 
25/1 .9/1 () 

22/2 29/2 100/l 50/2 20/1 35/45 
14/1 8/10 

2.5 3 4.2 6 4.25 4.4 3.7 

. ,_. 
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" . 

%/# 

RESPONDENTS 

DISCOMFORT 
fNDEX 

TOO HOT 

Majority 
Time 

TOO COOL 

Majority 
Time 

TOO DRAFTY: 
Occasionally 
Frequently 

TOO STUFFY: 
Occasionally 
Frequently 

TOO S~10KEY: 
Occasionally 
Frequently 

A~TIFICIAL LIGHT: 
Too Bright 

Too, Dim 

Table III - 1 

SUMMARY OF FULL TIME USER RESPONSES 

Jan '85 

16 

NA 

13/2 

19/3 

25/4 

25/4 

13/2 

44/7 

6 1 
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iable III - 1 - SUHMARY OF FULL TIME USER RESPONSES (continued) 

NATURAL LIGHT: 
Too Bright 

Tir.1e 

·:oo Dim 
Time 

TOO MUCH GLARE 
nccasionally 
Frequently 

. USE LIGHTS 
\mEN 00:'\'T 
:-;EED TO 

TOO LITTLE 
PRIVACY 

NOISE PROBLDIS 
::mversation: 
Occasionally 
Frequently 

Telephone: 
Occasionally 
Frequently 

< oncentrate: 
Ocr:asionally 
Frequently 

;<' .. !ld Disturbances: 
:)ccasionally 
;:-requently 

Overall 
Satisfaction 

(average points 
1 - 6) 

Jan '85 

44/7 

6/1 

9/14 

NA 

NA 

6/1 

NA 
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%/# 
PESPONDP:TS 
THER'iAL 
DISCmiFORT 

~1ajority 

Time 
STUFFY 

Majority 
Time 

DRAITY 
Najority 
Time 

S'!OKEY 
~lajority 

Time 
Gi.AR£ 

'•lajority 
Time 

'\.JlSY 
:·lajority 
Time 

LICHT 

Bri ht 

Table III - 2 

StN~L-\RY ·OF PART TIME USER RESPONSE 

Oct '81 ~ov '81 Dec· '81 TOTAL 
1 1 3 

100/1 33/1 

AFT 
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%/# 
~ESPO!\D::\TS 

THER;.!AL 
DISCONFORT 

:tajority 
Time 

STl.JFFY 
~lajority 

Time 
DRA!='TY 

:-lajority 
Time 

S:·iOKEY 
~lajority 

Time 
CURE 

.. lajority 
Time 

NGISY 
:·lajor i ty 
Time 

LIGHT 
Dim 
!3rioht 

Table III - 2 

SUMMARY OF PART TIME USER RESPONSE 

Jan '82 Feb '82 Mar '82 Apr '82 
1 1 1 22 

100/1 100/1 5/1 

AIT AM 
5/1 

5/1 

AM 

5/1 

AM 
18/4 

.\M 

14/3 

51 

May '82 June '82 
28 7 

14/4 

AIT 
14/4 

AIT 
14/4 

7/2 

11/3 14/1 

PM AN 
21/6 43/3 

VARIOUS Ai-l 

14/1 
14/4 



Table III - 2 - Sl.JH~lARY OF PART TIME USER RESPO~SE (continued) 

%/# .!ulv '82 Aug '82 Sept. '82 Oct '82 Nov '82 Dec '82 TOTAL 
l 3 5 9 l 3 82 

66/2 11/l 22/l 13/11 

A :I' A~ AFT 
100/1 66/2 22/2 12/10 

AFT AM 
11/1 7/6 

AM 
33/1 4/3 

AFT 
. 33/1 7/6 

PM 
44/4 21/17 

A.'-1 

5/4 
22/1 6/5 
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.... ~----- ---- ~----

Table III - 2 

SL~l:-L\RY OF PART TIME USER RESPO:\SE 

~-'!: Jan '83 Feb '83 Mar '83 AEr '83 ~lav '83 June '83 
R :_SPO~DE:;TS 9 17 17 5 8 3 
F::::::·i.-\L 
D ~ SCO:-iFORT 11/1 6/1 6/1 66/2 

'lajority 
Time AIT PN AFT A~l 

s ll'FfY 12/2 66/2 
:iajority 
Time A~l A~l 

D'\AITY 11/1 6/1 12/2 20/1 13/1 33/1 
:lajority 
Time A:1 A>l VARIOUS A~1 A~l A~l ,') 

S>10KEY 
... ,_ 

:1ajority 
Time 

GLARE 11/1 6/1 12/2 13/1 33/1 
.. 

'1ajority 
Time AM A~l AN A.'1 A?1 

~nrsY 11/1 6/1 35/6 40/2 13/1 
:tajority 
Time A~l A~l AM AM A:l 

LIGHT 
Dim 6/1 
I3right 6/1 

. . 

53 



Table III - 2 - Sl'~t:·iARY OF PART TPIE USER RESPONSE (continued) 

%/~ Julv '83 Aug '83 Sept '83 Oct '83 ~ov '83 Dec I 83 TOTAL 
1 4 4 4 72 

25/l 75/3 100/4 18/13 

AIT AFT AFT 
6/4 

50/2 13/9 

AIT 

8/6 

31/22 

1/1 
1/1 
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Table III - 2 

SL~!~t\RY OF PART TI~1E USER RESPO:\SE 

';S/Ii Jan '84 Feb '84 ~lar '84 AEr '84 ~!av '84 June '84 
~· F.SPO:~DEHS 5 10 18 11 9 7 
T!iER:·i.\L 
D I SCO~!FORT 1/1 22/4 36/4 33/3 29/'2 

~·lajority 
Time AIT AFT VARIOUS A~! A'-1 

SF'HY 9/1 33/3 14/1 
'-1ajority 
Tir.1e AH AM :\~! 

D~AITY 17/3 9/1 
'1ajority 
Tic:~ AFT A~! 

S~lOKEY 6/1 9/1 
\!ajority 
Time AFT NOO~\ 

GURE 17/3 9/1 11/1 
'lajority 
Time AFT :\OON AIT 

~OISY 1/1 17/3 27/3 22/2 14/1 
'lajority 
Time AIT AFT NOON AM/A IT .\FT 

LIGHT 
Dim 14/1 
Bright 11/1 AFT 
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Table III - 2 - S~l~ARY OF PART TIME USER RESPONSE (continued) 

%/# Julv '84 Aug '84 Sept '84 Oct '84 ~ov '84 Dec '84 TOT:\L 
3 3 5 2 3 1 77 

33/1 20/1 33/1 22/17 

A~1 AIT. AM 
40/2 50/1. 10/8 

5/4 

3/2 

20/1 33/1 9/7 

AM AM 
13/10 

33/1 33/1 4/3 
40/2 50/1 A~l 5/4 
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Table III - 3 

SUMMARY OF 
FrLL TH1E USER SATISFACTIO~ RELATED RESPONSES 

1. CO~PARED TO OTHER 
BUILDI~GS, LIKE 
APPEAR:\~CE ... ~lORE ~EUTRAL LESS 
Does Fact It 
Is Solar Yes 24/118 5/24 2/8 

Influence No 2/12 38/190 3/14 
%/# 

2. %/# Overall Satisfaction 
High Mid Low 

Sedentary 11/52 7/32 1/5 
Office \~ork 27/126 28/128 3/13 
\\a1king 1/5 2/11 .01/3 
Act he 2/8 9/42 2/8 
Male 27/224 10/85 1/14 
Female 42/344 14/113 2/18 
Less 12 
13-17 13/111 14/114 2/14 
18-30 7/59 5/44 .004/3 
31-45 5/42 4/31 .01/5 
46-55 .01/4 .01/7 .002/2 
56-65 56/446 
65+ 
Yes 29/133 23/105 1/5 
No ~Orient.2 19/89 15/70 5/23 

.• . 
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Table III - 4 

SU:I:"IARY OF 
PART TUtE USER SATISFACTIO~ RELATED RESPONSES 

co:-lPARED TO OTHER 
Bri LDINGS, LIKE 
APPEARA~JCE ... 
Does Fact It 
Is Solar 
Influence 

':.:/# 
DISCmtFORT 

Sedentary 
Standing 
\\alking 
Active 
~!ale 

Female 
Less 12 
13-17 
18-30 
31-45 
46-55 
56-65 
65+ 
Yes 
No (Orient.) 

