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INTRODUCTION TO THE IEA SOLAR HEATING AND COOLING PROGRAMME
BACKGROUND

International Energy Agency was formed in November 1974 to establish
cooperation among a number of industrialized countries in the vital area
of energy policy. It is an autonomous body within the framework of the
Organization for Economic Cooperation and Development (OECD). Twenty-one
countries are presently members, with the Commission of the European Com-
munities also participating in the work of the IEA under a special
arrangement,

One element of the IEA°s programme involves cooperation in the research
and development of alternative energy resources in order to reduce exces-
sive dependence on 0il. A number of new and improved energy technologies
which have the potential of making significant contributions to global
energy needs were identified for collaborative efforts. The IEA Committee
_on Energy Research and Development (CRD), supported by a small Secretar-
iat staff is the focus of IEA RD&D activities. Four Working Parties (in
Conservation, Fossil Fuels, Renewable Energy, and Fusion) are charged
with 1dent1fy1ng new areas for cooperation and advising the CRD on p011cy
matters in their respective technology areas.

SOLAR HEATING & COOLING AGREEMENT

Solar Heating and Cooling was one of the technologies selected for joint
activities. During 1976-77, specific projects were identified in key
areas of this field and a formal Implementing Agreement drawn up. The
Agreement covers the obligations and rights of the Participants and out-
Iines the the scope of each project or "task" in annexes to the document.’
There are now eighteen signatories to the Agreement:

Australia ' Japan

Austria Netherlands
Belgium New Zealand

Canada Norway

Denmark Spain

Commission of the Sweden
European Communities

Federal Republic of Germany Switzerland

Greece United Kingdom

Italy United States




The overall programme is managed by an Executive Committee, while the
management of the individual tasks is the responsibility of Operating
Agents. The tasks of the IEA Solar Heating and Cooling Programme, their
-respective Operating Agents, and current status (ongoing or completed)
are as follows:

Task

Task

Task
Task

Task
Task
Task
Task
'Task

Task

Investigation of the Performance of Solar Heating and Cooling

~ Systems - Technical University of Denmark (Completed).

II

I1I

Iv

VI
VII
VIII

IX

Coordination of Research and Development on Solar Heating and
Cooling - Solar Research Laboratory - GIRIN, Japan (Com-
pleted).

Performance Testing of Solar Collectors - University College,
Cardiff, U.K. {ongoing)

Development of an Insolation Handbook and Instrument Package -
U.S. Department - of Energy (Completed).

Use of Existing Meteorological Information for Soiar Energy
Application Swedish Meteorological and Hydrological Institute
(Compteted). : :

Performance of Solar Heating, Cooling, and Hot Water Systems
Using Evacuated Collectors - U.S. Department of Energy (Ongo-

ing).

Central Solar Heating Plants with Seasonal Storage - Swedish
Council for Building Research {Ongoing).

Passive and Hybrid Solar Low Energy Buildings - U.S. Depart-

ment of Energy (Ongoing).

Solar Radiatioﬁ and Pyranometry Studies - Canadian Climate
Centre (Ongoing).

Materials Research & Testing - Solar Research Laboratory,
GIRIN, Japan {Ongoing).

i1




TASK VIIT -~ PASSIVE AND HYBRID SOLAR LOW ENERGY BUILDINGS

The Participants in Task VIII are involved in collaborative research to
study the design integration issues associated with using passive and
hybrid solar and energy conservation techniques in new residential build-
ings. The overall objective of Task VIII is to accelerate the deveiop-
ment and use of passive and hybrid heated and cooled Tow energy buildings
in the Participants® countries. The results will be an improved under-
standing of the design and performance of buildings using active and pas-
sive solar and energy conservation techniques, their interaction and
effective combination in various climatic regions. The results will also
verify that passive and hybrid solar low energy buildings can substan-
tially reduce the building load and consumption of non-renewable energy
over that of conventional buildings while maintaining acceptable levels
of year-round comfort. The Subtasks of this project are:

Technology Baseline Definition
Performance Measurement and Analysis
Modeling and Simulation

Design Methods

o O Wm r O

Building Design, Construction and Evaluation

The Participants in this Task are: Austria, Belgium, Canada, Denmark,
Federal Republic of Germany, Italy, The Netherlands, New Zealand, Norway,
Spain, Sweden, Switzerland, United States and United Kingdom. Michael J.
Holtz, A.I.A., Architectural Energy Corporation, serves as QOperating
Agent on behalf of the U.S. Department of Energy.

This report documents work carried out under Subtask A of this Task.
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1. EXECUTIVE SUMMARY

This document presents the results of a survey of monitored passive and
hybrid solar low energy residential buildings conducted within IEA coun-
tries during the period from autumn 1983 to spring 1985. The survey was
undertaken as part of Subtask A, Performance Measurement and Analysis, of
Task VIII, Passive and Hybrid Solar Low Energy Buildings of the IEA Solar
Heating and Cooling Programme. One of the objectives of this Subtask is
to report on the évai]abi]ity of data from monitored passive and hybrid
solar low energy residential buildings in the member countries. The
intent .is to identify sources of high quality performance data for pur-
poses of simuiation and design tool evaluation, passive and hybrid system
performante characterization and policy formulation. The major part of
the_report consists of building description forms which briefly describe
the buildings, summarize performance, Tist available data and identify
reference sources for further information. More detailed performance
data is provided for 60 of the buildings. To assist the reader in find-
ings projects of particular interest, an indexing system has been gener-
ated, using 16 different entries from the forms.

The objectives of the survey were:

1. To determine the availability of data from monitored projects in the
IEA Task VIII member countries;

2. To identify data needs;

3. To make designers, bui]deré and researchers aware of available data;
and

4. To document and assess the performance of the surveyed buildings in
order to make comparisons of passive/hybrid system performance in
various climates.

The survey forms were generated and distributed to the participating
countries of Task VIII. One survey form was used to identify sources of
performance data and the other form to briefly report the performance of
selected projects. The survey forms are included as Appendix A to this
report.




The survey identified 181 monitored passive and hybrid solar residential
buitdings in seven countries for which performance data are available.
Information from the survey forms was used to prepare the building des-
cription forms in Chapter 4 which describe the building, briefly summar-
ize performance, 1ist availablie data and identify reference sources for
further information. Key information from these forms was reorganized
into a set of index lists, presented in Chapter 3, which assist the
reader in identifying the performance evaluation sites and data sets
which may be of particular interest.

More detailed system and building descriptions and building performance
information were included for 60 of the projects. These performance data
forms are presented in Chapter 5 and provide illustrations and perfor-
‘mance assessments for specific system types in the different climates.

Of the 181 reported projects, 148 are from the U.S. This clearly indi-
cates a greater emphasis on performance monitoring in the U.S. in the
past 5 years. However, the number of monitored European and New Zealand
sites is increasing and a larger date base of quality data will soon be
available from those countries.

The categories of passive heating systems in the surveyed projects and
their distribution is shown in Figure 1.1.

As would be expected, the greatest number of monitored projects are for
direct gain, mass wall and sunspacé heating systems, the most popular
péssive system types. Limited performance data exists for water wall,
~hybrid, roof pond and other innovative systems, reflecting the current
Timited use and interest in these systems by designers and researchers.

Catagorization of the monitored sites by climate variables is useful in
assessing data availability and data needs. Figures 1.2 and 1.3 show the
distribution of projects plotted against annual global solar radiation
‘and Heating Degree Days and Cooling Degree Days, respectively.




DISTRIBUTION OF PROJECTS
BY TYPE OF SOLAR SYSTEM
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Conclusions

A detailed assessment of the survey results was not performed. However,
a review of the monitored projects reported in the surveys leads to the
following general conclusions:

1. The majority of reported projects are from the United States. A
clear need exists for additional monitored data from European cli-
mates.

2. The majority of the reported projects are for the most common passive
heating system types - direct gain, thermal storage walls and sun-
space.

3. An insufficient number of hybrid solar heating systems are reported
to allow the performance comparison of this system type with either
totally active or passive systems.

4. Little data are reported on the performance of roof ponds or water
walls,

5. Data quality in general appears to be high. However, usefulness for
purposes of simulation validation, design tool evaluation or system
performance comparison can only be assessed on a case-by-case basis.

6. A need exists for the development and use of a consistent performance
evaluation methodology to allow comparison of data among various
countries.

The present survey has created an overview of available performance data
on passive and hybrid solar low energy buildings in the IEA Task VIII
member countries. This overview provides‘important guidance of the plan-
ning of future monitoring projects in this area.




2. INTRODUCTION

The absence of thermal performance data from monitored passive and hybrid
solar residential buildings used to be a major obstacle to. designers,
builders, researchers, analysts and policy-makers seeking to determine
the value of these energy saving concepts. Within the last five years,
however, the number, Tocation and types of passive and hybrid solar resi-
dential buildings monitored within IEA countries has grown dramatically.
The number of monitored passive and hybrid solar buildings is currently
estimated to be over 200. The issue has now become how to make data from
selected monitored buildings availabTe so that it can be further analyzed
and .used by designers, builders and researchers.

The purpose of this publication is to present and index sources of moni-
tored performance data for passive and hybrid solar residential buildings
in the -countries participating in Subtask "A" of IEA Task VIII. Only
buildings which have undergone six months of monitoring critical perfor-
mance variables have been included in this report. Also, the quality of
the data had to be high, and the monitored results fully documented with
available data sets.

The survey information is presented in three parts. The first part,
Chapter 3, is an index of 16 lists that tabulate the 181 buildings
according to various characteristics - heating degree days, type of con-
struction, auxiliary system type, and so on. The second part, Chapter 4,
is a series of single page forms that describe each building, briefly
summarize performance, list available data and identify reference sources
for further information. The third part, Chapter 5, presents drawings
and more detailed information on 60 of the monitored buildings.

The intended process for using this report is as foliows:

1. Carefully define your requirements for the type of data needed, such
as 1ocation, passive system type, building type, and so on.

2. Review the 16 Tists in Chapter 3 to select the appropriate indices.

3. Review Chapters 4 and 5 to identify candidate monitored projects.




4, Rank the candidate monitored projects in descending order of
usefuiness relative to your data needs.

5. Contact the individual or organization identified as the project con-
tact on the Project Summary Forms in Chapter 4 to obtain additional
information on the monitored project and the availability of documen-
tation.

6. Make arrangements to obtain the data and all necessary project docu-
mentation.

Data acquisition is an extremely difficult, time-consuming and expensive
activity. Yet monitored data is indispensable for model validation,
design tool evaluation and building performance evaluation/ comparison.
This report is intended to bring possible sources of quality monitored
data to the attention of those requiring such information. It is hoped
that it will facilitate the acquisition of valuable measured performance
information, saving time, money and avoiding unnecessary project duplica-
tion.




3.1

This

NDEX LISTS

chapter contains 16 lists to assist in identifying particular per-

formance evaluation sites and data sets which may be of interest. The

foll
ing

3
3
3
3
3
3
3
3
3.
3
3
3
3
3
3
3

owing tabulations of site characteristics are included in the follow-
pages:

.1 List of Sites by Location

.2 List of Sites by Level of Monitoring

.3 List of Sites by Heating Degree Days

.4 List of Sites by Cooling Degree Days

.5 List of Sites by Globai Solar Radiation

.6 List of Sites by Aperture/Floor Area Ratio
.7 List of Sites by Heated Floor Area

.8 List of Sites by Total Heat Loss Coefficient
9 List of Sites by Passive Heating System Type
.10 List of Sites by Passive Cooling System Type
.11 List of Sites by Other Passive Components
.12 List of Sites by Thermal Storage Materials
.13 List of Sites by Type of Construction

.14 List of Sites by Auxiliary Fuel Type

.15 List of Sites by Auxiliary System Type

.16

List of Sites by Building Type

To assist the reader in using and understanding the index 1ists, the fol-

Towi

1.

ng explanatory notes are provided.

Each site in the index Tists has been assigned a site code, The
first two characters of the code represent the country in which the
site is located, i.e., BE = Belgium and CD = Canada. The Tast two
characters of the code represent the site number, i.e., BE-02 is the
second site in Belgium. Because there are so many sites in the U.S.,
an abbreviation for the state is also included. For example,
US/AZ-01 is the first U.S. site in Arizona. The single-page data
sheets in Chapter 4 are arranged in order of these site codes.




The "levels of monitoring" referred to in this report are based on

the categories used in the U.S. (1). They are defined as follows:

typically over 100 sensors; hourly data; continuously
measured infiltration; measured properties of materi-
als.

typically over 100 sensors; hourly data; one-time or
intermittant infiltration measurement; assumed proper-
ties of materials,

typically over 20 sensors; at least some hourly data;
one~time measurements; monthly energy balances; mea-
sured indoor and outdoor environment.

typically over 20 sensors; one-time measurements;
monthly energy balances; measured indoor and outdoor
environment,

similar to Level B but lacking full information to de-
termine monthly energy balances.

In any list where a single building has multiple characteristics by

which it might be 1isted, there are duplicate listings for the site,

one under each characteristic.

Not all sites are found on all of the 16 lists. For any site this

may either be because the particular characteristic does not apply to
the site or because information on that characteristic for the site

was not available.

2.
Level "A"
Level "A-"
Level "B+"
Level "B"
Level "B-"
3.
4.
REFERENCE(S)

1. M.Jd. Holtz and B. Hamilton:
PROGRAM AREA PLAN: PASSIVE SOLAR PERFORMANCE EVALUATION OF PASSIVE/

HYBRID SOLAR BUILDINGS. Solar Energy Research Institute Repori No:
SERI/PR-721-788, October 1980.
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BELGIUM

* BE-01
* BE-02
* BE-03

CANADA
CD~01
CD-02

DENMARK

*  DK-01
DK-02
DK-03

NORWAY
*

NO-01

* NO-02
NO-03
NO-04
NO-05
NO-06
NO-07
NO-08

* E * %

SWEDEN

*

SW-02
SW-03
SW-04
SW-05
SW-06
SW-07

* % % % % %

SWITZERLAND

CH-01
CH-02
CH-03
CH-04
CH-05
CH-06
CH-07
CH-08
CH-09
CH-10

* % * %

SW-01-

LIST OF SITES BY LOCATION

Nandrin Direct Gain/Sunspace
Chaumont Gistoux Solar House
Rosieres Solar House

NRC Passive'So1ar Test Facility
Alberta Home Heat Research Fac.

Lyngby Solar House

Lysoftevaenget
SBI Low Energy House

Ivilde Solar House

‘Trondheim Test Building

Baerum County Low Energy House
Double Shell House at As
Heimdal Solar House #2

Heimdal Solar House #3

Heimdal Low Energy House 14
Indre Ostfold Meier Solar Bldg.

Str. Lagenerg%projekt for Smahus
Teleborg Passive Solar Home
Fargelanda Passive Solar Home

Valdemarsro Low Energy Houses

Smalands Taberg Low Energy Homes
Bramhult Solar Houses
Tarnan Solar Houses

Dersbach Rowhouses

Meggen Solar Apartment Bldg.
Adliswil Solar Apartments
Courtelary Apartments
Cannobbio Test Cell #1
Cannobbio Test Cell #2
Schaub Solar House

Schafer Solar House

Wieland Solar House

Gmur Solar House

Nandrin, Belgium
Chaumont-Gistoux, Belgium
Rosieres, Belgium

Ottawa, Canada
Edmonton, Canada

Lyngby, Denmark

Lyngby, Denmark
Horsholm, Denmark

Ivilde, Voss, Norway
Trondheim, Norway
Baerum County, Norway
As, Norway

Tilier, Norway
Tiller, Norway
Tiller, Norway

Mysen, Norway

Vetlanda, Sweden
Vaxjo, Sweden
Fargelanda, Sweden
Malmo, Sweden
Taberg, Sweden
Bramhult, Sweden
Landskrona, Sweden

Hunenberg, Switzerland
Meggen, Switzerland

- Adliswil, Switzerland

Courtelary, Switzerland
Canobbio, Switzerland
Canobbio, Switzerland
Rothenfluh, Switzerland
Binz, Switzerland
Oberglatt, Switzerland
Gonten, Switzerland

* Denotes projects presented in more detail in Chapter 5.
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LIST OF SITES BY LOCATION

UNITED STATES - ARIZONA

UNITED STATES

UNITED STATES

*

* ok ¥ N *

*

US/AZ-01
US/AZ-02

US/AZ-03

US/AZ-04
US/AZ-05
US/AZ-06

US/AZ-07

US/AZ-08
US/AZ-09
US/AZ-10
US/AZ-11
US/AZ-12

US/CA-01
Us/CA-02
US/CA-03
US/CA-04
US/CA-05
US/CA-06
US/CA-07
US/CA-08
US/CA-09
US/CA-10
US/CA-11
US/CA-12
US/CA-13
US/CA-14
US/CA-15
US/CA-16
Us/CA-17

us/C0-01
Us/C0-02
US/CG-03
us/Co-04
Us/co-05
Us/Co-06
us/co-07
us/C0-08
Us/co-09
Us/Co-10
us/co-11
us/co-12
us/Co-13
us/co-14
Us/Co-15
US/C0-16
Us/Co-17

12

Passive Cooling Test Bldg. #1
Passive Cooling Test Bldg. #2
Passive Cooling Test Bldg. #3

Fiesta Home

Hospitality Home

Hullco Construction
Payson House (Site WAA)
Solar Townhouse (Site WAD)
Yacqui House (Site WAC)
Solar Log House (Site WAE)
U.S. Homes Control Home
U.S. Homes Solar Home No.

- CALIFORNIA
Living Systems

Maeda/Nittler Suncatcher House

PP&L Test House #4
SMUD MB Residence

SMUD YB Residence
Passive Solar House
Solar Duplex (Site WSA)

Cotton Solar House (Site WSD)
Colton Conservation (Site WSE)

Yreka House (Site WSF)
Eureka House. {Site WSG)
Truckee House (Site WSH)

Santa Barbara House (Site WSI)
Rio Linda Solar House (Site WSJ)
Sacramento Solar Condo (Site WSK)
Rio Linda Conservation (Site WSL)
Sebastopol House (Site WSM)

- COLORADO

Colorado Sunworks

Boulder House (Site DMA)
Lafayette House (Site DMC)
Golden House (Site DMD)
Arvada House (Site DME)

Westminster House (Site DMF)
Northglenn House (Site DMG)

Denver House #1 (Site DMH)
Denver House #2 (Site DMI)
Aurora House #1 (Site DMJ)
Aurora House #2 (Site DMK)
Aurora House #3 (Site DML)
Tillotsen House (Site DMM)
Paschall House {Site DMN)
Acorn House (Site MBA)
Class A Test House

REPEAT Facility

Tucson, Arizona
Tucson, Arizona
Tucson, Arizona
Phoenix, Arizona
Phoenix, Arizona
Prescott, Arizona
Payson, Arizona
Glendale, Arizona
Tucson, Arizona
Cave Creek, Arizona -
Tucson, Arizona
Tucson, Arizona

Davis, California

Davis, California
Crescent City, California
E1k Grove, California
Sacramento, California
Stockton, California
Davis, California

Colton, California
Colton, California

Yreka, California
Bayside, California
Truckee, California

Santa Barbara, California
Rio Linda, California
Sacramento, California
Rio Linda, California

Rio Linda, California

Longmont, Colorado
Boulder, Colorado
Lafayette, Colorado
Golden, Colorado
Arvada, Colorado
Westminster, Colorado
Northglenn, Colorado
Denver, Colorado
Denver, Colorado
Aurora, Colorado
Aurora, Colorado
Aurora, Colorado
Nederland, Colorado
Golden, Colorado
Boulder, Colorado
Golden, Colorado

Fort Collins, Colorado



LIST OF SITES BY LGCATION

UNITED STATES - CONNECTICUT
* US/CT-01 Tolland House (Site NEC)

UNITED STATES - FLORIDA
US/FL-01 FSEC Passive Cooling Laboratory

UNITED STATES - GEORGIA
US/GA-01 Photovoltaic House
US/GA-02 Seedorf House
US/GA-03 Suwanne House (Site SSF)
US/GA-04 Atlanta House (Site SSG)

UNITED STATES - IOWA
US/IA-01 Peosta House (Site MAA)
US/IA-02 Kirkwood House (Site MAB)
* US/IA-03 Wehner House

UNITED STATES - IDAHO
US/ID-01 Dan Smith House

UNITED STATES - ILLINOIS
* US/IL-01 Llo-Cal A

UNITED STATES - KANSAS
US/KS-01 Quail vValley Conventional House
US/KS-02 Quail Valley Sclar House

UNITED STATES - MASSACHUSETTS
US/MA-01 Braintree Building (Site NEP)
US/MA-02 Mattapoisett Building (Site NES)
US/MA-03 Cummington Building (Site NEU)

* US/MA-04 Hamilton House (Site NEA)

* |S/MA-05 Orange House (Site NEB)
US/MA-06 Lexington House {Site NEJ)
US/MA-07 Carlisle House (Site NPY)

UNITED STATES - MARYLAND

US/MD-01 EER-2

US/MD-02 NBS Thermal Mass Test Bldg. #1
US/MD-03 NBS Thermal Mass Test Bldg. #2
US/MD-04 NBS Thermal Mass Test Bldg. #3
US/MD-05 NBS Thermal Mass Test Bldg. #4
US/MD-06 NBS Thermal Mass Test Bldg. #5
US/MD-07 NBS Thermal Mass Test Bldg. #6
US/MD-08 NBS Passive Solar Test Building
US/MD-09 Rymark I

US/MD-10 Rymark II

US/MD-11 Rymark III

* % % *

UNITED STATES - MAINE
* US/ME-01 Topsham House (Site NEH)

Tolland, Connecticut
Cape Canaveral, Florida

Roswell, Georgia
Atlanta, Georgia
Suwanee, Georgia
Atlanta, Georgia

Peosta, Iowa
Cedar Rapids, Iowa
Iowa City, Iowa

Boise, Idaho
Champaign, Illinois

Overland Park, Kansas
Overland Park, Kansas

Braintree, Massachusetts
Mattapoisett, Massachusetts
Cummington, Massachusetts
Hamilton, Massachusetts
Orange, Massachusetts
Lexington, Massachusetts
Carlisle, Massachusetts

Damascus, Maryland
Gaithersburg, Maryland
Gaithershurg, Maryland
Gaithersburg, Maryland
Gaithersburg, Maryland
Gaithersburg, Maryland
Gaithersburg, Maryland
Gaithersburg, Maryland
Frederick, Maryland
Frederick, Maryland
Frederick, Maryland

Topsham, Maine
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UNITED STATES
- US/MI-01

UNITED STATES

*  US/MN-01
US/MN-02
US/MN-03
US/MN-04
US/MN-05

UNITED STATES
US/MT-01
US/MT-02
US/MT-03

UNITED STATES
* US/NB-01

UNITED STATES
US/NH-01

UNITED STATES
* US/NJ-01

UNITED STATES
US/NM-01
US/NM-02

UNITED STATES
* US/NY-01
US/NY-02

UNITED STATES
US/NC-0T
US/NC-02

* US/NC-03

UNITED STATES
US/ND-01

UNITED STATES
* US/0H-01

UNITED STATES

US/0K-01

14

LIST OF SITES BY LOCATION

- MICHIGAN
Detroit Edison Passive Home

- MINNESOTA

Arno Kahn House

Plymouth House (Site MAP)
Northfield House (Site MAN)
Brainerd House (Site MAD)
Esko House (Site MAE)

- MONTANA

Darcy House
Fowlkes House
Hughes Residence

- NEBRASKA

.Coren House (Site MAM)

- NEW HAMPSHIRE
Northwood House (Site NEM)

- NEW JERSEY
Environmental Partnership

- NEW MEXICO
Balcomb House
Hunn House

- NEW YORK
Gill Harrop House
Niagara Mohawk House

- NORTH CAROLINA

NCSU Solar House _

Carrboro House (Site SSM)

Black Mountain House {Site SSK)

- NORTH DAKOTA
Fargo House (Site MBD)

- QHIO
Baker Construction

- OKLAHOMA
Edmond House (Site SSA)

Troy, Michigan

Hermantown, Michigan
Plymouth, Minnesota
Northfield, Minnesota
Brainerd, Minnesota
Duluth, Minnesota

Bozeman, Montana
Bozeman, Montana
Miles City, Montana

Lincoln, Nebraska

Northwood, New Hampshire

Cream Ridge, New Jersey

Santa Fe, New Mexico
White Rock, New Mexico

Big Flats, New York
Herkimer, New York

Rateigh, North Carolina
Carrboro, North Carolina
Black Mountain, South Carolina

Fargo, North Dakota

Cincinnati, Ohio

Edmond, Oklahoma



UNITED STATES
US/0R-01
US/0R-02
US/0R-03
US/0R-04
US/0R-05
US/0R-06
US/0R-07

* US/0R-08
US/0R-09
US/0R-10
US/0R-11
US/0R-12
US/O0R-13
US/0R-14
US/OR~15
US/OR-16
US/0R-17

UNITED STATES
US/RI-01
* US/RI-02

UNITED STATES
us/sc-01

UNITED STATES
US/TN-01
US/TX-01
US/TX-02
US/TX-03

UNITED STATES
*  US/VA-01
US/VA-02
US/VA-03
US/VA-04
* US/VA-05

UNITED STATES
Us/v1-01

* US/VT-02
US/VT-03

LIST OF SITES BY LOCATION

- OREGON

Adair House

Conifer House
Edwards House
Shelter House
Waibel House

Camec House

Hawley House

Modena Homes

ODOE House #1

ODOE House #2

ODOE House #3

ODOE House #4

ODOE House #5

PP&L Solar House #1
PP&L Solar House #2
PP&L Solar House #3
PP&L Retrofit House

- RHODE ISLAND

Mastin Double Envelope House
Jamestown House (Site NEL)

- SOUTH CAROLINA
Manning House (Site SSJ)

- TENNESSEE

Tech House V

Houston House (Site SSB)
Passive Test Facility

Grapevine Passive Solar Homes

- VIRGINIA
Roberts Home

Usry Direct Gain (Site MBG)

Usry Solarium (Site MBY)

Stephens City House (Site SSL)
Richmond House (Site SSN)

- VERMONT
Blouin House
Newport House (Site NED)

South Royalton House (Site NEK)

Hillsboro, Oregon
Hillsboro, Oregon
Hillsboro, Oregon
Hillsboro, Oregon
Hillsboro, Oregon
Hillsboro, Oregon
Hillsboro, Oregon
Eugene, Oregon
Tumalo, Oregon
Keizer, Oregon

West Eugene, Oregon
West Hills, Oregon
Sisters, Oregon
Coos Bay, Oregon
Bend, Oregon

Grants Pass, Oregon
Portland, Oregon

Middletown, Rhode Island
Jamestown, Rhode Island

Manning, South Carolina

Knoxville, Tennessee
Houston, Texas

San Antonio, Texas
Grapevine, Texas

Reston, Virginia
Richmond, Virginia
Richmond, Virginia
Stephens City, Virginia
Richmond, Virginia

South Royalton, Vermont
Newport, Vermont
South Royalton, Vermont

* Denotes projects presented in more detail in Chapter 5.
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LIST OF SITES BY LOCATION

UNITED STATES - WASHINGTON
US/WA-01 Hildahl Construction
US/WA-02 Aspen Homes
US/WA-03 B&B Enterprises
US/WA-04 Capp Homes. .
US/WA-05 Caravelle. House
US/WA-06 Farrow Construction
US/WA-07 Montague Construction
US/WA-08 Roth Development
US/WA-09 Michael's Homes

UNITED STATES -~ WISCONSIN .

* US/WI-01 Eau Claire House (Site MAC)
US/WI-02 Spencer House (Site MBB)
US/WI-03 WP&L Beloit House
US/WI-04 WP&L Fond-du Lac-House
US/WI-05 WP&L Janesville House

UNITED STATES - WYOMING
US/WY-01 PP&L House #5

216

Spokane, Washington
Spokane, Washington
Spokane, Washington
Spokane, Washington
Spokane, Washington
Spokane, Washington
Spokane, Washington
Spokane, Washington
Spokane, Washington

Eau Claire, Wisconsin
Spencer, Wisconsin
Beloit, Wisconsin
Fond-du-Lac, Wisconsin
Janesville, Wisconsin

Sheridan, Wyoming



- e e

US/CA~-09
US/CA-10
US/CA-11
US/CA-12
US/CA-13
US/CA-14
US/CA-15
US/CA-16
US/CA-17
US/Co-01
Us/Co-02

us/Cco-03

US/C0-04
Us/co-05
US/C0-06
us/co-07

LIST OF SITES BY LEVEL OF MONITORING

LEVEL

Us/C0-08
Us/C0-09
us/co-10
Us/co-11
us/C0-12
Us/Co-13
Us/Co-14
US/C0-15
Us/Ct-01
US/GA-01
US/GA-03
US/GA-04
US/IA-02
US/IA-03
US/MA-01
US/MA-02
US/MA-03
US/MA-04
US/MA-05
US/MA-06
US/MD-02
US/MD-03
US/MD-04
US/MD-05
US/MC-06
US/MD-07
US/MD-09
US/MD-10
US/MD-11
US/ME-01
US/MN-01
US/MN-02
US/MN-03
US/MN-04
US/MN-05
US/NB-01
US/NC-01
US/NC-02
US/NC-03
US/ND-01
US/NR-01
US/NJ-01
US/NM-01
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LIST OF SITES BY LEVEL OF MONITORING (CONT'D)

LEVEL

le=RvegivefeulvelveRurRusRocNuelvel
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US/NY-01
US/0H-01
US/0K-01
US/0R-01
US/0R-02
US/0R-03
US/0R-04
US/OR-05
US/OR-06
US/0R-07
US/0R-08
US/OR-14
US/0R-15
US/0R-16
US/OR-17
US/RI-02
Us/sC-01
US/TX-01
US/VA-01
US/VA-02

US/VA-03

US/VA-04
US/VA-05
US/VT-02
US/VT-03
US/WA-01
US/WA-02
US/WA-03
US/WA-04
US/WA-05
US/WA-06
US/WA-07
US/WA-08
US/WA-09
US/WI-01
US/WI-02
US/WY-01
CH-01
CH-02
CH-03
CH-04
DK-01
NO-01
NO-03
NO-04
NO-05
NO-06
NO-07

-




NO-07
US/VT-01
US/CA-12

CDh-01
US/WI-01

US/WI-02

US/NY-02
US/MN-03

“US/MN-02

US/MT-01
US/WI-04
US/MT-02

NO-04

- NO-08
US/WI-03
US/WI-05
US/MT-03
US/uWy-01

CH-10

NO-03

NO-01
US/ME-01

SW-02
US/NH-01
US/vT-03
US/NY-01

CH-04
US/0R-09

SW-03
US/WA-01
US/WA-02
US/WA-03
US/WA-04
US/WA-05
US/WA-06
US/WA-07
US/WA-08

US/WA-09
US/IA-01
US/0R-13
US/0R-15

SW-05
UsS/co-17
US/NB-01

CH-03

CH-08

CH-09

CH-01

CH-02

SW-01

SW-06

CH-07
US/IA-02
US/IA-03
Us/CT-01
US/MA-05
US/NM-02
US/MI-01
US/MA-03
US/C0-01
US/NM-01
us/co0-02
USs/C0-03
US/C0-04
Us/Co-05
Us/C0-06
Us/co-07
Us/co-08
us/€o-09
Us/Co-10
Us/C0-11
Us/co-12
Us/co-14
Us/Cco-~15
Us/Co-16
US/RI-02
US/IL-01
Us/ip-01
US/RI-01
US/MA-04
US/MA-06

" US/MA-07

US/MA~01
US/MA-02
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LIST OF SITES BY HEATING DEGREE DAYS (BASE 18 DEGREES C)

HDD

- ey e b A

DK-03
US/O0H-01
US/AZ-07
US/MD-09
US/MD-10
US/MD-11
us/MD-02
US/MD-03
US/Mb-04
US/MD-05
US/MD-06
US/MD-07
US/vA-01
US/OR-16

CH-05

CH-06
US/0R-08
US/OR-10
US/0R-01
US/0R-02
US/0R-03
US/OR-04
US/0R-05
US/0R-06
US/OR-07
US/OR-12
US/0R-17
US/0R-11
US/CA-03
US/OR-14
US/CA-11
US/VA-04
US/NJ-01
US/AZ-06
US/Mb-08
US/NC-03

HDD

- -

US/VA-02

US/VA-03

US/VA-05
BE-01
BE-02
BE-03

US/0K-01

US/NC-01

US/NC-02

US/TN-01

US/CA-17

US/GA-02

US/GA-01

US/GA-03

US/GA-04

US/CA-07

US/CA-14

US/CA-15

US/CA-16

US/CA-01

US/CA-04

US/CA-05

US/CA-02

US/CA-06 -

US/CA-10
US/SC-01
US/TX~03
US/CA-08
US/CA-09
US/CA-13
US/AZ-01
US/AZ-02
US/AZ-03
US/AZ-09
US/AZ-11
US/AZ-12
US/AZ-04
US/AZ-05
US/AZ-08
US/AZ-10
US/TX-02
US/TX~01
US/FL-01



|
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LIST OF SITES BY COOLING DEGREE DAYS (BASE 18 DEGREES C)

CbD SITE CDD SITE
1949 US/AZ-04 496 US/IA-03
1949 US/AZ-05 490 US/AZ-06
1949 . US/AZ-08 483 US/CA-07
1544 US/AZ-10 483 US/CA-14
1563 US/AZ-01 483 Us/CA-15
1563 US/AZ-02 483 US/CA-16
1563 US/AZ-03 419 Us/CA-11
1563 US/AZ-09 419 US/CA-17
1563 US/AZ-11 368 US/AZ-07
1563 US/AZ-12 367 US/MA-01
1500 US/TX-03 367 US/MA-02
1002 US/CA-10 347 Us/C0-02
883 US/GA-01 347 Us/C0-03
883 US/GA-02 347 us/C0-04
736 US/CA-08 347 Us/C0-05
736 US/CA-09 347 Us/C0-06
700 US/CA-06 347 Us/C0-07
644 US/CA-01 347 Us/Co-08
644 US/CA=04 347 us/co-09
644 US/CA-05 347 us/C0-10
600 US/0H-01 347 US/co-11
592 US/CA-02 347 us/Co-12
584 US/IL-01 347 Us/co-14
569 - US/NJ-01 347 Us/co-15
552 Us/MD-02 347 Us/C0-16
552 US/MD-03 262 US/ND-01
552 US/MD-04 260 US/CA-12
552 Us/MD~05 256 us/Co-01
5b2 US/MD-06 242 CD-01
552 US/MD-07 239 us/C0-17
552 US/MD-08 205 US/NY-01
522 US/MD-09 176 US/MN-01
522 us/MD-10 149 US/CA-13
522 US/MD-11 129 US/0R-08
522 US/VA-01 30 CD-02
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LIST OF SITES BY GLOBAL SOLAR RADIATION (KWh/m 2)

US/AZ-07
US/CA-11
uUs/Cco-13
US/AZ-10
US/CA-17
NO-04
NO-01
SH-05
SK-06
SH-01
NO-03
NO-07
NO-06
NO-05
NO-02
SW-03
BE-02
BE-03
BE-01
SW-02
NO-08
DK-02
DK-01
DK=~03
US/NJ-01
CH-10
SW-04
SW-07
CH-03
CH-01
CH-09
CH-02
US/NY-01
CH-08
CH-07
US/NY-02
CH-04
uUs/vT-01
US/ME-0Ol
us/vT-02
us/vT1-03
US/0R~03
US/NH-01
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US/0R-05
US/0R-06
US/0R-04
US/Q0R-02
US/MA-03
us/CT-01
US/MA-05
US/MN-01
Us/0OR-17
US/0R-12
US/MA-01
US/MA-02
US/MA-04
US/MA-07
US/MA-06
US/RI=-01
US/RI-02
US/MI-01
Cch-02

CH-05

CH-06

US/WI-0l
US/WI-02
US/MN-04
US/MN-05
US/0OR-11
US/0R-10
US/WI-04
CcD-01

US/MN-03
US/0H=01
US/MN-02
US/WI-05
US/WI-03
US/ND-01
us/Mb-09
us/Mb-11
US/Y¥YA-01
Us/MD-10

US/0R-08.

US/MD-05
US/MD-04
US/MD-03




LIST bF SITES BY GLOBAL SOLAR RADIATION (KWh/m 2)

US/VA-04
us/MD-06
US/MD-~-02
Us/MD=07
US/CA-03
US/IA-02
US/WA-04
US/WA-09
US/WA-01
US/WA-02
US/WA-05
US/WA-06
US/WA-07
US/WA-03
US/WA-08

US/TA-03 -

US/VA=-02
US/VA-03
US/ VA-05
US/0R~-14
US/MT-02
US/MT-01
US/TN=~01
US/NC-02
US/NC-01
US/IL=-01
US/NC-03
US/IA-01
US/NB-01
Us/M7-03
US/WY-01
US/KS-02
US/KS-01
US/GA-01
Us/GA-03
US/GA-04
US/GA-02
US/TX-01
US/OR-~16
US/CA-10
US/AZ-08

US/AZ-04

Us/sC~01

 US/OR-09

Us/co~17
US/0K-01
US/FL-01
Us/1D-01
US/TX~-02
US/CA-13
US/NM=02
US/NM=01
Us/Co-01
us/co-09
UsS/Co~-14
Us/C0-03
Us/Co-02
us/co-12
us/Co-10
us/co-07
Us/Co-06
Us/Co-16
us/Co-05
Us/Cco-15
us/Cco-04
us/Co-08
Us/Cco-11
US/CA=-05
US/CA-04
USs/CA-07
US/CA~-14
US/CA=-15
US/CA-16
US/CA-09
US/CA=-08
US/AZ-06
Us/CA-01
US/CA=-02
UsS/CA-06
US/TX-03
US/CA=-12
US/AZ-02
US/AZ-01
US/AZ-03
US/AZ-09
US/AZ-05
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RATIO
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0 24

O 23

0 22
0.21
0.21
0.21
0.21
0.20
0.20
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.18
0.18
0.18
0.18
0.17
0.17
0.17
0.17
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LIST OF SITES BY APERTURE/FLOOR AREA RATIO

SITE

BE-01
US/MN-01
US/CA-02
US/AZ-06

SW-05
US/VA-01
US/CA-13
Us/MD-08

BE-03
US/NY-01
US/MT-03

CH-10
US/RI-01

NO-05

NG-06
US/NJ-01
US/0H-01
US/CA-10
US/MA-01
US/AZ-07
US/CA~12
Us/Co0-13

BE-02
US/MA-02
US/CA-07
uS/C0-17
US/IA-01
US/MI-01
US/VA-05
US/CA-03
US/NM-01

CH-09
US/VA-03
us/C0-01
US/NC-01
US/NM-02
US/MA-04
US/WI-01
US/VA-04

US/CA-04

US/0R-16
US/O0R-15
US/0K-01
US/Co-08
US/CA-11

- US/GA-01

NO-04

US/WY-01

US/Wi-04

RATIO

0 15

0 14

0.13
0.13

0 12

0 12

0 11

0 11
0.11

- 0.11

0.11
0.11
0.11
0.11

us/co-11
US/GA-02
US/AZ-03
US/IA-03
US/0R-17
US/CA-01
us/sc-01
US/NH-01

Sk-01
US/VA-02
US/MA-05
US/CA-15
US/CA-17
us/C0-06
us/co-02
US/RI-02

SW-03
US/CA-05
Us/Co-05

**US/C0-15

US/MN-03
US/NB-01
US/OR-08

NO-02

NO-08
US/WA-01
US/AZ-10
US/NC-03
US/MA-03
US/NC-01
usS/CT-01
US/MA-06
US/ME-01
US/CA-08
US/TN-01
Us/Co-03
US/MD-11

~ US/MN-02

US/MA-07
US/AZ-09

DK-01

CD-02
US/WI-03
us/co-04
US/CA-14
US/MD-06
US/AZ-04
Us/Co-10
Us/Cco-07

RATIO

- -

0 08

0 07

0 06
0.05

0 05

0 04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.02

0.02

SITE

CH-01
Us/vT-03
US/WI-05
US/XS-02
US/AZ-08

CH-08

SW-07
US/IL-01
US/AZ-02
Us/C0-09
US/AZ-12

Cb-01

NO-07
Us/Co-12
US/TX-01
US/1A-02
US/WI-02
US/MD-01
US/TX-03
US/MD-10

SW-02
US/0R-01

CH-06
US/TX-02
US/ND-01
US/C0-16
US/GA-03
US/NY-02
Us/vT-02
US/MD-02
US/MD-03
US/MD-04
US/MD-05
US/Mp-07
US/AZ-01
us/co-14

CH-07

CH-02
US/GA-04
Us/MD-09

DK-03
US/v7-01

Sw-04
US/CA-16

SW-06
US/CA-0S

CH-05
US/AZ-11



-

LIST OF SITES BY HEATED FLOOR AREA (M2)

US/NH-01
US/AZ-07

SW-03
US/CC-06
us/Co-01
US/0R-13
US/IL-01
US/TA-01

A e e -

121
121
121

us/Co-02
US/WI-01

BE-03
US/CA-03
US/CA-04
US/ND-01

BE-01

SW-06
Us/CT-01
Us/co-12

CH-01
US/CA-01
US/IA-03

SW-02
US/CA-08
US/CA-0¢
US/MN-02
US/NC-02
US/TX-03

DK-01
US/CA-02
US/0H-01
US/AZ-11
US/AZ-12
US/MD-09
US/Mb-10
US/MD-11
Us/vT-01
US/WI-03
US/WI-05
US/ME-01
US/VA-03
US/AZ-04

NO-07

CH-07

CH-09
US/OR-08
US/CA-17
Us/vT-03
us/vT-02
US/CA-05
US/CA-15
US/WA-01
US/CA-10
Us/Co-03
US/NY-01
US/0R-15
US/MA-05
US/MN-01
US/OR-17
Us/Co-10

NO-06
US/FL-01
US/C0-14
US/MN-03
US/CA-07
US/0R-01

SW-04
US/VA-05
US/MT-03
US/IA-02

SW-01
US/CA-14
US/VA-04
US/CA-16
US/TN-01

NO-04
US/RI-02
US/VA-02
US/CA-12
US/AZ-08
Us/C0o-08

DK-03

NG-03

CD-02
US/AZ-06
US/AZ-05
US/WI-02
US/AZ-01
US/AZ-02
US/AZ-03
US/AZ-09
Us/C0-16
US/NC-03
US/NC-01
US/CA-13
US/TX-02
US/MA-03
US/MA-01
US/MA-02
US/MD-02
US/MD-03
US/MD-04
US/MD-05
US/MD-06
US/MD-07
US/MD-08

CD-01

NG-02

CH-05

CH-06
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LIST OF SITES BY GLOBAL HEAT LOSS COEFFICIENT (W/DEGREE K)

145
145

168
176

187
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US/VA-01
SW-04
SW-01
NO-03
DK-03

US/MT-03

US/VT-02

US/WA-01

US/MN-02
SW-03
CD-02

US/MA-05

US/WI-02
DK-01

US/0R-11

US/C0-08

US/OR-01

US/NH-01

US/1D-01
SW-02

US/VT-03
SW-06

US/ME-01
BE-02

US/0H-01

US/ND-01

US/IA-02

US/OR-10

US/VA-04

US/WI-01

US/NC-03

US/RI-02

US/CA-16

US/NY-02

US/CA-15

US/TN-01
CH-09

US/CA-10

US/C0-10

SITE CODE

US/0R-09
US/NC-02
US/GA-02
Us/Co-04

CH-08
US/CA-04
US/0R-12
US/TX-01
US/C0-17
US/C0-05
US/AZ-07
US/GA-04
US/CA-11
US/GA-03
US/0K-01

SW-05




LIST OF SITES BY PASSIVE HEATING SYSTEM TYPE

PASSIVE HEATING SYSTEM TYPE SITE CODE
convective air heater; mass wall; direct gain US/AZ-04
convective air heater; direct gain; hybrid CH-10
direct gain CH-08
direct gain DK-01
direct gain DK-02
direct gain "~ NO-02
direct gain NO-07
direct gain NO-08
direct gain SW-01
direct gain SW-06
direct gain US/AZ-09
direct gain US/AZ-11
direct gain US/CA-05
direct gain US/CA-08
direct gain US/CA-11
direct gain US/CA-14
direct gain US/CA-16
direct gain Us/co-03
direct gain Us/C0-12
direct gain US/Co-16
direct gain US/GA-03
direct gain US/IA-02
direct gain US/IA-03
direct gain US/IL-01
direct gain US/KS-02
direct gain - US/MA-04
direct gain. US/MD-02
direct gain Us/MD-04
direct gain US/MD-06
direct gain Us/MD-09
direct gain US/MD-10
direct gain US/MD-11
direct gain US/MN-03
direct gain US/MN-05
direct gain US/NC-01
direct gain US/NC-02
direct gain US/ND~01
direct gain US/NY-01
direct gain US/NY-02
direct gain US/0K-01
direct gain US/OR-01
direct gain US/0R-02
direct gain US/0R-06
direct gain ' US/OR-08
direct gain US/0R~09
direct gain US/0R-11
direct gain US/0R-12
direct gain US/TX-01
direct gain Us/v1-01
direct gain Us/vT-02
direct gain Us/vT-03
direct gain US/WA-06
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LIST OF SITES BY PASSIVE HEATING SYSTEM TYPE (CONT'D)

PASSIVE HEATING SYSTEM TYPE SITE CODE

direct gain CD-02
direct gain ' DK-03
direct gain NO-03
direct gain SKH-04
direct gain US/AZ-02
direct gain US/AZ-10
direct gain Us/CA-01
direct gain US/CA-07
direct gain US/CA-09
direct gain US/CA-12
direct gain US/CA-15
direct gain US/CA-17
direct gain US/C0-06
direct gain Us/Co-14
direct gain US/MA-07
direct gain US/MD-03
direct gain US/MD-05
direct gain US/MD~-07
direct gain US/WIi-02
direct gain US/WI-03
direct gain US/WI-05
direct gain; convective air heater; hybrid CH-10
direct gain; half mass wall ‘ US/NC-03
direct gain; hybrid ‘ CH-07
direct gain; hybrid CH-09
direct gain; mass wall US/CA-02
direct gain; mass wall US/CA-04
direct gain; mass wall US/CA-13
direct gain; mass wall Us/Co-10
direct gain; mass wall US/Co-11
direct gain; mass wall US/GA-01
direct gain; mass wall US/IA-01
direct gain; mass wall US/MA-01
direct gain; mass wall US/MD-08
direct gain; mass wall US/MN-02
direct gain; mass wall US/MN-04
direct gain; mass wall US/NM-02
direct gain; mass wall US/VA-02
direct gain; mass wall (water) US/VA-04
direct gain; mass wall (water) US/VA-05
direct gain; mass wall; convective air heater - US/AZ-04
direct gain; roof pond US/TX-02
direct gain; sunspace BE-02
direct gain; sunspace CD-01
direct gain; sunspace : CH-01
direct gain; sunspace CH-05
direct gain; sunspace NO-0Q1
direct gain; sunspace SW-03
direct gain; sunspace US/AZ-01
direct gain; sunspace US/CA-06
direct gain; sunspace US/C0-05
direct gain; sunspace us/Co-09
direct gain; sunspace US/NM-01
direct gain; sunspace US/0R-04
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LIST OF SITES BY PASSIVE HEATING SYSTEM TYPE (CONT'D)

PASSIVE HEATING SYSTEM TYPE SITE CODE
direct gain; sunspace : BE-01
direct gain; sunspace CH-02
direct gain; sunspace CH-04
direct gain; sunspace : : CH-06
direct gain; sunspace SW-02
direct gain; sunspace SW-05
direct gain; sunspace SW-07
direct gain; sunspace US/CA-10
direct gain; sunspace Us/C0-01
direct gain; sunspace Us/Co-04
direct gain; sunspace Us/C0-15
direct gain; sunspace Us/CT-01
direct gain; sunspace US/GA-02
direct gain; sunspace US/GA-04
direct gain; sunspace US/MA-06
direct gain; sunspace ' US/MD-01
direct gain; sunspace US/ME~-01
direct gain; sunspace US/MN-01
direct gain; sunspace US/NH-01
direct gain; sunspace US/0R-05 -
direct gain; sunspace US/0R-07
direct gain; sunspace US/RI-02
direct gain; sunspace US/TX-03
direct gain; sunspace US/VA-03
direct gain; sunspace . US/WA-01
direct gain; sunspace US/WI-01
direct gain; sunspace; double shell NO-04
direct gain; sunspace; mass wall , BE-03
direct gain; sunspace; mass wall US/AZ-07
direct gain; sunspace; mass wall : US/CA-03
direct gain; sunspace; mass wall , uUs/co-07
direct gain; sunspace; mass wall uS/C0-13
direct gain; sunspace; mass wall us/co-17
direct gain; sunspace; mass wall US/1ID-01
direct gain; sunspace; mass wall US/MA-03
direct gain; sunspace; mass wall US/Mi-01
direct gain; sunspace; mass wall - US/NC-01
direct gain; sunspace; mass wall US/NE-01
direct gain; sunspace; mass wall US/0R-13
direct gain; sunspace; mass wall US/0R-16
direct gain; sunspace; mass wall US/WY-01
direct gain; sunspace; vertical rockbed US/MA-02
direct gain; water wall US/MT-02
double shell; direct gain; sunspace NO-04
double shell; sunspace ' NO-05
double shell; sunspace NO-06
hybrid; direct gain CH-07
hybrid; direct gain CH-09
hybrid; direct gain; convective air heater CH-10
mass wall - US/NJ-01
mass wall : US/0R-03
mass wall US/VA-01
mass wall US/WA-03

mass wall US/WI-04



LIST OF SITES BY PASSIVE HEATING SYSTEM TYPE (CONT'D)

PASSIVE HEATING SYSTEM TYPE SITE CODE
mass wall (water); direct gain US/VA-04
mass wall (water); direct gain US/VA-05
mass wall; "Clear View" solar collector US/AZ-03
mass wall; convective air heater; direct gain US/AZ-04
mass wall; direct gain US/CA-02
mass wall; direct gain US/CA-04
mass wall; direct gain US/CA-13
mass wall; direct gain Us/Co-10
mass wall; direct gain us/Co-11
mass wall; direct gain US/GA-01
mass walil; direct gain US/IA-01
mass wall; direct gain US/MA-01
mass wall; direct gain Us/MD-08
mass wall; direct gain US/MN-02
mass wall; direct gain US/MN-04
mass wall; direct gain US/NC-03
mass wall; direct gain US/NM-02
mass wall; direct gain US/VA-02
mass wall; direct gain; sunspace BE-Q3
mass wall; direct gain; sunspace US/AZ-07
mass wall; direct gain; sunspace US/CA-03
mass wall; direct gain; sunspace UsS/C0-07
mass wall; direct gain; sunspace Us/Co0-13
mass wall; direct gain; sunspace us/Co-17
mass wall; direct gain; sunspace US/ibD~01
mass wall; direct gain; sunspace US/MA-03
mass wall; direct gain; sunspace US/MIi-01
mass wall; direct gain; sunspace US/NB-01
mass wall; direct gain; sunspace US/NC-01
mass wall; direct gain; sunspace US/0R-13
mass wall; direct gain; sunspace US/0R-16
mass wall; direct gain; sunspace US/WY-01
mass wall; sunspace US/AZ-06
mass wall; sunspace US/OH-01
mass wall; sunspace US/0R-15
mass wall; sunspace Us/sC-01
roof pond; direct gain US/TX-02
sunspace CH-03
sunspace US/AZ-08
sunspace Us/C0-08
sunspace US/MA-05
sunspace US/MT-01
sunspace US/MT-03
sunspace US/0R-10
sunspace US/OR-17
sunspace US/RI-01
sunspace US/WA-02
sunspace US/WA-04
sunspace US/WA-07
sunspace US/WA-08
sunspace US/WA-09
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LIST OF SITES BY PASSIVE HEATING SYSTEM TYPE (CONT'D)

PASSIVE HEATING SYSTEM TYPE SITE CODE
sunspace US/WA-05
sunspace; direct gain BE-01
sunspace; direct gain BE-02
sunspace; direct gain Cb-01
sunspace; direct gain CH-01
sunspace; direct gain CH-02
sunspace; direct gain CH-04
sunspace; direct gain CH-05
sunspace; direct gain CH-06
sunspace; direct gain NO-01
sunspace; direct gain SW-02
sunspace; direct gain SW-03
sunspace; direct gain SW-05
sunspace; direct gain SW-07
sunspace; direct gain US/AZ-01
sunspace; direct gain US/CA-06
sunspace; direct gain US/CA-10
sunspace; direct gain us/co-01
sunspace; direct gain Us/C0o-04
sunspace; direct gain Us/C0-05
sunspace; direct gain Us/Co-09
sunspace; direct gain US/C0-15
sunspace; direct gain Us/CT-01
sunspace; direct gain US/GA-02
sunspace; direct gain US/GA-04
sunspace; direct gain US/MA-06
sunspace; direct gain US/MD-01
sunspace; direct gain US/ME-01
sunspace; direct gain US/MN-01
sunspace; direct gain US/NH-01
sunspace; direct gain US/NM-01
sunspace; direct gain US/0R-04
sunspace; direct gain US/0R-05
sunspace; direct gain US/0R-07
sunspace; direct gain US/RI-02
sunspace; direct gain US/TX-03
sunspace; direct gain US/VA-03
sunspace; direct gain US/WA-01
sunspace; direct gain US/WI-01
sunspace; double shell NO-05
sunspace; double shell NO-06
sunspace; double shell; direct gain NO-04
sunspace; mass wall US/AZ-06
sunspace; mass wall US/0H-01
sunspace; mass wall . US/O0R-15
sunspace; mass wall Us/sC-01
sunspace; mass wall; direct gain - BE-03
sunspace; mass wall; direct gain US/1D-01
sunspace; mass wall; direct gain US/MA-03
sunspace; mass wall; direct.gain US/MI-01

sunspace; mass wall; direct gain US/WY-01




LIST OF SITES BY PASSIVE HEATING SYSTEM TYPE (CONT'D)

PASSIVE HEATING SYSTEM TYPE SITE CODE
sunspace; mass wall; direct gain US/AZ-07
sunspace; mass wall; direct gain US/CA-03
sunspace; mass wall; direct gain Us/co-07
sunspace; mass wall; direct gain Us/C0-13
sunspace; mass wall; direct gain us/co-17
sunspace; mass wall; direct gain US/NE-01
sunspace; mass wall; direct gain US/NC-01
sunspace; mass wall; direct gain US/0R-13
sunspace; mass wall; direct gain US/0R-16
sunspace; vertical rockbed; direct gain US/MA-02
sunspace; vertical wall collector us/C0-02
sunspace; water wall US/CR-14
vertical rockbed; direct gain; sunspace - US/MA-02
vertical wall collector; sunspace Us/Cco-02
water wall US/TN-01
water wall; direct gain US/MT-02
water wall; sunspace US/0R-14
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LIST OF SITES BY PASSIVE COOLING SYSTEM TYPE

PASSIVE COOLING SYSTEM TYPE SITE CODE
earth contact NO-01
earth contact US/MT-03
earth contact; evaporative; ventilation US/AZ-02
earth contact; radiation; evaporative; ventilation US/AZ-01
earth contact; shading US/MA-04
earth contact; shading; ventilation Us/C0-01
earth contact; shading; ventilation us/co-10
earth contact; ventilation us/Co-02
earth contact; ventilation Us/Co0-04
earth contact; ventilation us/co-17
earth contact; ventilation US/GA-02
earth contact; ventilation US/NC-01
earth contact; ventilation US/NH-01
earth contact; ventilation Us/RI-01
earth cooling tube Us/1b-01
evaporative US/AZ-03
evaporative US/AZ-05
evaporative US/AZ-12
evaporative US/VT-01
evaporative; ventilation US/AZ-09
evaporative; ventilation; earth contact US/AZ-02
evaporative; ventilation; earth contact; radiation US/AZ-01
evaporative; ventilation; shading US/AZ-08
radiation; evaporative; ventilation; earth contact US/AZ-01
regenerative rock bed US/VA-03
shading US/CA-16
shading Us/CT-01
shading US/IL-01
shading US/KS-02
shading : US/MA-06
shading US/MN-02
shading US/MN-03
shading US/MN-05
shading US/0K-01
shading USs/0R-08
shading; earth contact US/MA-04
shading; evaporative; ventiiation US/AZ-08
shading; ventilation US/AZ-06
shading; ventilation US/CA-01
shading; ventilation US/CA-02
shading; ventilation US/CA-15
shading; ventilation Us/C0-05
shading; ventilation Us/C0-06
shading; ventilation - US/C0-08
shading; ventilation Us/C0-09
shading; ventilation us/C0-15
shading; ventilation US/IA-03
shading; ventilation Us/MD-10
shading; ventilation US/MN-01
shading; ventilation; earth contact Us/co-01
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LIST OF SITES BY PASSIVE COOLING SYSTEM TYPE (CONT'D)

PASSIVE COOLING SYSTEM TYPE SITE CODE
shading; ventilation; earth contact Us/C0-10
sky radiation; ventilation US/TX-02
thermal chimney; ventilation US/CA-07
ventilation; earth contact Us/C€o-02
ventilation; earth contact UsS/C0-04
ventilation; earth contact Us/C0-17
ventilation; earth contact US/GA-02
ventilation; earth contact US/NC-01
ventilation; earth contact US/NH-01
ventilation; earth contact US/RI-01
ventilation; earth contact; evaporative US/AZ-02
ventilation; earth contact; radiation; evaporative US/AZ-01
ventilation; earth contact; shading Us/Co-01
ventilation; earth contact; shading Us/co-10
ventilaticn; evaporative US/AZ-09
ventilation; shading US/AZ-06
ventilation; shading US/CA-01
ventilation; shading US/CA-02
ventilation; shading US/CA-15
ventilation; shading US/C0-05
ventilation; shading Us/C0--06
ventilation; shading Us/C0-08
ventilation; shading us/Cc0-09
ventilation; shading US/C0-15
ventilation; shading US/IA-03
ventilation; shading US/MD-10
ventilation; shading US/MN-01
ventilation; shading; evaporative - US/AZ-08
ventilation; sky radiation US/TX-02
ventilation; thermal chimney US/CA-07

Note: A1l other buildings use ventilation only as primary cooling system
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LIST OF SITES BY OTHER PASSIVE COMPONENTS

OTHER PASSIVE COMPONENTS SITE CODE
atrium roof vent US/CA-06
exterior greenhouse shades US/AZ-06
exterior shades; movable insulation US/GA-01
insulating/reflective exterior panels US/C0-07
movable insulation CH-08
movable insulation US/AZ-07
movable insulation US/CA-04
movable insulation US/CA-05
movable insulation US/CA-07
movable insulation US/CA-14
movable insulation US/C0-01
movable insulation Us/Co-03
movable insulation Us/Cco-04
movable insulation US/C0-06
movable insulation Us/Co-11
movable insulation Us/C0-13
movable insulation Us/C0-15
movable insulation Us/CT-01
movable insulation US/GA-03
movable insulation US/GA-04
movable insulation US/KS-02
movable insulation US/MA-02
movable insulation US/MA-05
movable 4dnsulation US/MD-01
movable insulation US/MD-10
movable insulation US/ME-01
movable insulation US/MN-01
movable insulation US/MN-02
movable insulation US/MN-03
movable insulation US/MN-04
movable insulation US/MT-02
movable insulation US/MT-03
movable insulation US/NC-01
movable insulation US/NC-01
movable insulation US/NC-03
movable insulation US/ND-01
movable insulation US/NY-01
movable insulation US/0H-01
movable insulation US/0K-01
movable insulation US/0R-08
movable insulation Us/sc-01
movable insulation US/TN-01
movable insulation - US/VA-01
movable insulation US/VA-04
movable insulation US/VA-Q5
movable insulation US/WA-01
movable insulation US/WI-01
movable insulation US/WI-02
movable insulation US/WI-03
movable dinsulation US/WI-04
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LIST OF SITES BY OTHER PASSIVE COMPONENTS (CONT'D)

OTHER PASSIVE COMPONENTS
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movable insulation
movable insulation;
movable insulation;
movable insulation;
movable ‘insulation;
movable insulation;
movable insulation;

exterior shades
reflective shades
reflectors
reflectors
reflectors
thermal chimney

reflective louvre blinds

reflective shades; movable insulation
reflectors; movable insulation
reflectors; movable insulation
reflectors; movable insulation
shading devices in sunspace

thermal chimney; movable insulation
wing walls for natural ventilation
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SITE CODE

US/WI-05
US/GA-01
US/IA-03
US/CA-01
Us/CA-02
US/CA-08
US/GA-02
US/MD-11
US/IA-03
US/CA-01
Us/CA-02
US/CA-08

SW-07
US/GA-02
US/FL-01




LIST OF SITES BY THERMAL STORAGE MATERIALS

THERMAL STORAGE MATERIALS
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adobe wall; concrete slab

adobe wall; concrete slab

adobe walls; brick floor

adobe walls; rock bed

asbestos cement

brick

brick wall

brick walls

brick & concrete wall; tile & concrete floor

brick & tile floor; concrete walls; rock bed

brick chimney; concrete slab

brick chimney; concrete slab

brick chimney; concrete slab; tile

brick faced concrete wall; concrete slab

brick fireplace; phase change rods; concrete floor

brick floor & walls; concrete

brick floor; adobe walls

brick flcoor:; concrete block walls; water tubes

brick floor; concrete wall; rock bed

brick on wall & floor; concrete wall

brick over concrete floor slab

brick veneer & concrete wall; tiled concrete floor

brick veneer wall; concrete wall; concrete slab

brick veneer walls; rock bin

brick wall; concrete slab

brick wall; concrete slab

brick wall; concrete slab; tile

brick wall; tiled concrete slab

brick wall; tiled concrete slab

brick walls; concrete floor

brick; concrete block; concrete slab

bricks on floor

clay block and plaster interior walls; concrete floor;
rockbed

clay block and plaster interior walls; concrete floor

clay block and plaster interior walls; concrete floor;
rockbed

clay block and plaster interior walls; concrete floor

concrete

concrete

concrete

concrete

concrete

concrete block

concrete block

concrete block

concrete block mass wall; concrete slab

concrete block wall; tile on concrete slab

concrete-block walls

concrete block walls; concrete slab

concrete block walls; concrete slab

concrete block wails; concrete slab

concrete block walls; concrete slab

concrete block walls; concrete slab

SITE CODE

us/co-07
us/Co-12
US/C0-06
US/TX-03
Us/Co-17
US/Wy-01
us/co-09
US/C0-03
US/WI-01
Us/sC-01

Us/C0-16

CH-07

CH-08
CH-09

CH-10
US/Wi-04

CH-05

CH-06

NO-08
US/MN-04
US/AZ-12
US/VA-02
US/AZ-02
US/CA-13
US/CA-03
US/IA-02
US/MD-07
US/MA-04
US/MN-01
US/MD-05
Us/MD-08
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LIST OF SITES BY THERMAL STORAGE MATERIALS (CONT'D)

THERMAL STORAGE MATERIALS SITE CODE
concrete block walls; concrete slab Us/Mb-04
concrete block walls; concrete slab US/NC-03
concrete block walls; water tubes; brick floor US/NH-01
concrete block; concrete slab; brick Us/SC-01
concrete floor (hollow) . N0-02
concrete floor; brick fireplace; phase change rods US/GA-01
concrete floor; brick walls US/WI-01
concrete floor; clay block and plaster interior walls CH-08
concrete floor; clay block and plaster interior walls CH-10
concrete floor; clay block and plaster interior walls; - CH-07
rockbed
concrete floor; clay block and plaster interior walls; CH-09
rockbed
concrete floor; concrete walls US/MI-01
concrete floor; stone fireplace US/KS-02
concrete interior walls; concrete slab SW-05
concrete masonry US/VA-01
concrete masonry floor US/WI-03
concrete mass wall - 5.5 m2, 300 mm thick US/AZ-04
concrete mass wall; phase-change rods US/NJ-01
concrete slab US/0R-13
concrete slab US/IA-01
concrete slab US/NC-01
concrete slab US/AZ-09
concrete slab Us/MD-06
concrete slab ) US/0R-09
concrete slab uUsS/MD-03
concrete slab US/NC-02
concrete slab US/MD-02
concrete slab US/0R-12
concrete slab US/0R-10
concrete slab ' CH-04
concrete siab Us/CA-11
concrete slab SKW-01
concrete slab US/CA-04
concrete slab US/CA-16
concrete slab US/CA-15
concrete slab US/0R-01
concrete slab SW-04
concrete slab & walls; rock bed US/NC-01
concrete slab and wall SW-06
concrete slab; adobe wall US/CA-17
concrete slab; adobe wall US/CA-12
concrete slab; brick chimney US/MA-06
concrete slab; brick chimney US/AZ-07
concrete slab; brick veneer wall; concrete wall us/co-12
concrete slab; brick wall : US/TX-03
concrete slab; brick wall Us/C0-17
concrete slab; brick-faced concrete wall Us/CT-01
concrete ‘slab; brick; concrete block US/SC-01
concrete slab; concrete block mass wall US/CA-13
concrete slab; concrete block walls : US/MN-01
concrete slab; concrete block walls US/MB-04
concrete slab; concrete block walls US/NC-03
concrete slab; concrete block walls US/MD-08
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LIST OF SITES BY THERMAL STORAGE MATERIALS (CONT'D)

THERMAL STORAGE MATERIALS
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; concrete
y concrete
; concrete
; concrete
; concrete
3 concrete
3 concrete
3y concrete
; concrete
y concretfe
; interior
3 masonry walls
; rock bed
; rock bed;
s rock storage wall
;s sand
3 sand
; tile
3 tiles brick chimney
; tile; brick wall

; tile; mass wall

; tile; stone chimney
5 water drums

; water drums

; water tanks

; water tubes

;5 water tubes

; water tubes

; water tubes

; water wall

; water wall

concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete
concrete

earth

block walls
block walls
block walls
interior walls
wall

wall

wall

wall

wall

walls

brick walls

water tubes

wall with selective surface

wall;
wall;
wall;
wall;
wall;
wall;
wall;
wall;
wall;

brick on
concrete
concrete
concrete
concrete
concrete
concrete

wall and floor

slab

slab

slab

slab

slab

slab; brick veneer wall

phase change rods

rock bed;

brick floor

walls & slab; rock bed; water tubes
walls & slab; water drums

walls; concrete floor

walls; concrete slab

walls; rockbed; brick and tile floor
concrete; brick floor & walls

earth under crawl space
interior brick walls; concrete slab
lightweight building materials
lightweight building materials
lightweight building materials

SITE CODE

US/MD-07
US/MD-05
US/MA-04

SW-05
US/MT-03
US/NY-01
US/MA-05
US/MA-01
US/MA-03
US/CA-08
US/CA-14

BE-03
US/AZ-08
US/CA~06
US/MA-02
US/NY-02
US/RI-01
US/0R-15
US/MA-07
US/WY-01
US/OR-16
US/0K-01
US/CA-10
US/OR-08
US/0R-17
US/CA-01
US/CA-07
US/IA-03
US/CA-02
US/CA-05
US/VA-04
US/C0-13
Us/Co-11
Us/C0-10
US/MT-03
US/MA-03
US/NY-01
US/MA-01
US/MA-05
US/C0-12
US/0KH-01
US/NB-01
US/C0-02
Us/C0-01
US/MI-01
US/CA-08
US/AZ-06
US/C0-05

NO-06
US/MT-01
US/CA-14
US/KS-01
US/TX-02
US/VT-03
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LIST OF SITES BY THERMAL STORAGE MATERIALS (CONT'D)

THERMAL STORAGE MATERIALS
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1ightweight
lightweight
lightweight
lightweight
lightweight
lightweight
lightweight
lightweight
lightweight
lightweight
lightweight
lightweight
tightweight
Tightweight
Tightweight
lightweight
lTightweight
Tightweight
masonry

building
building
building
building
building
building
building
building
building
building
building
building
building
building
building
building
building
building

materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials
materials

masonry walls and floor
masonry walls and floor
masonry walls and floor
masonry walls; concrete slab
mass wall; concrete slab; tile

phase change
phase change
phase change
phase change
phase-change
rock
rock bed
rock bed
rock bed
rock bed
rock bed
rock bed
rock bed; ad
rock bed; br
rock bed; br
rock bed; wa
rock bed; cl
‘ concrete
rock bed; c)
concrete
rock bed; co
rock bed; co
rock bed; ro
rock bed; wa
rock bed; wa
rock bin; br
rock storage
rock wall; r
sand; concre
sand; concre

container wall

rods; concrete floor; brick fireplace
rods; concrete wall

storage tiles in ceiling

rods; concrete mass wall

obe walls

ick floor; concrete wall

ick and tile floor; concrete walls

ter tubes; concrete walls and slab

ay block and plaster interior walls;
floor

ay block and plaster interior walls;
floor

ncrete slab

ncrete slab and walls

ck wall

ter containers

ter tubes; concrete slab

ick veneer walls

wall; concrete slab

ock bed

te slab

te slab

stone chimney; concrete slab; tile
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SITE CODE

US/WA-01
US/MD-01
US/MD-10
US/IL-01
Us/vT-01
US/CA-09
US/OR~11
US/AZ-10
US/MD-09
US/RI-02
US/ME~01
us/vT1-02
US/TX-01
US/AZ-11