Thermal 
6/14 
6/13 

.005/1 
6/14 
5/12 

14/31 

11/23 
8/17 
1/3 

15/32 
3/7 

Total Respondents: 219 
/ 

Respondents who have been 

Thermal Comfort Cool 

Fall 1/3 
Winter 11/24 
Spring 6/14 
Summer 
~ornin~ 12/27 
Afternurm 5/11 

~tORE :-iEl'TRAL LESS 

Yes 26/58 3/7 2/4 
No 23/50 42/91 2/5 

Air 
Quali t:t Glare Noise Light 

7/15 5/12 7/15 3/7 
9/20 2/5 6/13 3/7 

.005/1 
2/4 .005/1 .005/1 
5/12 3/6 5/10 4/9 

12/26 5/12 9/19 2/5 
.005/1 
.005/1 

10/22 23/11 13/29 3/6 
5/12 1/3 6/14 1/3 
2/5 1/3 .005/1 1/2 

.005/1 .005/1 .005/1 

16/34 7/16 7/16 5/11 
2/4 .005/1 1/3 1/3 

to building 4 ti~es in 3 months: 63/138 

Warm % Believe 
Control Comfort: 25/55 

1/3 
1/3 Designer Intended: 19/34** 
1/3 
2/4 % Who Do 
2/4 Control Comfort: 16/34 
2/5 

Evening 2/4 .005/1 

** Only 13 of 15 buildings included 

58 



APPEXDIX I: A~ALYSIS QCESTIONS/I~FOR~ATIONAL INTERRELATIONSHIPS 

59 



~ 
co 

INFORMATIONAL INTERRELATIONSHIPS 

nu~b~r Information Reauested E 1 t• Rela~ed To.Other - xp ana 10o Inrormat1on - Number 

1.1100 

1.2110 
1.2120 

1.2130 

1.2200 

'1.2210 

1.2220 
1.2225 

1.2000 O!jE 'liME - OCCUPANT RELATED INFORJ·tATION 

Occupancy Assump
tions 

':"'~fpical Weeitday 
• ·rypica 1 Weekend 

Days with special 
' occupancy pat
. terns. 

Operational Charac
teristics of Building 

Building operator/ 
maintenl~ce staff 

Users-
Expected variations 

Change in number of 
of people and 
activity type 
inflllences thee
function of 
building and com
(ort levels. 

Need baseline for 
co;:.pa r i son • 

Thermal performance 
predictions are 
based on expected. 
operational pat
teens. Need base
line for compari
son. Compare with 
cornplaints, user 
reports of discom
fort and interac
tions with build
ing~ Respon3ibil
ity confusions 
often lead to dis
satisfaction - s~e
cify here to clar
ify later. This 
sr.:.::tion is basis 
for user manuals. 

Weekly occupancy 
profiles; 
monthly summaries 

Operational Charac
teristics of 
Buildings - Staff 

Exceptions 
Unplanned actions 
Users: exceptions 

unplanned actions 
Surr~ary of opera

tional procedures 
User Questionnaire 

2.2110 
~.2120 
2.2130 
:).2110 
3.2120 
3.2130 

2 .. 2210 

2.2211 
2.2212 
2.2221 
2.2222 
3.2200 

3.2600 



O'l ,..... 

Related To Other 
·· Number Information Requested Explanation Information !Nmbei. 

1.2300 

2.2110 
2.2120 
2.2130 

2.2210 

2.2211 
2.2212 

2.2220 

2.2221 
2.2222 

• 

User Orientation 
Plans 

Educated users may be 
more likely to 
operate building as 
predicted. Are 
uset orientation 
programs correlated 
with users doing 
what designers 
expe'Cted? . 

User orientation 
programs 

Operational proce
dures 

User questionnaire 

. 
' 2.2000 WEEKLY OCCUPA~~ RELATED INFO~·~TION 

Occupancy Profile 
Weekday 
\'leek end 
Days with special 

occupancy pattern 

Operational Charac
teristics of Building 
Scaff 

Exceptions 
Unplanned actions 

taken 

Operations - Buiiding 
Users 

Excc~tions 
Unplanned actions 

Weekly for~s to be 
used as basis for 
monthly totals, to 
facilitate filling 
out 3.2110, 3.2120, 
3.2130. 

weekly collection of 
information on 
actual building 
operations by both 
staff and users 
reported by excep
tions to expected 
operational proce
dures and unpla~ned 
actions taken to 
nodify building or 
its usc. 

Occupancy assumptions 
Weekday 
Weekend 
oay3 with special 

OCCUpGlncy pa~ 
terns 

Expected 
Operational proce

dur~s 

3.2300 

1.2200 
I 

3.26QO 
I 
I 
I 

1.2110 
1.2120 
1.2130 

1.220!) 



0'1 
"-> 

HUmber Information Pequested E 1 . Related To Other xp aoat1on Information t:umbec 

2.2230 

2.2240 

3.2100 

3 .. 2110 
3.2120 
3.2130 

Maintenance Record 

Compl~ints ~ecord 

3.2000 

Occupancy Profiles 

Weekdai' 
\·leek end 
Days with special 

occupancy p-:lt
terns 

To record for compar- Actual energy use 
ison to actual 
energy use. Main-
tenance problems 
can influence 
energy use. Find 
out which devices 
or components have 
many problems. 
Accide~~ record to 
address hazard con-
cern in passive 
solar buildings 
(e .. g., too much 
glare to see neces-
sary contract? All 
the grazing? etc.) 
Sununed monthly. 

Systematically record 
types of problems 
by category and 
zone, look for pat-
terns in trouble-

· shooting. 

User questionnai~e 

ftlONTHLY OCCUPANT RELATED INt'ORUATION 

Compare with expecta
tions to check. 
influe:tce on ther
mal performance. 
in~luding actual 
vs. allowable tcmp
er,lture lcvelz. 
Co~·pne \lith 
rep.o rt e~ Uis e r the r-

Baseline occupancy 
asscmptions 

. 3.1000 

3.2600 

1.2110 
1 .. 2120 
1.2130 



0"1 
w 

Related To Other 
Number Information Reguested ExDlanwtion Information __ __.N.uu,.,..rohe..c. 

3.2200 

3.2210 
3.2220 

3.2230 

3.2240 

3.2300 

• 

Operational Charac
teristics 

. 
' 

Staff 
Users 

Maintenance 

• Relevant complaints, 
comments and 
inquiries 

User Orientation 

Activity levels 
influence actual 
temperature and 
comfort. 

~o sum weekly build
ing operations by 
exceptions to 
planned building 
use and by 
unplanned actions 
taken by staff and 
users. To compare 
with planned build
ing operations and 
eAamine impact on 
energy use and user 
co~fort. Relate to 
user orientation 
plans. 

Systematically sum
marize record of 
complaints, com
ments and inquir
ies. See ~atterns. 

Does partici,ation in 
a program mean you 
do the operations 
the designer 
expected? Do the 
users and operators 
agree on who does 
w h .:l t t 0 t h~. b u il d
ing? Do users and 
or>:ators a<Jrce 
wh~thcr user orien
t at I on p ro g r a m.s 

Operational Plans 
Staff 
Users 

Oser Orientation 
Plans 

Oser questionnaire 
Complaints 
Comfort 
Operations 

User Operations 

User Cuestionnaire 

Desisr.er 'operational 
Expe::::tation 

1.2210 
1.2220 

1.2300 
3.2300 

3.2600 

2.2220 

3.2600 

1.2'300 
1.2220 



0"1 
~ 

:? 

Related To Other 
Hupb~r Information Reguested Explanation Information Nvmbet 

3.2400 Context 
3.2410 Owner 
3.2420 Tenant 
3.2430 Responsibility for 

building opera-
tions 

3.2440 Responsibility for 
monitoring 
instrumentation 

3.2450 • Responsibility for 
reporting data 

3 .. 2460 Furniture 
3.2470 \ Location of activi-. 

ties 
3.2480 Permanent altera-

tions 
3o2490 Temporary alteca-

tions 

3.2600 User Questionnaire 

Room in now 

Changes in each of 
these context con
cerns can influence 
actual energy use 
or the way it is 
recot·ded and/or 
reported. When 
analyzing compari
sons between pre
dicted and actual 
energy us~ it will 
be important to 
know if any context 
changes occurred. 

Regular opportunity 
to evaluate user 
comfort, satisfac
tion and interac
tion with the 
building. 

To correlate with 
zone for opera
tional procedures, 
actual and allow
able temperature 
and complaint 
r~cords. Zone 
design reluting to 
cser therm.1l, 
acou5tic, visual 
and air c.;ualitj 
co:-:-:fort perce-p
tions. 

Comparisons between 
predicted and 
actual energy use 

Context originally 
described 

3.3000 

1.2400 

Operational procedures . lo2200 

Complaint records Jo2240 



0"1 
<..11 

•• .. ,.1 

Related To Other 
Number Information Reguested Explanation Information Number 

User thermal com
fort perceptions 

.user thermal com
fort operations 

. 
' . 