NO-07
US/MN-02
US/MN-05
US/WI-02

CH-02

CH-01

BE-01

BE-02

BE-03
US/0OR-16
US/ND-01
US/GA-01
US/0H-01
US/MD-11
US/NJ-01

NO-01
US/AZ-05
US/Co-08
US/VA-03
US/WI-05

SW-02

NO-04
US/NM-01

US/NB-01 "

US/AZ-06
US/C0-02
CH~07

CH-09

US/AZ-08
US/NC-01
US/NM-02
US/AZ-03
US/CA-06
Us/C0-06
US/MA-02
US/NM-02
US/RI-01
US/NY-02
US/0K-01




LIST OF SITES BY THERMAL STORAGE MATERIALS (CONT'D)

THERMAL STORAGE MATERIALS SITE CODE
stone fireplace; concrete floor US/KS-02
tile & concrete floory brick and concrete wall Us/Co-04
tile floor ' US/C0-15
tile on concrete floor US/1D-01
tile on concrete floor ' US/GA-04
tile on concrete floor; water tubes US/GA-02
tile on concrete slab; concrete biock wall US/CA-03
tile on lightweight concrete floor DK-01
tile; brick chimney; concrete slab US/MA-07
tile; brick wall; concrete slab ‘ US/WY-01
tile; concrete slab US/0R-15
tile; mass wall; concrete slab US/0R-16

- tile; stone chimney; concrete slab US/0K-01
tiled concrete floor; brick veneer & concrete wall Us/C0-07
tiled concrete slab; brick wall us/C0-09
tiled concrete slab; brick wall Us/C0-03
water containers; rock be US/AZ-03
water drums : NO-05
water drums; concrete slab US/CA-10
water drums; concrete slab US/0R-08
water drums; concrete walls and slab Us/Co-01
water tanks; concrete slab US/0R~17

© water tubes . US/TN-0O1
- water tubes US/MT-02
water tubes; brick fioor; concrete block walls US/NH-01

- water tubes; concrete slab : US/CA-01
-water tubes; concrete slab US/CA-02
- water tubes; concrete slab US/CA-07
-water tubes; concrete slab : US/I1A-03
water tubes; concrete slab; rock bed US/CA-06
water tubes; concrete walls and slab; rock bed Us/C0-02
water tubes; tile on concrete floor US/GA-02
water wall US/O0R-14
water wall US/VA-05
water wall; concrete slab US/VA-04
water wall; concrete slab US/CA-~05
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LIST OF SITES BY TYPE OF CONSTRUCTION

CONSTRUCTION TYPE

adobe

adobe; wood frame
asbestos-cement modules
brick veneer; wood frame
brick veneer; wood frame
brick veneer; wood frame
brick wall with cavity
brick wall

concrete

concrete block
concrete block
concrete block
concrete block; wood frame
concrete prefab
concrete prefab
concrete; wood frame
concrete; wood frame
concrete; wood frame
concrete; wood frame
log

log

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry

masonry; post & beam
masonry; wood frame
masonry; wood frame
masonry; wood frame
masonry; wood frame
masonry; wood frame
masonrys; wood frame
masonry; wood frame
masonry; wood frame
post & beam

post & beam

post & beam; masonry
wood frame

wood frame

42

SITE CODE
US/AZ-01
US/NM-01
CH-03
US/TX-01
US/TX-03
US/GA-04
DK-03
CH-04
DK-01
US/AZ-02
US/AZ-11
US/AZ-12
US/CA-06
CH-06
CH-05
SW-06
US/MT~03
US/NC-01
SW-05
US/AZ-10
US/MD-06
DK-02
BE-O1
US/MA-04
US/VA-01
BE-03
BE-02
Us/CA-08
CH-01
US/CA-10
CH-02
US/C0-01
US/MD-04
US/AZ-06
US/MD-07
US/CA-11
US/CA-09
US/MD-05
US/NH-01
US/NY-01
Us/co-17
NO-05
NO-06
CH-07
CH-08
CH-09
CH-10
US/0K-01
US/FL-01
US/NH-01
Us/CT-01
US/MN-02

CONSTRUCTION TYPE
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frame
frame
frame
frame
frame
frame
frame
frame
“frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame

frame

frame
frame
frame
frame
frame
frame
frame

SITE CODE

US/MT-01
US/MT-02

SW-02

SW-04
US/NC-01
US/AZ-03
US/NC-02
US/AZ-08
US/NC-03
US/CA-01
US/ND-01
US/CA-03
US/NE-01
US/CA-05
US/NJ-01
US/CA-12
US/NM-02
US/CA-14
US/NY-02
US/CA-16
US/0H-01
US/€0-02
US/0R-01
US/€0-04
US/OR-08
US/C0-06
US/0R-09
US/C0-08
US/OR-10
US/C0-10
US/OR-11
US/C0-12
US/OR-12
US/CO-14
US/OR-15
US/CO-16
US/OR-16
US/GA-01
US/RI-01
US/GA-03
US/RI-02
US/IA-02
US/SC-01
US/1D-01
US/TN-01
US/KS-01
US/TX-02
US/MA-01
US/VA-02




CONSTRUCTION TYPE

SITE CODE

[ e e e e T Y

US/MA-03
US/VA-03
US/MA-06
US/VA-04
US/MD-01
US/vA-05
US/MD-09
UsS/vT-02
US/MD-11
UsS/vT-03

NO-03
US/WA-01

SW-03
US/WI-01
US/AZ-07
US/WI-02
US/CA-02
US/WI-03
US/CA~07
US/WI-04
US/CA-15
US/WI-05
Us/Co-03
US/WY-01
us/co-07

SW-07
US/MI-01
US/AZ-09
US/C0-15
US/CA-04
US/GA-02
US/CA-13
US/IA-03
US/CA-17
Us/KS-02
Us/Cco-05
US/MA-05
Us/co-09

CONSTRUCTION TYPE

frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame

frame (double envelope

SITE CODE

US/MD-08
Us/co-11
US/ME-01
US/MD-03
us/co-13

CD-01
US/IA-01

NO-01
US/MA-02

CD-02
US/MD-10
UsS/vT-01
US/MD-02
US/AZ-04
US/MA-07
US/IL-01

SW-01
US/AZ-05
US/0R-13

NO-04

frame (double envelopeUS/MN-01

frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;
frame;

adobe US/NM-01
brick veneer US/GA-04
brick veneer US/TX-01
brick veneer US/TX-03
concrete SW-05
concrete SW-06
concrete US/NC-01
concrete US/MT-03
concrete block US/CA-06
masonry CH-07
masonry CH-08
masonry CH-09
masonry CH-10
masonry NO-05
masonry NO-06
masonry us/Cco-17
masonry

US/NY-01
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electric
electric
electric
electric
electric
electric
electric
electric
- electric
electric
electric
electric
electric
electric
electric
electric

electric -

electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric

electric

electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric

a4

SITE CODE

US/CA-03
US/CA-06
US/CA-15
US/CA-17
US/C0-02
us/Co-13
Us/Co-14
US/C0-15
US/C0-16
us/co-17
Us/CT-01
US/GA-01
US/GA-02
US/IA-01
US/IA-02
US/1b-01
US/KS-01
US/KS-02
US/MA-01
US/MA-02
US/MA-04
US/MA-05
US/MA-07
US/MD-01
US/MD-02
US/MD-03
Us/Mb-04

LIST OF SITES BY AUXILIARY FUEL TYPE

electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
electric
ejectric
electric
electric
electric
electric
electric

electric; propane
electric; wood

SITE CODE

s - e A

US/MD-05
US/MD-06
Us/MD-07
Us/MD-08
US/MD-09
US/MB-10
US/Mb-11
US/ME-01
US/MN-05
US/NC-01
US/NC-01
US/NC-02
US/NC-03
US/NE-01
US/NH-01
US/NY-01
US/NY-02
US/0K-01
US/0R-01
US/0R-03
US/0R-04
US/OR-05
US/OR-06
US/OR-07
US/O0R-08
US/0R-09
US/0R-10
US/0R-11
US/0R-12
US/OR-13
US/0R-14
US/O0R-15
US/O0R-16
US/OR~17
US/RI-01
US/RI-02
US/Sc-01
US/TX-03
US/VA-01
US/VA-02
US/VA-03
US/VA-04
US/VA-05
US/VT-01
US/vT-02
US/VT-03
US/WA-04
US/WA-06
US/WY-01
US/GA-03

SW-02



LIST OF SITES BY AUXILIARY FUEL TYPE (CONT'D)

propane

FUEL SITE CODE FUEL SITE CODE
electric; wood US/AZ-06 gas; wood US/CA-01
electric; wood US/CA-04 gas; wood US/CA-05
electric; wood US/CA-10 gas; wood Us/co-01
electric; wood US/CA-11 gas; wood UsS/C0-04
electric; wood US/CA-12 gas; wood Us/Cco-10
electric; wood US/MI-01 gas; wood US/IA-03
electric; wood US/MN-01 0il CH-03
electric; wood US/MT-01 011l CH-04
electric; wood US/MT-03 0il DK-02
electric; wood US/ND-01 propane US/AZ-07
electric; wood US/NM-01 propane US/CA-09
electric; wood US/0H-01 propane US/MA-03
gas US/CA-02 propane US/WI-01
gas US/CA-07 propane US/WI-02
gas US/CA-13 propane; electric US/GA-03
gas US/CA-14 propane; wood US/NJ-01
gas US/CA-16 wood BE-01
gas Us/C0-03 wood CH-07
gas Us/C0-05 wood CH-08
gas US/C0-06 wood CH-09
-gas Us/C0-07 wood CH~10
gas US/C0-08 wood SW-03
gas Us/Co-09 wood US/CA-08
-gas Us/Co-11 wood US/MT-02
gas Us/co-12 wood; electric SW-02
- gas US/GA-04 wood; electric US/AZ-06
- gas’ US/IL-01 wood; electric US/CA-04
gas US/MA-06 wood; electric US/CA-10
©-gas US/MN-02 wood; electric US/CA-11
gas US/MN-03 wood; electric US/CA-12
gas US/MN-04 wood; electric US/MI-01
gas US/NM-02 wood; electric US/MN-01
gas US/0R-02 wood; electric US/MT-01
gas US/Tx-01 wood; electric US/MT-03
. gas US/WA-01 wood; electric US/ND-01
gas US/WA-02 wood; electric US/NM-01
- gas US/WA-03 wood; electric US/0H-01
‘gas US/WA-05 wood; gas BE-03
‘gas US/WA-07 wood; gas US/CA-01
gas - US/WA-08 wood; gas US/CA-05
gas US/WA-09 wood; gas Us/Co-01
gas US/WI-03 wood; gas Us/Co-04
gas US/WI-04 wood; gas USs/C0-10
gas US/WI-05 wood; gas US/IA-03
gas; wood BE-03 wood; US/NJ-01
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LIST OF SITES BY AUXILIARY SYSTEM TYPE

46

AUXILIARY SYSTEM TYPE SITE CODE AUXILIARY SYSTEM TYPE SITE CODE
baseboard CD-01 forced air - furnace uUs/C0-07
baseboard NO-02 forced air - furnace Us/Co-08
baseboard SW-01 forced air ~ furnace US/C0-09
baseboard US/AZ-08 forced air - furnace Us/Co-11
baseboard US/AZ-09 forced air - furnace Us/co-12
baseboard US/CA-03 forced air - furnace Us/co-15
baseboard US/Co-02 forced air - furnace US/GA-03
baseboard uUs/co-13 forced air - furnace US/GA-04
baseboard Us/Co-17 forced air - furnace US/IA-01
baseboard US/CT-01 forced air - furnace US/IA-02
baseboard US/MA-05 forced air - furnace US/IL-01
baseboard US/NC-01 forced air - furnace US/MbD-02
baseboard US/NC-03 forced air - furnace US/MD-03
baseboard US/NH-01 forced air - furnace US/MD-04
baseboard US/NY-01 forced air - furnace US/MD-05
baseboard US/RI-02 forced air - furnace US/MD-06
baseboard US/VA-04 forced air - furnace US/MD-07
baseboard US/VYA-05 forced air - furnace US/MD-09
baseboard US/vVT-01 forced air - furnace US/MD-10
baseboard Us/vT-02 forced air - furnace US/Mb-11
baseboard Us/v1-03 forced air - furnace US/MN-02
baseboard; stove US/CA-10 forced air -~ furnace US/MN-03
baseboard; stove US/CA-12 forced air - furnace US/MT-02
"baseboard; stove US/MN-01 forced air - furnace US/NC-02
baseboard; stove US/MT-01 forced air - furnace US/NM-02
baseboard; stove US/ND-01 forced air - furnace US/NY~-02
baseboard; stove US/0H-01 forced air - furnace US/0K-01
baseboard; stove; fireplace US/NM-01 forced air - furnace US/0R-02
baseboard; wall heater US/0R-07 forced air - furnace US/0R-05
baseboards; heat pump; stove US/VA-01 forced air - furnace US/0R-06
evaporative cooler US/AZ-11 forced air - furnace US/0R-08
. evaporative cooler US/AZ-12 forced air - furnace US/OR-14
fireplace; baseboard; stove US/NM-01 forced air - furnace US/0R-15
fireplace; forced air-furnace US/IA-03 forced air - furnace US/OR-16
fireplace; heat pump US/MI-01 forced air - furnace US/SC-01
fireplace; hydronic US/CA-08 forced air - furnace US/TX-01
fireplace; hydronic US/C0-01 forced air - furnace US/WA-01
floor heaters US/0R-04 forced air - furnace US/WA-D2
forced air - furnace CD-02 forced air - furnace US/WA-03
forced air - furnace US/AZ-07 forced air - furnace US/WA-05
forced air - furnace us/CA-02 forced air - furnace US/WA-06
forced air - furnace US/CA-09 forced air - furnace US/WA-07
forced air - furnace US/CA-13 forced air - furnace US/WA-08
forced air - furnace US/CA-16 forced air - furnace US/WA-09
forced air - furnace . US/C0-03 forced air - furnace US/WI-01
forced air - furnace Us/C0-04 forced air - furnace US/WI-02
forced air - furnace uSs/Co-05 forced air - furnace US/WI-03
forced air - furnace US/C0-06 forced air - furnace US/WI-04



LIST OF SITES BY AUXILIARY SYSTEM TYPE (CONT'D)

AUXILIARY SYSTEM TYPE SITE CGDE AUXILIARY SYSTEM TYPE SITE CODE

forced air - furnace US/WI-05 radiant ceiling; stove US/AZ-06
forced air - furnace US/UWY-01 radiant ceiling; stove US/CA-11
forced air - furnace;fireplace US/IA-03 radiant heaters Us/Co-14
forced air - furnace; stove BE-01 resistance US/RI-01
forced air - furnace; stove SW-02 resistance heater CH-05
forced air - furnace; stove Us/Co-10 resistance heater CH-06
forced air - furnace; stove US/NJ-01 resistance heater NO-03
heat pump US/AZ-10 resistance heater NO-04
heat pump US/CA-06 resistance heater NO-05
heat pump US/CA-15 resistance heater NO-06
“heat pump US/GA-01 resistance heater NO-07
heat' pump US/MA-04 resistance heater US/CA-17
heat pump US/MA-07 resistance heater Us/MD-08
heat pump US/MD-01 resistance heater US/GA-02
heat pump US/NC-01 stove CH~07
heat pump US/Tx-03 stove CH-08
heat pump US/VA-02 stove CH-09
heat pump US/VA-03 stove CH-10
heat pump US/WA-04 stove; baseboard US/CA-10
heat pump US/NE-01 stove; baseboard US/CA-12
heat pump; fireplace US/MI-01 stove; baseboard US/MN-01
heat pump; hydronic CH-01 stove; baseboard US/MT-01
heat pumps; hydronic SW-07 stove; baseboard US/ND-01
heat pump; resistance furnace US/KS~C1 stove; baseboard US/NM-01
heat pump; resistance furnace US/KS-02 stove; baseboard US/0H-01
heat pump; stove US/CA-04 stove; heat pump US/VA-01
heat pump; stove US/MT-03 stove; forced air-furnace BE-01
heat pump; stove; baseboard US/VA-01 stove; forced air-furnace SW-02
hydronic BE-02 stove; forced air-furnace US/C0-10
hydronic : CH-02 stove; forced air-furnace US/NJ-01
hydronic CH-03 stove; heat pump US/CA-04
hydronic CH-04 stove; heat pump US/MT-03
hydronic SK-06 stove; hydronic BE-03
hydronic US/MA-03 stove; radiant ceiling US/AZ-06
hydronic US/MA-06 stove; radiant ceiling US/CA-11
hydronic SW-03 wail furnace US/CA-07
hydronic SW-04 wall furnace; wood stove US/CA-01
hydronic; fireplace US/CA-08 wall furnace; wood stove US/CA-05
hydronic; fireplace Us/co-01 wall heater US/CA-14
hydronic; heat pump CH-01 wall heater US/0R-03
hydronic; heat pump SW-07 wall heater; baseboard US/0R-07
hydronic; stove BE-03 wall heaters US/MN-05
radiant SW-05 wall heaters US/0R-01
radiant ceiling DK-03 wood stove; wall furnace US/CA-01
radiant ceiling US/MA-01 wood stove; wall furnace US/CA-05
radiant ceiling panels US/MA-02
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LIST OF SITES BY BUILDING TYPE

BUILDING TYPE SITE CODE
attached (row} house CH-01
attached {row) house CH-02
attached {row} house CH-04
attached {row) house DK-03
attached (row} house SW-04
attached {row) house SW-05
attached {row) house SW-07
attached (row) house US/AZ-08
attached (row) house US/CA-15
attached (row) house Us/Co-08
detached test building ‘ Cb-01
detached test building CH-05
detached test building CH-06
detached test buiiding US/AZ-01
detached test building US/AZ-02
detached test building US/AZ-03
detached test building ‘ US/MD-02
detached test building US/MD-03
detached test building US/MD-04
detached test building US/MD-05
detached test building US/MD-06
detached test building US/MD-07
detached test buildings - 4 units NO-02
detached test buildings - 4 units Us/MD-08
detached test buildings - 6 units CD-02
duplex Us/CA-07
duplex, mobiie home US/WI-02
multiple-unit housing CH-03
multiple-unit housing US/MA-02
multiple-unit housing - 4 units US/MA-03
multiple-unit housing - 8 units US/MA-01
multiple-unit housing - 70 units DK-02
reconfigurable test building Us/Cco-17
reconfigurable test building US/FL-01

NOTE: A1l other buildings are single detached houses,




4. BUILDING AND SYSTEM DESCRIPTION FORMS

This chapter contains the building system description forms for each of
the monitored passive and hybrid solar projects. The information for
these forms was obtained from the original survey completed by the IEA
Task VIII participants. Information not listed on the form was not
received from the respondents. The building system description form is
organized into nine categories:

Name

Location

Climate

Building Description
Passive Solar System
Monitoring
Performance

Reports

(o B e o B N = S A

Notes

The language of the available reports is indicated in parentheses after
the bibliographic reference. Al1 United States reports are in English.
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SITE CODE: BE-01

SITE NAME: Nandrin Direct Gain/Sunspace CONTACT:  C.R.A.

LOCATION: Nandrin, Belgium ADDRESS: Batiment Vinci
Place du Levant, 1

CLIMATE ' 1348. Louvain-la-Neuve,

Heating Degree Days: 2100 Belgium

Cooling Degree Days:

Global Solar Radiation: 975 kWh/mz2 TELEPHONE:

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: masonry

Ground Coupling: slab on grade

Number of Stories: 1

Auxiliary Fuel(s): wood; liquid

Auxiliary System(s): woodstove; forced air-furnace

Number of Occupants: 4

Conditioned Floor Area: 165 m2

Aperture/Floor Area Ratio: 0.68

Global Heat Loss Coefficient: 339 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s): ventilation

Thermal Storage Material: masonry walls and floor
Other Passive Component(s):

MONITORING

Level of Monitoring: B+
Monitoring Period: 12/82 to 5/83
Format of Data: computer tape

Quality of Data:

PERFORMANCE
Heating Season Energy Balance - Passive Solar: 35%; Internal Gains: 14%;
Auxiliary: 51%.

REPORTS

Concours Habitat Thermique, rapport de synthese.

Available from: Region Wallonne-Cabinet du Ministre Busquin, rue du Commerce, 31,
1040 Bruxelles, Belgique. (French)

NOTES

Most auxiliary heat provided by woodstove. Sunspace is used primarily
for horticulture.
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SITE CODE: BE-02
SITE NAME: Chaumont Gistoux Solar House CONTACT:  C.R.A.
LOCATION: Chaumont-Gistoux, Belgium ADDRESS: Batiment Vinci

Place du Levant, 1

CLIMATE 1348, Louvain~la-Neuve,
Heating Degree Days: - 2100 Belgium
Cooling Degree Days:
Global Solar Radiation: 975 kWh/m2 TELEPHONE:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

single detached
masonry
basement

2.5
liquid fuel
hydronic

3

240 m2

0.23

148 W/degree K

direct gain; sunspace
ventilation
masonry walls and floor

B+
12/82 to 5/83
computer tape

Heating Season Energy Balance - Passive Solar: 39%; Internal Gains: 21%;

Auxiliary: 40%.
REPORTS

Concours Habitat Thermique, rapport de synthese.

Available from: Region Wallonne-Cabinet du Ministre Busquin, rue du Commerce, 31,

1040 Bruxelles, Belgique. (French)

NOTES

House also has active solar system with 52 m2 flat plate collectors and 30 cubic
Dominant passive system is sunspace with 33m2 aperture

meters of water storage.
and 16m2 floor area.
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SITE CODE:

SITE NAME: Rosieres Solar House

LOCATION: Rosieres, Belgium
CLIMATE

Heating Degree Days: 2100
Cooling Degree Days:

Global Solar Radiation: 975

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

BE-D3
CONTACT: C.R.A.
ADDRESS: Batiment Vinci
Place du Levant, 1
1348, Louvain-la-Neuve,
Belgium
kWh/m2 TELEPHONE:

single detached
masonry
slab on grade
3
gas; wood
hydronic; woodstove

168 m2

0.31
309 W/degree K

direct gain; sunspace; trombe wall

slab on grade; masonry walls

B+
12/82 to 5/83
computer tape

Heating Season Energy Balance - Passive Solar: 32%; Internal Gains: 16%;

Auxiliary: 52%.
REPORTS

Concours Habitat Thermigue, rapport de synthese,
Available from: Region Wallonne-Cabinet du Ministre Busquin, rue du Commerce, 31,
1040 Bruxelles, Belgique. (French)

NOTES

The sunspaée has a 37 m2? aperture and a 20 m2 floor area.

14m2 collection area and is 40 cm thick.

The Trombe wall has a
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SITE CODE: CD-01

SITE NAME: NRC Passive Solar Test Fac. CONTACT:  Sherif Barakat

LOCATION: Ottawa, Canada ADDRESS: Thermal Performance Section
Div. of Bldg. Research

CLIMATE NRCC

Heating Degree Days: 4674 Ottawa, Canada K1A OR6

Cooling Degree Days: 242

Global Solar Radiation: 1328 kWh/m2 TELEPHONE:

BUILDING DESCRIPTION

Building Type: detached test buildings
Construction Type: wood frame

Ground Coupling: basement

Number of Stories: 1

Auxiliary Fuel(s): electric

Auxiliary System(s): baseboard heaters
Number of Occupants: 0
Conditioned Floor Area: 28 m2
Aperture/Floor Area Ratio: 0.09

Global Heat Loss Coefficient: 26 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s): ventilation

Thermal Storage Material: varies

Other Passive Component(s):

MONITORING

Level of Monitoring: A-

Monitoring Period: 11/80 to 4/82
Format of Data: computer tape

Quality of Data:

PERFORMANCE

REPORTS

NRC Passive Solar Test Facility, Performance Summary. Available from: S. Barakat,

Iherma1 gerformance Section, Division of Bldg. Research, NRCC, Ottawa, Canada K1A OR6.
English

NOTES

Facility consists of four 2-zone test units and 4 single-room units. Data has
been collected for different types and amounts of storage for both direct gain and
sunspace configurations.
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SITE CODE: CDb-02
SITE NAME: Alberta Home Heat Res. Fac. CONTACT: J.D. Dale
LOCATION: Edmonton, Canada ADDRESS: Dept. of Mech. Engineering
' Univ. of Alberta
CLIMATE : Edmonton, Alberta
Heating Degree Days: 5990 Canada
Cooling Degree Days: 30 -
Global Solar Radiation: 1298 kWh/m2 TELEPHONE :

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

detached test buildings - 6 units
wood frame
basement
1
electric
forced air - furnace
0
68 m2
0.11
120 W/degree K

direct gain

A-
1979 to present
computer tape

Arnual Report on the Alberta Home Heating Research Facility 1979-80, 1980-81,
1981-1982. Available from: J.D.Dale, Dept. of Mechanical Engineering,

University of Alberta, Edmonton,

NOTES

Alberta. (English)

Facility consists of 6 detached test buildings. Description is for one unit only.
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SITE CODE: DK-01

SITE NAME: Lyngby Solar House CONTACT: Lars Olsen

LOCATION: Lyngby, Denmark ADDRESS:  Thermal Insulation
Technical University

CLIMATE 2800 Lyngby

Heating Degree Days: 2829 Denmark

Cooling Degree Days:

Global Solar Radiation: 1018 kWh/m2 TELEPHONE: 02 883511

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: l1ight weight concrete

Ground Coupling: insulated slab on grade

Number of Stories: 2

Auxiliary Fuel(s): electric

Auxiliary System(s):

Number of Occupants: 2

Conditioned Floor Area: 150 m2

Aperture/Fioor Area Ratio: 0.11

Global Heat Loss Coefficient: 130 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain

Passive Cooling System Type(s):

Thermal Storage Material: tile on lightweight concrete floor
Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 11/82 to 9/83

Format of Data:

Quality of Data: 14 variables monitored continuously over 10 months
3 additional variables were monitored monthly

PERFORMANCE

Annual Heating Energy Balance - Passive Solar: 25%; Internal Gains: 20%;

Auxiliary: 55%. ATl monthly mean Tiving space temperatures were between 17 degrees C
and 27 degrees C. Only briefly during July and December do interior temperatures
exceed the upper and lower user accepted Timits.

REPORTS

Birkerod Solhus, Niels Mejlhede Jensen, Thermal Insulation Laboratory,
Technical University of Denmark, Report NR 145, 1983. (Danish)

NOTES
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SITE CODE:

SITE NAME: Lystoftevaenget

LOCATION: Lyngby, Denmark
CLIMATE

Heating Degree Days: 2829
Cooling Degree Days:

Global Solar Radiation: 1018

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupting:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS
None as of June 1985,

NOTES

DK-02
CONTACT: Thomas Pederson
ADDRESS: Dominia A/S
Studiestraede 38
1455 Kobenhavn
Denmark
kWh/m2 TELEPHONE: 01 134546

mutti-family - 70 apartments
masonry
insulated slab on grade
2

01l
0il burner
1-4 (varies by unit)

4500 m2
varies by apartment unit

direct gain

brick (walls)

B-
9/82 to 6/84

indoor dry bulb and auxiliary heating

were monitored on a monthly basis over 21 months
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SITE CODE:

SITE NAME: SBI Low Energy House
LOCATION: Horsholm, Denmark

CLIMATE

Heating Degree Days: 2829
Cooling Degree Days:

Global Solar Radiation: 1018

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

DK-03

CONTACT: Niels Erik Andersen
ADDRESS:  SBI
Danish Bldg. Research Inst.
P.0.Box 119
DK 2970, Horsholm
Denmark
kWh/m2 TELEPHONE: 02-865533

row house
brick wall with cavity
insulated slab on grade
1.5
electric
radiant ceiling
2
100 m2
0.04
100 W/degree K

direct gain

brick

B-

1978 to 1983

hard copy

5 electricity consumption meters monitored auxiliary
& water heating, lights & appliances over nearly 5 yrs

SBI Low Energy House Model-79. Available from: SBI, P.0. Box 119, DK 2970,

Horsholm, Denmark. (English)
NOTES

This is a low energy, well insulated row house with adjoining walls on north

and west sides.
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SITE CODE: NO-01

SITE NAME: Ivilde Solar House CONTACT: M. Ringheim
LOCATION: 1Ivilde, Voss, Norway ADDRESS:  Kilde

Box 229
CLIMATE 5701 Voss, Norway
Heating Degree Days: 4200
Cooling Degree Days:
Global Solar Radiation: TELEPHONE :

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: basement
Number of Stories: 4
Auxiliary Fuel(s):

Auxiliary System(s):

Number of Occupants: 4
Conditioned Floor Area:

Aperture/Floor Area Ratio:

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s)}: earth contact

Thermal Storage Material: rock

Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 1/81 to 1/83
Format of Data: hard copy

Quality of Data:

PERFORMANCE

Heating Season Energy Balance - Passive Solar: 12%; Internal Gains: 51%;

Auxiliary: 37%. The cost of providing the solar heat gain, including solar aperture,
storage and associated Tiving space, is similar on a KWh basis, to the cost of
electric heating.

REPORTS
Enkel utnytting ay solvarme i bustadhus." Available from: KILDE,
N-5701 Voss, Norway. (Norwegian)

NOTES ,

The monitoring was carried out to determine the solar heat gain improvements due
to minor modifications to a commonly used building design. The rock storage was
not insulated at time of monitoring.
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SITE CODE: NO-02

SITE NAME: Trondheim Test Building CONTACT:  Johannes Gunnarshaug

LOCATION: Trondheim, Norway ADDRESS:  SINTEF Division 62
7034 Trondheim~NTH

CLIMATE Norway

Heating Degree Days: 4799

Cooling Degree Days:

Global Solar Radiation: 912 kWh/m2 TELEPHONE: 07-592620

BUILDING DESCRIPTION

Building Type: 4 unit test building
Construction Type: wood frame

Ground Coupling: unheated crawl space
Number of Stories: 1
Auxiliary Fuel(s): electric

Auxiliary System(s): baseboards

Number of Occupants: 0
Conditioned Floor Area: 17 m2
Aperture/Floor Area Ratio: 0.14

Global Heat Loss Coefficient: 19 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain

Passive Cooling System Type(s):

Thermal Storage Material: hollow concrete floor; ceiling panels (in Section C)
Other Passive Component(s)}:

MONITORING

Level of Monitoring: B-

Monitoring Period: 1978 to 1980

Format of Data: hard copy

Quality of Data: approximately 9 variables measured
for each test section

PERFORMANCE

Active thermal storage mass did not significantly reduce heating load, although
it did increase comfort, Increased south glazing significantly increased the
heat load.

REPORTS
Lavenergibygninger STF62 A30012." Available from: SINTEF 62,
7034 Trondheim - NTH, Norway. (Norwegian)

NOTES

north and a south room. The two middle sections are the subject of this report.

One section (B) has been constructed with the economically optimum Tevel of insula-
tion, the other (C} the same as B with hollow concrete panels in floor and ceiling.
Both are compared to the reference section A. Sections B and C each have south

window area equal to 4 times the north window area. Window area in section is equally
divided between north and south. Night insulation is not used.

The global heat loss coefficient shown above is for Section B. In section C it is

10 W/degree K.
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SITE CODE: NO-03

SITE NAME: Baerum County Low Energy House CONTACT:  Arne P. Eggen
LOCATION: Baerum County, Norway ADDRESS:  0slo School of Arch.
Oslo, Norway

CLIMATE

Heating Degree Days: 4237 at base 18 C (3774 at base =7 C)
Cooling Degree Days:

Global Solar Radiation: 902 kWh/m2 TELEPHONE::
BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame

Ground Coupling:

Number of Stories: 2

Auxiliary Fuel(s): electric

Auxiliary System(s): resistance heater
Number of Occupants: 2 to 5

Conditioned Floor Area: 100 m2
Aperture/Floor Area Ratio: 0.00

Glcbal Heat Loss Coefficient: 100 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain
Passive Cooling System Type(s):

Thermal Storage Material:

Other Passive Component(s}:

MONITORING

Level of Monitoring: B

Monitoring Period: 1984 to present

Format of Data:

Quality of Data: 24 variables are monitored at
1 minute & 15 minute intervals

PERFORMANCE

Not available

REPORTS

"Energiriktige boliger i Barum, EBIB Hoslemarka"
N@XES Prosjektrapport nr, 8, Berum kommune, 1982
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SITE CODE: NO-04

SITE NAME: Double Shell House at As CONTACT:  Nils Skaarer
LOCATION: As, Norway ADDRESS:  N.L.H.
1430 As, Norway
CLIMATE
Heating Degree Days: 4459 at base 18 C (3903 at base =7 C)
Cocling Degree Days:
Global Solar Radiation: TELEPHONE: 02-942252
BUILDING DESCRIPTION
Building Type: single detached
Construction Type: wood frame; "double envelope"
Ground Coupling:
Number of Stories: 1.5
Auxiliary Fuel(s): electric
Auxiliary System({s): resistance heater
Number of Occupants: 3
Conditioned Floor Area: 110 m2
Aperture/Floor Area Ratio: 0.17

Giobal Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace; double shell
Passive Cooling System Type(s): ventilation

Thermal Storage Material: rock bed

Other Passive Component{s):

MONITORING

Level of Monitoring: - B

Monitoring Period: 1978 to 1980

Format of Data:

Quality of Data: 24 variables monitored at 60 minute
intervals over a 2 year period

PERFORMANCE

Heating Season Energy Balance - Passive Solar: 42%; Internal Gains: 22%;
Auxiliary: 36%. The building works best in mid-winter,

REPORTS
Ressvesvennlige Boligformer." Report No. 4, 1980. Available from: Norges
Landbrukshegskole, 1430 As, Norway. {Norwegian)

NOTES

The house has a 45 m2 active solar collector mounted at 45 degrees and integral
with the roof. The passive components have a total south aperture area of 18.9 m2.
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SITE CODE: NO-05

SITE NAME: Heimdal Solar House #2 CONTACT:  Johannes Gunnarshaug

LOCATION: Tiller, Norway ADDRESS:  SINTEF Division 62
. 7034 Trondheim-NTH

CLIMATE Norway

Heating Degree Days: 4799 at base temp., 18 C

Cooling Degree Days:

Global Solar Radiation: 911 kWh/m2 TELEPHONE: 07-592620

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: wood frame; masonry "double envelope"

Ground Coupling:

Number of Stories: 2

Auxiliary Fuel(s): electric

Auxiliary System{s): resistance heater

Number of Occupants: 4

Conditioned Floor Area: 120 m2

Aperture/Floor Area Ratio: 0.25

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): sunspace; double shell
Passive Cooling System Type(s): ventilation

Thermal Storage Material: water drums

Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 10/82 to 5/84

Format of Data: hard copy; computer tape

Quality of Data: 18 variables monitored at 60 minute intervals for
for 19 months spanning 2 heating seasons

PERFORMANCE

On a typical summer day the sunspace temperature remains above 30 degrees C for
8 hours, and peaks above 45 degrees C. On a typical winter day the sunspace
temperature appears to remain mid-way between indoor and outdoor temperatures.