User air quality 
perceptions 

User visual quality 
perceptions 

Subjective comfort. 
relate to tempera
ture set points, 
complaint record, 
triggering condi
tions in opera
tional monthly· 
record. 

•Educated• users will 
operate building 
more in accordance 
to designer/opera
tor expectations. 
If uncomfortable, 
users. will make 
changes, even if 
not supposed to. 
Since user comfort 
operations can 
influence Energy 
use; need to record 
to compare with 
actual energy use 
patterns. 

Do passive solar 
buildings have air 
quality proble~s? 
Relate to design. 

Do passive solar 
buildings have 
v i sua 1 r~ u a 1 i t y 
~roblem3? Relate 
to d~si<,;n. 

User comfort 
Temperature set 

points 

Complaint record 
Clothing report 
Operational records 
Designer expectations 
Operational responsi-

bilities 
User orientation pro

grams 
User orientation self 

report 
Actual energy use 

Complaint record 

Complaint. record 

3.2200 
1.1800 

3.2240 
3.2600 
3.2200 
1.2210 
1.2220 

3.2300 

3.2600 

3.1000 

3.2240 

3.2240 



"' "' 

Related To Other 
Number Infocmation Reguested Explanation Information -~~mbec 

User acoustic qual
ity problems 

User clothing worn 

User gender and age 

Do building operators 
and users perceive 
similar problems 
with visual en~i
ronment? 

Do passive solar Complaint record 
buildings have per-
ceived auditory 
problems? (Since 

.properties of 
materials which 
absorb heat are 
different from 
properties of 
materials which 
absorb sound, 
acoustical problems 
might be encoun
tered.) 

Do personal comfort 
control mechanisms 
(clothing) differ 
in passive solar 
buildings? 

Are demographic 
descriptors corre
lated with per
ceived thermal,· 
visualt acoustic or 
air quality com
fort? 

Thermal comfort 
Acoutie comfort 
Visual comfort 
Air quality comfort 

" 

3.2240 

3.2600 
3.2600 
3.2600 
3.2600 



0'1 
........ 

Related To Other 
ljycbcc Information Reguested Explanation Information Numbet 

Reported user orien
tation program 
participation 

· User satisfaction 

User acti9ity 

To compare with oper
ator reports of 
participation by 
users. To relate · 
to questions of 
user education and 
building opera
tional procedures. 

Are passive solar 
buildings accept
able to users? Are 
there age or sex 
differences? Is 
satisfaction 
related to know
ledge? 

Are user reports of 
activity same as 
operator ~eports? 
Relate to comfort 
for comparison with 
occupancy expecta
tion and monthly 
occupancy report. 

User orientation pr~ 
gram plans 

User orientation pro
grams 

Building operational 
procedures 

Building modificati~ns 

user gen.der 
user age 

Monthly occupancY
Users therms, visual, 

acoustic comfort 

1.2300 

.).2300 

2.2220· 

3.2600 

·3.2600 
3.2600 

1.2100 
3.2600 
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m 
I.D 

,, 

D.O.I. PASSIVE SOL.U OOHHU.CIAL BUILDINGS PllOCRAH 

FORM 1: ONE TIME H!ASUREHENTS FOil AIJ'I'OHATED DATA OOLL!CTION (Continued) PAGE ') 

1.l000: REQUIRED MEASUREMENTS - THERMAL PERFORMANCE EVALUATION 

1.1800: ENVIRONMENTAL CONTROL SET POINTS (Thla Section to be co•pleted for each thermal zone of the 
bulldlng. aa designed.) 

1.1810 HEATING 1.1820 COOLING 1.1830 ECONOHIZF.R 
DAYTIME NIGHT /WEE~ENDS _ DAYTIME NIGHT/WEEKENDS 

ZONE HOURS SET POINT •r SET POINT •r HOURS SET POINT "P SET POINT "F SET POINT "F 

TO TO 

TO TO 

TO TO 

TO TO 

TO TO 

TO 10 

TO 10 _, 
1---- --

TO 10 r-----------

TO 10 

TO 10 

10 10 --

TO TO 

TO TO -. 
TO TO 

** SEE TABLE 1.1 FOR EXPLANATORY NOfi:S u 



D.Oo!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

F0R.\of 1: ONE TIME MEASUREMESTS FOR AUTOMATED DATA COLLECTION (Continued) PAGE' 12 

1.2000: REQUIRED MEASUREMENTS~ OCCUPANT PERFO~\ofANCE EVALUATION 

1.2100: OCCUPANCY ASSUMPTIONS 

1. 2110: TYPICAL WEEKDAYS (Note: The expected occupancy 
of every zone for every month of the year should 
be explained. One form may be used to cover 
several months for a zone if applicable. Photo 
copy additional forms if needed.) 

ROOMS INCLUDED IN nus ZONE OFFICE,. S"BAC£.. 
MONTH(S) 

121 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
I I I I I I I I I I I I I I I I I I I I I I I l_j 

AM HOURS PH 

- _______ __,. ___ 50 ----~~.;_]0:-=-'!1_-
' NUMBER OF PEOPLE 

-------_J-_-- =-.1..- -·-- ~!__ -~ -~
ACTIVITY CODE 

ROOMS INCLUDED IN THIS ZONE -----------------------

HONTH(S) ---------------------------------------------------------

12 1 2 3 4 5 6 7 8 19 
I I I I I I I · I I _ 

12 1 2 3 4 5 6 . 7 8 9 
I I I I I I I I I I 

10 ll 
I I 

12 

I 
10 11 
I I 

AM HOURS PM 

- - - -- ----- NUMBER OF PEOPLE - -- - - - - -- --

--- - - -· ---- 'AcffiiTYcODE- - - - - - - - - ---

- - - - - - -- ALLoWABLE"TE'MPERATURERANGE - -- - - -- --- I· 

~--------------------------------------------------_j 
ACTIVITY CODE: 1. SEDENTARY - (SITTINCt LISTENING) 

2. STANDING 
3. WALKING 
4. ACTIVE - (RUNNING, PHYSICAL II«>RK, DANCING) 

** SEE TABLE 1. 2 P'OR EXPLANATORY NOTES ** 
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D~O.E. PASSIVE SOLAR a>MMERCIAL BUILDINGS PROGRAM 

rJR!'I 1: OtiE TIME MEASUREMENTS FOR AUTOMATED DATA COLLECTION (Continued) 

l. 2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

1.2100: OCCUPANCY ASSUMPTIONS 

1.2120: TYPICAL WEEKEND (Note: The expected occupancy 
of every zone for every month of the year should 
be explained. One form may be used to cover 
several months for a zone if applicable. Photo 
copy additional forms if needed.) 

PAGE 1 7 

ROOMS INCLUDED IN nus ZONE CQMMW.IlrY CENT£.8 MVJ,rt- Pt/BPO.$€ ;qoo 

MONTH(S) -----------------------------------------------------------------------------

12 1 
I I 

2 3 
I I 

4 5 6 7 8 9 10 
I I i I I I I 

AH 

11 12 1 2 3 4 5 6 7 8 9 10 11 
I I I I I I I I I I I I I 

HOURS PM 

--- -· ------_I£_-- 2.5'_-~------NUMBER OF PEOPLE 

12 
I 

~li 
:.., 
~~ f!:: __ Gs•-.R_c.!_ ___ _::t!: _§S•:_?s" _ _ ~ _____ ~ 

-----· ______ l!!!= !3---~-·------
ACTIVITY CODE 

L ALLOWABLE TEMPERATURE RANGE __________ __. 

I 
I 
I 

I 

ROOMS INCLUDED IN nuS ZONE ---------------------------------------------------

MONTH(S) ----------------------------------------------------------------------------

12 1 2 3 4 5 6 1 8 9 10 11 
I I I I I I I I I I I I 

12 1 
I I 

2 3 4 5 6 1 8 9 10 11 
I I I I I I I I l I 

12 
I 

AH HOURS PM 

- - - - - - - - -- NiiM:B'ERoFP'EOPLE - - - - - - - -- --

- - - - -- - - - - AcTiviTY cODE-- - - - - - - - -

- - - - - - - - "ALLoWABLE TEMPERATURERANGE - - - - - -- --

ACTIVITY COD!: 1. SEDENTARY - (SlTTI~G, LISTENING) 
2. STANDING 
3. WALKING 
4. ACTIVE - (RUNNING. PHY.SICAL WRX. DANCING) 

** SEE TABLE 1. 2 FOR EXPLANATORY NOTES ** 
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D.O.!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

FO~~ 1: ONE TIME MEASUREMENTS FOR AUTOMATED DATA COLLECTION (Continued) PAGE 22 

1. 2000: REQUIRED MEASUREMENTS - -ocCUPANT PERFO~"'!ANCE EVALUATION 

1.2100: OCCUPANCY ASSUMPTIONS 

1.2130: DAYS Winl SPECIAL OCCUPANCY PATTERNS 
(For example, mid-week holidays, Fridays 
with extended hours. Photo copy 
additional forms as needed.) 

ROOMS INCUJDED IN TIUS ZONE .. aA~Nt..X..C;X~L-0:.'8.uB~o£...~~Y:...._ ______ -=-:-=:::------~ •• 

SPECIAL SITUATION ----------------- DATE -----= I 
12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
I I I I I I - I I I I I I I I I I I I I I I I I I I 

AM HOURS PM 

------ j..!! ~ - _15 -- !J-J.~2~_2_-.L_
NUMBER OF PEOPLE 

______ _JC_ _ ____ . :2.-------~-
ACTl \1 ITY CODE 

t!::" ~~~-...zo 0 _ ::!f..r-·~- __ _ '70 11~5" _ _ - ___ -~ ~ 
ALLOWABLE TEMPERATURE RANCE 

ROOMS INCLUDED IN TIIIS ZONE ---------------=--:-=::~-----
SPECIAL SITUATION---------------- DATE..,...------

2 3 4 
I I I 

5 6 7 8 9 10 
I I I I I I 

11 12 1 2 3 4 5 6 7 8 9 10 ll 
I I I I I I I I I I I I I 

12 1 
I I 

12 
I 

AM HOURS PM 

- - - - - - - -- - NiiMBE'RoF'PEOPLE - - - - - - - -- --

----------ACIDITY cODE-------------

- - - - - - - - -ALLoWABLE TEHPERATURERANGE - - - - - -- --

ACTIVITY CODE: 1. SEDE~TARr - (SITTING, LISTENING) 
2. STANDING 
3. WALKING 

.4. ACTIVE- (RUNNING, PHYSICAL WORK, DANCING) 

** SEE TABlZ 1. 2 FOR EXPLANATORY NOTES ** 
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D.O.!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

FORM 1: ONE T1ME MEASUREMENTS FOR AUTOMATED DA!A COLLECTION (Continued) PAGE 24 

1.2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

1.2200: OPERATIONAL CHARACTERISTICS OF BUILDING 

1.2210: BUILDING OPERATOR/MAINTENANCE STAFF (Operational instructions 
as would be described in a User/Operator's Manual. Photo. copy 
additional pages if needed.) 

I TRIGGERING CONDITIONS 
ACTION (E.C., Cllo\NGE IN COMf0RT CONDITIONS, 

CHANGE lN SEASONS ETC.) 

ADJUST SHUTTER ANGLE CHANGE OF SEASON FROM SUMMER TO WI HER 

l 
;'14J COVER CLERESTORIES SHOWING ~VIE IN DAYLIT SPACE 
,~ 

,~ LOWER TiiERMOSTAT FOR WEEKEND WEEKEND 
·< 

~~ DEPLOY SHADING DEVICE SUNNY DAY SUDDEN RISE IN INSIDE 
tEMPERATURE 

I 

I . 

** S!E TA.BlZ 1. 2 FOR EXPLANATORY NOTES ** 
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D.o.E. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

.>;·' ... f. FOR.'1 l: ONE TIME MEASUREMENTS FOR AUTOMATED DATA COLLECTION (Continued) 
: ;."t,,\: 

1.2000: REQUIRED MEASUREMENTS- OCCUPANT PERFORMANCE EVALUATION 

1.2200: OPERATIONAL CHARACTERISTICS OF BUILDING 

1.2220: USERS (Operational instructions as would be described 
1n a User Manual. Photo copy additional pages if needed.) 

I TRIGGERING CONDITIONS 

PAGE 25 

1 ACTION (E.G., CHANGE IN COMFORT CONDITIONS, 
'.------------------------------------------C•HA•N•G•E~.-IN~S•E•A-SO•N•S~._.ET_C_.~)._ ________ ~ 
I
. I 

DO NOT PUT PLANTS ON LIGHT SHELVES I 
·~ 

L" ;~ 

:~ 
;~ 

l~ 

CLOSE 'tROMBE WALL VENTS 

PUT· ON EXTRA CLOTHING 

SWITCH ON FAN 

ALL TIMES 

OFFICE TOO WARM 

CLASSROOM TOO COOL 

ROOM STUFFY 

~ S!E.TABL! 1.2 FOR EXPLANATORY NOTES ** 
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. . 
D.O.!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

FORM 1: ONE TIME MEASUREMENTS FOR AUTOMATED DATA COLLECTION ( Cont inned) 

1.2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

1.2200: OPERATIONAL CHARACTERISTICS OF BUILDING 

1.2225: IN MAKING ENERGY USE PREDICTIONS, DID YOU ASSUME CERTAIN 
VARIATIONS FROM THE OPERATIONAL INSTRUCTIONS GIVEN IN 
1.2210 and 1.2220? (For example, 25% of the time, people 

PAGE 26 

will use artificial lights, when natural light is sufficient.) 

------------------------···---

1.2300: USER ORIENTATION PROGRAM PLANS 

1.2310: USER CROUP ----------------------------
1 .2320: SHORT DESCRIPTION ---------------------------

1. 2330: ARE BROCHURES, USER MATERIALS OR OTHER WRITTEN MATERIALS PLANNED? 

____ YES NO ----
1. 2340: HAVE THESE ALREADY BEEN PRODUCED? 

____ YES ____ NO 

1.2350: PLANNED TIMI~ OR FREQUENCY OF USER ORIENTATION PROGRAMS 

1.2400: CONTEXT 

1.2410: OWNER -----------------------------
1.2420: T!NANT(S) 

NAME LOCATION 

** S!! TABL! 1.2 FOR EXPLANATORY NOTES ** 
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D.O.E. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM · 

.3;\,\ ~"t l: ONE TIME MEASUREMENTS FOR AUTOMATEJ> DATA COLLECTION (Continued) PAGE 27 
.... ;;.f._.' 

'· '~1.2 ')0: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

1.2400: CONTEXT (Continued) 

1. 2430: PERSON RESPONSIBLE FOR BUILDING OPERATION 

1.2440: PERSON RESPONSIBLE FOR MONITORING BUILDING INSTRuMENTATION 

1. 2450: . PERSON RESPONSIBLE FOR REPORTING DATA ON OCCUPANTY EVALUATION 
FORMS 

1. 2500: DESIGN TOOL(S) USED IN MAKING ENERGY PREDICTIONS FOR THIS BUILDING 

1.2600: D!D THE DESIGN TOOL USED 'GIVE THE MONTHLY .ENERGY PREDICTIONS AS NOTED 
IN PREDICTED ENERGY USE TABLE (Sect~on 1.1900)? 

_____ YES, ..__ ____ NO 

IF NO, 'mEN HOW WERE ~NTHLY PREDICTIONS DETERMINED? 

** SEE TABLE 1. 2 FOR EXPLANATORY NOTES ** 
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D.O.!. PASSIVE SOLAR COMMERCIAL BDILDINGS PROGRAM 

FORM 2: WEEKLY FORMS (Continued) PACE 6 

2.2000: REQUIRED MEASUREMENTS - OCCUPANT PERFO~~CE EVALUATION 

2.2100: OCCUPANCY PROFILES 

2.2110: TYPICAL WEEKDAY MONTH ~--:-:-:-----:-- WEEK---
Has the occupancy profile varied significantly from that asRumed 
in the one time measurement of occupancy profile in Section 1.2110? 
-=-=---~ YES NO 
If yes, please complete the following for the zones where changes 
occurred •. Photo copy this fo~ for as many zones as necessary. 

ROOMS INCLUDED IN nus ZONE -----------------------

12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
I I I I I I I I I I I I I I I I I I I I I I I I I 

AM HOURS PM 

--- -------NUM.BE'if"'oF PEOPLE-----· ----

------ -· ---ACTIVITICODE----------

- - - - - - - - -ALLoWABLEtEMPERATuRERANGE - - - - - -- --

I ROOMS L~CLUDED IN nus zoNE -----------------------

12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
I I I I I I I I I I I I I I I I I I I I I I I I I 

AM HOURS PM 

---------- NUMBEROF PEOPLE-----------

- -· --------ACIDITicODE-------- --

ACTIVITY CODE: 1. SEDENTARY - (SITTING, LISTENING) 
2. STANDING 
3. WALKING 
4. ACTIVE - (RUNNING, PHYSICAL WORK, DANCING) 

** S!! TABL! 2.2 FOR !XPLAHATORY NOTES ** 
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D.O.!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

FORM 2: WEEKLY FORMS (Continued) PAGE 8 
·~~~:~ ·~ . 
'" 2.2000: REQUIRED MEASUREMENTS.- OCCUPANT PERFORMANCE EVALUATION 

2.2100: OCCUPANCY PROFILES 

2.2130: DAYS WITH SPECIAL OCCUPANCY PATTERNS 
(For example, mid-week holidays, Fridays 
with extended hours. Photo copy additional 
forms as needed.) 