REPORTS

"Energisparing i smdhus - erfaringer, anbefalinger, sluttrapport, delrapport 11¢
ﬁBnganum, H. Raaen, STF62 A 86004, Trondheim 1986,

The sunspace covers the entire second floor on the south side., Warm air from the
top of the sunspace is drawn down along the north roof and wall into the water
barrel storage.

63



SITE CODE: NO-06

SITE NAME: Heimdal Solar House #3 CONTACT:  Johannes Gunnarshaug

LOCATION: Tiller, Norway ADDRESS:  SINTEF Division 62
Co 7034 Trondheim-NTH

CLIMATE Norway

Heating Degree Days: 4799 at base temp., 18 C

Cooling Degree Days:

Global Solar Radiation: 911 kWh/m2 TELEPHONE: 07-592620

BUILDING DESCRIPTION

Building Type: . single detached

Construction Type: ' wood frame; masonry "double envelope"

Ground Coupling:

Number of Stories: 2

Auxiliary Fuel(s): electric

Auxiliary System(s): resistance heater

Number of Occupants: 4

Conditioned Floor Area: 120 m2

Aperture/Floor Area Ratio: 0.25

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): sunspace; double shell
Passive Cooling System Type(s): ventilation

Thermal Storage Material: earth

Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 10/82 to 5/83

Format of Data: hard copy; computer tape

Quality of Data: 16 variables monitored at 15 and 60 minute intervals
over 19 months spanning 2 heating seasons

PERFORMANCE

Report: Dec. 1986

REPORTS -

"Energisparing i sméhus - erfaringer, anbefalinger, sluttrapport, Delrapport 22%
Ednganum, H. Raaen, STF62 A86004, Trondheim 1986

The' sunspace covers the entire second floor on the south side. The sunspace acts
as a preheater for a vertical and roof sloped collector. Warm air is drawn down
along the north sloping roof and wall into a water/air heat exchanger. Warmed
water is pumped in a closed loop through an insulated volume of soil.
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SITE CODE:

SITE NAME: Heimdal Low Energy House 14

LOCATION: Tiller, Norway
CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiltiary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

911 kWh/m2

NO-07

CONTACT:
ADDRESS:

Helge Raaen

SINTEF Division 62
7034 Trondheim-NTH
Norway

4799 at base temp. 18 C

TELEPHONE: 07-892620

single detached
wood frame
slab on grade

2
electric
resistance heater

4

140 m2
0.09

direct gain
ventilation
1ight weight building components

B

10/82 to 5/84

hard copy; computer tape

16 variables monitored over 2 heating seasons
and intervening summer period

"Energisparing i smdhus - erfaringer, anbefalinger, sluttrapport, Delrapport 11"
H. Granum, H. Raaen, STF62 A8600, Trondheim 1986

NOTES

The house is equipped with a heat exchange/heat pump for hot water supply.
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SITE CODE: NO-08

SITE NAME: Indre Ostfold Meier Solar Bldg. CONTACT: Meierienes Bygningskoncor

LOCATION: Mysen, Norway ADDRESS:  Breigt. 10
Vaterland, Oslo 1

CLIMATE Norway

Heating Degree Days: 4455 at base 18 (3950 at base 17

Cooling Degree Days:

Global Solar Radiation: 990 kWh/m2 TELEPHONE: 02-676880

BUILDING DESCRIPTION

Building Type:

Construction Type:

Ground Coupling:

Number of Stories:

Auxiliary Fuel(s): electric
Auxiliary System(s):

Number of Occupants:

Conditioned Floor Area: 1040 m2
Aperture/Floor Area Ratio: 0.14
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain
Passive Cooling System Type(s):

Thermal Storage Material: concrete
Other Passive Component(s):

MONITORING

Level of Monitoring: A-

Monitoring Period:

Format of Data: hard copy; computer tape

Quality of Data: 64 variables monitored every 20 minutes

PERFORMANCE

REPORTS

NOTES
This building is equipped with a 200 m2 active vertical solar collector feeding
a 4.1 cubic meter thermal storage of calcium chloride hexahydrate.
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SITE CODE:

SITE NAME: Str. Lagenergiprojekt

LOCATION: Vetlanda, Sweden
CLIMATE

Heating Degree Days: 3600
Cooling Degree Days:

Global Solar Radiation: 849

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

SW-01

for Smahus  CONTACT: Bertil Jonsson
ADDRESS: Lund Inst. of Technology
Division of Bldg. Tech.
P.0. Box 725
$-22007 LUND, Sweden
kWh/m2 TELEPHONE:

single detached
wood frame
slab on grade

electric

1

baseboard

5
113 m2
0.16
91 W/degree K

direct gain
ventilation
concrete slab

none

B+

11/76 to 3/79

Heating Season Energy Balance - Passive Solar: 14%; Internal Gains: 34%;

Auxiliary: 52%. .
REPORTS

STR Lagenergiprojekt for smahus, Vetlanda 197779,
Address: tund Inst. of Technology, Division of Building Tech. P.C.

5-220 07 LUND Sweden
NOTES

BKL 1979:11 (Swedish)
B 725,
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SITE CODE:

SITE NAME: Teleborg Passive Solar Home

LOCATION: Vaxjo, Sweden

CLIMATE

Heating Degree Days: 4100
-Cooling Degree Days:

Global Solar Radiation: 990

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel{s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

SW-02

CONTACT:  Ake Blomsterberg
ADDRESS:  Statens Provningsanstalt
Box 857
S-~501 15 Boras, Sweden
kih/m2 TELEPHONE: 033-16 5000

single detached
wood frame

1
electric; wood
forced air; stove
1
156 m2
0.08
144 W/degree K

direct gain; sunspace
ventilation
rock bed

B+
1/82 to 12/82
computer tape

Heating Season Energy Balance - Passive Solar: 30%; Internal Gains: 26%;

Auxiliary: 44%.

Sunspace is used most of year with no auxiliary heat, and

contributed 4600 KWh to 1iving space.

REPORTS
Passive Solar Technology - Descri
Blomsterberg, A. et al., Swedish

A Low Energy Passive Solar House
Proceedings of 9th Passive Solar

NOTES
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ption and evaluation of a one-family house in Vaxjo;
Council for Building Research, R16: 1984. (Swedish)

in Sweden, Blomsterberg, A. et al.,
Conference, USA, 1984. (English)



SITE CODE:

SITE NAME: Fargelanda Passive Solar Home

LOCATION: Fargelanda, Sweden
CLIMATE |

Heating Degree Days: 3920

Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditicned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

960 kWh/m2

SW-03
CONTACT: Hans Eek
ADDRESS: EFEM Architecture Office
Brogatan 2
413 01 Goteborg
Sweden
TELEPHONE:

single detached
wood frame

wood
hydronic
5
175 m2
0.15
120 W/degree K

direct gain; sunspace
ventilation
brick wall

B
8/82 to 12/80
hard copy

SOL, TYNGD OCH VARME, Swedish Council for Building Research, T7: 1982. (Swedish)

99 STOCKHOLM
NOTES
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SITE CODE:

SITE NAME: Valdemarsro Low Energy Houses

LOCATION: Malmo, Sweden
CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

3006
1092

BUTILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s)}:
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component{s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

Mean indoor temperature for the year is 22.5 degrees.

SK-04

CONTACT:  Egon Lange
ADDRESS:  Lund Institute of Technology
Dept. of Bldg. Science
P.0.Box 725
$-22007 LUND, Sweden
kWh/m? TELEPHONE: 076-10 70 00
row houses
wood frame
slab on grade
2
hydronic
3 per house
117 m2
0.03

85 W/degree K

direct gain
ventilation
concrete slab

B+
11/80 to 7/82 .
hard copy; computer tape

The hot water heating system

pipes were found to have uncontrolled heat losses to the homes, even when radiators

were turned off.
in auxiliary energy use.

REPORTS

NOTES

The project consists of 32 units, 8 of which were monitored at a B+ level.
other units were monitored at a lower level every 15 days.
Performance results above are for one of the units.

for all units.
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SITE CODBE: SW-05
SITE NAME: Smalands Taberg Low Energy Homes  CONTACT: Bertil Fredlund
LOCATION: Taberg, Sweden ADDRESS:  Lund Institute of Technology
‘ Dept. of Bldg. Science
CLIMATE P.0.Box 725
Heating Degree Days: 3669 $-22007 LUND, Sweden
Cocling Degree Days:
Global Solar Radiation: TELEPHONE: 046-10 70 00
BUILDING DESCRIPTION
Building Type: row houses

Construction Type:

Ground Coupling:

Number of Stories:

Auxiliary Fuel(s):

Auxiliary System(s):

Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

wood frame; concrete
slab on grade
2

electric
radiant
25 per house

401 m?

0.39

830 W/degree K

direct gain; sunspace
ventilation
concrete slab; interior walls

A
5/81 to 5/83
computer tape

Heating Season Energy Balance - Passive Solar: 16%; Internal Gains: 48%;

Auxiliary Heat: 36%.

REPORTS
Energy Conservation,

Lund Institute of Technology, BKL 1983:1.

Moisture and Thermal Climate in Buildings,

(Swedish)

Glazed in Spaces, Christerson, M., Olsen, P., Lund Institute of Technology,

BKL 1984:7. (Swedish)
NOTES

Description and performance results above are for whole structure which is made up
of four, attached, terraced houses.
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SITE CODE: SW-06

SITE NAME: Bramhult Solar Houses CONTACT:  Knut-Olov Lagerkvist

L OCATION: Bramhult, Sweden ADDRESS:  Statens provningsanstalt
. Box 857

CLIMATE : 5-501-15 Boras, Sweden

Heating Degree Days: 3600 )

Cooling Degree Days:

Global Solar Radiation: 780 kWh/m2 TELEPHONE: 033-16 5000

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame; concrete
Ground Coupling: stab on grade

Number of Stories: 2
Auxiliary Fuel(s): electric

Auxiliary System(s): hydronic

Number of Occupants: : 3 per house
Conditioned Floor Area: 165 m2
Aperture/Floor Area Ratio: 0.03

Global Heat Loss Coefficient: 145 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain

Passive Cooling System Type(s): ventilation

Thermal Storage Material: - concrete slab and wall
Other Passive Component(s}:

MONITORING

Level of Monitoring: B

Monitoring Period: 11/79 to 10/80

Format of Data: hard copy; computer tape

Quality of Data:

PERFORMANCE
Heating Season Energy Balance - Passive Solar: 27%; Internal Gains: 37%;
Auxiliary Heat: 36%.

REPORTS
Heat from solar energy and air with storage in water and ice,
Swedish Council for Building Research, Dil: 1981. (English)

NOTES :

Project is six single-unit houses. Dominant solar system uses 141 m? flat-plate
solar collectors with storage in water and ice.
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SITE CODE:

SITE NAME: TarnanuSolar Houses
LOCATION: Landskrona, Sweden

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

3006
1092

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxitiary Fuel(s}:
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE
Shading devices have kept summer

SW-07
CONTACT: Maria Christerson
ADDRESS:  Lund Institute of Technology
Dept. of Bldg. Science
P.0. Box 725
S-22007 LUND, Sweden
kWh/m2 TELEPHONE: 046-10 96 62
row houses
wood frame
2.5
electric

hydronic - heat pump
18 (total for all units)
- 861 m2
0.10
945 W/degree K

direct gain; sunspace
ventilation

shading devices in sunspace
B~

5/83 to 5/85
hard copy; computer tape

temperature in sunspace from rising more than

3 degrees above ambient on a typical day.

REPORTS

NOTES

Project is row housing surrounding a glazed courtyard.

Description and performance

results are for all buildings combined.
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SITE CODE:

SITE NAME: Dersbach Rowhouses
LOCATION: Hunenberg, Switzerland

CLIMATE

Heating Degree Days:
Cooling Degree Bays:
Global Solar Radiation:

3650
1110

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

Available from: K. Menti, Ebnetweg 10, CH-6045, Meggen, Switzerland., (French)

NOTES
Description is for one of several
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CONTACT:
ADDRESS:

K.Menti, W.Stalder

Amrein & Martinelli & Menti
Bruchstr. 77

CH-6003, Luzern

Switzerland
kWh/m2 TELEPHONE: 041-22 27 61
row houses
masonry
slab on grade
2
electric

hydronic - heat pump
2

160 m2
0.11

direct gain; sunspace

masonry walls and floor

B
11/83 to 4/84
hard copy; computer tape

units in a row house arrangement.



SITE CODE: CH-02

SITE NAME: -Meggen Solar Apartment Bldg. CONTACT:  K.Menti, W.Stalder

LOCATION: Meggen, Switzerland ADDRESS:  Amrein & Martinelli & Menti
Bruchstr. 77

CLIMATE CH-6003, Luzern

Heating Degree Days: 3650 Switzerland

Cooling Degree Days:

Global Solar Radiation: 1115 kWh/m2 TELEPHONE: 041-22 27 61

BUILDING DESCRIPTION

Building Type: row houses
Construction Type: masonry

Ground Coupling:

Number of Stories: 4
Auxiliary Fuel(s): electric
Auxiliary System(s): electric; hydronic
Number of Occupants: 16 (total of all units)
Conditioned Floor Area: 978 m2
Aperture/Floor Area Ratio: 0.04
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s):

Thermal Storage Material: masonry

Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 11/83 to 4/84

Format of Data: hard copy; computer tape

Quality of Data:
PERFORMANCE
REPORTS

Available from: K. Menti, Ebnetweg 10, CH-6045, Meggen, Switzerland. (French)

NOTES
Description is for entire building which is composed of § separate units.
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SITE CODE: CH-03

SITE NAME: Adliswil Solar Apartments CONTACT: A. Eggenberger

LOCATION: Adliswil, Switzerland ADDRESS:  Eggenberger Bauphysik AG
Brunnmattstr. 6

CLIMATE CH-3400, Burgdorf

Heating Degree Days: 3660 Switzerland

Cooling Degree Days:

Global Solar Radiation: 1110 kWh/m2 TELEPHONE: 034-22 06 61

BUILDING DESCRIPTION

Building Type: terrace apartments

Construction Type: asbestos-cement modules

Ground Coupling:

Number of Stories: 7

Auxiliary Fuel(s): 01l

Auxiliary System(s): hydronic

Number of Occupants: 2 per house

Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): sunspace
Passive Cooling System Type(s):

Thermal Storage Material: asbestos cement
Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 11/83 to 4/84

Format of Data: hard copy; computer tape
Quality of Data: 11 variables measured
PERFORMANCE

REPORTS

Available from: Eggenberger Bauphysik AG, Brunmmattstr. 6, CH-3400,
Burgdorf, Switzerland. (German)

NGTES

Total of 7 apartments in a 7 story terraced building. Each house occupies one story.
Sunspace faces almost due west.
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SITE CODE: Ch-04

SITE NAME: Courtelary Apartments _ CONTACT:  A. Eggenberger

LOCATION: Courtelary, Switzerland ADDRESS:  Eggenberger Bauphysik AG
' Brunnmattstr. 6

CLIMATE : CH-3400, Burgdorf

Heating Degree Days: 4000 Switzerland

Cooling Degree Days:

Global Solar Radiation: 1190 kWh/m2 TELEPHONE: 034-22 06 61

BUILDING DESCRIPTION

Building Type: © row houses

Construction Type: brickwall

Ground Coupling: insulated concrete slab

Number of Stories: 3

Auxiliary Fuel(s): 01l

Auxiliary System(s): hydronic

Number of Occupants: 2 per house

Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s):

Thermal Storage Material: concrete slab floor
Other Passive Component(s):

MONITORING

Level of Monitoring: B

Monitoring Period: 11/83 to 4/84

Format of Data: hard copy; computer tape
Quality of Data: 12 variables measured hourly
PERFORMANCE

REPORTS

Available from: Eggenberger Bauphysik AG, Brunnmattstr. 6, CH-3400,
Burgdorf, Switzerland. (German)

NOTES
There are 2 apartments per story in a 3 story building.
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SITE CODE:

SITE NAME: Cannobbio Test Cell #1
LOCATION: Canobbio, Switzerland

CLIMATE

Heating Degree Days: 2720

Cooling Degree Days:

CH-05

CONTACT: Dr. C. Spinedi

ADDRESS: Laboratorio di fisica terr,
CH-Canobbio
Switzerland

Global Solar Radiation: 1300 kWh/m2 TELEPHONE:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPQRTS

test cell
concrete prefab
insulated slab

1
electric
resistance heater
0

10 m2

0.02

direct gain; sunspace

concrete

A-

10/82 to 4/84

hard copy; computer tape
approximately 50 variables monitored

Available from: C. Spinedi, Instituto Cantonale Tecnico - Sperimentale
CH-6952 Canobbio, Switzerland. (Italian)

NOTES
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SITE CODE: CH-06

SITE NAME: Cannobbio Test Ceil #2 CONTACT: Dr, C. Spinedi

LOCATION: Canobbio, Switzerland ADDRESS: Laboratorio di fisica terr,
CH-Canobbio

CLIMATE : ' Switzerland

Heating Degree Days: 2720

Cooling Degree Days:

Global Solar Radiation: 1300 kWh/m2 TELEPHONE::

BUILDING DESCRIPTION

Building Type: test cell
Construction Type: concrete prefab
Ground Coupling: insulated slab
Number of Stories: 1
Auxiliary Fuel(s): electric
Auxiliary System(s): resistance heater
Number of Occupants: 0

Conditioned Floor Area: 10 m2
Aperture/Floor Area Ratio: 0.07
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s):

Thermal Storage Material: concrete

Other Passive Component(s):

MONITORING

Level of Monitoring: A-

Monitoring Period: 10/82 to 4/84

Format of Data: hard copy; computer tape

Quality of Data: approximately 50 variables monitored
PERFORMANCE

REPORTS

Available from: C. Spinedi, Instituto Cantonale Tecnico - Sperimentale
CH-6952 Canobbio, Switzerland. (Italian)

NOTES
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SITE CODE:

SITE NAME: Schaub Solar House

CH-07

CONTACT:  Prof. H. H. Hauri

LOCATION: Rothenfluh, Switzerland ADDRESS: Inst. F. Hochbautechnik ETH

CLIMATE

Heating Degree Days: 3560
Cooling Degree Days:

Global Solar Radiation: 1168

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

Availahle from: Prof. H. H. Hauri

8093 Zurich
Switzerland

kWh/m2 TELEPHONE: 01-377 2855

single detached
wood frame; masonry
slab on grade
1
wood
woodstove (convector central heating)
2
140 m2
0.05
191 W/degree K

direct gain; hybrid

clay block and plaster interior walls; concrete floor

B-

1981 to 1983

hard copy; disk

15 min. scans for 5 weeks, daily totals for 2
heating seasons; over 30 variables monitored

,» Inst. F. Hochbautechnik ETH,

8093 Zurich, Switzerland. (German)

NOTES
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SITE CODE: CH-08

SITE NAME: Schafer Solar House CONTACT: Prof. H. H. Hauri

LOCATION: Binz, Switzerland ADDRESS:  Inst. F. Hochbautechnik ETH
o 8093 Zurich

CLIMATE Switzerland

Heating Degree Days: 3660

Cooling Degree Days:

Global Solar Radiation: 1166 kWh/m2 TELEPHONE: 01-377 2855

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: wood frame; masonry

Ground Coupling: slab on grade

Number of Stories: 1.5

Auxiliary Fuel(s): wood

Auxiliary System(s): woodstove (convector central heating)

Number of Occupants: 4

Conditioned Floor Area: 180 m2

Aperture/Floor Area Ratio: . 0.10

Global Heat Loss Coefficient: 371 W/degree K

PASSIVE SOLAR SYSTEMS :
Passive Heating System Type(s): direct gain
Passive Cooling System Type(s):

Thermal Storage Material: clay block and plaster interior walls; concrete floor i
Other Passive Component(s): movable insulation
MONITORING
Level of Meonitoring: B-
Monitoring Period: 1981 to 1983
Format of Data: _ hard copy; disk
Quality of Data: _ 15 min. scans for 3 weeks, daily totals for 2
heating seasons; over 23 variables monitored
PERFORMANCE
REPORTS

Available from: Prof. H. H. Hauri; Inst. F. Hochbautechnik ETH,
8093 Zurich, Switzerland. (German)

NOTES
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SITE CODE: CH-09

SITE NAME: Wieland Solar House CONTACT:  Prof. H. H. Hauri

LOCATION: Oberglatt, Switzerland ADDRESS:  Inst. F. Hochbautechnik ETH
8093 Zurich

CLIMATE : Switzerland

Heating Degree Days: 3660

Cooling Degree Days:

Global Solar Radiation: 1114 kWh/m2 TELEPHONE: 01-377 2855

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: wood frame; masonry

Ground Coupling: slab on grade

Number of Stories: 2

Auxiliary Fuel(s): wood

Auxiliary System(s): woodstove {convector central heating)

Number of Occupants: 3

Conditioned Floor Area: 140 m2

Aperture/Floor Area Ratio: 0.21

Global Heat Loss Coefficient: 183 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; hybrid

Passive Cooling System Type(s):

Thermal Storage Material: clay block and plaster interior walls; concrete floor
Other Passive Component(s):

MONITORING

Level of Monitoring: B-

Monitoring Period: 1982 to 1983

Format of Data: hard copy; disk

Quality of Data: 15 min. scans for 6 weeks, daily totals for 2
heating seasons; over 30 variables monitored

PERFORMANCE

REPORTS

Available from: Prof. H. H. Hauri, Inst. F. Hochbautechnik ETH,
8093 Zurich, Switzerland. (German)

NOTES
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SITE CODE:

SITE NAME: Gmur Solar House
LOCATION: Gonten, Switzerland

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

4240
1090

CH-10
CONTACT; Prof. H. H. Hauri
ADDRESS: Inst. F. Hochbautechnik ETH
8093 Zurich
Switzerland
kWh/m2?

TELEPHONE: 01-377 2855

single detached
wood frame; masonry
slab on grade

2
wood
woodstove (convector central heating)
5
190 m2
0.27

300 W/degree K

direct gain; convective air heater; hybrid

clay block and plaster interior walls; concrete floor

B-

1981 to 1983

hard copy; disk

15 min. scans for 6 weeks, daily totals for 2
heating seasons; over 35 variables monitored

Available from: Prof. H. H. Hauri, Inst. F. Hochbautechnik ETH,
8093 Zurich, Switzerland. (German)

NOTES
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SITE CODE: US/AZ-07

SITE NAME: Payson House (Site WAA) CONTACT: Donald Osborn

LOCATION: Payson, Arizona ADDRESS: Solar Energy Res. Facility
University of Arizona

CLIMATE ' Tucson, AZ 85721

Heating Degree Days: 2792

Cooling Degree Days: 368

Global Solar Radiation: TELEPHONE: (602) 626-0184

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: slab on grade
Number of Stories: 2
Auxiliary Fuel(s): propane
Auxiliary System(s): forced air
Number of Occupants: 3
Conditioned Floor Area: 176 m2
Aperture/Floor Area Ratio: 0.24
Global Heat Loss Coefficient: 426 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain; sunspace; mass wall
Passive Cooling System Type(s): ventilation

Thermal Storage Material: brick chimney; concrete slab

Other Passive Component(s): movable insulation on all glazing

MONITORING

Level of Monitoring: B

Monitoring Period: 1/82 to 6/83

Format of Data: 9-track magnetic tape may be available

Quality of Data: data not available in SERI Class B Data Base;
duration and quality not determined

PERFORMANCE

REPORTS

Monitoring of Arizona Solar Design Homes - Final Phase.
From: Solar Energy Research Facility, University of Arizona, Tucson, AZ 85721

NOTES
Monitored with standard SERI Class B procedures.
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SITE CODE: US/AZ-09

SITE NAME: Yacqui House (Site NAC) . CONTACT: Donald Osborn

LOCATION Tucson, Arizona

CLIMATE : ‘
Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:

ADDRESS:  Solar Energy Res. Facility
University of Arizona
Tucson, AZ 85721
a73
1563
2155 kWh/mz2 TELEPHONE: (602) 626-0184

single detached
wood frame
slab on grade

1
electric
baseboard heaters

93 m?
0.12

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): -evaporative; vent11at1on

Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

concrete slab
none

B

6/82 to late 1983

9-track magnetic tape may be available

data not available in SERI Class B Data Base;
duration and gquality not determined

Monitoring of Arizona Solar Design Homes - Final Phase.
From: Solar Energy Research Facility, University of Arizona, Tucson, AZ 85721.

NOTES
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SITE CODE:

SITE NAME: SMUD MB Residence

LOCATION: ETk Grove, California
CLIMATE

Heating Degree Days: 1579
Cooling Degree Days: 644
Global Solar Radiation: 1830

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System{s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Giobal Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

US/CA-04

CONTACT:
ADDRESS:

kiWh/m2 TELEPHONE:

single detached
wood frame
slab on grade
1
etectric; wood
heat pump; wood stove
4

167 m2
0.19

385 W/degree K

direct gain; mass wall
ventilation

concrete slab

movable insulation

B+
3/82 to 3/83
hard copy

Martha McCarthy

Statewide Energy Consortium
Bldg. T-14 :
California State University
Fullerton, CA

(714) 773-2884

Report will be available after September 1983 from the Department of Energy.

NOTES

Monitoring similar to standard SERI Class B procedures.
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SITE CODE:

US/CA-09

SITE NAME: Colton Conservation (Site WSE) CONTACT:  Solar Group

LOCATION: Colton, California

CLIMATE

Heating Degree Days: 1066
Cocling Degree Days: 736
Global Solar Radiation: 1862

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

ADDRESS:  Physics Department
California State University
6000 J Street
Sacramento, CA 95819

kWh/m2 TELEPHONE: (916} 454-6518

single detached
masonry
slab on grade
1
propane
forced air
2
154 m2
0.03
307 W/degree K

direct gain

ventilation

Tightweight building materials
none

B+

7/81 to 9/82

9-track magnetic tape, 1600 or 6250 BPI
good continuous year of data

Heating Season Energy Balance - Passive Solar: 35%; Internal Gains: 46%;
Auxiliary: 18%. Despite the much smaller aperture and thermal mass of this house,
it achieved energy savings almost equal to site US/CA-08.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

Performance of Passive Solar and

Energy Conserving Houses in California,

Mahajan, S., C. Newcomb, M. Shea, and D. Mort, Nov. 1983, SERI1/STR-254-2017,
Golden, CO: Solar Energy Research Institute.

NOTES
This is a reference conservation

design similar to site US/CA-08.
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SITE CODE: US/CA-15

SITE NAME: Sacramento Solar Condo (Site WSK) CONTACT: Solar Group

LOCATION: Sacramento, California ADDRESS:  Physics Department
California State University

CLIMATE 6000 J Street

Heating Degree Days: 1601 Sacramento, CA 95819

Cooling Degree Days: 483

Global Solar Radiation: 1832 kWh/mz TELEPHONE: (916) 454-6518

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

central unit of 6 unit building
wood frame
slab on grade
2
electric
heat pump (forced air)
1

132 m2
0.15
179 W/degree K

direct gain
ventilation; shading
concrete slab

none

B+

12/81 to 3/83

9-track magnetic tape, 1600 or 6250 BPI
ten months of almost continuous data

Heating Season Energy Balance ~ Passive Solar: 25%; Internal Gains: 36%;

Auxiliary: 39%.

low despite the low solar contribution.

REPORTS

The relatively low heat loss coefficient kept the purchased energy

Interior temperatures were very stabie.

Passive Solar Performance: Summary of 1981-82 Class B Resuits, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

Performance of Passive Solar and Energy Conserving Houses in California,

Mahajan, S., C. Newcomb, M. Shea, and D. Mort, Nov. 1983,

SERI/STR-254-2017,

Golden, CO: Solar Energy Research Institute

NOTES

88




SITE CODE: US/CA-16

SITE NAME: Rio Linda Conservation (Site WSL) CONTACT: Solar Group

LOCATION: Rio Linda, California ADDRESS:  Physics Department -
California State University

CLIMATE 6000 J Street

Heating Degree Days: 1601 Sacramento, CA 95819

Cooling Degree Days: 483

Global Solar Radiation: 1832 kiWh/m2 TELEPHONE: (916) 454-6518

BUILDING DESCRIPTION

Building Type: Single dwelling

Construction Type: wood frame

Ground Coupling: slab on grade

Number of Stories: ' 1

Auxiliary Fuel(s): natural gas

Auxiliary System(s): forced air

Number of Occupants: 3

Conditioned Floor Area: ‘ 111 m2

Aperture/Floor Area Ratio: 0.03

Global Heat Loss Coefficient: , 176 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): shading

Thermal Storage Material: concrete slab

Other Passive Component(s): none

MONITORING

Level of Monitoring: B+

Monitoring Period: 2/82 to 9/82

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: nine months of almost continuous data
PERFORMANCE

Heating Season Energy Balance - Passive Solar: 6%; Internal Gains: 50%;
Auxiliary: 44%. Largely due to a smaller heat loss rate, this house used less
auxiliary heat than the otherwise similar solar design, site US/CA-14.

REPORTS ‘
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1983

NOTES
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SITE CODE: US/C0-02

CONTACT:
ADDRESS:

SITE NAME: Boulder House (Site DMA)
LOCATION: Boulder, Colorado

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden, CO 80401
Heating Degree Days: 3342
Cooling Degree Days: 347

Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

1805 kWh/m2

TELEPHONE: (303)231-7186

single detached
wood frame
slab on grade
2
electric
baseboard
4
170 m2
0.15
309 W/degree K

sunspace; vertical wall collector
ventilation; earth contact

concrete walls & slab; rock bed; water tubes
vertical wall collector

B+

6/81 to 10/82

9-track magnetic tape, 1600 or 6250 BPI

3 months of data missing over 16 month period

Heating Season Energy Balance - Passive Solar: 58%; Internal Gains: 30%;
Auxiliary: 12%. Indoor temperatures are low, averaging 18 degrees C.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SER]I/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

Individually controlled electric room heaters.
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SITE CODE: US/C0-03

SITE NAME: Lafayette House (Site DMC) CONTACT:  Building Systems Branch
LOCATION: Lafayette, Colorado ADDRESS:  Solar Energy Research Inst.
' 1617 Cole Blvd.

CLIMATE Golden, CO 80401
Heating Degree Days: 3342

Cooling Degree Days: 347

Global Solar Radiation: 1805 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: wood frame

Ground Coupling: bermed slab

Number of Stories: 2

Auxiliary Fuel(s): natural gas

Auxiliary System(s): forced air

Number of Occupants: 2

Conditioned Floor Area: 126 m2

Aperture/Floor Area Ratio: 0.12

Global Heat Loss Coefficient: 265 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): ventilation

Thermal Storage Material: brick wall; tiled concrete slab

(ther Passive Component(s): insulating shades on south

MONITORING

Level of Monitoring: B+

Monitoring Period: 4/81 to 9/82

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: 2 months of data missing over 12 month period
PERFORMANCE

The solar component provided 56% of the heating load from December through February.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254~2248, Solar Energy Research Institute, 1984

NOTES

The building was unoccupied during the heating season, thus some rooms were not fully
heated. The average temperature in January on the main floor was 15 degrees C.
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SITE CODE:

SITE NAME: Golden House (Site DMD)

LOCATION: Golden, Colorado
CLIMATE
Heating Degree Days:

Global Solar Radiation:

BUILDING DESCRIPTICON
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

3342
Cooling Degree Days: 347
1805 kWh/m2

Us/Co-04

CONTACT:
ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CD 80401

TELEPHONE: (303)231-7186

single detached
wood frame
slab on grade
2
natural gas; wood
forced air
3
306 m2
0.11
369 W/degree K

direct gain; sunspace

ventilation; earth contact

brick & concrete wall; tile & concrete floor
insulating shutters on south

B+

4/81 to 6/83

9-track magnetic tape, 1600 or 6250 BPI
2 years continuous data available

Heating Season Energy Balance - Passive Solar: 61%; Internal Gains: 13%;
Auxiliary: 26%. Ceiling fans in solarium appear to distribute heat evenly and

eliminate overheating.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

The above energy balance was before building was occupied.

After occupancy the

solar component dropped to 50% because the indoor temperature was maintained

2 degrees higher.

92



SITE CODE:

SITE NAME: Arvada House (Site DME)

LOCATION: Arvada, Colorado
CLIMATE
Heating Degree Days:

Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

3342
Cooling Degree Days: 347
1805 kWh/m2

US/Co-05

CONTACT: Building Systems Branch
ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401
TELEPHONE: (303)231-7186

single detached
wood frame
basement
2
natural gas
forced air
2
301 me2
0.14
423 W/degree K

direct gain; sunspace

ventilation; shading

concrete basement; brick floor & walls
none

B+

4/81 to 9/82

9-track magnetic tape, 1600 or 6250 BPI
January and June data missing from 14 months
of data collection

Heating Season Energy Balance - Passive Solar: 50%; Internal Gains: 15%;
Auxiliary: 35%. The building has a high heat loss coefficient due to high infiltration.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Qffice, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

Most of main floor is a large room receiving gain through the sunspace, from sky-

lights and other south windows.

House mainly occupied on weekends. Sunspace doors

to house interior only opened on sunny days during weekends, thus warming interior.
Closed sunspace overheated on sunny weekdays, often exceeding 32 degrees C.
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SITE CODE: US/C0-06
SITE NAME: Westminster House (Site DMF) CONTACT: Building Systems Branch
LOCATION: Westminster, Colorado ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.
CLIMATE Golden, CO 80401
Heating Degree Days: 3342
Cooling Degree Days: 347

Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

1805 kWh/m2

TELEPHONE: (303)231-7186

single detached
wood frame
basement
2
natural gas
forced air
2
174 m2
0.15
284 W/degree K

direct gain

ventilation; shading

brick veneer walls; rock bin
insulated shades on south

B+

4/81 to 6/83

9-track magnetic tape, 1600 or 6250 BPI
1 month of data missing from 23 months
of continuous monitoring

Despite a solar aperture of 15% of floor area, the solar performance was disap-

pointing with less than 40% of mid-winter heating load met by the passive system.

bin storage system did not function adequately, causing heavily glazed Tiving room to

overheat often above 29 degrees C.

REPORTS

The house experienced large temperature swings.