ROOMS ISCLUDED IN THIS ZONE ---------------=-:=-------
SPECIAL SITUATION ----------------- DATE -------

12 1 2 3 4 5 & 7 8 9 10 11 12 1 2 3 4 5 & 7 8 9 10 11 12 
I I I I I I I I I I I I I I I I I I I I I I I I I 

AM HOURS PM 

---. ------- NUMBEROF PEOPLE ___ ---·-----

------ ------ACIDITY CODE----- ---- - -

- - - - - - - --ALLOWABLE. TEMPERATURERANGE - -- - - -- --

ROO!'!S INCLUDED IN nHS ZONE---------------=-::-=::-------
S?ECIAL SITUATION----------------- DATE-----

12 1 2 3 4 5 & 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 
I I I I I I I I I I I I I I I I I I I I I I I I 

HOURS PM 

- - - ------ -NUMBER OFPEOPLE- - --- - - - -

- - - -- - - ---ACTiviTY cODE- - - -- - - - -- --

- - - - - - - - A:u.owAii:E"'TEMPERATURERANGE - - - - - -- --

ACTIVITY CODE: 1. SEDENTARY - (SITTING, LISTENING) 
2.. STANDING 
3. WALKING 
4. ACTIVE - (RUNNING, PHYSICAL \«lRK, DANCING) 

•• SEE TAilZ 2. 2 FOR EXPLANATORY NOT!S ** 
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D.O.!. PASSIVE SOLAR COMHERClAL BUILDINGS PROGRAM· 

FOR~! 2: WEEKLY FORMS (Continued) 

2. 2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

2.2200: OPERATIONAL CHARACTERISTICS OF BUILDING (Please refer 
to One time Measurements, Section 1.2200.) 

2. 2210: 

WEEK 

BUILDING OPERATOR/MAINTENANCE STAFF (Please refer to 
Operational Instructions for Operators/Maintenance· 
Staff, Section 1.2210.) 

2.2211: DID STAFF ACT ACCORDING TO THE OPERATIONAL 
INSTRUCTIONS IN SECTION 1.22107 IF NOT, 
WHAT WEKE THE VARIATIONS? (For example, 
shutter angle was not adjusted for changing 
season.) 

2.2212: WHAT OTHER ENERCY ACTIONS DID THE BUILDING STAFF 
TAKE WHICH WERE NOT COVERED IN niE OPERATING 
INSTRUCTIONS (1.2220)? (For example, staff 
covering of skylights for slide/movie show.) 

\. 

2.2220: USERS (Please refer to operational instructions for users, 
Section 1.2220.) 

2.2221: DID USERS ACT ACCORDING TO THE OPERATIONAL 
INSTRUCTIONS IN SECTION 1.23207 IF NOT, WHAT 
WERE THE VARIATIONS? (For example, people 
putting plants on light shelves even though 
instructions prohibited it.) 

2.2222: WHAT OTHER ENERGY-RELATED ACTIONS DID USERS TAKE 

PAGE 9 

WHICH WERE NOT COVERED IN THE OPERATING INSTRUCTIONS? 
(For example, employees making unauthorized adjustments 
to environmental controls.) 

** S!! tABLE 2.2 FOR !XPLANATORY NOTES ** 
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D.O.!, PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

:ORM 2: WEEKLY FORMS (Continued) 

2 ~ 2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 
J'• .• 

I 
1, 

•"' 
~~ 
:~ 

~~ 
~~ 
I 
I 

i 

I 

I 

I 

I 
I 

2.2200: OPERATIONAL CHARACTERISTICS OF BUILDING 

2.2230: MAINTENANCE RECORD (Repo~t ene~gy system-~e1ated 
preventive maintenance and ~epairs, damage, etc.; 
don't report other miscellaneous maintenance such 
aa light bulb replacement, or filter changes.) 

ROU11NE I R) 

DATE REPORTED TYPE OF PROBLEM OR Ut.'USUAL (U) 

2.2231 2.2232 2.2233 

1/4/82 CHANGED FAN BELT ON VENTILATING FAN R 

1/S/82 GREASED INSULATING SHUTTER GEARS I R 

l/6/82 BROKEN SOUTH WINDOW u 

1/7/82 LEAKY HOT WATER FAUCET u 

I 

I 
I 

I 

** SEE TABLE 2. 2 FOR EXPLANATORY NOTES ** 
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I DATF.: 
FIXED 

2.2234 

1/5/82 

l/b/82 

I l/6/82 

1/8/82 

! 
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D.O.E. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

f·jRM 2: WEEKLY FORMS (Continued) PAGE Ll 

2.2000: REQUIRED HEASVREMENTS -OCCUPANT PERFORMANCE EVALUATION 

2.2200: OPERATIONAL CHA«ACTERlSTICS OF BUILDING 

2.2240: RELEVANT COMPLAINTS, COMMENTS, AND QVESTIONS RECORD 

DATE TIME LOCATION CATEGORY* USER DESCRIPTION 
.. 

2.2241 2.224Z 2.2243 2.2244 2.2245 
~ 

" 1/4/82 : 10 AM LOBBY l RECEPTIONIST SAYS VERY COLD 
·~ 

~ 1/5/82 5 PM N'W OFFICE 3 OCCUPANT SAYS TOO MUCH GLARE 
~ 

"' l/6/82 5 PM SE CLASSROOM 2 TEACHER SAYS NOISY FANS 

I 

! 

*CATEGORIES: 1 • TKERMAL; 2 • ACOUSTIC; 3 • VISUAL QUALITY; 4 • AIR QUALITY; 5 • OTHER 

** S!! TABLE 2.2 POR !XPLANATORY NOT!S ** 
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D.O.!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

FORM 3: MOSTHLY MEASUREMESTS (Continued) PAGE 7 

3. 2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

3.2200: OPERATIONAL CHARACTERISTICS OF BUILDINGS (Note: Program 
manage111ent team will sut!UIIarize monthly building oper11ti.onal 
characteristics; no additional data is required from project 
teams for 3.2210, 3.220, 3.2230, and 3.2240.) 

3.2210: OPERATOR/MAINTENANCE STAFF (Please attach weekly forms 
for the following.) 

3.2220: USERS 

3.2230: MAINTENANCE RECORD 

3. 2240: RELEVANT COMPLAINTS, COMMENTS, AND QUESTIONS RECORD 

3.:!300: USER ORIENTATION PROGRAMS - WERE USER ORIENTATION PRCr:RAMS 
HELD THIS MONTH? YES 
(If needed, photo copy additional forms.) ---- so 

3.2310: CATEGORIES OF USERS 
------------------------------~---------

.. 3. 2320: O~"E SENTENCE :DESCRIPTION OF THE PROGRAM'-----------

3.2330: WERE HARD COPY MATERIALS DISTRIBUTED? ------ YES 
(If yes, please attach.). 

3.2340: (Not applicable.) 

------ t-:0 

3.2350: DATE OF PROGRAM---------------------

3. 2400: CONTEXT 

3.2410:. WAs THERE A CHANGE IN OWNERSHIP? ____ YES NO ------
3. 2411 : DATE OF CHANGE 

3. 2412: NAME OF NEW OWNER 

3.2420: WAS THERE A CHANGE IN TENANTS? ____ YES NO -----
3.2421: DATE OF CHANGE 

3.2422: NAME OF NEW TENANTS AND THE SPACE 

THEY OCCUPY ----------------------------------------

. . 
•• S!! TABL! 3.2 FOR EXPLANATORY NOTES ** 
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D.O.!. PASSIVE SOLAR COMMERCIAL BDILDINGS PROGRAM 

FORM 3: MONTHLY MEASUREMENTS. (Continued) 

l. 2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

3.2400: CONTEXT (Continued) 

3.2430: WAS iRER£ A CHANGE IN PERSON RESPONSIBLE 
FOR BUILDING OPERATION? ----YES 

).2431: DATE OF CHANGE 

3.2432: NAME OF PERSON NOW RESPONSIBLE 

3. 2440: WAS 'mERE A OiANGE IN PERSON RESPONSIBLE 
FOR MONITORING BUILDING INSTRUMENTATION? ---- YES 

3.2441: DATE OF CHANGE 

3.2442: NAME OF PERSON NOW RESPONSIBLE 

3.2450: WAS 'mER£ A CHANGE IN PERSON RESPONSIBLE 
FOR REPORTING DATA ON THESE FORMS? 