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE: US/C0-07

SITE NAME: Northglenn House (Site DMG) CONTACT: Building Systems Branch

LOCATION: Northglenn, Colorado ADDRESS: Solar Energy Research Inst.
1617 Cole Bivd. -

CLIMATE Golden, CO 80401

Heating Degree Days: 3342

Cooling Degree Days: 347

Global Solar Radiation: 1805 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: ‘ basement
Number of Stories: 2
Auxiliary Fuel(s): natural gas
Auxiliary System(s): forced air
Number of Occupants: 3
Conditioned Floor Area: 265 m?
Aperture/Floor Area Ratio: 0.11
Giobal Heat Loss Coefficient: 290 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain; sunspace; mass wall
Passive Cooling System Type(s): ventilation

Thermal Storage Material: brick veneer & concrete wall; tiled concrete floor
Other Passive Component(s): insulating/reflective (exterior) panels
MONITORING

Level of Monitoring: B+

Monitoring Period: 4/81 to 9/82

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI

Quality of Data: 13 months of continuous data available

PERFORMANCE

Heating Season Energy Balance - Passive Solar: 49%; Internal Gains: 19%; ‘Auxiliary: 32%.
The performance might have been better if the insulating panels had been used

regularly. The interior temperature was kept high, averaging 22 degrees C during the
heating season,

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES :
The solarium is 2 stories high. Destratification ductwork is tied to the return-air
plenum for the furnace.




SITE CODE: US/CD-08

SITE NAME: Denver House #1 (Site DMH) CONTACT:  Building Systems Branch

LOCATION: Denver, Colorado ADDRESS:  Solar Energy Research Inst.
‘ 1617 Cole Blvd.

CLIMATE - Golden, CO 80401

Heating Degree Days: 3342

Cooling Degree Days: 347

Global Solar Radiation: 1805 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: multi-unit (central)

Construction Type: wood frame

Ground Coupling: slab on grade

Number of Stories: 2

Auxiliary Fuel(s): natural gas

Auxiliary System(s): forced air

Number of Occupants: 1

Conditioned Floor Area: 101 m2

Aperture/Floor Area Ratio: 0.18

Global Heat Loss Coefficient: 137 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): sunspace
Passive Cooling System Type(s): ventilation; shading

Thermal Storage Material: rock bed

Other Passive Component(s): none

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/81 to 6/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: 2 months of data missing in 20 months

of continuous monitoring

PERFORMANCE

The sunspace temperature is allowed to float. However, 1iving zone temperatures
did not exceed 24 degrees C. Heating Season Energy Balance - Passive Solar: 56%;
Internal Gains: 23%; Auxiliary: 20%.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing 0ffice, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NGTES ‘ _
This is a townhouse with common east and west walls. The attached sunspace is two
stories high, separated from main house by a brick wall.
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SITE CODE: US/C0-09

SITE NAME: Denver House #2 (Site DMI) CONTACT:
LOCATION: Denver, Colorado ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Bivd,

CLIMATE Golden, CO 80401
Heating Degree Days: 3342
Cooling Degree Days: 347

Global Solar Radiation: 1805 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Storijes:
Auxiliary Fuel{s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

single detached
wood frame
basement
1
natural gas
forced air
2
257 m2
0.10
253 W/degree K

direct gain; sunspace
ventilation; shading

brick wall; tiled concrete slab
none

B+

4/81 to 10/82 ,

9-track magnetic tape, 1600 or 6250 BPI
15 months of continuous data available

Heating Season Energy Balance - Passive Solar: 29%; Internal Gains: 38%;
Auxiliary: 37%. The passive contribution was only 15% in December. The 1iving room
temperature occasionally exceeded 27 degrees C due to solar gains.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
Solar aperture is 9% of the floor area.
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SITE CODE: US/CO-10
SITE NAME: Aurora House #1 (Site DMJ) CONTACT:  Building Systems Branch
LOCATION: Aurora, Colorado ADDRESS:  Solar Energy Research Inst,
‘ 1617 Cole Blvd,
CLIMATE Golden, CO 80401
Heating Degree Days: 3342
Cooling Degree Days: 347
Giobal Sotar Radiation: 1805 kiWh/m?2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

single detached
wood frame
slab on grade
2
gas; wood
forced air; radiant stove
2
121 m2
0.11
187 W/degree K

direct gain; mass wall

ventilation; earth contact; shading
brick on wall & floor; concrete wall
none

B+

6/81 to 9/82

G-track magnetic tape, 1600 or 6250 BPI
15 months of continuous data available

The Heating Season Energy Balance is uncertain because a woodstove was used during

the whole winter period.

Estimates of wood heat in the auxiliary give the following

Heating Season Energy Balance - Passive Solar 50%; Internal Gains: 21%;
Auxiliary: 29%. 'Interior temperatures were kept relatively cool, averaging

17.8 degrees C.
REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et ail.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984.

NOTES

The house has a garage along the west wall and a north side air-lock entry way.
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SITE CODE: US/CO-11

SITE NAME: Aurora House #2 (Site DMK) CONTACT: Building Systems Branch

LOCATION: Aurora, Colorado ADDRESS:  Solar Energy Research Inst,

1617 Cole Blvd.
CLIMATE - Golden, CO 80401
Heating Degree Days: 3342

‘Cooling Degree Days: 347

Global Solar Radiation: 1805 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type: single detached
Construction Type: wood frame

" Ground Coupling: basement

Number of Stories:. 2

Auxiliary Fuel{s): natural gas

Auxiliary System(s): forced air

Number of Occupants: 3
Conditioned Floor Area: 189 m2
Aperture/Floor Area Ratio: 0.17

Global Heat Loss Coefficient: 197 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain; mass wall
Passive Cooling System Type(s): ventilation

Thermal Storage Material: concrete wall with selective surface

Other Passive Component(s): reflective interior curtains; insulating drapes
MONITORING

Level of Monitoring: B+

Monitoring Period: 4/81 to 9/82

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: 2 months of missing data in 16 months

of monitoring

PERFORMANCE
Solar provided about 50% of the January-February heating load. Due to improper
operation of the reflective curtains and a leaky mass wall ventilator.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Resuits, Swisher et al.,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Ko]dr,
SERI/SP~254-2248, Solar Energy Research Institute, 1984

NOTES

The mass wall is two and a half stories high. Aperture-area is 17% of the floor
area. The reflective curtains were not always correctly operated during winter,
resulting in decreased solar performance and large temperature swings.
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SITE CObE: US/CO-12

SITE NAME: Aurora House #3 {Site DML) CONTACT: Building Systems Branch

LOCATION: - Aurora, Colorado ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden, CO 80401

Heating Degree Days: 3342

Cooling Degree Days: 347

Global Solar Radiation: 1805 kWh/m? TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: . basement

Number of Stories: 2
Auxiliary Fuel(s): natural gas
Auxiliary System(s): forced air
Number of Occupants: 2
Conditioned Floor Area: 162 m2
Aperture/Floor Area Ratio: 0.09
Global Heat Loss Coefficient: 232 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): wventilation

Thermal Storage Material: brick veneer wall; concrete wall & slab in basement
Other Passive Component(s): none

MONITORING

Level of Monitoring: B+

Monitoring Period: 6/81 to 9/82

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI

Quality of Data: 2 months of missing data in 14 months

of monitoring

PERFORMANCE ‘ :

Heating Season Energy Balance - Passive Solar: 51%; Internal Gains: 18%;

Auxiliary: 31%. North bedrooms remained typically 11 degrees C cooler than the family
room on sunny winter days.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent. of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A, Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
The solar aperture is 9% of the floor area.
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SITE CODE: US/C0-13

SITE NAME: Tillotson House (Site DMM) CONTACT: Building Systems Branch

LOCATION: Nederland, Colorado ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden, CO 80401

Heating Degree Days: 5262

Cooling Degree Days:

Global Solar Radiation: TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: sTab on grade with north berm
Number of Stories: 2
Auxiliary Fuel(s): electric
Auxiliary System(s): baseboards
Number of Occupants: 3
Conditioned Floor Area: 218 m2
Aperture/Floor Area Ratio: 0.23
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain; sunspace; mass wall
Passive Cooling System Type(s): nane

Thermal Storage Material: concrete wall

Other Passive Component(s): insulating shades & shutters

MONITORING

Level of Monitoring: B+

Monitoring Period: since 1/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI

Quality of Data: 1 month of data missing in 10 months monitoring,

monitoring is continuing

PERFORMANCE
Heating Season Energy Balance - Passive Solar: 53%; Internal Gains: 34%;
Auxitiary: 13%. Indoor temperatures stay very comfortable.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
The building has a partial north berm.
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SITE CODE: WUS/CO-15
SITE NAME: Acorn House (Site MBA) CONTACT: Building Systems Branch
LOCATION: Boulder, Colorado ADDRESS: Solar Energy Research Inst.
1617 Cole Blvd.
CLIMATE Golden, CO 80401
Heating Degree Days: 3342
Cooling Degree Days: 347 :
Global Solar Radiation: 1805 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quatity of Data:

PERFORMANCE

single detached
wood frame
slab on grade
2
electric
forced air (switched to
varies

natural gas)

200 m2
0.14
327 W/degree K

direct gain; sunspace

ventilation; shading

tile floor in solarium

insulating night curtain on solarium glazing

B+

11/81 to 6/83

9-track magnetic tape, 1600 or 6250 BPI
monitoring period: 11/81 to 6/83; information
completeness of data is not available

Heating Season Energy Balance - Passive Solar: 65%; Internal Gains: 9%;

Auxiliary: 26%.
REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

This is a manufactured panelized house with a 2 story solarium.
open to the Tiving area and can be vented to the attic.
is a sales model, thus unoccupied during the night.

about 13 degrees C.
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SITE CODE:

SITE NAME: Tolland House (Site NEC)
Tolland, Connecticut

LOCATION:

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type{s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

3528
1219 kWh/m2

Us/CT-01

CONTACT: Building Systems Branch
ADDRESS: Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401
TELEPHONE: (303)231-7186

single detached
wood frame
slab on grade
1
electric
baseboard
4
162 m2
0.13
251 W/degree K

direct gain; sunspace

shading

brick faced concrete wall; concrete slab floor
insulating drapes & sliding panels for windows

B+

9/81 to 4/83

9-track magnetic tapes; hard copy

1 month missing data (available soon)
in 21 continuous months of monitoring

Heating Season Energy Balance - Passive Solar: 29%; Internal Gains: 24%; Auxiliary: 46%.
Occupants kept north bedroom doors closed, thus solar gain had little effect on these
rooms where the day time temperature would drop below 15 degrees C even on sunny days.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

Two sets of sliding glass doors provide some control over heat flows between the

sunspace and other zones.
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SITE CODE: US/FL-01

SITE NAME: FSEC Passive Cooling Laboratory CONTACT: Florida Solar Energy Center
LOCATION: Cape Canaveral, Florida ADDRESS: 300 State Road 401

Cape Canaveral, FL 32920
CLIMATE ‘
Heating Degree Days: 407
Cooling Degree Days:
Global Solar Radiation: 1711 kWh/m?2 TELEPHONE: (305)783-0300

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel{s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

Wing Walls to Improve Natural Ventilation;

reconfigurable test building
post & beam
slab on grade

2

120 m2

variable

none

ventilation

none

wing walls for natural ventilation

A-
since 1982

9-track magnetic tape

high quality detailed data collection
for intermittent short periods

Full Scale Results and Other Reports.

From: Florida Solar Energy Center, 300 State Road 401, Cape Canaveral, FL 32920

NOTES

Performance testing is ongoing.

104

The facility is unoccupied.



SITE CODE:

SITE NAME: Suwanne House (Site SSF)

LOCATION: Suwanee, Georgia
CLIMATE

Heating Degree Days:
Cooling Degree Days:

Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

1645
1548 kWh/m2

US/GA-03

CONTACT:
ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

TELEPHONE: (303)231-7186

single detached
wood frame
unheated basement
2
electric; propane
furnace; resistance heater
2 \
204 m2
0.07
530 W/degree K

direct gain

ventilation

brick over concrete floor slab
night insulation

B+

12/82 to 9/83

9-track magnetic tape, 1600 or 6250 BPI
5 months continuous data available
beginning in January, 1983

Heating Season Energy Balance - Passive Solar: 24%; Internal Gains: 21%;

Auxiliary: 55%.
REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A, Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

SITE NAME: Atlanta House (Site SSG)

LOCATION: Atlanta, Georgia
CLIMATE

Heating Degree Days:
Cooling Degree Days:

Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

1645
1548 kWh/m2

US/GA-04

CONTACT:
ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

TELEPHONE: (303)231-7186

single detached
wood frame (brick veneer)
unheated basement; crawl space

1
gas
forced air central furnace
3
368 m?
0.04

443 W/degree K

direct gain; sunspace
ventilation

tiled concrete fioor
night insulation

B+

3/82 to 9/83

9-track magnetic tape, 1600 or 6250 BPI
6 months continuous data available for
the 1982-83 heating season

Heating Season Energy Balance - Passive Solar: 23%; Internal Gains: 26%;

Auxiliary: 50%.
REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

The sunspace is incorporated into the living zone, but can be separated by glass

doors.
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SITE CODE:

SITE NAME: Peosta House (Site MAA)

LOCATION: Peosta, Iowa
CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

3728
1511 kWh/m?2

US/IA-01

"CONTACT:  Building Systems Branch
ADDRESS:  Solar Energy Research Inst,
1617 Cole Blvd.

Golden, CO 80401
TELEPHONE: (303)231-7186

single detached
wood frame

electric
forced air
4
171 m2
0.22
244 W/degree K

direct gain; mass wall
ventilation

concrete slab

none

B

5/81 to ?

9-track magnetic tape, 1600 or 6250 BPI
Extent of usable data unknown

A Guide to Using the Class B Passive Solar Performance Data, William A, Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE: US/MA-01
SITE NAME: Braintree Building (Site NEP) CONTACT:  Marlene Hoey
LOCATION: Braintree, Massachusetts ADDRESS:  Braintree Housing Auth.
25 Russell Street
CLIMATE : Braintree, MA 02184
Heating Degree Days 3122
Cooling Degree Days: 367

Global Solar Radiation: 1272

BUILDING DESCRIPTION
Buiiding Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System{s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Giobal Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS -
Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

kWh/m2 TELEPHONE: (617) 848-1484

multifamily (8 units)
wood frame

2
electric
radiant ceiling
1
48 m2
0.24
59 W/degree K

direct gain; mass wall
ventilation

concrete slab; concrete wall
none

B+
12/82 to 2/84

9-track magnetic tape, 1600 or 6250 BPI
majority of data available for at least
5 months (1982-83 heating season)

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt, Printing Office, Washington, DC 20402

NOTES
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SITE CODE:

SITE NAME: Mattapoisett Building (Site NES)
LOCATION: Mattapoisett, Massachusetts

CLIMATE _
Heating Degree Days: 3122
Cooling Degree Days: 367

Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s}:
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

1272 kWh/mz2

US/MA-02

CONTACT: June Mendell
ADDRESS:
Town Hall

P.0. Box 358

Mattapoisett Housing Auth,

Mattapoisett, MA 02739

TELEPHONE: (617) 727-5448

multifamily
wood frame
slab on grade
2
electric
radiant ceiling panels

47 m2
0.22
41 W/degree K

direct gain; sunspace; vertical rockbed
none

concrete slab; rock storage wall

none

B+
1/83 to ?/84
9-track magnetic tape, 1600 or 6250 BPI

Report available from MA Executive‘office of Energy Resources, 100 Cambridge St.,

Room 1500, Boston, MA 02202.
NOTES
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SITE CODE:

SITE NAME: Cummington Building (Site NEU)
LOCATION: Cummington, Massachusetts

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

Report available from MA Executive Office of Energy Resources, 100 Cambridge St.,

Room 1500, Boston, MA (02202.
NOTES
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3366
1219 kWh/m2

US/MA-03

CONTACT: Thomas Nagle

ADDRESS:  Hampshire County Regional
Housing Authority
99 Main Street
Northampton, MA 01060

TELEPHONE: (413) 527-9357

multifamily (4 units)
wood frame
slab on grade
2
propane
pulse-fired boiler

59 m2
0.13
55 W/degree K

direct gain; sunspace; mass wall
ventilation
concrete slab; concrete wall

B+
4/83 to ?7/84
9-track magnetic tape, 1600 or 6250 BPI



SITE CODE: US/MA-04

SITE NAME: Hamilton House (Site NEA) CONTACT: Building Systems Branch

LOCATION: Hamilton, Massachusetts ADDRESS:  Solar Energy Research Inst,
: 1617 Cole Blvd.

CLIMATE ‘ Golden, CO 80401

Heating Degree Days: 3123

Cooling Degree Days:

Global Solar Radiation: 1272 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: single detached

Construction Type: masonry

Ground Coupling: slab on grade; earth sheltered

Number of Stories: 2

Auxiliary Fuel(s): electric

Auxiliary System(s): heat pump

Number of Occupants:

Conditioned Floor Area: 195 m2

Aperture/Floor Area Ratio: 0.19

Global Heat Loss Coefficient: 263 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): earth contact; shading

Thermal Storage Material: concrete block; concrete slab

Other Passive Component(s): movable insulation

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/81 to 5/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: majority of data available, 4 months of

81-82 & 5 months of 82-83 heating seasons

PERFORMANCE

Heating Season Energy Balance - Passive Solar: 26%; Internal Gains: 18%;
Auxiliary: 56%. The house has a relatively low infiltration rate, due to the exten-
sive use of earth berming. However, heat loss coefficient is relatively high because
of the large glazing area. The solar contribution was 34% of the heating load in
January but decreased in spring, probably because of large overhang above the major
direct gain component. The building's ability to retain solar heat was disappoint-
ing, as the auxiliary heaters activated soon after sundown on sunny winter days.

This should improve with the use of night insulation.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE: US/MA-05

SITE NAME: Orange House (Site NEB) CONTACT: Building Systems Branch

LOCATION: Orange, Massachusetts ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden, CO 80401

Heating Degree Days: 3528

Cooling Degree Days:

Global Solar Radiation: 1219 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: basement

Number of Stories: 2
Auxiliary Fuel(s): electric
Auxiliary System(s): baseboard
Number of QOccupants: 3
Conditioned Floor Area: 125 m2
Aperture/Floor Area Ratio: 0.15
Global Heat Loss Coefficient: 125 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): sunspace
Passive Cooling System Type(s): wventilation

Thermal Storage Material: concrete wall; concrete siab

Other Passive Component(s): movable insulation

MONITORING

Level of Monitoring: B+

Monitoring Period: 9/81 to 8/82

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: majority of data for 12 consecutive

months, except for Oct. and Dec.

PERFORMANCE

Heating Season Energy Balance - Passive Solar: 47%; Internal Gains: 17%;

Auxiliary: 36%. The average interior temperature of this house was maintained at
21 degrees C over the heating season. The 1iving zone temperature was quite stable
despite large sunspace temperature swings.

REPORTS
Passive Solar Performance: Summary of 1981-82 Ciass B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

Internal gains were quite low due to the location of some major appliances in the
basement,
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SITE CODE: US/MA-06
SITE NAME: Lexington House (Site NEJ) CONTACT:  Building Systems Branch
LOCATION: Lexington, Massachusetts ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.
CLIMATE Golden, CO 80401

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel{s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

3123
1272 kWh/m?

TELEPHONE: {303)231-7186

single detached
wood frame
unheated basement

2
natural gas
baseboard (hydronic)

205 m2
0.13

direct gain; sunspace
shading

brick chimney; concrete slab
none

B+

2/82 to 5/83

9-track magnetic tape, 1600 or 6250 BPI
building monitored for 15 months,

but only 9 are presently in data archive

Heating Season Energy Balance - Passive Solar: 16%; Internal Gains: 42%;

Auxiliary: 43%.
REPORTS

House was heated for less than $200 in 1982-83.

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE: US/MA-07
SITE NAME: Carlisle House (Site NPV) CONTACT: MA Institute of Technology
LOCATION: Carlisle, Massachusetts ADDRESS: Lincoln Laboratory
‘ : Lexington, MA 02173
CLIMATE
Heating Degree Days: 3123
Cooling Degree Days:
Global Solar Radiation: 1272 kWh/m2 TELEPHONE: (617)862-5500

BUILDING BESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

single detached
wood frame
basement

electric
heat pump

273 m2
0.12
331 W/degree K

direct gain

ventilation

brick chimney; concrete slab; tile
none

B

4/81 to ?

9-track magnetic tape; 1600 BPI; EBCDIC
high-quality data at 6 minute intervals for
over one year with very few data gaps

Class B Passive Solar Monitoring of the PV House in Carlisle, MA, Duffy, J.,
From: Solar Energy Research Institute, 1617 Cole Blvd., Golden, CO 80401

NOTES

Some wood was burned for auxiliary heating. Monitoring of this house concentrated
on a 93 m2 photovoltaic array, but also includes 22 variables regarding heating/

cooling performance.
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SITE CODE: US/ME-01

SITE NAME: Topsham House (Site NEH) CONTACT: Building Systems Branch

LOCATION: Topsham, Maine ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden, CO 80401

Heating Degree Days: 4166

Cooling Degree Days:

Global Solar Radiation: 1210 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION

Building Type: singie detached
Construction Type: wood frame
Ground Coupling: basement

Number of Stories: 2
Auxiliary Fuel(s): electric
Auxiliary System(s): basement

Number of Occupants: 2
Conditioned Floor Area: 143 m2
Aperture/Floor Area Ratio: 0,13
Global Heat Loss Coefficient: 147 W/degree K

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s): ventilation

Thermal Storage Material: lightweight building materials

Other Passive Component(s): movable insulation

MONITORING

Level of Monitoring: B+

Monitoring Period: 12/81 to 5/83 :

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: majority of 4 months data from 1981-82 &

8 months data from 82-83 heating seasons

PERFORMANCE

Heating Season Energy Balance - Passive Solar: 43%; Internal Gains: 15%;

Auxiliary 42%. The greenhouse provided significant heat to the house on sunny days,
but the lack of thermal storage caused rapid cooling of both the house and
greenhouse at night.

REPORTS
Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

SITE NAME: Northwood House (Site NEM)
LOCATION: Northwood, New Hampshire

CLIMATE

Heating Degree Days: 4089

Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

1213 kWh/m2

US/NH-01

CONTACT:
ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

TELEPHONE: (303)231-7186

single detached
post and beam; masonry
basement
2
electric
baseboard
3
179 m2
0.16
140 W/degree K

direct gain; sunspace

ventilation; earth contact

brick floor; concrete block walis; water tubes
none

B+

12/81 to 2/83

9-track magnetic tape, 1600 or 6250 BPI
data collected for 15 months, but
summer data may not be available

Heating Season Energy Balance - Passive Solar: 43%; Internal Gains: 17%;

Auxiliary: 40%.
REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

NOTES

The sunspace was kept relatively warm so plants could be grown, reducing the poten-
tial heat delivered to the living space. The house is heavily earth-bermed.
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SITE CODE:

US/NC-02

SITE NAME: Carrboro House {Site SSM) CONTACT:  Building Systems Branch

LOCATION: Carrboro, North Carolina ADDRESS: Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden,CO 80401

Heating Degree Days: 1952

Cooling Degree Days:

Global Solar Radiation: 1491 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel{s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

single detached
wood frame
slab on grade

2
electric
forced air

152 m2
343 W/degree K

direct gain
ventilation
concrete slab
none

B+

10/81 to 12/82

9-track magnetic tape, 1600 or 6250 BPI
7 months of reasonably complete data
(one full heating season)

Heating Season Energy Balance - Passive Solar: 29%; Internal Gains: 43%;

Auxiltiary: 28%. Daily temperature swings were large.
In January, for instance, temperatures frequently fell below 15 degrees and

even,
over 27 degrees C.

REPORTS

Interior temperature was very

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data,'w111iam A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE: US/NC-03

SITE NAME: Black Mountain House (Site SSK)
LOCATION: Black Mountain, South Carolina

CLIMATE

Heating Degree Days: 2246

Cooling Degree Days:

Global Solar Radiation: 1510 kWh/m2

BUILDING DESCRIPTICON

Building Type: single detached
Construction Type: wood frame

Ground Coupling: slab on grade
Number of Stories:

Auxiliary Fuel(s): electric resistance
Auxiliary System(s): baseboards

Number of Occupants:

Conditioned Floor Area: 83 m2
Aperture/Floor Area Ratio: 0.13

Global Heat Loss Coefficient: 168 W/degree K

PASSIVE SOLAR SYSTEMS

TELEPHONE:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

(303)231-7186

Passive Heating System Type(s): direct gain; half mass wall

Passive Cooling System Type(s): ventilation

Thermal Storage Material: concrete block walls; concrete slab
Other Passive Component(s): movable insulation

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/81 to 9/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: although spread over 2 years, data

available for every month of year

PERFORMANCE

Heating Season Energy Balance - Passive Solar - 36%; Internal Gains: 31%;
Auxiliary: 33%. Relatively stable interior temperatures maintained.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,

SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

SITE NAME: Fargo House (Site MBD)

LOCATION: Fargo, North Dakota

CLIMATE

Heating Degree Days: 5150
Cooling Degree Days: 262
Global Solar Radiation: 1384

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

US/ND-01

CONTACT: Building Systems Branch

ADDRESS:  Solar Energy Research Inst.

1617 Cole Blvd,
Golden, CO 80401

kih/m2 TELEPHONE: (303)231-7062

single detached
wood frame

2
electricy wood
baseboard; wood stove
2
167 m2
0.07
153 W/degree K

direct gain

ventilation

phase change container wall
movable insulation

B+

2/82 to 6/83

8-track magnetic tape, 1600 or 6250 BPI
majority of data for 5 month period

Heating Season Energy Balance - Passive Solar: 53%; Internal Gains: 21%;

Auxiliary 25%.
REPORTS

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

NOTES
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SITE CODE: US/0K-01

SITE NAME: Edmond House (Site SSA)
LOCATION: Edmond, Oklahoma

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

2069
1682 kWh/m2

BUILDING DESCRIPTION
Building Type:
Construction Type: post & beam
Ground Coupling: slab on grade
Number of Stories: 1

single detach

Auxiliary Fuel(s): electric
Auxiliary System(s): forced air
Number of Occupants: 4
Conditioned Floor Area: 232
Aperture/Floor Area Ratio: 0.18
Global Heat Loss Coefficient: 646

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

direct gain
shading
concrete slab

Other Passive Component(s): movable insul
MONITORING
Level of Monitoring: B+

12/81 to 9/83
9-track magne
data recorded

Monitoring Period:
Format of Data:
Quality of Data:

CONTACT:
ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

TELEPHONE: (303)231-7186

ed

me

W/degree K

; tile; stone chimney
ation

tic tape, 1600 or 6250 BPI
for 13 months;

quality questionable

PERFORMANCE

REPORTS

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

SITE NAME: Adair House
LOCATION: Hillsboro, Oregon

CLIMATE

Heating Degree Days: 2662
Cooling Degree Days:

Global Solar Radiation: 1213

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s}:
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s}:

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

US/0R-01

CONTACT: Mark McKinstry MS-PEGB
ADDRESS: Bonneville Power Admin.
Box 3621
Portland, OR 97208

kWh/m?2 TELEPHONE: (303) 230-5544

single detached

wood frame

crawlspace; partial floor slab over decking
1

electric
wall heaters
2
118 m2
0.07
138 W/degree K

direct gain
ventilation
concrete slab

R+

10/82 to 9/83

9-track magnetic tape, 1600 or 6250 BPI
majority of data available for one year

Bonneville Power Administration report to be published.

NOTES
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SITE CODE:

SITE NAME: Conifer House
LOCATION: Hillsboro, Oregon

CLIMATE

Heating Degree Days: 2662
Cooling Degree Days:

Global Solar Radiation: 1213

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Storijes:-
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

US/OR-02

CONTACT:  Mark McKinstry MS-PEGB
ADDRESS:  Bonneville Power Admin,
Box 3621
Portland, OR 97208

kWh/m2 TELEPHONE: (303) 230-5544

single detached

gas
forced air

direct gain
ventilation

B+

10/82 to 10/83

9-track magnetic tape, 1600 or 6250 BPI
majority of data available for one year

Bonnevilie Power Administration report to be published.

NOTES
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SITE CODE: US/OR-03

SITE NAME: Edwards House CONTACT:  Mark McKinstry MS-PEGB

LOCATION: Hillsboro, Oregon ADDRESS:  Bonneville Power Admin.
Box 3621

CLIMATE Portland, OR 97208

Heating Degree Days: 2662

Cooling Degree Days:

Global Solar Radiation: 1213 kWh/m2 TELEPHONE: (303) 230-5544

BUILDING DESCRIPTION

Buiiding Type: single detached
Construction Type:

Ground Coupling:

Number of Stories:

Auxiliary Fuel(s): electric
Auxiliary System(s): wall heater
Number of COccupants:

Conditioned Floor Area:

Aperture/Floor Area Ratio:

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): mass wall
Passive Cooling System Type(s): ventilation
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/82 to 10/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: majority of data available for one year
PERFORMANCE

REPORTS

Bonneville Power Administration report to be published.

NOTES
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SITE CODE:

SITE NAME: Shelter House
LOCATION: Hillsboro, Oregon

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel{s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

Bonneville Power Administration report to be published,

NOTES
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2662
1213

US/0R-04

CONTACT:
ADDRESS:

kWh/m2

single detached

electric

floor heaters

direct gain; sunspace
ventilation

B+
10/82 to 8/83

TELEPHONE:

Mark McKinstry MS-PEGB
Bonneville Power Admin.
Box 3621

Portland, OR 97208

(303) 230-5544

9-track magnetic tape, 1600 or 6250 BPI
majority of data available for 10 months



SITE CODE: US/OR-05

SITE NAME: Waibel House CONTACT:  Mark McKinstry MS-PEGB

LOCATION: Hilisboro, Oregon ADDRESS:  Bonneville Power Admin.
Box 3621

CLIMATE Portland, OR 97208

Heating Degree Days: 2662

Cooling Degree Days:

Glcbal Solar Radiation: 1213 kWh/m2 TELEPHONE: (303) 230-5544

BUILDING DESCRIPTION

Building Type: single detached
Construction Type:

Ground Coupling:

Number of Stories:

Auxiliary Fuel(s): glectric
Auxiliary System(s): forced air
Number of Occupants:

Conditioned Floor Area:

Aperture/Floor Area Ratio:

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s): ventilation

Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/82 to 10/83

Format of Data:. g-track magnetic tape, 1600 or 6250 BPI
Quality of Data: majority of data available for one year
PERFORMANCE

REPORTS

Bonneville Power Administration report to be published.

NOTES
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SITE CODE: US/OR-06

SITE NAME: Cameo House CONTACT:  Mark McKinstry MS-PEGB

LOCATION: Hillsboro, Oregon ADDRESS:  Bonneville Power Admin,
- Box 3621

CLIMATE Portland, OR 97208

Heating Degree Days: 2662

Cooling Degree Days:

Global Solar Radiation: 1213 kwWh/m2 TELEPHONE: (303) 230-5544

BUILDING DESCRIPTION

Building Type: single detached
Construction Type:

Ground Coupling:

Number of Stories:

Auxiliary Fuel(s): electric
Auxiliary System(s): forced air
Number of Occupants:

Conditioned Floor Area:

Aperture/Floor Area Ratio:

Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): ventilation
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/82 *o 8/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI
Quality of Data: majority of data available for ten months
PERFORMANCE

REPORTS

Bonneville Power Administration report to be published.

NOTES
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SITE CODE:

SITE NAME: Hawley House

LOCATION: Hillsboro, Oregon
CLIMATE

Heating Degree Days: 2662
Cooling Degree Days:

Global Solar Radiation: 1213

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

US/0R-07
CONTACT:
ADDRESS:

kiWh/m2 TELEPHONE :

single detached
electric

baseboards; wall heater

direct gain; sunspace
ventilation

B+
10/82 to 10/83

Mark McKinstry MS-PEGB
Bonneville Power Admin.
Box 3621

Portland, OR 97208

(303) 230-5544

9-track magnetic tape, 1600 or 6250 BPI
majority of data avaiiable for one year

Bonneville Power Administration report to be published.

NOTES
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SITE CODE: US/OR-08

SITE NAME: Modena Homes CONTACT: National Solar Data Network

LOCATION: Eugene, Oregon ADDRESS:  U.S. Dept. of Energy
Argonne National Lab

CLIMATE ' 9700 South Cass Avenue

Heating Degree Days: 2696 Argonne, IL 60439

Cooling Degree Days: 129

Global Solar Radiation: 1390 kWh/m2 TELEPHONE:

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: slab on grade
Number of Stories: 1
Auxiliary Fuel(s): electric
Auxiliary System(s): furnace

Number of Occupants: 2
Conditioned Floor Area: 139 mz2
Aperture/Floor Area Ratio: 0.14
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): shading

Thermal Storage Material: concrete slab; water drums

Other Passive Component(s): movable insulation

MONITORING

Level of Monitoring: B+

Monitoring Period: 10/80 to 5/81

Format of Data: hard copy or 9-track tape may be available
Quality of Data: majority of data for one full heating season
PERFORMANCE

Heating Season Energy Balance - Passive Solar: 16%; Internal Gains: 39%;
Auxiliary: 41%.

REPORTS -

Comparative Report: Performance of Passive Solar Space Heating Systems,
From: National Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161.

NOTES

The indoor temperature was maintained very high in this house. Movable insulation
Jjammed and was not entirely effective. Significant shading by external
obstructions limited solar input.
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SITE COPE: US/OR-09 °

SITE NAME: ODOE House #1 CONTACT: David Robison
LOCATION: Tumalo, Oregon ADDRESS:  Oregon Dept. of Energy
' Room 102
CLIMATE Labor & Industries Bldg.

Heating Degree Days: 3944 Salem, OR 97310
Cooling Degree Days:

Global Solar Radiation: 1606 kWh/m2 TELEPHONE: (503) 378-4040
BUILDING DESCRIPTION

Building Type: single detached

Construction Type: wood frame

Ground Coupling: concrete block foundation

Number of Stories: 2

Auxiliary Fuel(s): electric

Auxiliary System(s):

Number of Occupants:

Conditioned Floor Area:

Aperture/Floor Area Ratio:

Global Heat Loss Coefficient: 339 W/degree K

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain
Passive Cooling System Type(s): ventilation
Thermal Storage Material: concrete slab
Other Passive Component(s):

MONITORING
Level of Monitoring: B
Monitoring Period: 4/81 to 3/82
Format of Data: hard copy available; magnetic tape or diskette possible
Quality of Data: hourly data for a full year on 7 variables
' adequate for energy balance
PERFORMANCE
REPORTS

Passive Solar Monitoring Project - Final Report, Oregon Dept. of Energy, Room 102,
Labor and Industries Building, Salem, OR 97310.

NOTES
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SITE CODE: US/RI-02
SITE NAME: Jamestown House (Site NEL) CONTACT:  Building Systems Branch
LOCATION: Jamestown, Rhode IsTand ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.
CLIMATE Golden, CO 80401
Heating Degree Days: 3318
Cooling Degree Days:
Global Solar Radiation: 1281 kWh/m? TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

sin§1e detached
wood frame
basement

electric
baseboard
0
110 m2
0.15
176 W/degree K

direct gain; sunspace
ventilation

lightweight building materials
none

B+

11/81 to 1/83

9-track magnetic tape, 1600 or 6250 BPI
good continuous data for last half of 81-82
and 1st half of 1982-83 heating seasons

Heating Season Energy Balance - Passive Solar: 34%; Internal Gains: 4%,

Auxiliary 62%.

House was unoccupied, so internal gains are very low.

Also, the

temperature was allowed to float some months and sometimes went below 10 degrees C.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES

Summer data was collected, but is not presently in archive.
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SITE CODE: US/SC-01

SITE NAME: Manning House (Site SSJ) CONTACT: Building Systems Branch

LOCATION: Manning, South Carolina ADDRESS:  Solar Energy Research Inst.
' 1617 Cole Blvd.

CLIMATE _ Golden, CO 80401

Heating Degree Days: 1380

Cooling Degree Days:

Global Solar Radiation: 1589 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s}:

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

single detached
wood frame
vented crawl space
1
electric
resistance forced air.

28 m?
1.48
70 W/degree K

sunspace; mass wall

ventilation

brick; concrete block; concrete slab
movable insulation

B+

12/81 to 9/83

9-track magnetic tape, 1600 or 6250 BPI
limited months of data in archive

Heating Season Energy Balance - Passive Solar: 38%; Internal Gains: 29%;

Auxiliary: 33%.
REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt, Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

US/TX-01

SITE NAME: Houston House (Site SSB) CONTACT: Building Systems Branch

LOCATION: Houston, Texas
CLIMATE

Heating Degree Days: 776

Cooling Degree Days:

ADDRESS: Solar Energy Research Inst,
1617 Cole Blvd.
Golden, CO 80401

Global Solar Radiation: 1556 kWh/m2 TELEPHONE: (303)231-7186

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

REPORTS

single detached
wood frame (brick veneer)
slab on grade

2
gas
central furnace
2
196 m2
0.09

405 W/degree K

direct gain

ventilation

lightweight building materials
none

B+

1/83 to 5/83

9-track magretic tape, 1600 or 6250 BPI
although monitored for longer, only

4 months of data in data base (2/83-5/83)

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248,‘So1ar Energy Research Institute, 1984

NOTES
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SITE CODE: US/VA-02

SITE NAME: Usry Direct Gain (Site MBG) CONTACT:
LOCATION: Richmond, Virginia ADDRESS:

CLIMATE

Heating Degree Days: 2188

Cooling Degree Days:

Global Solar Radiation: 1435 kWh/m2 TELEPHONE:

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: crawl space
Number of Stories: 1
Auxiliary Fuel(s): electric
Auxiliary System(s): forced air - heat pump
Number of Occupants: 0
Conditioned Floor Area: 110 m2
Aperture/Floor Area Ratio: B 0.16
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s): direct gain; mass wall

Passive Cooling System Type(s):

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

(303)231-7062

Thermal Storage Material: concrete block

Other Passive Component(s}: none

MONITORING

Level of Monitoring: B+

Monitoring Period: 7/82 to 9/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI

Quality of Data:

PERFORMANCE

REPORTS

NOTES
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SITE CODE: US/VA-03

SITE NAME: Usry Solarium (Site MBY) CONTACT: Building Systems Branch

LOCATION: Richmond, Virginia ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.

CLIMATE Golden, CD 80401

Heating Degree Days: 2188

Cooling Degree Days:

Global Solar Radiation: 1435 kWh/m2 TELEPHONE: (303)231-7062

BUILDING DESCRIPTION

Building Type: single detached
Construction Type: wood frame
Ground Coupling: crawl space
Number of Stories: 1
Auxiliary Fuel(s): electric
Auxiliary System(s): forced air - heat pump
Number of Occupants:

Conditioned Floor Area: 143 m?
Aperture/Floor Area Ratio: 0.20
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS
Passive Heating System Type(s): direct gain; sunspace
Passive Cooling System Type(s): regenerative rock bed

Thermal Storage Material: rock bed

Other Passive Component(s): none

MONITORING

Level of Monitoring: B+

Monitoring Period: 4/82 to 9/83

Format of Data: 9-track magnetic tape, 1600 or 6250 BPI

Quality of Data:

PERFORMANCE

REPORTS

NOTES
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SITE CODE:

SITE NAME: Stephens City House {Site SSL)

LOCATION: Stephens City, Virgini
CLIMATE

Heating Degree Days: 2500
Cooling Degree Days:

Global Solar Radiation: 1391

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s}:
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

US/VA-04

CONTACT:  Building Systems Branch
a ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.
Golden, CO 80401
kWh/m2 TELEPHONE: {303)231-7186 |

single detached
wood frame
slab on grade
1
electric
resistance - baseboard heaters
2
112 m2
0.19
160 W/degree K

direct gain; mass wall (water)
ventilation _
concrete slab; water wall
movable insulation

B+

10/81 to 9/83

9-track magnetic tape, 1600 or 6250 BPI
9 months data in archive

Heating Season Energy Balance - Passive Solar: 22%; Internal Gains: 38%;

Auxiliary: 40%.
REPORTS

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402.

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

SITE NAME: Richmond House (Site SSN)

LOCATION: Richmond, Virginia
CLIMATE
Heating Degree Days: 2147

Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s}:
Auxiliary System(s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

1437 kWh/m2

US/VA-05

CONTACT:
ADDRESS:

Building Systems Branch
Solar Energy Research Inst.
1617 Cole Blvd.

Golden, CO 80401

TELEPHONE: (303)231-7186

single detached
wood frame
vented crawl space
2
electric
resistance -~ baseboard heaters
3
115 m2
0.21
233 W/degree K

direct gain; mass wall (water)

water wall
movable insulation

B+

10/81 to 9/83

O-track magnetic tape, 1600 or 6250 BPI

data collected for 18 continuous months but only
12 in data base at present (summer missing)

Heating Season Energy Balance - Passive Solar: 45%; Internal Gains: 24%;

Auxiliary: 30%.
overheating.

The large thermal mass maintained comfortable temperatures without
A nighttime temperature setback allowed temperature in the bedrooms to

drop below 15 degrees C on cloudy winter days.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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P

SITE CODE:

SITE NAME: Newport House (Site NED)

LOCATION: Newport, Vermont
CLIMATE

Heating Degree Days: 4836
Cooling Degree Days:

Global Solar Radiation: 1212

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System{s):
Number of Qccupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):
Thermal Storage Material:

Other Passive Component({s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE
Solar affects were primarily duri

REPORTS

Us/vi-02
CONTACT:  Building Systems Branch
ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.
Golden, CO 80401
kWh/m2 TELEPHONE: (303)231-7186

single detached
wood frame
basement

electric
baseboards
1
134 m2
0.06
117 W/degree K

direct gain

ventilation

lightweight building materials
none

B+

12/81 to 1/83

9-track magnetic tape, 1600 or 6250 BPI
9 months of good data in archive

ng the day with little storage.

Passive Solar Performance: Summary of 1982-83 Class B Results, SERI,
US Superintendent of Documents, Govt, Prjnting (ffice, Washington, DC 20402

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, Willjam A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984,

NOTES
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SITE CODE: US/VT-03
SITE NAME: South Royalton House (Site NEK) CONTACT: Building Systems Branch
LOCATION: South Royalton, Vermont ADDRESS:  Solar Energy Research Inst.
1617 Cole Blvd.
CLIMATE Golden, CO 80401

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System{s):
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

4089
1213 kWh/m2

TELEPHONE: (303)231-7186

single detached
wood frame
insulated slab foundation
2
electric
baseboards
4
136 m2
0.10
145 W/degree K

direct gain

ventilation

Tightweight building materials
none

B+

11/81 to 1/83

9-track magnetic tape, 1600 or 6250 BPI
data collected for 15 months

but 6 intermittent months not in archive

Heating Season Energy Balance - Passive Solar - 19%; Internal Gains: 34%;

Auxiliary: 47%.

The second floor experienced large temperature swings and

significant overheating, which reduced solar performance.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984

NOTES
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SITE CODE:

SITE NAME: Fau Claire House (Site MAC)
Eau Claire, Wisconsin

LOCATION:

CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s}:
Number of Occupants:
Conditioned Floor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component({s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

4660
1304 kWh/m2

US/WI-01

CONTACT:  Building Systems Branch
ADDRESS:  Solar Energy Research Inst.
- 1617 Cole Blvd.
Golden, CO 80401
TELEPHONE: (303)231-7186

single detached
wood frame
basement

propane
forced air
2
168 m2
0.19
163 W/degree K

direct gain; sunspace
ventilation

brick walls; concrete floor
movable insulation

B+

5/81 to 7/82

9-track magnetic tape, 1600 or 6250 BPI
majority of 5 months of continuous

data available

Heating Season Energy Balance - Passive Solar: 26%; Internal Gains: 17%;

Auxiliary: 56%.

heating needs were low for such a cold climate.
Although the solarium temperature fluctuated a great

of the winter heating load.

Due to the efficiency of the building envelope, the auxiliary

The sclar component contributed 26%

deal, the temperature in the rest of the house was more stable and comfortable.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A. Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984 -

NOTES
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SITE CODE:

SITE NAME: Spencer House (Site MBB)

LOCATION: Spencer, Wisconsin
CLIMATE

Heating Degree Days:
Cooling Degree Days:
Global Solar Radiation:

BUILDING DESCRIPTION
Building Type:
Construction Type:

Ground Coupling:

Number of Stories:
Auxiliary Fuel(s):
Auxiliary System(s):
Number of Occupants:
Conditioned Flcor Area:
Aperture/Floor Area Ratio:
Global Heat Loss Coefficient:

PASSIVE SOLAR SYSTEMS

Passive Heating System Type(s):
Passive Cooling System Type(s):

Thermal Storage Material:
Other Passive Component(s):

MONITORING

Level of Monitoring:
Monitoring Period:
Format of Data:
Quality of Data:

PERFORMANCE

4660
1304 kWh/m2

US/WI-02

CONTACT: Building Systems Branch
ADDRESS:  Solar Energy Research Inst,
1617 Cole Blvd.

Golden, CO 80401
TELEPHONE: (303)231-7062

duplex, mobile home
wood frame
crawl space
1
propane
forced air
varies
94 m2
0.08
127 W/degree K

direct gain

ventilation

lightweight building materials
movable insulation

B+

12/81 to 1/83

9-track magnetic tape, 1600 or 6250 BPI
limited data in archive

Heating Season Energy Balance - Passive Solar: 34%; Internal Gains: 4%:

Auxiliary: 62%.

Much of the relatively small heat loss is due to infiltration.

With the building unoccupied the internal temperature was allowed to float, and
without significant mass it often exceeded 27 degrees C. Such overheating would
normally result in venting, thus reducing the net solar gains.

REPORTS

Passive Solar Performance: Summary of 1981-82 Class B Results, Swisher et al.
US Superintendent of Documents, Govt. Printing Office, Washington, DC 20402

A Guide to Using the Class B Passive Solar Performance Data, William A, Kolar,
SERI/SP-254-2248, Solar Energy Research Institute, 1984 -

NOTES
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5. PERFORMANCE DATA FOR SYSTEM EVALUATION FORMS

This chapter contains more detailed information on some of the monitored
buiidings described in Chapter 4. Drawings and photographs are presented
to more fully illustrate the architectural character of the passive solar
homes. Also, performance data is presented for a typical summer and win-
ter day and for annual energy performance. Findings from the monitoring
program are also summarized. Together, this information provides greater
insight into the design, construction, operation and performance of the
monitored passive solar projects than provided in Chapter 4. This infor-
mation shouid assist the reader in selecting candidate projects from
which to obtain performance data.
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Performance data for systems evaluation

PROJECT TITLE

Direct gain house with integrated sunspace.

BE-01

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )

. N

SUNSPACE

BEDROOM

LIVING

-

1st LEVEL . 2nd LEVEL

SYSTEM SCHEMATIC

St [E_ o o)
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BE-01

Typical Summer Dav Typical Winter Dav

(WAl [°C) (Wim] [°C]
] ‘ SUNSPACE TEMP
: /"\\ INSIDE TEMP
EY 750 20-'\_’%\
51 151 / N
500 201 500 0N s N
—— \ SOLARPADIATION
151 5 / \

%0 10 250 01 ',f““"s?a_JEF&DETEMP
5 =51 // \_ T~
o _houn bl N\ hour

0 2 4681012 %1618 0224  0‘246810121&1618?0222&2

Performance Summary

Annual Summary

tkwh) Monthly Heating Load Mwh]
T Load Reduction from
O00R 595 Passive Solar
80001 B :
; 1E 7 387 Load Reduction from
60001 30.4 Internal Heat
aui>- Generation
000 Net Auxiliary Heat-—
ing
J FMAM J J ASOND
Heating Load Provided by 35 ¢
Heat provided by passive solar Passive Solar
2?/ Heat provided by internal Heating Load Provided by 14 %
777 generation Internal Generation
Heat provided by auxiliary Heating Load Provided by 51 g
system : Auxiliary Heating
CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

The sunspace is the most important area of this house and has essentialy an

horticultural reason.

It's also important to note that the auxiliary healting provides for a very big

part form the wood owen wich is placed in the living.

Source of Information:
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R PSS Solar Low Energy Buildings
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Performance data for systems evaluation
- PROJECT TITLE Direct gain house with added sunspace and
solar collector.
BE-02
BUILDING AND SYSTEM DESCRIPTION
( plans, sections, system schematics showing energy flows,
key components and modes of operation )
]
A -+
]__ . —
EATHROOM |! KITCHEN fmjj FIRE PLAC [ﬂ
------- - - =
32 LIVING |
7
—— L0 —FFH “'-""—"?H
E SUNSPACE
. ¢ g p g
R 2 SECTION
._l 0 1 2 Im e ——
. 1 2 2
GROUND FLOOR '
Collectors :
SYSTEM SCHEMATIC 1. sunspace (33m?) with mass
wall storage.
2. solar collector with water
— =, - storage (30m’)
CHW ’
lt3—1— Aquastat Distribution :
1. radiation and convection
| ~ from wall storage
b 2. radiators using energy
L Radiator from the water storage
Auxiliary : fuel burner
i““”“““ , DHW : from the Same solar collector
i Controls :
4 - always priority to DHW boiler
-~ differential thermostat to

144 control storage or burner




vB

BE~-02
Tvpical Summer Dav Typical Winter Day N
3 4 \
[WAR') [°C! [W/m] [°C] // \ SUNSPACE TEMR
/ \
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L " - \--
% B, Tl A~
~ / \ QUTSIDE™._
500 201 500 01 S~/ // L Tewe ~
5 . 5 M /// \.SOLAR RADIATION
250 101 250 0 ~~—- —'/ \
5 -5 - .
0 0 —_ : _hourt |4 g e —\ hour
024681012 %L1%18 2022 02 4681127 11BD22U
Performance Summary Annual Summary
lkwh} Monthly Heating Load [MWh]
T ' Load Reduction from
0 3 Passive Solar
000, . Lead Reduction from
1500 % 79 Internal Heat
10004 % 572 Generation
7 Net Auxiliary Heat-
500 % ing
J FM AM J J A SOND
Heating Load Provided by 39 ¢
Heat provided by passive solar : Passive Solar
s H ided bv i 1 Heating Load Provided by
/ gzizriizz: © Y interna Internal Generation 21 3
Heat provided by auxiliary Heating Load Provided by 4D ¢
system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
The direct solar gains were essentialy researched during the pré-design nf the

house (choice of materiels, orientation of glazing, attached sunspace).

The monitoring has schown a very low energy load so that on a economical point

of vue, the active system (solar collector) can difficultly be justified.

Source of Information: T45
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Perforrmance data for systems evaluation
PROJECT TITLE Direct gain house with integrated sunspace
and trombe wall,
BE-03

_BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )

K 3
:

GROUND FLOOR

Healing Healing

AXONOMETRY

Hol waler

- INE

Gas burrer

DHW

Cold waler

SYSTEM SCHEMATIC
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[kwh Monthly Heating Load [MWh],”.?
: 120007 ; Load Reduction from
‘ 10000 Passive Soclar
508 '
8060 4
"1 Load Reduction fron
6000 } }
388 Internal‘l. Heat
ook Generation
20001 Net Auxiliary HeatH
7 ) ing
JFEMAM J J A SONTD
Heating Load Provided by 32 g
Heat provided by passive solar Passive Solar
2%;/ Heat provided by internal Heating Load Provided by 16 g
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by 52 g
system Auxiliary Heating
CONCLUSIONS/FINDINGS

CAM *

BE-03
Tvpical Summer Dav Typical Winter Day
(WA} [°C] Wit (]
0 750 20f TSR
Y 151 / N
o0 20 500 107 SN g
151 =S I /,-""' Cm MR
%0 101 250 o T—— ....—/.//' \ OUTSIDE TEMP
5, -54 / '%Lftﬁmm
b hou ol howr
0 24681012 %118 2022 02 4L68101R%L161BD22

Performance Summary

Annual Summary

(thermal comfort, user acceptance, costs, etc...)
The direct solar gains were essentialy researched during the predesign of the house.

The integrated sunspace has two functions

- solar

captor and horticultural

That's the reason why it's necessary to rmaintain there 10°C minimum.

The hot water production needs to use continually the gaz burner as shown with

system schematic. That system has to be modify.

Finaly, it's a pity that the house is not better insulated.

Source of Information:
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CH-07

Typical Summer Day Typical Winter Day
3
WA °C] . [W/m] [°C]
E 1
750 30 750 207
5 151
500 20 500 10
B >
250 107 250 01
5. -5.
0 0 _nourt | g — four
02&681012%16’1820223&1 02 46811211618 22224
Performance Summary Annual Summary
[kVﬂﬂ Monthly Heating Load MWh)
1 14, Load Reduction from
Passive Solar
6,045
10 77 _T_ Load Reduction fron
15001 2,431 Internal Heat
1 Generation
| 5,946 Net Auxiliary Heat4
500 ing
JIFIM|A M J J A S|ION D
! Heating Load Provided by as %
Heat provided by passive solar Passive Solar
;/ Heat provided by internal | | Beating Load Provided by 17 §
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by
s : 41 §
system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance,ocosts, etc...)
Mean indoor temp. over 24h and total heating period 18,6 C

Cost of solar system 8,5 % of total

House works well and is liked by users

Source of Information: 149
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NEFF 181
House S. Schidfer, Binz

—_- —_

—_——g
et -
———

——
-~
—
—~—
-

e e

1 South glazing
2 Massive floor !

3 Stove
4 Hot water
collectoxr

5 Patio

—
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Typical Summer Dav

Typical Winter Day

(WA [°C) W/
Y 750
=
500 201 500
5
20 10 250
0 g’ - hou
02 L6801 LGM® 202224

[°C]

4

207
151
101

0.
- 5

-

hour

I B10121: 1618 D22

Performance Summary

Annual Summary

I[kWpJ

Monthly Heating Load

7

15
0
500

F

/.

/,

AlM J J A SJ0|N|D

Heat provided by passive solar

Heat provided by internal
generation

Heat provided by auxiliary
system

[Mwh]
Load Reduction from
22,7 Passive Solar
8,373
Load Reduction from
5604 Internal Heat
10 Generation
8709, 7 Net Auxiliary I-Ljeant-J
ing
Heating Load Provided by 37 %
Passive Solar
Heating Load Provided by 25 g
Internal Generation
Heating Load Provided by 38 Z
huxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
Mean indoor temp. over 24h and total heating period 15,50C

Cost. of scolar system'(only insul. shutters) 3 %

Houseis relatively cool because user prefers heating less and saving wood, which

he chops himself,

Source of Information:

151
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House M. Wieland, Oberglatt
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Collector-window
Hot-alr-duct

" " ~distributor
Return-air

Rock bed

Floor with passive
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Typical Summer Dav Typical Winter Day
2
WA’ [°C] [W/m] [°C]
750 3N 750 207
5 157
500 20 500 101
5 2
250 101 250 01
5. -5.
0 0 houn 0 0 e hour
02&6810121&161820222] 02 4L681W121%16182D22
Performance Summary -Annual Summary
[kvﬂﬂ Monthly Heating Load (MWh]
1T Load Reduction from
13,7 Passive Solar
10 15,125
T Load Reduction from
1500 5 4 Internal Heat
1 , 548 Generation
5,528 Net Auxiliary Heat-
X0 ing
“J| FIM|AIM|JI|[JJASIOIN|D
7 Heating Load Provided by 4
Heat provided by passive solar Passive Solar 42
/ Heat provided by internal Heating Load Provided by 19 ¥
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by 39 §
system Auxiliary Heating
CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
Mean .indoor temp. over 24h and total heating period 18,20C
Cost solar system 12 % of total
House works well and is liked by users
Source of Information: 153
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NEFF 181

House Dr. H. Gmir, Gonten
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2 Concrete
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3 Return loop

4 Direct gain

5 Passive dis-
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6 Stove
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Typical Summer Day Typical Winter Day
WA [°C) [W/iml [°C]
1
750 30 750 201
5 151
500 204 500 107
15 5
250 105 0 0
5 -G
0 0 hour 10 hour
02&6810121&1618202221 02 4681M121%161BD22
Performance Summary Annual Summary
hkhﬂﬂ Monthly Heating Load MWh]
25,6 Load Reduction from
] Passive Solar
ol [ ][ 13, 836
/ Load Reduction from
1 Internal Heat
1 / Lo~—p4, 2 Generation
500 7,5 Net Auxiliary Heat-
ﬂg ing
JIFIMIAIM|J J A SJO|N|D
]| Heating Load Provided by 4
Heat provided by passive solar Passive Solar 54
Heat provided by internal Heating Load Provided by 16,5 §
generation Internal Generation !
Heat provided by auxiliary Heating Load Provided by 29,5 §
system Buxiliary Heating -

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
Mean indoor temp. over 24 h and total heating period 18,9OC

Cost of solar system 1l % of total
House works well and is liked by users

Séurce'of information: ‘ 1565
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Performance data for systems evaluation

PROJECT TITLE PASSIVE SOLAR HOUSE

DK-01

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )
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Typical Summer Dav

Typical Winter Day

Tw/An'] [°C] [W/m] [°C]
750 30 750 20
fasy 151
500 201 500 101
15 5
%0 101 250 01
. -5.
0 g houn 10 hour
02&681012%161820222@ 02 468112 1% 1618 D 2224

Performance Summary

Annual Summary

i

=

,
L%o//
]

I[kWh] Monthly Heating Load MWh]
T T Load Reduction from
Passive Solar
P T Load Reduction from
15 T Internal Heat

Generation

Net Auxiliary Heat-

ing
FMAM J J A SO ND
i Heating Load Provided by 25 &
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by 20 ¥
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by 55 ¢
system Auxiliary Heating
CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
thermal comfort with room temperatures 15-35°C accepted
by users %-*'C . o
3"’ -
ag. ROOM Ly
i i 1
30 - oo
L] 1 i
28- i % max. ‘temp.
26~ % % ; ! 5 nours
2= . E : i i % 2 days
- 1 ! _ﬁ_ ' 8 days
H monthly means
20 i _ﬁ \d i ¢ 1 B days _—
' 2 days
- #.ﬁ..&.%% ‘u 5 hours
-
M-
Hov Dec Jon Feb Her Apr Mo Juni Juli Aug Sep 157

Source of Information:
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Performance data for systems evaluation
PROJECT TITLE SBI Low Engergy House Model 79

- with a 410 mm cavity brick wall

DK-03

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )
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Typical Summer Day Typical Winter Day

[WAT) [°C] | Wi [°C]
N 1
750 30 750 207
V=) 151
500 20 500 107
15 0
250 101 250 01
] -5.
0 g —— .1 TN N — o
02&6810121&161820222&' 02 46 810121%11182D224
Performance Summary Annual Summary
[kVﬂﬂ Monthly Heating Load 1978/79 MwWh]

Load Reduction from
Passive Sclar

Load Reduction from

1500' Internal Heat
A Generation
5001 Net Auxiliarv Heat-
— A I 5 years av.ing

T FMAMJJASONTD

Heating Load Provided by g
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by <
generation Internal Generation
. Heat provided by auxiliary Heating Load Provided by
| system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

The primary ohjective of this project was to Jevelop a set of construction details

for highly insulated cavity walls in low rise huildings. The details developed

are applicable to other housing types as well. Measured heating energy consumption

close to predicted.

] .SBI, postbox 119, DK 2970 H
Source of Information: . ; , grsnolm, Danmark 159




oo ,} g R R S - —— LT L T e—

;Ar
.

IEA kY INTERNATIONAL ENERGY AGENCY: SOLAR HEATING AND COOQLING - TASK VIl
- AT

BOLAR - . .
i, -~ L Passive and Hybrid
T IAPL N Solar Low Energy Buildings
b ;3— f‘;("‘"

Performance data for systems evaluation

PROJECT TITLE RESWE 0472 [EH770E 7V 7 PovrE
L

NO-01

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy filows,
key components and modes of operation )
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Veranda
ALTAH

[]
"N KIBKKER d
| SOVEROH vy |
Y Bedroom \11ep-
= NS HAGE
- 7/
 STEIHLAGER
SA0A8A80 =
ColiArR
KJELLAR

What solar erereTgy GRS
Can be oé&ired b

/‘g@ﬁ}rz_gf LAV s
2o a commaonly nsed
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_Typical Winter Day Micl-f= bfka#gt_ Siwvy oty

Typical Summer Dav Afa- %JWW 9y

[WAN"] [OC] W/ [°C) Withow! Fhe use of fan.

;’S‘Z,’:’,,""* Tan on %powar mmb 5
750 30 e[0T 207
5 . e 15
500 20§/krrg reom =] 500 107
15,&):;;25?@" g
250 10 250 0
.5‘. 7 N~

0 0 houtt o o R —_
ozusewnﬂ%wmnﬁ 02 4L68111LIBBDNA

Annual Summary

Performance Summary
[kWh] APPEPX. Monthly Heating Load /28/. MWh] A28EX .
Load Reduction from
Passive Solar
Load Reduction from
1 /'?; /5:5 T Internal Heat
1 Generation
Eﬂ 6'5- Net Buxiliary Heat-
' ing
J FM AM J J A SOND
Heating Load Provided by n /2 g
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by 24/ e
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by 237 g
system Auxiliary Heating
CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
ThHe bﬂz/ﬂ//ﬂﬁ mad;hca/zans bave resulieAd in 5/4ﬂ/ﬁ@»7‘ Scﬂta/‘
2781 aﬂzﬁ Loyt foave alio reswtéed _in a e (122
72 7

9m:c A Veranda and. Rz (4

07‘ aLergX. Lo & [1980). Tor a simiisr ber/itings an more
ém s ol ﬁ%ﬂdﬂ%ms [ shomld be proreiLie 72 4’4572”7 SFmriia

rosulrs At b6% - F0%s of fhe cz3l %ma 2 48T yalye
Lor the_addiirerial /mfw space., e Wk price o0 Sd@[ a7y
Wil Lor Siea/lar »!o s electriclte price. .

—?f s M S
A L0%% _teltlyre o Vi topical (3500
The rock hea? storage s 157 ye? trsuimed , Gra 4as
aar‘izz’ A5 A eaamw Sourte o7 2l tor S,

/??ﬁ/ﬂ_g
Source of Information: ;(/4_,75 /-w?" b /,4;{_4; /382 )
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Performance data for systems evaluation
PROJECT TITLE Low Energy Buldings
Address: SINTEF 62
NO=02 7034 Trondheim - NTH

NORWAY

BUILDING AND SYSTEM DESCRIPTICON

AT A

3

—-—‘A—E
i T

=

AN
[l
|

rasnsan i IR v

NN

1

T IO I

270 mm concrete slabs in
floor and ceiling.

TEST HOUSE
me_, tme ',,'::t*-;.:“;“-.:,“,;,. o0
T
| . il
— = “§ =
~it i I ;I: |
N ;
! S D | D, :lln. -
3 s ! ! T"’ In=
. ‘ ! . .
A B £ i—p Different designs
i 7 ' : ijl 7 ' 1 ) — for the ventilation-
] 1= a— Ha— syst. have been used
- —= = = e ——— Compare B and C.
e e e Both systems have
SECTION A: REFERENCE SECTION (100/150) (100%) been used both in B
B: E%mg OPTMAL MSULATION  [46%) and C.

C: AS B + HEAT CAPACITY (HOLLOW =]
" CONCRETE PANELS N FLDOR AND
162 CELMg]
D: DOUBLE SHELTER SOLAR SYSTEM  (57%)

— -




Note: Solar shadings are steered by termostats. The setpoints in sections B
‘and: C are a coypleof degrees different.

Typical Summer Dav1979-07-12 Clear day _Typical Winter Day 1936-05-17 Clear day_
WA FC] (Wi (]
] ~m~—sBosection
B-section TSN Cosect.
C~section AL it |
5 F -~ IITT 151
50 D7 X 500 10
Biroams ;NI 5
%0  10{Aaient /7 \ 250 1) S _#T N “Anbient temp.
g terp. Hor. solay rad. -5, “"""Z \ S —— e
0 0 / U (]| 0 10 for ol N hoyr
02#6810121»1618202224] 02 4681122141 18D22
Performance Summary Annual Summary
[kwh] Monthly Heating Load MWh1

Note: Nc¢ night insulation.

A smaller windowarea would have reduced
or given almost the same heating load
over a year. .

1500 Heat provided by passive solar is in | | 0.5+
this sence zero or negative compared Section By 0.5 niWh
100} to a building with a smaller window incl. intermal gain.
area. light bulbs).
500 . (Lig )
J FMAM J J A SOND
Heating Load Provided by 4
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by A
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by 100 %
system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
- South romm in reference section (A) has lower demand than HOEEE_IQQm_.

(same window area)

- South room in section B and C consumed more energy than north room

(windowarea south 4* window area north}. There is no night insulation.

This means net heat loss even through "good" windows. (K=1,0 %W/mZK)

- Active mass does not reduce the heating demand (sigpiticantly), though

the comfort level in C is much better than in B

- Extra insulations works! B 46 % of A.

~ Due to technical problems in construction, the heat loss in sect., C is

too large. Problems: Cold bridges, air leakages both to rooms and

inside insulations.

163

Source of Information:"Lavenergibygninger" STF62 A80012, Trondheim 1980-30-31.
. Salvesen, J. Gunnarshaug
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Performance data for systems evaluation
PROJECT TITLE Doopre Sheu. Hovse AT x&e;
Davsusud
NO-04 1420 &g, MIORNIAY

BUILDING AND SYSTEM DESCRIPTION

YINTERHAGE
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Typical Summer Day Cimaz Day  (Souy o) Typical Winter Day CizaR OA(pgR.iGw)

WA PC] /] o]
1 . SOL.A.Q RADIATICA) 1
TS0 30 A See= [ |0 20
500 201 ) /j- \ N 500 1(5y %omozz::w
B~~~ / \.\ . l A
250 101 ‘ : 250 0 V \\
/ N S/
51 / '\ -5 ; / \
0 0 ot |y gl —howr
02&681012%161820222&] 0246810121416183)222#
Performance Summary Annual Summary
kwh] Monthly Heating Load MWh]

| Load Reduction from
Passive Solar

V Load Reducticn fronT
Internal Heat
/ Generation
Net Auxiliary Heat-
/y ing
J FM AM J J A SOND
[ Heating Load Provided by H‘Q %
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by 29 ¢
generation Internal Generation
Heat provided by auxiliary Heating Lecad Provided by @_E z
system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)
— The. BN FAS A COOD )

jout i g OF _Hesy RO FOMCT OMY SIS TALTCR AS NAE. M

Frow) Fhovl THE Rock BED To T GRound Duene, THe SOUHEP. 1S GRENTEP. Tones

EXCCTED .

— “ThE. CoSTE  WNOWED ARE QUTE M@k, BotT ARE SosTiveD €N THe By

ToAT THE BOLDINVG S A PIXSTETICE.

Source of Information:'ResSiUReVed WAGE &Nl&ﬁ:ﬂﬂ@“ LT A D ‘_-[: 165
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Performance data for systems evaluation

PROJECT TITLE Sorar Hoose W, HeiMoAL
TousmoeRaena O
NO-05 FOI5 TLLER , Mooy

- BUILDING AND SYSTEM DESCRIPTION

ExrassT A

CoueCion.
Suon) DOACE,

DOLRLE Quaing
DoveL s Puum QILRLE SAZ VWG

DOOBLE VOALL W . A CANWTY
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Typical Summer Dav  {Twoy bem)) Typical Winter Day (Sessuwsey 4wy

a: Fa ~
(WAl [°C] SUSOACE ! \ nV/"ﬂ [*C]
E 1=ncenxn9=l’ \
\
1 ¥ \ 1 PoSIDE TENPELATRE
RefBanes [ \
750 3 - 750 201
51 - T\ o O 151
~——— , "(-RAQAT»:N -
500 20 /Y e | [500 O xmmenes o
51 Py i 5
- \ om0 o
250 10-\-‘5‘ "//7/ \ — CUTHIDE TeNPERATRE
- \ 5 e e L
0 0 /. .‘L hour 0 _10 &mm my“-—.\‘_ Eu‘
02&681012‘#16182022% 02 46 81121% 161822224
Performance Summary Annual Summary
[kwh] Monthly Heating Load MWh]
Load Reduction from
Passive Solar
_I_ Load Reduction from
1 Internal Heat
Generation
50 Net Auxiliary Heat-
ing
J FM AM J J ASONTD
Heating Load Provided by SI
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by
generatiocn Internal Generation
Heat provided by auxiliary Heating Load Provided by
system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

Thermal comfort: Winter, spring, fall: Good

Summer: Some overheating

Good, after the system was rebuilt

User acceptance: Good

Costs, energy use: No conclusions yet available

Source of Information: 167  _
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Performance data for systems evaluation
PROJECT TITLE SoLan. Hoves, Wo. D Bawrna
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BUILDING AND SYSTEM DESCRIPTION
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Typical Summer Day (Suoy wrm)) Typical Winter Day_ C:Nnuﬂ«vq

WAl [°C] ' Wil [°C]
4 1 |g$éz_
750 - 3 750 207
Y 15
500 201 500 10
5 >
: \ ~— | | 250 01 .
250 10 \\\h“""’/7f/ ) | I:fif?ﬁ;;
51 ’ -S‘EBMMZIPWHkﬂDU )
0 0 \.._ hour 0 _10 . . . s ..-(
02&6810121&16182022% 02 &6 81121 16 1
Performance Summary Annual Summary
[ikwh] Monthly Heating Load Mwh]
' -I- Load Reduction from
Passive Solar
Load Reduction from
1 Internal Heat
Generation
Net Auxiliary Heat-
500 ing
J FMAM J J A SOCND
Heating Load Provided by 4
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by e .
generation Internal Generation
Heat provided by auxiliary Heating Load Provided by g
system Auxiliary Heating ..

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etec...)