3.2451: DATE OF CHANGE 

3.2452: NAME OF PERSON NOW RESPONSIBLE 

3. 2460: WAS 'mERE A CHANGE IN FURNITURE OR OTHER 
LARGE ITEMS? 

3.2461: DATE OF CHANGE 

3.2462: NOTE NEW LOCATION 

3. 246 3: NOTE PREVIOUS LOCATION 

----YES 

----YES 

3.2470: WAS THERE A CHANGE IN LOCATION OF REGULAR 
ACTIVITY FROM ONE AREA TO ANOTHER? YES ----

3. 24 71: DATE OF CHANGE 

3.2472: NOTE NEW LOCATION 

3.2473: NOT! PREVIOUS LOCATION 

3.2474: CHANGED ACTIVITY 

** S!E TABL! 3. 2 FOR EXPLANATORY NOTES ** 
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D.O.!~ PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

FORM 3: MONTHLY MEASURE~NTS (Continued) 

3 • .2000: REQUIRED MEASUREMENTS - OCCUPANT PERFORMANCE EVALUATION 

3.2400: CONTEXT (Continued) 

3.2480: WF.RE THERE ANY PERMANENT ALTERATIONS WHICH 
MIGKI' AFFECT ENERGY USE IN THE BUILDING? 

3. 2481: DATE PERMANENT ALTERATIONS BEGAN 

3.2482: DESCRIBE ALTERATIONS 

3. 24 90: WERE nlERE ANY TEMPORARY ALTERATIONS WHICH 
AFF'EC"r ENERGY USE IN THE BUILDING? 

3. 2491: DATE TEMPORARY ALTERATIONS BEGAN 

3.2492: PROJECTED/ACTUAL COMPLETION DATE 

---YES 

---YES 

PAI.E q 

___ NO 

~0 ---

3.2493: DESCRIBE ALTERATIONS 
------------------~---

3.2500: DESIGN TOOLS (This category need not be filled 
out on a monthly basis.) 

3.2600: USER QUESTIONNAIRES 

3.2610: PLEASE NOTE THE NUMBER OF FULL-TIME USER 
QUESTIONNAIRES ATTACHED TO THIS REPORT 

3.2620: PLEASE NOTE THE NUMBER OF PART-TIME USER 
QUESTIONNAIRES ATTACHED TO THIS REPORT 

- ....... . .. ... ... "':"' ............. ____ 

** SEE TABLE ).2 FOR EXPLANATORY NOTES ** 
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0.0.1. PASSIVE SOLAR a>HHERCIAL IOILDINCS PROGRAM 

FORM): REQUIRED MONTHLY REPORT (Continued) PAGE 10 
l.JOOO: COMPARISON Wlnt PREDICTIONS 

}.}100: THERMAL PERFORMANCE 

IPACI 
IIATIIIC 

).)110: PREDICTED VERSUS ACTUAL ENERGY CONSUMPTION TABLE 

f----~-~~C-~1 "r---- IIATUUL CAS _ ---~_!L __ 0_!~-1------r ~~-r----l----,!0_!_~ -•-- __ _ 
U!Dicnt I &Clii&L I I fUDICTID I ACTUAL I I fUDICTID I ACTUAL I I fliDICTlD I AoCniAL I I fUDICTID I ACTIIAL 

IN IN DG.TA IN IN DllTA IN 1111 DILTA 1111 1111 DILTA IN ITU I DlLTA 

1---- I-- I J----1----- J----1----t----+--t------+----·-----... 
t----1----+-----+---• .__.__ -+---1----- ---+------ R t------1---

CODLIIIC 

r---r- I I ----t---- -t---t--.-+----t----11------t----t---tt-- 1----
UCIITIIIC 

l------t-------11----l------11-----+----t---tf-----+- --it----t---+- -- -It----- -+---- t-- --
ILDVIII 
AJII IIYAC 

t----1--- ~ --J---11 1--
UISI¥1 
UIIID 

-t--------1------ ~--

t----t------1---t---t- t---- ·-- ~---+---t---it--- . .----+---- lt-------1-- ---·--· ·-
IISC. 

TOTAL 

PRfOir.TED BTUS: OBTAIN FROH TABLE 1.1900 FOR THE DESIRED MONTH 
Al.I1JAL HTUS: OBTAINI::D FROH TABLE J .1700 
DELTr\: ACTUAL BTUS - PREOlCTEU BTUS 

;'f. __ ;t ~--' 



D.O.!. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

!-'ORM 3: MONTHLY MEASUREMENTS (Continued) PAGE 11 

3. 3000: COMPARISON WITH PREDICTIONS 

3.3200: POSSIBLE EXPLANATION FOR DISCREPANCIES 

3. 3210: IF YOU niiNK niE DIFFERENCE BETWEEri PREDICTED AND ACTUAL ENERGY 
USE FOR THIS MONTH WAS SIGNIFICANTLY INFLUENCED BY CH.~GED 
OCCUPANCY PATTERNS. PLEASE EXPLAIN BELOW 

ZONE P £1< I.OD Of TIME 
OR FOR CHANGED 

ROOM OCCUPANCY EXPLANATION 
), J2ll ).3212 I 3.nl3-

ENTIRE BLDG. CHRISTMAS WEEK SCHOOL VACATION 

CONFERENCI:: 2-12/2-28 ROOM BEING REDECORATED 
ROOM 

CONFERENCE 2-2/2-12 OCCUPIED EVERYDAY FOR SPECIAL DAY LONG MEETINGS 
ROOM 

-

" 
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D.O.!. PASSIVE SOLA& COMMERCIAL BIJILDINGS PROCIWI 

FORM 3: MONTilLY MEASUREMENTS (Co!ltinued) PAGE l Z 

3.3000: CO~ARISON WITH PREDICTIOSS 

3.3200: POSSIBLE EXPLANATION FOR DISCREPANCIES 

3.3220: IF YOU THINK THE DIFFERENCE BETWEEN PREDICTF.D AND ACTUAL ENERGY 
USE FOR THIS MONTH WAS SIGNIFICANTLY INFLUENCED BY CHANGED ---OPERA1IONAL PROCEDURES, PLEASE EXPLAIN BELOW 

ZONE PERIOD OF Tl~ 
OR FOR CHANCED 

ROOM OCCUPANCY EXP!..ANAT!ON 
3.3221 3.3222 3.)223 

OFFICE BLOC. 1-3/1-20 OUTSIDE AIR DAMPER MALFUNCTIONED 

tiSRARY 11-4/11-11 V1P!.OYEES SROUGifl' [~ ~;o U~ED PORTABLE a:::cn.rc 
HZA!ERS WITHOUT AU7HCRIZATlON 

··--. 
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D.O.!. PASS I" SOLAR COMMERCIAL IIJILDINCS PROGIAM 

FORM 3: MONTHLY MEASUREMENTS (Continued) PAGE 13 

3.3000: COMPARISON WITH PREDICTIONS 

3.3200: POSSIBLE EXPLANATION FOR DISCREPANCIES 

3.3230: OTHER POSSIBLE EXPLANATIONS FOR DISCREPANCIES BETWEEN EXPECTED ~~D ~ 

ACTUAL ENERGY USE THIS MONTH '• 

. \;) 

' -

88 



APPE~DIX III: Q~ESTIONNAIRES 

.Q • 

~ . 
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D.O.E. PASSIVE SOLAR 
COMMERCIAL BUILDINGS PROGRAM 

FULL;..TIME USER QUESTIONNAIRE 

'.;~;~';">. 
~ >TI1!.s building has been specially design~d wit:h ':he help of the !J.S. Deparr:~ent 

.·of Energy to save energy (and :noney) while maintaining comfort. Since many ·Jf 
t~~ d~sign ideas used in this building are new, we want to t:J.ke a close lol)k 
at how the building is working. As ·a user of the building, you can help 11S 

understand how the building is working by taking a few minutes to fill out 
this form. It should only take about 10 minutes to circle or note y~ur 
responses. Please feel free to add any additional comments. 

Thank you very much. 

l. Date: 

2. Where in the buildin~ do you usually spend the most time? __ ~----------------------
( :f you .ire nat naw 1n that ~lace, ·Jhat ro011l are you in now? ___ ..__ ______ _ 

3. Think about the tem9eracure in that place over the pasc ~nth. How •JOu:.d you :He 
1es c:OtDforc? 

Quite 
!1nc:OIIlforuble 

Slightly 
!1nc:ovafareable 

Acceptable Quite 
Comfortable 

4. Ia the past month. hav often have you been too warm i.n that place? 

~ever Oc:caaioa.ally Frequently 

If zou have been eoo wa~. when doea it occur? 