Thermal comfort: good

User acceptance: good

Costs, energy use: No conclusions yet available

Source of Information:
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Performance data for systems evaluation
PROJECT TITLE Lowo Bvep@y Proves, Moy Vo
Touosmoeeenea 19
NO-07 0TS T ge.  NoRMAY

BUILDING AND SYSTEM DESCRIPTION
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Performance Summary Annual Summary
[kwh) Monthly Heating Load MWh1
1 Load Reduction from
Passive Solar
] Load Reduction fro
1500 “I_ Internal Heat i
1000 ) Generation
500 Net Auxiliary Heat-
ing
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Heating Load Provided by 2
Heat provided by passive solar Passive Solar
Heat provided by internal Heating Load Provided by 4
| generation Internal Generation
Heat provided by auxiliary Heating Load Provided by g
i system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

.Energy savings cost due to extra insulations 0.45 kr/kWh (7% real interest rate)

Energy saved due to extra insulation: 6000 kWh

Energy savings cost due to exaust air/domestic hat water heat pump: 0.75 kr/kwWh

Another similar system at the site is more cost effective (0.40 k¥ /kWh)

Energy saved due to heat pump: 2000 kWh
Night set back: 0,.35~0,40 kr kWh
Energy saved due to night set back: 1000 kwWh

Heating: 7000 kWh/year, domestic hot water: 2000 kwWh/year

Lights, appliances, etc: 7000 kWh

Thermal comfort: satisfactory — som overheating, winter: good

User acceptance: good

"Energisparing i smihus, erfaringer, anbefalin=. t171

Source of Information: ger, sluttrapport”. Delrapport 11, STE6Z2 A86004, -

SINTEF, TRONDHEIM, 1986. : _—
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) PROJECT TITLE STR, LAGENERGIPROJEKT FUOR SMAHUS.
SW-01

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )
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Performance Summary - Annual Summary
Tkwh] Monthly Heating Load Mwh!

I Load Reduction from
Passive Solar

Load Reduction from

1500 nternal Heat

1000‘ eneration

5004 et Auxiliarvy Heat-—

_ ing

J FM AM J J A SO NTD
‘ Heating Load Provided by Tl[' 4
Heat provided by passive solar Passive Sclar
: ; Heating Load Provided b

Heat provided by internal g X ¥
generation Internal Generation 3 11' g
Heat provided by auxiliary Heating Load Provided by Sl 4
system Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

Overheating hasn't been a problem. In one year the indoor temperature has been

higher than +26 C only during a couple of days. This happened when the house was

unoccupied. Once the house is occupied, the occupants can be expected to use

curtains and cpen windows in order to lower the temperature. The mechanical

ventilation rate can be controlled by the occupants. During nights the system

was usually turned off as the supply devices were too ncisy.
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Performance data for systems evaluation
PROJECT TITLE Passive Solar technology in Teleborg
in Vaxjo.
SW-02

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )

Living-roam ) Sunspace '

Sunspace

Stugdy

Fizarvee 1. The Ulmds house
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Performance Summary Annual Summary
[kVﬁﬂ Monthly Heating Load MWh]
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Heating Load Provided by g
Heat provided by passive solar Passive Solar 30
-'{ Heat provided by internal Heating Load Provided by 26 g
C generation Internal Generation
. Heat provided by auxiliary Heating Load Provided by 44
system Auxiliary Heating

CONCLUSICNS/FINDINGS

(thermal comfort,

user acceptance, costs, etec...)
The sunspace is an area which can be used as a living space during most of the year.

An area wich doesn't require any space-heating,

instead it contributes toc the space-

heating of the building itself, This contribution was 4600 kWh.

The indoor temperature {excl.

sunspace} rarely went above +30 O¢ thanks to the sunspace

working as a thermal buffer.

Thermal shutters should be installed in the sunspace to decrease night time heat losses.

During the summer when it is sunny and warm the sunspace should be opened i.e. the

whole south window of the sunspace should be pushed aside and the windows up by the

roof opened.

Source of Information:
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Passive and Hybrid
Solar Low Energy Buildings

PROJECT TITLE

PASSIVE SOLAR ONE FAMILY HOUSE

SW-03

WITH GREENHOUSE AND SOLID BRICKWALIL

IN FARGELANDA, SWEDEN

BUILDING AND

SYSTEM DESCRIPTION
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Performance data for systems evaluation
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Performance Summary

Annual Summary
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1500

Monthly Heating Load

generation
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Heat provided by passive solar

Heat provided by internal

Heat provided by auxiliary

MWh]
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54 2 Internal Heat
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\

Heating Load Provided by
Passive Solar

Heating Load Provided by
Internal Generation
Heating Load Provided by
Auxiliary Heating

Load Reduction from

.anNet Auxiliary Heat-

CONCLUSIONS/FINDINGS

{thermal comfort,

user acceptance,

costs,

etc...)

Thanks te the solid brickwall which makes the temperature-variation even,

the thermal comfort in the house is high. During the summer hardly no sun

radiaton gets intoe the house, because the windows are effectively shadowed,

which makes the house more comfortable than comparable standard houses.

No auxiliary cooling is needed. The users accept a temperature-variation of

20—24OC during the winter, which makes the energy needed for heating low, .

2500 - 5000 kWh/year.

The house is financed with ordinary governmental housing loans and is not

especially expensive, compared with an ordinarv house.

Source of Information:
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PROJECT TITLE WAL EFETIACSEG - Lo ENAKRY
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SW-04

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy flows,
key components and modes of operation )

AR W a0

il & "‘

.“F:

na_ :
|,1—HT”-ﬁIi"'l!

7 y

R g

I a - b

i3 - .

S N

K3 ¢

I

178




Typical Summer Day

Typical Winter Day
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Performance Summary Annual Summary

lkwh] Monthly Heating Load MWh]
Load Reduction from
IS Passive Solar
Load Reduction fron
10 ~ Internal Heat
Generation
S Net Auxiliary Heat-
ing
o
J FMAMJ J A SOND :
Heating Load Provided by 3 4
Heat provided by passive solar Passive Solar
7/ Heat provided by internal Heating Load Provided by S| g
generation (ComEsT =\.) Internal Generation (el .+Paxs)
1 Heat provided by auxiliary Heating Load Provided by 11‘ g
system Auxiliary Heating
CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

The figures are measured data from our special monitoered measuring-house
witch is a gable house. The mean indoor temperature during this year was
22.5 €. The insulation and tightness of the houses and the heat recovery
on the ventilation have reached the expectations and the heat power re-
quired in the houses is not higher than calculated. The water-carried
radiator system however has uncontrolled Tosses of heat through insuff-
iciently insulated hot water pipes. Even when all the radiators are
turned off, the hot water pipes are emitting large amounts of heat.

This problem causes a limited heat control. Free heat 1ike solar radia-
tion, domestic electricity and heat from people does not lead to a red-
u tion of the energy consumption. The only result is a rise of the
indoor temperature.
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Performance data for systems evaluation
PROJECT TITLE Low energy houses at Sm8lands Taberg with
heat recovery and greenhouses
SW-Q05

BUILDING AND SYSTEM DESCRIPTION

( pians, sections, system schematics showing energy flows,
key components and modes of operation )
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Typical Winter Day
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Performance Summary

Annual Summary

MWh]
151

Monthly Heating Load for all four
houses

J

FMAM J J A SO ND

Heat provided by passive solar

Heat provided by internal
generation

Heat provided by auxiliary
system

MWh]
100

0

Passive Solar

I Load Reduction from
Passive Solar

Load Reduction from
Internal Heat

eneration

Heating Load Provided by

Heating Load Provided by
Internal Generation

Heating Load Provided by
Auxiliary Heating

et Auxiliary Heat+

ing

16 %
48 ¢
36 g

CONCLUSIONS/FINDINGS

Load reduction from green house is only ~2 %. This gives, with the energy price

(thermal comfort, user acceptance, costs, etc...)

0.25 Sw.kr, a saving of .30 Sw.kr for each greenhouse/year.

Source of Information:
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PROJECT TITLE

Heat from. solar energy and air with storage

SW-06

in water and ice

BUILDING AND SYSTEM DESCRIPTION

( plans, sections, system schematics showing energy fiows,
key components and modes of operation )

Passive solar
energy contribution
SOUTH

Figure 2.1%
building.

Schematic section through the group heating plant
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Figure 2.2
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Figure 0.3
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A simplified diagram of the heating system
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Figure 4.1  Simplified energy flow diagram.
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Performance Summary

Annual Summary

Ikwh)] x10 Monthly Heating Load for
T all six houses

J FMAM J J A SON

Heat provided by passive solar

Heat provided by internal
generation

Heat provided by auxiliary
system

D

[MWh] x10
1 Load Reduction from
51 Passive Solar
10 + fﬁ- Load Reduction from
~ Internal Heat
54 ; Generation
' Net Auxiliary Heat-
! ing
Heating Load Provided by g
Passive Solar 27
Heating Load Provided by 37
Internal Generation 2’
Heating Load Provided by '36 g
Auxiliary Heating

CONCLUSIONS/FINDINGS (thermal comfort,

user acceptance, costs, etc...)

Future houses sncula incorporate wieasdures for reducing transmission losses through

the building envelope and the ventilation losses due to air infiltration. With

the current low price of electricity the houses should ideally have been heated

with electric base board heaters. The solar group heating plant in this project

is not profitable today, especially on such a small scale being connected only to

six houses.

Source of Information:
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PROJECT TITLE TARNAN = A GLACED COURTYARD.

SW-07

BUILDING AND SYSTEM DESCRIPTION
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Typical Winter Day

°C 404

304

204

[

sunspace,
floar

\. N Te.sunspace.

\ helsm

-“a
\outslde

S
24
HOuR

il [C]

hour

02 4L6810ML%IIBI

A
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CONCLUSIONS/FINDINGS (thermal comfort, user acceptance, costs, etc...)

THEY HAVE SUCCEEDED IN NOWOIN G THE TeMPEeaTuiEE 1N THE SuNsSPacsE

_DOWN TO -8 °C ABOYE THE OUTOOGE. TEMPTLATUWEE THS SUMMTER, .

THIS RAS BEEN PeSSIBLE By AN LFFICIENT USE DF TriieE CUETAINS

ANMD SHUTTEES,

(T Wil B EVvEN MOoesS

INTERESTIN

GG T PolLiDOW THE <COWMING

Do INTER, WHEN lm: AN OMGC: BTHRTE, THNC’:CS Wil BT ABRLE TO

SEE WrRAT HA.PPEMS

U T CTHE TEMpEEAMEE

IN THE SMNS‘PAOE.E

IE THE TEMPEPATURE GOES Do BELOW ABGUT 5°C THEN

THT PLANTS WAY HAvE OIFFICULTIES OF SWEeVIVING.

Source of Information:

e T

A
T —




e

:’:; —
l’*’"
LN
P

IEA S~

BOLAR RLD :{\-‘-
, N

PROJECT TITLE

US/AZ-06

-INTERNATIONAL ENERGY AGENCY: SOLAR HEATING AND COOLING - TASK Vil

Passive and Hybrld
Solar Low Energy Buildings

HULLLO COMSTRUCTION
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PRESCOTT

» ARIZOMA

BUILDING AND SYSTEM DESCRIPTION

RETURN

/ VENTS

by the mass wall,
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BLOWER

double-glazed greenhouse.

g

ROCK
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‘The entire south wall of this small one-floor house in central Arizona is a
Glass panels in a massive storage wall allow direct
gain through the greenhouse to the house interior. Thermal storage is provided
- the concrete, brick and tile floor and a forced-air-fed rock
storage bin under the north ha]f of the house. Summer cooling is by controlled
‘venting from the top of the greenhouse to prevent daytime overheating and
provide night cooling of the storage masses. Exterior roli-down shades provide
additional protect1on aga1nst overheating.
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Performance Summary Annual Summary
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1920 1981 10 g
: Auxiliary Heating

CONCLUSIONS/FINDINGS

In 1980-81, solar energy supplied 53.02 GJ of the 69.24 GJ building heating
load for a solar fraction of 77%. The solar system performed smoothly and
efficiently throughout the heating season. Except for 10,54 MJ of electric
heat, all of the auxiliary heating energy used was supplied by the wood stove
in the 1iving room.

It was found that a pulse of heat took approximately 4.5 hours to traye]
through the Trombe wall. It was suggested that this relatively 1ong_t1me may
be due in part to the fact that the hollow blocks in the wall are filled with
1o0se sand which does not conduct heat as well as the solid concrete.
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Source of Information: Dolar Ereray Oystem Performance Evaluakion: Hulico Construction

(by Vitre Lobs for NSDM)
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LIVIMG OYSTEMS
DAVIS , CALIFORMIA

PROJECT TITLE

US/CA-01

BUILDING AND SYSTEM DESCRIPTION A

SOUTH WIMDOW WALL

This single detached
residence is located in
Davis, California. The
system uses 25.4 square
meters of direct-gain
collector, part of which
is in a 7.5 square meter
clerestory. Solar energy
is stored 1in a series
of steel tubes filled
with 13,626 T1iters of
water, Additional stor-
age 1is supplied by the
floor slab. Night-time
losses are reduced by
the use of finsulating
curtains on the windows
and shutters on the
clerestory. Auxiliary
energy is supplied by a
wood stove and a
gas-fired wall furnace.

ALFLECTOR

OVERHAND FOR
FUMMER SHADING

D+
COLLECTORE
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Performance Summary

Annual Summary

Monthly Heating Load
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CONCLUSIONS/FINDINGS

The overall performance of the system was very good with an annual solar frac-

tion of 80%. If the internal gains had been lower for January and February, the

system could have used more solar energy and the annual solar fraction would have

been higher.

The system was designed with a goéd collector to storage ratio which prevented

large temperature swings inside the building.
The heating season began with an average storage temperature ot 24°C. The

storage temperature decreased during the winter, and by February the average storage

temperature was 20°C. This drop in temperature accounts for the fact that more
energy was delivered from storage than was delivered to storage. The additional
energy delivered from storage was energy collected during the summer months and

released during the heating season.

The overall system performance suffered somewhat due to the manual operation
of the movable insulation. The net savings from the use of the movable insulation
were 3.56 GJ, but because the shutters and curtains were only open to collect 56% of

the available solar energy, 16.27 GJ of solar energy were lost or not collected
(based on average collection efficiency of 69%).
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PROJECT TITLE Site WSA

Davis, California

Uus/Cca-07

BUILDING AND SYSTEM DESCRIPTION
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This small singfle-story slab-on-grade house comprises the western haif of a duplex. it receives direct gain

through south windows and a 45° tilted clerestory. The clerestory glazing charges 1100 gallons {4169 L) of
water contained in four steel cylindars. Warm air from the clerestory is ductad to the north bedrooms. The

clerestary also.serves as a solar chimney, which can be opened to vent warm air during the summer. .
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CONCLUSIONS/FINDINGS

The solar components mat more than 60% of the heating load with little auxiliary-heating needed. The interior
temperature was allowed to fluctuate a great deal, often falling beiow 60°F (16° C) during cloudy weather,

Source of Information: Passive Solar Performance: Summary of 1981-82 Class B Results

{by J.9wisher ant T.Cowirg)
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PROJECT TITLE Site WSF

Yreka, California

US/CA-10

BUILDING AND SYSTEM DESCRIPTION
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This two-story slab-on-grade house in north-centrai California has a large attached greenhouse. The gresn-
house has both vertical glazing and skylights. There are barrels filled with 385 gallons (1459 L) of water along
the north wall of the greenhouse. One-third of this wall is glazed to allow direct solar gain to the living space.
Clerestory windows provide direct gain to the second floor and open to allow venting of warm air.
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Tyvpical Summer Day Typical Winter Day

no tendency to overheat. Wood burning is included in the monthly auxiliary heating figures. It does not
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CONCLUSIONS/FINDINGS

Despite the large giazing areas, the heat loss coefficient was relatively small due to tha low infiltration rate of
0.16 air change per hour. The s¢lar componants met about half the winter heating load, with decreased par-
formance only during a very cioudy December. The greenhouse was generally not open to the interior living
space, resulting in large greenhousa temperature swings. The interior temparature was stable, however, with

appear as auxiliary heating on the hourly data piot, but wood use is obvious from the sudden indoor tempera-

Source of Information: Passive Solar Performance: Summary of 1981-82 Class B Results

(by J. Swisher & T.Cowia)

193




S
IEA ,:E',:"_“;- -INTERNATIONAL ENERGY AGENCY: SOLAR HEATING AND COOQLING - TASK VI
k e Rw,-f"‘?' Passive and Hyprid
*”’jw vﬁz“:\?\},‘; Solar Low Energy Buildings
TR

Performance data for systems evaluation

PROJECT TITLE Site WSG

Fureka, California

Us/CA-11

BUILDING AND SYSTEM DESCRIPTION
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This large two-story frame house is located near the northern California coast. South windows. skylights, and
clerestory windows provide 367 2 (34.1 m?) of direct gain solar-aperture. There are also 114 12 {10.6 m2) of
east-facing windows. A rock bed located beneath the west rooms can be charged by warm air that is drawn
from near the clerestory by a thermostatically controlied fan. This s

ystem was not in operation during the mon-
itoring period.
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CONCLUSIONS/FINDINGS

The solar heating contribution was about 60% of the heating load throughout the winter months. In the coal
coastal climate, the solar components continue to provide useful heat year-round. There was littia overheat-
ing. However, the interior temparature swings were large on sunny days, and the temperature dropped below
80°F (16° C) during cloudy winter weathar, Wood burning is included in the monthiy auxiliary heating figures.

it does not appear as auxifiary heating on the hourly data piot, but wood use is obvious from the sudden
indoor temperature increases in the evenings.

Source of Information: Passive Solar Performance: Summary of 1931-82 Class B Results
(by J.Swisher ant T.Cowi«j)
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Performance data for systems evaluation
PROJECT TITLE Site WSH |
: lifornia -
US/CA - 12 Truckee, California
BUILDING AND SYSTEM DESCRIPTION
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This small house is located in the : =
Sierra Nevada mountains of eastern " [ "

California. Large direct gain
windows charge a two-story .solarium 1
which has an exposed slab floor. A 2 ,

20 cm-thick adobe wall extends from
ground level to 1 meter above the"
second floor level. —_——
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Tvpical Summer Dav Typical Winter Day
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CONCLUSIONS/FINDINGS

The solar component met about half tha winter heating load. Most of the remaining energy requirement was
maet by internal heating from a hot tub located in the solarium. The average indoor tamperatura is low
because the occupant kept the badrooms at 50°F {10°C} or below at night, often opening a bedroom window
even in mid-winter. Wood burning is included in the manthly auxiliary heating figures. It does not appear as

auxiliary heating on the hourly data plot, but wood use is obvious from the sudden indocr temperature
ingreases in the evenings.

Source of Information: Passive Solar Performance: Summary of 1981-82 Class B Pasults
(by J.Swisher omd T.Cowing ) '
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Performance data for systems evaluation

PROJECT TITLE

Site WSK

Sacramento, Cazliformnia

Us/Ca-15

BUILDING AND SYSTEM DESCRIPTION
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This two-story condominium in downtown Sacramento has
common east and west walls., It receives direct solar
gain from south windows and a clerestory. The first-
floor slab is partly exposed for thermal mass.
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Typical Winter Day
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CONCLUSIONS/FINDINGS

The solar contribution was only 25% of thé tlotal heating load due to the shading probiem and the ¢loudy
Sacramento winter weather, The relatively low heat loss coefficient helped keep the purchased energy use
low. The interior temperature was very stable, staying between 65°F and 70°F {18°-21°C) about 90% of the

time.

Spurce of Information:Passive Solar Performance: Summary of 1981-82 Class B Results’

{by J.9wisher ang T. Cowing)
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Performance data for systems evaluation
PROJECT TITLE COLORADD SUNWORKS ‘
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CONCLUSTIONS/FINDINGS

Solar energy suppiied 30.45 GJ of the 44.65 GJ buiiding heating load for a
These savings were realized at an expense of 243 kwh
of electricity to operate the Beadwall ®. Auxiliary energy was supplied by
Temperatures in the building averaged 23°C during this time.
The maximum temperature observed during the heating season was 30°C and the
Interestingly, the overheating occurred in mid-November

solar fraction of 68%.
the fireplace.

minimum was 15 °C.

as the result of the use of the fireplace.

Source of Information: Comparaive Rupet . Performance. of Passie Solar Spaee Heating Sysitms
{Dy Vito LobS v NSDN ) '

L
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PROJECT TITLE Denver Metro Site DMA
Boulder, Colorado
us/co~02
BUILDING AND SYSTEM DESCRIPTION
e
@ Muin Floor Plan _5
3
i r i o 8
G o :
I . L-South glevation *
| .
; f
£ Solar collection: Heat distribution:
‘A Site-buill vertical wall coltector (216 17) K Warm-air duct fram wall ¢ollector and greenhouse
B Greenhouse L Fan
[T ——— € Active domestic hot waler system M Air-to-water heat exchanger
' Thermal storage: N Return-air duct
D Concrete mass wall {poured in place) P Warm air 10 north rooms, motorized damper
E 450-gallon Kakwal tubes Q Summer cool-air inlet
F Rock storage bed (300 119) Auxiliary heat: Electric baseboards; fireptace
G Slab Noor with tile Thermal buffers:
H Fireplace wall R Garage, bathroams
J Hot tub S Air-fock entryway
T Earth berm

Upper Floor flsn
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CONCLUSIONS/FINDINGS

This is a two-story building with a relatively large solar aperture area (15% that of the floor area) divided

between an attached sunspace and a site-built, south-wall air heater. The air heater ¢charges a 300-ft? {8.5-m3)
rock bin located under the northern half of the house. The sunspace has both vertical and sloped glazing and
a tile floar. It is separated from the living area by a concrete wall and four 450-gal {1700-L) water-filled tubes.

The sunspace also contains a hot tub, providing additional mass and, because it's used frequently, a signifi-
cantinternai heating source.

The solar components were effective. contributing about 60% of the heating load during the winter. This high
passive heating ratio was partly because of relatively low indoor temperatures, averaging 63°F (18°C). Indi-

vidually controlled electric room heaters allowed the occupants to heat a small area of the building, resulting
in low overall building temperatures and efficient use of solar and electric energy.

Sou-rce of Information: Passive Solar Pe(Furmanu.: 6umma.nj of 1980-B2 Class B Resulis

(by U.5wiSher omd T. Cowing )
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Performance data for systems evaluation

PROJECT TITLE

PDenver Metro Site DMD

Golden, Colorado

Us/co-04

BUILDING AND SYSTEM DESCRIPTION

master bedroom

7 A i
Z sunspace C’ bath
o gl ey

Solar collection:
A Solarium (Tolal south-glazing area: 365 12y
B Clereslory {provides limited direct-gain to
living room)
€ Aclive solar domestic hol-water systam

Thermal slorage:
D Mass wall (brick veneer on concrete)
E Slab lloor wilh lile surface
F Concrele foundation wallg

Heat distribulion:
G Paddle fans
H Louvered power-exhaust vant
J Furnace return-air duct from solarium

Auxiliary heal: .
K Woodstoves (2}
L Gas lorced-air furnace
M Partial earth berm
R Air-lock entryway
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CONCLUSTONS /FINDINGS

This s a large, two-story house with the northside bermed so that the lower level is below grade. A targe
direct-gain component charges a two-story solarium, which is open to most interior rooms. The solarium has
a tile floor and is backed by an 8-in. (20-cm)-thick concrate wail with brick veneer. Two small ceiling fans in
the solarium also help distribute warm air. The south windows are fitted with manually operated insulating
shutters; however, the shutters are usually left open.

The building's heat loss coefficient, though relatively high, is low for such a large building. The solar compo-
nent provided nearly 60% of the winter heating load before the building was occupied, and about 50% there-
after [when the indoor temperature was kept 4°F (2°C) higher], The excellent interior air circulation heated
the builging very evenly on sunny days and prevented overheating in the solarium.

Source of Infeormation:

Passive, Solar Performance : Swmmary of 1981-82 Class B Results

{by J.Swisher and T.Cowing )
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Performance data for systems evaluation

PROJECT TITLE HSTE DME
ARVADA , COLORADD

Us/C0-05

BUILDING AND SYSTEM DESCRIPTION

P 2 o

Solar ¢collection:
A Attached greenhouse-style sunspace ]
B Cierestory glazing
C Additional south-facing glass =.

Thermal storage:

D Mass walls — brick veneger on frame
E Brick paved flooring
F Basement skab and 9" concrete walls

L
Heat distribution: . E"
G Warm-air duct from sunspace to parsge Main Floor Plan .
bearooms and basement mass N [ ]

K Thermostatically controlled fan
J Powered destratitication unils
[circulate heat irom loft, ceilings)
Auxiliary heat:
K Gas forced-air lurnace
M Brickalator fireplace
Tnermai bufters:
W North-zoned garage,
bedrooms
P Air-lock entryway

Loft Plan
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CONCLUSIONS/FINDINGS

This house is a large two-story design withr an attached sunspace and a hasement. Most of the main leve! is

an open great room that recaives direct gain through the sunspace, from skylights, and from additional south

windows. The great room is aiso open to a loft above. The upper level and the basement also have south
windows.

The sunspace has a tile floor and bath vertical and sloped glazing. The design includes a thermostatically
cantrolied fan to dump warm sunspace air into the basement. Apparently this fan was not used. however.
since the sunspace performance depended on the presencea of the homeowners. During the week, the house
was usually empty, with the sunspace doors left closed (because the sunspace was quite cold in the morn-
ing). On sunny winter days, the sunspace temperature exceeded 80°F {32°C): but with the doors closed, the
interior remained cool and the backup furnace was needed in the early evening. On weekends, the
homeowners were usually home and opened the sunspace doors on sunny days. This resulted in a cogler

sunspace. a warmer interior, and less furnace use in the evening.

The building’s heat loss coefficient was extremely large, due to infiltration. It was not possible to pressurize
the building adequately for an infiltration test. The builders were informead of this and have had better results
with their more recent buildings based on this design. The solar component performed well, meeting about
half of the large heating load. Tighter construction and better control of heat distribution could increase this

percentage considerably.

Source of Information: Dresive Solar RiSormance.: Summarq of (481 -ga. Class B Results
(by T Swicher $ T.Cowing)
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Performance data for systems evaluation

PROJECT TITLE

Denver Metro Site DMG
Northglenn, Colorado

Uus/Cco-07

_BUILDING AND SYSTEM DESCRIPTION
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Solar collection:
A Sun space (total direct-galn glazing area: 210 It7)
8 Trombe walls whh insulaling/rellective pansls {giazing area: 97 117)
‘Thermal storage:
C* Caramic Nls on 4-Inch concrete slab floor
- B Mass wall — brick veneer on solid-grouled concrele masonry unlts {165 117)
Haeat distribution:
- E Inlarfor windows betwesn bedraems and sun speca
~ e F Dastraiiflcatlon ductwork liad 1o return-alr planum for furnace
g G Colling vent 1o rooftop vantliators
IR T eI | O Ausillary heat:
L  dear i . H Woodslove
el 4 Gas forced-air lurnace
-—'—_;_Lill - zF Thermet butfers:
P . “ K Alr-lock vesiibule
. e : L North-zoned garage,
b storage araa, bathroom
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i \r N k N N . Internal Generation g
NOY DEC JAN FEB  MAR APR Heating Load Provided by 32
1981 1982 Auxiliary Heating 2
CONCLUSIONS/FINDINGS

This house is a large two-story design with-a basement. One-third of the solar glazing is backed by a brick-
veneered concrete wall with hinged exterior insulating panels (which were rarely used). The remaining
glazing charges a two-story solarium, which is open to the interior living space. The solarium has a tile floor
and is backed by a brick-veneered wall.

The solar component supplied about 50% of the winter heating load. This figure would probably have been
higher had the insulating panels been used ragularly. Also, the interior temperature was kept high, averaging
T1°F (23°C) throughout the heating season.

Source of Information: Passie Solar Performance : Summary of 1981-82 Cipss B Results 209
(by J5wisher_ant T.Covirg
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Performance data for systems evaluation

PROJECT TITLE

Denver Metro Site DMH

us/co-08

Denver, Colorado

BUILDING AND SYSTEM DESCRIPTION

L_South elevation

Prcion Rocky MOuALE Navws

Solar aperiures:
A Allached greenhouse
B Sliding glass doors

Storage:
C Thermal mass wall
D Rock storage bin

E Slab floor g

Mechanical heat transfer;
F Attic and wall duct from greenhouse to rock bin
@ Wind-driven veniilator and damper
H Return-air duct

T % 1
¢ i 2 3 3

Sectlon
Kisus-Dally/Corp,

J Fan G
Auxilliary heat:
K Gas forced-air furnace
Thermat buller:
L Air-lock entryway
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Performance Summary

Annual Summary
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Heating Source : %
Internal Monthly Heating Load [-aoo LU 191
Auxiliary g ] Lead Reduction fr
S Passt 7 o
I Passive EACT I Passive Solar
§ |53
" "800 o= Load Reduction from
£ E 85
500 Vi Z Internal Heat
1 %D Generation
> | foi)
F400 >f 19 Net Auxiliarv Heat-
® a ing
Lao0 i | |
. o .
7/// o | - 200 -?-’ Heating Load Provided by 55
7 1 B s £ Passive Solar
N N % - 100 ; .
§ & N N § g Heating Load Provided by 23
N Int 1 i 2
%\' &I\ &, \, @ &.\\ . nternal Generation
NOY ~ DEC  JAN  FEB  MAR  APR Heating Load Provided by 20 ¢
1981 1982 Auxiliary Heating
CONCLUSIONS/FINDINGS

This is a townhouse unit with commaon east and west walis. A two-story attached sunspace. with both vertical
and sloped glazing. forms the south end of the unit. The sunspace is separated from the main living space by
a brick wall, which has sliding glass doors to both levels. allowing some direct solar gain. A thermostatically
controlled tan draws warm air from the sunspace to charge a rock bin under the north rooms.

With little exposed surface area, the buiiding’s heat loss coefficient is quite iow. such that internal heat genera-
tion supplied more than 20% of the heating load through the winter. The sunspace also performed weil, con-
tributing more than 50% of the load each month, Despite large sunspace temperature variations. the interior
temperature never exceeded 75°F (24° C) throughout the winter, showing no tendency to overheat.

Source of Information:

Passive. Solar Performance : Summary of 1981-82 Class B Reswits

( by J.Swisher and T. Cowing )

211




T o

= R INTERNATIONAL ENERGY AGENCY: SOLAR HEATING AND COOLING - TASK VI
A

BOLAR Reo & ™

2 Passive and Hybrid

-

s, s ""” Solar Low Energy Buildings
5T _
Performance data for systems evaluation

PROJECT TITLE 5ITE OM1
‘ DENVER. , COLORADO

Us/co-09

BUILDING AND SYSTEM DESCRIPTION

Se:)

Sovth Dlevalion

Solar collection:
A Solar room and skylight

B Clerestory e
C Other south-facing glass (Total south glazing area: 265 ft?) m [ -
D Solar domestic hot-water system “Z/ Main Floor Plan kel
Thermal storage: =
E 8-inch brick mass wall
F Basement concrete walls and slab -
G Tiled concrete slab
Heat distribution:
H Warm-air intake and duct to basement storage
J Thermostatically-operated fan Section

K Return-air duct
L Open stairwell
M Roof vents
Auxiliary heat:
N Fireplace
P Gas ferced-air furnace
Thermal buffers: v
Q Wind-protected entryway
R North-zoned garage
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CONCLUSIONS/FINDINGS

This house receives direct gain from south windows and a clerestory. The cantral living room has a vaulted
ceiling to accommodate the clerestory, which charges an 8-in. {20-cm)-thick brick partition wall. The south
glazing includes a small integral sunspacs with skylights and a tile floor. Aithough it is a large house, it is rela-
tively tight, with infiltration at oniy 0.38 air ¢change per hour under typical winter conditions.

The solar aparture area is only 9% that of the floor area, and, consequently, the passive heating ratio was as
low as 15% in December. Because of the efficiency of the building envelope, however, the auxiliary heating
energy needs were small for a house of this size. The living room temperature occasionally exceeded 80°F

(27°C). due to solar gains from the sunspace and the clerestory.

Source of Information: fhsive Solar Perfor mance . Swummary of 1981-82 Class B Besults

(by J.5wisher and T. COwinaE p)
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Performance data for systems evaluation

PROJECT TITLE Denver Metro Site DMJ
Aurcra, Colorado

Us/Cco-10

BUILDING AND SYSTEM DESCRIPTION
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Solar collection and thermal storage: D
A Partial Trombe thermal storage wall m
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C Brick mass wall and pavers surrounding @
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Heat distribution: . =
D Stairwell : 0 0

Augziliary heat:
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Performance Summary

Annual Summary

half levels above and below.

Heating Source  Monthly Heating Load 5
7 Internal o g ~ 800 %ﬂ 243
Auxiliary [ ] Load Reduction f
: by ion from
o :
Passive 700 i?; T Passive Solar
Fa )
ol ]| &H .
- a0o ; 3:9 124 Load Reduction from
£ {% E Internal Heat
300 E.’OU 4 Generation
- 400 ? 0 Net Auxiliarv Heat-]
s g ing
7 L300 =
o .
Z % /ég L 200 < Heating Load Provided by %
G g R 3 ; 50
\\‘ ° Passive Solar
3 N \ Lo T Heating Load Provided b
\ \ Int gl G Y 21 3
\ nterna eneration
§\\l & & ' ' ; 0 Heating Load Provided b
I Moy oEC  JAN  FEB mAR AR g Y 29 ¢
1981 1982 Auxiliary Heating
CONCLUSIONS/FINDINGS

This house is 2 small split-ievel design with a partial basement and a crawl space. The south glazing is backed
by a 3-ft (1-m)-high brick-veneered concrete wall. The main living area is at grade level. with bedrooms at lhe

The auxiliary heating energy is relatively uncertain because the cccupants insisted on using their woodstove
throughout the heating season. The monthly energy summaries include estimates of wood heatin the auxii-
iary heating figures. Wood heat is not included in the auxiliary energy piotted on the hourly data graphs. but
stove use is obvious from the sudden increases in the indoor temperature at night. The interior temperature
was kepl relatively cool. averaging 64°F (18°C). This reduced the purchased energy needs and allowed the
solar component (0 meet about half the heating load.