A.lcernaon Evening 

It v"u feel too 'Jilr"!!l, ~hat do you do? (~rite a number 1 nu:t eo the action :'o'.l lo 
i!.!:.!i if you feel too warm, a 11umbu 2 next co che action you do second, and a J 
nut to the ~ chinK you do.) 

Ic 1s ~V'ER. too wana 
- ~o thin;---= Open a window 
____ Remove extra clochial 

Swtc.:h on a fan = !uru oH a U.~hc 
Close a curtain, blind "r 
llindov 

Slov down your ~ace or take a break 
---- Discus• your feelings with other people in 
-the area 
_ Request ~iaca~ace to .tdjust the cooli:HJ 

sy1t111111 
~ve to another !pace 

---- Other (Please describe) 
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D.O.E. PASSIVE SOLAR COMMERCIAL BUILJ:)INGS PROGRAM 

S. In the past month, hov often have you been too cool in that place? 

If ever Selda~a Occaaionally P'requently 

tf you have been too cool, vhea doee it occur? 

!1ornina Afternoon Eveaina 

If YOU feel too coal, vhat do you do? (Write a number l next to the action you do 
first if you feel too cool, a nuaber 2 next to the action you do ~ and a 3 
nut to the ~ th1QI 70U do.) 

It la N!V!R too cool 
-~othiaa-
-\)pea a doo~ 

Svitch 011 a faa 
----- Requett aaiatenaace to 
----- adjuet the coolia1 eyac .. 

Open a vindov 
~ut oa ~tra clothing 

-- Di.scuee your feelings with ocher people !.n 
--the aru 

~ve to another apace 
- Other (Pleeee deecr1be) 

6. C.n ~ adjuet the then10etat la the area you are in? --------------

7. Do you recall it being too drater, too stuffy, or too smok7 at the place you gpend 
~•t of your time? (Pleaee check all three.) 

T.Jo Onley! 

Seldoa Occaeioaally P'requently 

Too Stuffy? 

~lever Selda. Occaelonally Frequently 

Too SQOicy? 

!fever Selda. Occaeioaally P'requently 

8. Pteaee deecrtbe any .... plea you recall of uavented ~eet or cold vhich ~Y ~v• 
dtetur!led you 111 the peat :DI71lth (for uample: lraft !r0111 window or .~rUle. !1eat fr:Jo 
sun shining oa deek, etc.) 

9. 

;-m: •)l'ESTIONS Ill ntiS S!CT'tON AU ABOUT "rn! nF.CTlUC ANO ~AT'U'RAL t.rGHTTl'C 
tlf ritE Pt.ACI Ill t1US 811tLD[NC Wli!U YOU SP!ND !'«l'IT OF TOt.nt t"!MI. 

When the electric lighta are oa, hov vould you rate the brtghtaeee of the electric 
lightt~a in thia area? 

roo 
Bright 

Too 
Dta 

About 
Right 

~ot 

Sure 

If the li11ht1a1 la too ·Ita or too bright,. hov often do .. that n.tppei:l? 

Occallonally Frequently 
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D.O.L PASSIV! SOLAR COMMERCIAL BUILDINGS PROGRAM 

ts ch~re a "'ind~v ne~r \~hera you spend your t-!ma? Yes No 

tF YES, 

~at direction doea the vindov faceT 

~torth South !aat Weat t'lot sure 

Hov would you rate the brt~htnesa of the aatural li&htin& in your area? 
Please answer for both :110miaa aDd a.fteraoon. 

tn the Afternoon 

Too 
5rt.ahc 

Too 
01.11 

Not 
Sura 

!oo 
artahc 

!oo 
Dlla 

About. 
Riche 

11. It it is too bright 1D the ana "'here you st~end time, "'hac do you -io? 

~ot 

Sura 

It ta ~r.!l ·too brtaht 
-~ch.tal·-
- !'t:Jve to another area 

Clooe a cureatn. blind or other "'tndov 
<:OYfilt~n~~ 

-==-- Requeet ~intanaaca :o ~ka. 
- an .Jdjuat:lleat 

. DiscuSI& :1our feelin~a ·.rtttt oc~er ?Eople 
--- ta etta area 

Other (Pleaae ~ascribe) 

lZ. It it 1.8 too dill 1D the aru where you apead your time, "'hat do you do? 

tt ta ~ too d1a 
-~ehtna--

- Wove to another uea 

!ura oa 3Dte Lillhts == ~equaet MintafiAnca ro uke o~n ·ldJ•tst
~ent 

-- .\dd a :'1- laap or Ugbc future 
--- Discwta your feeU.naa with other 

Other (Pl•••• iescrtbe) 

--- people LA the area 

lJ. Do you recall there baina coo ~cb il&ra ta the aru "'hera you spend time? 

tF ~. 

!'t:Jrninl 
--- .t.f ter:'IOoa 

Sa.Ldoa Occadonally P'requen tly 

What. 11 the tour~•! 

Natural ll~httnc 
--- .Uti.fi~Lil U~ht1~1 

!5oth 
Coa.anca ________________________________________________________________ _ 

Over~ead Fr011 beh1n4 :ne f'ro11 in front •J f :~e f'rom :he •!.de 

lS. Are there tt:ee wnea ~turai light alone 11 tuffic1ent !or activitie•! 

92 

. .. 



"' •. 

.. . 

D.O.E. PASSIV! SOUR COMMERCIAL BUILDINGS PROGRAM 

16. Are you able to turn off the elect~ic lights when you want to? Yea No 

IF Y"ES, 

Hov often do you turn off the electric li~Jhts ·•hen the ~atural light is 'uff idenc: 
for your activities? 

lfever Selcioa OccasionAlly Frequently 

nl! NEXT FEW QIIESTtmiS ASIC ABOUT PttiVACT tN TH! AR!A WRU! YOU SPElro YOU'& 
TI~. CIItCt.! ntE Nt"MB!ll tHAT tlfOtCAT!S HOV YOl1 F!EL. 

17. How :uch visual privacy do you have? 

!'iuc:h too little. 
People tee :~~e aad t 
tee th• :u.:h :110re 
than t'ci like. 

I 
l 

I 
1. 

I 
) 4 

Plenty. I teal •• ~rtvete 
aa I :teed co. 

I I 
5 6 

eom.eac:a ------------------------------------------------------------------

18. l!ov oftaa doea the aoiae Ln&l. awake it difficult to: 

Hold a private conve~aation? 

Never Selcioa Occ:aaionAlly Frequently 

Hear a zhone .:onveraacion? 

Never Seldoa Oc c:.aaionally Frequently 

Col11cencrace? 

Never Selda. Occ:aaionally Frequently 

Never Selda. Occ:a.tonally Frequently 

tt yea, vt\at lti.nd of tounda are they?---------------

mE t.AST F!'J QIIES TtO!fS CONC!!UI YOl11l OVERALL r!ELINCS ABOUT T'R! !Hit :.0 WG. 

lO. Do you lika t~• appearaace of thia ~ildin& ~re, leaa or about the •am• •• 
other build1n~a of chia type (banka, achoola, etc:.)? 

tee a About che aUla 

Ooea tha fac:t that th1a 1a a aaL.ar bu1lcHn1 1nfluenc:a your opinion? 
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D.O.£. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

21. How do you rata your overall satiafaction with thia buildic1? 

~ot at all Highly 
satiafied, Uti.lfiad, 
dhlike it love it 

I I I I I I 
1 z l 4 5 6 

CollllleDI:I!I 

22. Whicll actiVitY are :rou uaually doiAa duriAa the till• you spalld ia thill buildins? 

Sadeac:ary 
(Sittiaa, r~diaa) 

Office work. taachinl, 
.ltaadiAio ate. 

Active (Ruaaiag, 
phyaical work, dancing) 

23. 'nliak about the t_,.racure ri&ht now ill tt. l'OOII you are 1a. Rov coaatortable 1a lt 
for yout 

quite 
uDca.fortabla 

dilhtly 
u=nfor.eabla 

&CC:IIptable 
'blat not 14ul 

Short .11.-e abirc, blOuae or dr .. • 
Shoru 
Slack& or akirc 

:::::: Lana alaa.e eh~rt, bloUae or dr••• 
SV&Mtar, bla&ar.or sport coat 

- Jackae. or coat 
thuu.l I.WII~~r 

26. What u 70UI'" a a• P'O'IIt t 

tJndel' lZ yaa&'a 
13-17 
18-30 

" 
, 

ll-45 
46-55 
56-65 

quite 
c:oafortable 

66 or oldu 

27. Have you -u participated ill a uael'. orieDtatioa PRir• that .xplaiaa hDv thia 
buiUiaa worut 

Tea 

Tee 

21. to vhac -Y• 1a data eolar buW1nt dUfar•t fra. vtlat :rou aiahc have axpocud a 
ao1al' buildica to bat 

29. P1aaM add aay other c:~ata :rou have about the bu1ld1na. 

94 



"' . 
t> ' 

D.O.E. PASSIVE SOLAR 
COMMERCIAL B.UILDINGS PROGRAM 

PART-TIME USER QUESTIONNAIRE 

This building has been specially designed with the help of the U.S. Department 
o·f Energy to save energy (and money) while maintaining comfort. Since many of 
the design ideas used in this building are new, we want to take a close look 
at how the building is working. ·As a user of the building, you can help us 
understand how the building is working by taking a few minutes to fill out 
this form. It should only take about 5 minutes to circle or note your 
responses. Please feel free to add any additional comments. 

Than~ you very much •. 

1. l)ene ------- ~~ cw.ta L&f ----------------

z. ~tell~ of clle lloaW&IIt II'O,.. l8 r1tll& ...,, ----------------------

), llliw lo .. '-- ,.. 11.- cllowof 

Leoo CIIU l/1 ,_ 

J, 'low daM Clle uetOftiNWO f-.l Cl ,_ rttlll -· 

,_ -· '"""'" Cl ,.., r.u 41'oUy a. ,.., 
s- _..., ce ,.., 
~ o Loc of sJ,uot 
,_ •uP Cl ,.. •. 

•• ctwa l ._ ... · 

rao-

1. Aon c.._. u•wia Uc ..... 1'11111 - te ...uct.n ce e11e •cvu. Uellct T•- •-

t. l)e ,.. u-. •• .,..... •• ., cu. •u.ue -•· 1••· ... •lloftc ella - u ocllll' 
MIWUII• of ciiU c,.,. c ..... kiiM1•• eu.)f 

~~e .. ,._ f•• eliOt c-.'- • •W. wu.ta.. tell-• ,_ oeu.uar '•- ~~~~-

10. Pl•• oMIII ,._ C,.,. ef Melftity ,_ va .. UII ._.1.111 C .. CWI ,_ ..... l8 Ulia 
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D.O.£. PASSIVE SOLAR COMMERCIAL BUILDINGS PROGRAM 

14. Please circle the season: Fall (Sept., Oct., Nov.) 

Winter (Dec., Jan., Feb.) 

Sprins (Karch, Apr., May) 

Summer (June, July, Aus.) 

U. Durins the t:lae yau have apeat in tbia rooa of the buildins thia !Ieason, wae the 
temperature usually: 

Coaafortable Too cool Too warra 

If too cool or WIIZ'II, •• it 1D the _ Mortlins _ Afteraoon _ Evening 

16. Can ~ control the coafol't Yea No Doe' t know -
If x••• how eaa you coouol ccnaforc eondtU.ona (o~«m vindOV11 0 turu ott a light, close 
a curea1D, turm oa a faa, etc.)?-----------------------------------------------

Rave rou done ao1 of ·theae china• tbia auaoo Tea No. 

If ;rea. pluae de.cribe: ------------------------------------------------
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SUMMARY: Monthly Full Time User Questionnaire Responses 

1 }sur LDING MONTH 
.·z·:RESPONDENTS %HEAT %COOL %LIGHT -,.;%=oT=H=E.,..R ____ _ 
'J~tXPLANATION FOR DISCREPANCY? 

==~~~--~====~~~====~--4.~MEASUREMENTS:MAINTENANCE_COMPLAINTS_ORIENTATION CONTEXT __ 

5.0CCUPANCY DIF. INFLUENCE ENERGY USE. ____________ _ 

6.DID INDIVIDUAL USERS DO ANYTHING TO DIRECTLY INFLUENCE ENERGY 
USE? 

1. Dr sc=oM=F=o=RT::--:-:I N=o=E':':"'x (~#,_.F=R=E=Q -. -=To=o~Ho=T=---+ -::II~F=R=Eo:::-.~To=o:-c=o~L=o /=N~) -----
a.% TOO HOT (OCC.+FREQ./N) WERE A MAJORITY DURING SAME TIME DAY? 

WHEN? MAJ.SAME LOCATION? WHERE? --
·wHAT DID DESIGNER EXPECT THEM TO DO? 
WHAT % OlD THAT? WHAT % OF UNc·=oM=F=o=RT::-:-A=BL,.....,E,....D~I=o""""T=H""'"'AT=?::------

9.% TOO COOL(OCC.+FREQ./N) WERE A MAJORITY DURING SAME TIME DAY? 
WHEN? MAY .SAME LOCATION? WHERE? --

WHAT DIO DESIGNER EXPECT TH~O DO? 
WHAT io DID THAT? WHAT % OF UNc·=oM=F=o=RT=A=BL,...,E,...D~I=o-..T=H:....AT=?::----,_;_-

1 0. UNWANTED HEAT COMMENTS ?-:-:---~o::::-::;==-----.:=--==~-------
ll.AIR QUALITY TOO DRAFTY TOO STUFFY TOO SMOKEY 

%OCCURRENCE 
%FREQUENTLY 

12.LIGHTING TOO BRIGHT TOO DIM 
%OCCURRENCE LOCATION 
%FREQUENTLY % DO WHAT~D;v:E~S";";I G~N~E R:::--;I~NT;-::E~N=DE=o=?---

13.TOO MUCH GLARE %? 
%FREQ --

LOCATION/TIME OF FREQ. ? _______ _ 

14.% USING LIGHTS WHEN THEY DON'T NEED TO? PREDICTED? 
15. PRIVACY: % TOO LITTLE VISUAL (3 OR LESS OF 6) ----

COMMENTS? 
16. NOISE D I F.,.F ~I C:::-:U~L T'P":'Y:-: --::C~O':":":NV~E"l':R-:::-SA~T~I O~N~P:::":'H':":::O~NE:::--=co:;-:N=c';:':EN':'":;:T~RA-:-:;T.-;oi=oN;-:---------

% OCCURRENCE 
% FREQUENTLY 

17.LIKE APPEARANCE? YES NEUTRAL NO 
SOLAR YES 
INFLUENCE NO 

19.0VERALL SATISFACTIO~ HIGH 
SEDENTARY 

ACTIVITY OFFICE 
WALKING 
ACTIVE 

SEX ••••••••• MALE 
FEMALE 

AGE •••••••• LESS 12 
13-17 
18-30 
31-45 
46-55 
56-65 

MORE 66 

ORIENTATION YES 
NO 

MID LOW 
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18.THERMAL DISCOMFORT 
TOO HOT OR TOO COOL 
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SUMMARY: Monthly Part Time User Questionnaire Responses 

l.BUILDING MONTH 
2.RESPONDENTS %HEAT %COOL %LIGHT. -=%=oo=T=HE=R-------
3.EXPLANATION FOR DISCREPANCY? 

==~~~-~~====~~====~--4. MEASUREMENTS: MAINTENANCE_ COMPLAINTS_ ORIENTATION CONTEXT __ 

S.OCCUPANCY DIF. INFLUENCE ENERGY USE ____________ _ 

6.DID INDIVIDUAL USERS DO ANYTHING TO DIRECTLY INFLUENCE ENERGY USE? 

7. THERMAL DISCOMFORT INDEX(#FREQ. TOO HOT + # FREQ. TOO COOL/N) ___ _ 
8. WERE MAJORITY DURING SAME TIME OF DAY? WHEN? 
9. WERE MAJORITY IN SAME PART OF BUILDINGS? WHERE-:-?-------
10.%REPORTING IN BUILDING: AIR QUALITY GLARE NOISY 

STUFFY DRAFTY SMOKEY 
TIME OF MAJORITY 
LOCATION OF MAJORITY 

1l.LIGHTING PROBLEMS %TOO DIM %TOO BRIGHT 
WITH ELECTRIC LIGHTS -------

12. LIKE APPEARANCE: YES NEUTRAL NO 
SOLAR YES 
INFLUENCE? NO 

13.% REPORTING DISCOMFORT 
THERMAL AIR QUALITY GLARE NOISE LIGHT 

ACTIVITY: SEDENTARY --
STANDING 
WALKING 
ACTIVE 

ORIENTATION: YES 
NO 

SEX: MALE 
FEMALE 

AGE: <12 
13-17 
18-30 
31-45 
46-55 
56-65 

>65 
14.RESPONDENTS IN BLDG MORE THAN 4 TIMES IN PAST 3 MONTHS: TOTAL # __ 
15. THERMAL COMFORT i!TOO COOL %TOO WARM 

FALL 
SEASON WINTER 

SPRING 
SUMMER 

TIME MORNING 
OF DAY: AFTNOON 

EVENING 
16.% WHO BELIEVE THEY CAN CONTROL COMFORT IS THIS WHAT THE DESIGNER 

INTENDED? % WHO DO THESE THINGS? 
17. COMMENTS ---------
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