Source of Information:

PASSIVE SOLAR. PERFORMANCE : SUMMARY OF 1981-8Z CLA®S B RESULTS

(by .J. 9wisher and T. COvJ;Aﬂ)
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Performance data for systems evaluation
PROJECT TITLE OITE DML
US/CO-12 AURORA , COLORADO

BUILDING AND SYSTEM DESCRIPTION

Sclar cokaction:
A Clereslory
& Other south-facing windows

Thermai slorage:
€ Mass Walls {4-inch brick veneer)
& Basemant slab and walls {poured concraie)

Haeat distribution:
£ Paddia tan
F Stairwall

Auxiliary heat:
Q Fireplace
H Gas torced-air furnace

unfinished basemant

D
g r——

Lowar Floar Flan

Mula Floor Flan
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Annual Summary

HIT;?{.E::‘I.“ Monthly Heating Lead %0 250
;:::‘:l:")’ ] Load Reduction from
m700 o, gﬂ Passive Solar
SERE
Z
CE00 N —
2 g é— ne T Load Reduction from
100 ﬁ,\ o Internal Heat
! 2 Generation
L0 o I~
- c § Net Auxiliary Heat-]
e ;
77 / 300 U; lng
L1200 = :
S 5 Q Heating Load Provided by
\\ \ \ 100 = Passive Solar 51 %
Heating Load Provided by
N &. %l t& i 0 Internal Generation 16 2]
NQY DEC JAN FEB MAR APR .
1981 1982 Heating Load Provided by 3| 4
Auxiliary BHeating
CONCLUSIONS /FINDINGS

This house is a multilevel design with south windows, skylights, and a clerestory. The top level contains the
family room, with a vaulted ceiling for the clerestory and a brick-venaerad north wall, The living room and

kitchen are at grade level and contain the remaining solar glazing. Two bedrooms on the north side are par-
tially below grade level with a halt basement.

Although the solar aperture area is refatively small (only 9% that of the floor area), it was effective in meeting
about half the heating load through the winter. The solar gain had little etfect on the north bedrooms, which
typically remained as much as 20°F (11°C) cooler than the famiiy room on sunny winter days.

Source of Information: Passive Solar Performance . Swmmary of 1981-82 Class B Reswits

(v J.Swisher and T.Cowing )
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Performance data for systems ,evaluation
PROJECT TITLE SITE MPA
BOULDER , COLORADO
Us/Cco-15

BUILDING AND SYSTEM DESCRIPTION
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This 15 a manufactured panelized house with a two-story solarium, The solarium has a tile floor charged by a
large diract gain component, Solarium air is open to the interior living space and can be vented into the attic.
The solarium glazing is fitted with an RS insulating curtain that is mechanically drawn at night,
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TONCLUSIONS/FINDINGS

small.

day. Beoa
ine night-time thermostat setting was about 13 °C, which resulted in

Jow avzrane indoor temperatures. The solar component supplied about 60% of

the midi-winter heating Toad.

The house was being used as a sales model, so it was occupied only during the

use the building was unoccupied at night, the internal gains were

Source of Information: Passwve Solar Pérfofmance: Summary of 1981-92 Class @ Resulfs

{by J.5wisher and T.Cowing )
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Performance data for systems evaluation
PROJECT TITLE OITE_NEC |

TOLLAND , CONNECTICUT

Us/CT-01

BUILDING AND SYSTEM DESCRIPTION

Garage

Living Mastar
Agam Sedroom
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Main Level

> Bagroom

C
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r—-’

Livng
Room

Mazter
QAagreom

This is a singte-story frame house locatad in central Connecticut, It is constructed on a concrete slab and
bermed heavily on the north and west sides, where thera are double walls with a 10 in. (25 cm) concrete outer
wall and a 4 in. (10 cm) insulated inner wall. The combination of direct gain and a sunspace charges both the
slab floor and a brick-taced concrete biock wall between the sunspace and the living room. Two sets of slid-
ing glass doors provide soma control over heat flows between the sunspace and other zones. Night insulation
consists primarily of insulating drapes on the south side. The north and east windows are insulated with slid-
ing panels.
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CONCLUSIONS/FINDINGS

winter days.

The solar components met acout 30% of the targe heating load, except during a very cloudy December. The
accupants kept the doors to the north bedrooms closed. Thus, the solar gain had little 2ffect on these rooms,
where the temperature would drop beiow 80°F (15°C) in the absence of auxiliary heat, even on very sunny

Source of Information: Passive Solar Performonce: 5ummoxq of 1991-92. Class B Reswlts

by J.Swisher oad T. Cme%
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Performance data for systems evaluation
PROJECT TITLE WEHNER , NOWYSZ  AUD PATTSCHULL
IOWA CITY , 10WA
‘US/IA-03

BUILDING AND SYSTEM DESCRIPTION

D OO0 0D

VA S L)
& ST RN (NS ST IOW

SECTON

This two-story house in eastern lowa
FIRST FLOOR PLAN receives direct solar gain from 26
square meters of south-facing double-
glazed windows. Heat is stored in water
tubes directly behind the windows on the
second floor. Additional water tubes
embedded in the lower-story floor slab
— convect heat accumulated in the slab up
e a0 the central dividing wall, to provide
heat to the center of the house. Small
1 I copper tubes also buried in the south
= = edge of the floor slab provide domestic
hot water preheating. The upper floor
windows are equipped with RSI-.60
thermal curtains to reduce night-time
heat losses,

2LSEMENT FLOOR PLAM
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TONCI.USIONS/FINDINGS

Twenty—-two percent of the 27.34 GJ equipment heating load was supplied by the
solar system. A solar fraction of 22% was achieved because the occupants were
willing to endure very low building temperatures (the temperatures averaged only
15°C for the entire period). There are several reasons for the reduced performance
of the system. The house is sited so that it faces 42 degrees west of south, which
reduces the available solar energy to, and efficiency of, the collector subsystem.
The lack of movable insulation for the lower-level collector glazing is important.
Finally, high infiltration levels, which have been calculated as being in excess
of 30% of the building heating load, also reduce performance. A large part of the
losses appear to be through the uninsulated cooling bed under the floor slab. In
spite of above problems, the system did save 5.88 GJ.

Source of Information: Comparative. Report: Pexformance of Pasoive Dolaxr Space. 223
Heatlag Oysiems (DY Vitvd Lols for NOSDA)
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Performance data for systems evaluation
PROJECT TITLE LO-CAL
CHAMPAIAN . ILLINOIS
US/IL-01

BUILDING AND SYSTEM DESCRIPTION
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The Lo-Cal site is a single detached residence located in Champaign, I1linois. The
building is one story built over a crawl space. The energy-saving features include
superinsulation (RSI-4.2 walls, RSI-5.8 ceiling and RSI-3.5 crawl- space walls), an
airlock-type entry and triple glazing on all of the windows. The floor of the house
over the crawl space is uninsulated and the heat loss from the uninsulated ducts in
‘the crawl space is intended to warm the floor for added comfort. The passive system
consists of 18.6 square meters of south-facing triple-glazed windows. There is no

storage subsystem other than the mass of typical wood-frame construction materials.
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CONCLUSIONS/FINDINGS

The building performed well during the monitoring period, but a major portion

of the heat loss was through the uninsulated floor over the crawl space. This

loss rate was measured with a co-heating test. The loss rate of the building with

the unheated crawl space was 277 W/% with the crawl space heated. This results
in a difference of 145 W/%K, i.e., 53% of the heat loss of the house is through
the floor. During normal operation of the building, the heat loss from the unin-
sulated heating ducts in the crawl space keeps the crawl space at approximately
16.79C. The loss from the ducts heating the floor was designed to provide warm
filoors and improve comfort. The performance of this house could be considerably
improved if the floor over the crawl space was better insulated and the ducts

relocated within the conditioned space or well-sealed and insulated. This improve-

ment would increase the delivered furnace efficiency and reduce the heat loss of
the house,

Source of Information: Solar Energy System Perfrmance Evaluation: Lo-Col 225
(by Vitvp Laps for NSDN )
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Performance data for systems evaluation
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This two-stary masaonry house is located in northeastern Massachusetts. It is bermed continuously on the
north and west sides and over the root of the first floor. Direct solar gain is received from south windows and
a clerestory above the first floor living room. Insulating drapes were installed in the spring of 1982, The air-

source heat pump was operated in the resistance moda only during the monitoring period. A heat exchanger
system to reguiate the makeup air was not operated during the maonitoring period.
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CONCLUSIONS/FINDINGS

The house has a relatively low infiltration rate, due to the extensive use of earth berming. However, the heat
loss coefficient is relatively high because of the large glazing area. The solar contribution was 34% of the
heating load in January but decreased in the spring, probably because of the large overhang above the major
direct gain component, The building's ability to retain solar heat was disappointing, as the auxiliary heaters
activated soon after sundown on sunny winter days. This should improve with the use of night insulation,

Source of Information: Passive Solar Performance: Summory of 1991-62 Class B Results
[Ty J. Swisher_omi T Cowing ) 227
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This is a two-story frame house iocated in north-central Massachusatts. It features a full iength sunspace with
208 #12 (19.3 m?) of vertical and sloped glazing. Thermal storage mass is orovided by an insulated concreta
floor and an 8 in. (20 cm) concrete wall separating the sunspace trom the living-dining area. Sliding gtass
doors and windows in this wall provide the occupants with some control over energy exchanges tetween
interior zones. Also. manually operated windows are located between the sunspace and the second floor hed-
rooms. insulating shades are used on the sioped glazing at night.
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PROJECT TITLE Site NEB
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CONCLUSIONS/FINDINGS

The average interior temperature was maintained at a rather high 70°F (21°C) over the heating seasan. The
living zone temperature was quite stable despite large sunspace temperature swings, The passive solar heat-
ing contributions were impressive, providing nearly 50% of the space heating load. Internal enargy gains to
the living zone appear unusually low for this house. This is due to the location of some major appliances in
the unheated basement.

Source of Information: Passive Solar Performance: Summary of 1981-82 Class R Resulrs
(by J.Swisher ond T.Cowing ) 299 —
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PROJECT TITLE

NATONAL BUREAU OF STAMDARDS
PASSINE SOLAR TEST BUILDING
GAITHERSBURG , MARNLAND

Us/MD-08

BUILDING AND SYSTEM DESCRIPTICN
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The National Bureau of Standards Passive Solar Test Building was constructed
to generate performance data on pass1ve systems and components under highly
controlled conditions. The building is divided into four sections by
heavily-insulated interior walls. The inside walls, storage mass and glazing
can be reconfigured for different test purposes.
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CONCLUSIONS/FINDINGS

Cell #1 of the facility is used to house the data acquisition system and a
special calorimeter used for testing passive solar components.
taken in the storage wall and direct gain cells as part of the DOE Class A

In this program, data from highly controlled test
periods is used for validation of building energy analysis simulations.
data sets have been generated to date from the direct gain cell and two from
the storage wall cell, each under different ambient or indoor control

These data sets are currently being used by Los Alamos National
Laboratory and the Solar Energy Research Institute to do validation runs on
DOEZ.1, BLAST 2.0, SERI-RES and TRYNSYS. These standard data sets are
well-documented and available to other researchers,

Passive Solar Test Program.

conditions.

Pata have been

Five
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PROJECT TITLE . RYMARK. 1

FREDERICK , MARYLAMD

Us/MD~-09

BUILDING AND SYSTEM DESCRIPTION

LLNING ACCN

LIVING ROOW
s e

SCUTH ELEVATION

Rymark I is a standard bi-level
home constructed by Ryan Homes
in Frederick, Maryland. It is a
13.4 meter by 11.0 meter
rectangular  structure fitted
with the Ryan standard energy
package (RSI-5.3 ceiling, RSI-
: At 2.5 wall, double glazing,
aanigg ¢ m} coxur aco insulated doors, and foundation
perimeter insulation). The rear

r =t = wall of the house faces south
LOWER. FLOOR PLAM and has 6 square meters of

glass. There is no glass on the
east or west walls, Rymark I is
Ryan's standard building with no

modifications other than a
’//,/,,ﬁgg:;f77ﬁ‘§:::;2,\\\ southern orientation. This buil-
_ : ding is used as a ‘"reference"

building to compare the perfor-
mances of Rymark II and Rymark
I1I.

STORACE
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CONCLUSIONS/FINDINGS
This is a conventional "reference" house monitored for side-by-side comparison
with Rymark II and Rymark II1I. The house has a lower heating load than
expected because it was kept at an average of 15 °C for the monitoring
period. The net solar gain for the season was 8% of the incident solar energy.
Source of Information: Solor Energy Sysim Performance Evaluotion: Rymark T,1,I0
(by Vitrg Laks fsr NSDAM) ]
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Performance data for systems evaluation
PROJECT TITLE RYMARK TE
FREDERICK. . MARYLAMD
USs/MD-10

BUILDING AND SYSTEM DESCRIPTION
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Rymark II 1is the same basic
building as Rymark I. with some
modifications for passive solar.
The south- facing window area is
almost doubled to approximately
11.5 square meters and the
north - facing glass was reduced

i by 16%. A1l the windows are
B - — triple-glazed and have RSI-.9
) ) "window quilt" movabie insula-
— = = tion. A .61 meter overhang is
LOWER FLODR PLAN provided on the -south side to
prevent overheating in the

- summer.

@
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ONCLUSIONS/FINDINGS

The net soldr gain on the south;facing windows was 735 MJ. The glazing system
collected 24% of the incident solar energy. The internal gains were very low

because the building was unoccupied,

The floor stab is covered by carpet and participated very little in the net
energy balance of the building, maintaining an average temperature of 13.9 °C
The window insulation was not used regularly
during the monitoring period because the building was unoccupied.

gver the monitoring period.

The overall savings of this house over the Rymark I house due to the "sun-
tempering”" of the design is estimated to be 20%, at an incremental cost of

$1300.

Source of Information: Solar Erergy System Performance Evaluatiow . Rymark 1, I, 1T
(by Virro lobs for NSDND :
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PROJECT TITLE RYMARK TT
U8 /MD-1 1 FREDERICK. , MARVLAND

BUILDING AND SYSTEM DESCRIPTION

SOUTH ELEVATION

Rymark III has 17.7 square
meters of south-facing glass.
| The south-facing windows are
| triple-glazed with reflective
f
|

louvers behind the inner

N glazing. The blinds are

designed to reflect sunlight

a1 e ’ onto the brown ceiling which
%m"wl_ﬂ ’ contains a phase-change heat

; : = 4 storage system. This system
LOWER FLOOR PLAN is based on the principles

demonstrated in the MIT SOLAR
5 Project. The phase-change
ceiling consists of 52 square
meters of eutectic salts
(sodium sulphate decahydrate)
in bags laid between the
ceiling rafters. RSI-7 insu-

lation is placed over the

bags in the ceiling. The eu-

r tectic salts are designed to

] change phase at 23 °C. The

@ = ceiling storage system is lo-

| cated in the southern half of

o the ceiling in the dining

room, kijtchen, master bedroom

and the recreation room
e EARLT AN i o m e — o :.-:':::.::":::;::% downs ta -i rs.
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CONCLUSIONS/FINDINGS

ijark I11.was unoccupied for the monitoring period. The non-solar energy
consumption represents a 23% savings over Rymark I.

The effect of the thermal mass ceiling caused a shift in the auxiliary energy
use profile. Typically, the house warmed up slowly in the morning and the
auxiliary neat turned at off at about 10:00 a.m. The storage system carried
the load until 9:00 p.m. when the auxiliary heat came back on.

Source of Information: Splar Energy Systm Perbyrmance Evaluation: Qymrwk 1,1,

(bnf Vit Lobs fov NSDM)D
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PROJECT TITLE SITE NEH

TOPSHAM , MAINE

US/ME-01

BUILDING AND SYSTEM DESCRIPTION
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Sowih Flavstion

This two-story frama house is located along the lower seacoast of Maine. It is constructed over a full base-
ment and has a retrofit greenhouse built over a crawl space with 161 ft2 (15.0 m2) of sioped, south-facing glaz-
ing. No significant thermal storage mass is present. A sliding glass door separates the greenhouse from the
living room. An eiectric fan is also used to move haated air from the greenhouse to a first floor badroom. Insux
lating shutters are used in the greenhousa only,
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CONCLUSIONS/FINDINGS

Space heating requirements were kapt to a minimum by maintaining the average interior temperature at a
moderate 65°F {(18°C) and setting the thermostat back saveral degrees at night. The greanhouse met 40% of
the space heating load. With tha sliding giass doars open during the day, heat from the gresnhouse was con-
vected even to areas on the secand floor. The lack of thermal storage mass and the closing of the sliding
glass door brought tha greenhouse temperature down rapidly in the evening, even with the use of night insu-
lation. The temperature in the greenhouse was not permitted to drop below 45°F (7°C).

Source of Information: Passive Solar Performance: Summary of 1901-82 Class B Reswits
. Py J-Swisher_ang T, Cowing i
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Solar Low Energy Buildings
Performance data for systems evaluation

PROJECT TITLE ARNO KAHN

HERMANTOWN , MINNESOTA

Us/MN-01

BUILDING AND SYSTEM DESCRIPTION

" e e et e e e T mLM— e e e e — rmma

The Arno Kahn site ds located in
Hermantown, Minnesota, a suburb of
Duluth. The house is a modified
direct-gain / sunspace sytem inte-
grated with a “thermal envelope".
The  two-story 1inner zone has
approximately 121 square meters of
conditioned living space. The outer
zone consists of a  three-story
solarium, a convection loop along
the roof, north walls and basement,
and the thermal mass below the
living zone. The exterior shell is
heavily insulated. A sand-filled
concrete block three-story mass wall
separates the sunspace from the
living space. Manuaily operated
shades originally provided night
insulation on the south-facing
windows. These were replaced by
automatically-controlled RSI-1.8
thermal curtains in the fall of
1981,
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CONCLUSIONS/FINDINGS

In 1980-81, 27% of the building heat load was lost through the glazing.
Subsequently, a complete movable insulation system was installed.

The most notable feature of the house is the "double envelope" design. In
theory, air is supposed to flow out the top of the sunspace during the day,
across a ceiling chase and down the north walls, dumping the heat into the
basement slab and earth below. At night, air is supposed to flow up the north
walls, picking up heat from the basement.
be very limited, and the outer envelope temperatures were highly statified.

In practice, this flow was found to

source of Information: Solar Energy Sysiem Performance Evaiuation: Arno Kahn
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Passive and Hybrid
Solar Low Energy Buildings

[INTERNATIONAL ENERGY AGENCY: SCLAR HEATING AND COOLUING - TASK VI

LINCOLM , NEBRASKA

Us/NB-01

BUILDING AND SYSTEM DESCRIPTION
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. Section pgeacy

This large two-story house in southeastern
Nebraska has a variety of passive solar
features, The lower level has a large
sunspace with both vertical and sloped
glazing. A common wall between the
sunspace and the Tiving room is heavily
glazed for pass-through direct gain. A
thermostatically-controlled sunspace fan
charges a rockbed below the brick floor of
the sunspace. The upper Tlevel receives
direct gain through south windows,
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CONCLUSIONS/FINDINGS

The auxiliary heating needs wers quite low for a building of this size. The solar contribution was small during
an unusuaily cold January but ingreased t¢ 40% during February and March, The poor January performance
can be attributed to two factors. First, the mass wall component was shaded during much of the afternoon.
The higner sun angles after January alleviated this problem. Sec¢ond, the cold January temperatures caused
excessive heat losses through the sunspace, negating much of its energy collection. Because the rockbed is
below the sunspace, not the living space, its energy storage is of little use to the living space when the sun-
space is colder than the living space, as was the case throughout January.

Source of Information:_fassive Soar Performance : Summary of 991-82 Closs B Results 243

by J. Swisher and T.Cowing
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PROJECT TITLE Site SSK
Black Mountain, North Carolina
US/NC-03

BUILDING AND SYSTEM DESCRIPTION

BATH KITCHEW

Lidg,
ROOM

R

South Elavation

This small slab-on-grade house is located in Black Mountain, in western North
Carolina, It has mass walls behind most of the south glazing. These walls are
made of 20 c¢m-thick concrete blocks filled with cement. The south glazing is
fitted with insulating shades for reducing both winter night-time heat loss
and summer day-time heat gain.
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CONCLUSIONS/FINDINGS

heating load through the winter.
stable temperatures in the living space.

The amount of south glass is quite small: it is less than 10% of the floor
area of the house. Nevertheless, it was effective in meeting 36% of the
The thermal mass helped maintain relatively

Source of Information: Passive Solar Performance: Swmmary of 1961-82 Class B Resuits

(by J.5wisher and T.Cowing )
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PROJECT TITLE

}\

¥

ENVIROCNMEMTAL PARTNERSHIP
CREAM RIDAE , NEW JERSEY

Us,/NJ-01

BUILDING AND SYSTEM DESCRIPTION
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Tocated in a wooded
It
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house
area near Trenton, New Jersey.

This

246

incorporates a two-story direct gain SEEONY FLO0R

sunspace, a three-story Trombe wall

and a passive solar water preheat - 4 owartn Y,
tank.  Storage of solar heat is &7 =P_Tn
provided 1in the .30 meter thick AXV/HJC>[“”“ 4 , AL
Trombe wall and in a series of : =2 el
phase-change rods in the sleeping . == = Gl
Toft. A small fan redistributes ' : a
collected heat in the upstairs to RecpeaTion 1 :

the lower floor. 4\/) i
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. CONCLUSIONS/FINDINGS

The overall collection efficiency was an estimated 18% of the total incident
radiation.

The conduction heat loss from the sunspace was as large as the solir energy
collected, at 9.12 GJ lost., This loss was due to the large (15.6 net m~ glass
area. The addition of a movable insulating curtain could reduce the heat loss
from the glass area by up to 1/3. This addition would be the single most effec-
tive method of increasing the solar heating contribution.

The estimated heat flux from the interior of the Trombe wall was 1.66 GJ
over the six-month season, which translates to an estimated overall collection
efficiency of 4%. This indicates a fundamental problem at the site - the high
exterior losses from the Trombe wall. The site owner operated the wall in a
purely conductive mode; that is, the interior wall vents were not opened during
the day. Energy was transferred through the wall in a conduction mode only,
which may have limited the wall output to some extent.

The Trombe wall had a seasonal variation in temperature as well as a daily
temperature swing. The msss wall participates less in the dead of winter (Dec.
and Jan.) when the building temperature nearly equals the wall temperature. The
wall did provide a net positive effect, since it was essentially adiabatic
(i.e., no net heat transfer) during most of the six-month heating season.

Source of Information: Solor Energy Syskm Performante Evaluation: Environmental Partnership

{by Vitro laos for WSDAD - 247
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PROJECT TITLE GILL HARROP
BlG FLATS , NEW YORK.
US/NY-01

BUILDING AND SYSTEM DESCRIPTION
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Floor Plan

Cross Section

The collection aperture on this single-story residence in central New York
State consists of vertical glazing on most of the south wall and a clerestory
which admits solar radiation into the north rooms. The glazing is fixed
doublte-walled fiberglass with operable glass windows to permit venting. A1l
south-facing glazing has movable quilt-type insulated curtains. Both the south
wall and the clerestory have overhangs to prevent summer overheating. Heat
storage is in the concrete floor slab and exterior insulated concrete walls.
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CONCLUSIONS/FINDINGS

Source of Information: Solar Erergy Sysiem Performance Evalugtion : Gill Harrop

The system was operational throughout the 1980-81 heating season and performed
very well. The house was unoccupied for the entire period. During this
period, the auxiliary heating thermostats were set back. This allowed the
solar system to supply most of the space heating requirements of the building.
Since the house was unoccupied, there was no one there to operate the movable
insulation. It is anticipated that when the house is occupied the increased
heating Toad resulting from the higher thermostat setting will be partially
offset by the use of the insulating curtains.

{by Vitro Lobs for NSDAD)
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PROJECT TITLE BAKER CONSTRUCTION
CINCINNATL, OHIO
US/0H-01

BUILDING AND SYSTEM DESCRIPTION

SLECPRG anca

The lower floor of this 149 square meter,
two-1evel house in Cincinnati, Ohio is below
grade. The greenhouse has 37 square meters
of double.glazing and is constructed so that
solar energy can be admitted to both floors.
The upper 8 square meter portion of the
greenhouse 1is a site-built active solar
collector, from which solar heated air is
fan-forced into the 1iving space,
Insulating shades (RSI-.6) reduce greenhouse S
heat losses at night. Additional solar

CREEWHOUSL <« _*

energy is collected by two windows located
in the sections of the south wall which
extend to the sides of the greenhouse.
Thermal  storage is provided by a 30
centimeter concrete and brick mass wall,
located between the greenhouse and 1iving
area, the floor slab of the greenhouse and a
phase-change module mounted on the south
face . of the mass wall. Extra heat, when
required, 1is provided by a wood-burning
stove and electric baseboard heaters. S UOPER LEVEL
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CONCLUSIONS/FINDINGS

The infiltration loss was 36% of the building heat load.

were high.

provided 21% of the heat load. The electric
in the bedrooms on the lower level, Because
building, the upstairs is always warmer than
used over .the stairwell to try to destratify
limited. At times,

when the greenhouse was hot,

The 1nternal gains

This is due to the frequent use of the electxic clothes dryer which
was vented indoors during the heating season.

The electric baseboard heaters
baseboard heaters were mainly used
of stratification of heat in the
the downstairs. A ceiling fan is
the air, but its effectiveness is
the upstairs overheated and the

dewnstairs was cool and required auxiliary heating,
The movable insulation in the greenhouse was used when possible on cold nights

and to prevent overheating during warm days.

The operation of the "window quilt"

was limited for much of the season due to problems with the curtain pulling loose

from the track.
the track.

The storage wall absorbed 19.15 GJ and gave off 19.03 GJ.
of the solar emergy used went through storage before going to the load.
change system responded very quickly to incoming solar radiation.

The weight of the curtain on a 60°

slope tends to pull it out of

Ninety-five percent
The phase-
The phase-

change storage tubes in the vertical position seem to stratify severely.

Source of Information: Soaf Ereray System Perfrmance Evaluation: Baker Constyuckon 251
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PROJECT TITLE MODENA HOMES
US/OR-08 EUGENE , OREGON

BUILDING AND SYSTEM DESCRIPTION
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? peply

BARREL DETAIL

This single-story home, located in Eugene, Oregon, has a direct gain system
with 16.1 square meters of south wall glazing area and 2.9 square meters of
clerestory windows. FEighteen 210-litre drums located directly behind the
south wall windows provide thermal storage. Auxiliary storage is provided by
the 10 cm floor slab. Night heat losses from the clerestory and the windows
directly in front of the water drums are reduced by insulating shutters which
have an RSI-2.5 value. Auxiliary space heating is provided by a wood stove and
an electric furnace unit.
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CONCLUSTONS/FINDINGS

The number of heating degree-days for the monitored period, 4,129, was 8%
lower than the long-term average of 4,503 heating degree-days. The amount of
measured insolation available to the south glazing was significantly lower
{50%) than the long-term expected average. The lower insolation values are
partially due to local obstructions, consisting of a house located not too far
to the south and a picket fence. In addition, the weather cover on the winch
for the shutters shades the lower collectors and pyranometer part of the time.
The low available insolation levels in part explain the rather poor
performance demonstrated by the passive solar system. Also influential were
- the elevated interior temperatures which required additional auxiliary energy
to maintain,

The house was occupied during the entire monitored period. The owners did
experience some difficulties operating the movable insulation. The shutters
jammed in the partially-open position, which prevented calculation of the
operational incident solar energy or night-time R-values of the windows.
Losses from the collector are based on estimated times of operation.

Source of Information: Comparntive Repovt: Rerformance of Passive Solor Solar Space. 253
Heating Oysims (by Vitro Lpbs for NSDA) :
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PROJECT TITLE SITE NEL
. JAMESTOWN |, RHODE [SLAND
US/RI-02

BUILDING AND SYSTEM DESCRIPTION

‘ l
— - e

This  single-story house is
lecated near the Atlantic
seacost 1in Rhode Island. It

l 0=
Jagroom E =[] oo
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Main Laval

was manufactured in sections P——

and assembled on a full- -TTT T&

basement concrete foundation. e r 28 Senvoscr
It has a sunspace with 6.5 Roam [——fj ng

square meters of  sloped A e oo

glazing and a concrete floor ) .

for thermal mass. The house ' — -

also  receives direct solar
gain through 9.7 square meters
of south glazing. Heated air
from the sunspace can be blown
to the bedrooms in the rear of
the house through insulated
plenums in  the basement,
although the fan did not
operate during the monitoring
period. :
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CONCLUSI_ONS/F INDINGS

This house remained unoccupied through the heating season so there was very little internal heating. Also,
the interior temperatures were allowed to float during December and January and at times fell below S0°F
(10°C}). Thus, the measured solar contribution to the space heating load of 46% does not reflect the system’'s

performance under normal conditions.

Source of Information: Passive Solr Performance: Summary of 199192 Class B Results |

by J.Swisher ond 1. Cowina
e
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§ Space heating for this house is sup-
i § plied by three sections of two - story
Trombe wall, and a sunspace located on
B — - the third floor. Thermal storage is
=il : provided by the .30 meter Trombe wall,
FIRST LEVEL ' a hollow-core north wall and two cen-
trally located fireplaces. RSI-2.1
thermal curtains reduce night-time heat
256 ' losses from the Trombe wall,
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CONCLUSIONS/FINDINGS

The Trombe wall collection efficiency was 32%, while the sunspace collection
efficiency was 33%. The movable insulation subsystem required 0.53 GJ to
operate. Thus, the solar collection Coefficient of Performance {COP) was
38.0. Ninety-eight percent of the solar energy to the load was delivered via
storage. Direct gains were small with the sunspace contributing about 6.94 GJ
of the collected solar energy. Most of the sunspace solar energy heated the
upper level of the home, while 1.99 GJ were transferred by fans into the rear
mass air-core wall. The automated movable insulation system reduced heat
losses through the single-glazed Trombe wall.

The performance of the passive solar cooling subsystem was excellent,
fuxiliary cooling energy was small, 0.07 GJ, and was used only at the end of
July. The storage mass worked very well, reducing temperature swings during
the cooling season. A total of 22.30 GJ of thermal energy was removed from
the home by a combination of the building's resistance o net radiant gains
and through night venting via windows, cool tubes, and the twin thermal
chimneys. The thermal chimneys have been shown to remove approximately 24.6
MJ per hour at a 4.4 °C difference in temperature from inside to the outdoors.

Source of Information: Solar Energy System Performance Evalucdion: @oberts Home 257
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PROQJECT TITLE Site SSN

Richmond, Virginia
US/VA-05

BUILDING AND SYSTEM DESCRIPTION
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lower level. The upper ievel receives some direct gain. The water wall consists of sixteen 94-gal {355-L)
moduies made of black fibergiass-reinforced polyester.
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This small siab-on-grade house in northern Virginia has a water wall in the south-facing great room on the




Tvpical Summer Dav ’ Typical Winter Day

3 - 201 2
(WA [PC] 5
r - LIVING ROOM
0 {TEHVG' 7
: ~~ 207 -'- ” - :} ...... vann s ree .-.20
I (_‘J - ' 1
750 301 g 1 ‘1] ; i WiDENT ~
A 2 o | ]Ir Ll RADIATION . 15 5
W ! 2
o N ]
500 201 : g
o wl
151 W 3
- - -
250 101 2 g
-0+ =
G
0 0 houn .
02&6810121&161820222& o
TiME (HOURS) FROM 1/26/82  0:00
Performance Summary Annual Summary
Monthly Heating Load
Heating 3 g 214
g Jourca &0 — .
77 Internal FT0 @ Load Reduction from
FQ Auxiliary 2 ] Passive Solar
Passive L 400 \D. 5:
. —
500 Z ég 118 Load Reduction from
1 &~ . Internal Heat
L 400 2 &2 1 Generation
I S—
L
200 & Ep Net Auxiliarv Heat-
o [ l ;
@ g ing
200 E T
oo = Heating Load Provided by %
Passive Solar 45
=0 Heating Load Provided by ¢
Internal Generation 24
Heating Load Provided by 0 g
Auxiliary Heating

CONCLUSIONS/FINDINGS

The solar componeants performed well, maeting almost haif of the heating Icad. The large thermal mass main-
tained comfortable temperaturas in the great room, with no overheating. The auxiliary heating control used a
nighttime setback of the great room temperature and a daytime setback of the bedroom temperatures, Thus,
the temperature in the bedrooms often dropped below 60°F (16°C) during cloudy winter days.

Source of Information: pagsive Solar Performance: Summary of 1981-82 Class B Results

(by J.Swisher and T.Cowing ) _
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BUILDING AND SYSTEM DESCRIPTION
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This single-story frame house is located
in northern Vermont. It 1is a simple
redesign of ~a standard "tract" home,
with  significant energy conservation
features such as double-wall construc-
tion and triple-glazed windows. No
thermal storage mass is provided other
than that attributable to the interior
structure and furnishings. Ventilation
air for the Tiving zone is tempered by
an air-to-air heat.exchanger,

260 “First Floor




Typical Winter Day

Tveical Summer Dav
(WA [°C]
50 30
Vg
500 207
151
250 107
G

w—-

=S B
| 1

. TEMPERATIRE. (DEG-L)
[=3

i —]0
v L LIRSS Lol ‘tlip:,-;&- oo Al
1~ INCIDENT b -
' RaApixTiON Temp. z
l St
1 AUYALIARY AMBIEMT >
1 EMERGY “TEMP,
L e $
[ ¥ prd
13 o
' -
B §

houn

T T s s v % BB 202U

24
TIME (HOURS) FROM 1/22/82  0:00

Perfcrmance Summarv

Annual Summary

Heating Source Monthly Heating Load 246
lnrafncl 800 §_, ] Load Reduction from
Auxillary .
=X Passive 700 3 195 Passive Solar
> < l I@l
9 -~ o~ 2
L s00 = Fy Load Reduction from
< = Internal Heat
L b .
500 . .9.,\, Generation
L 100 W g Net Auxiliary Heat-
x =
s ing
=
~100 W
@ . :
L 200 £ Heating Load Provided by 21 4
2 Passive Solar
~1a0 T Heating Load Provided by 2
- Internal Generation 15 g
: S k\\\ 0 . < .
NOY DEC JAN Heat‘::l.ng Load Provided by ) g
1981 1982 Auxiliary Heating

CONCLUSIONS/FINDINGS

An effective vabo'r parrier and gxtensive insulation contributed to a relatively low building heat loss coefficient
of 221 Stu/hr-2F (117 W/°C) and typical infiltration rate of 0.20 air change per hour. The relatively smali south
glazing area supplied 20% of the space heating foad. The solar effects occurred primarily during the daytime
with little carryover to nighttime periods, The thermal mass was sufficient for the small glazing area. as the
interior temperature was between 85° and 70°F (18°-21°C) about 80% of the time. Interior partitions

apparently prevented solar heating in the northern rooms.

Sourca of Information: Passive Solor Perfor manes: Swmmany of 1921-862 Class B Resuuts

(b\! J. Swisher ¢ T.(‘,gm'noj_\
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PROJECT TITLE Clairemont House Site MAC

Fau Clajire. Wisconsin

-
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BUILDING AND SYSTEM DESCRIPTION

= v m]
Lwving
I Room
N L

! Basamant %’g
=
e
B ——— = ¢<\<\\//
Q//, > Section A-A \q‘\/,\%/ !

INENENRERINAN
=

eazRagTETETRS]

A

Solarium

Flrst Ftaar

Entry

This house in western Wisconsin receives direct

gain from south windows and clerestories which charge

interior brick storage walls. A small integral solarium

with a concrete floor is adjdcent to the Tiving room. The house
is well-insuTated, with RSI-5.8 walls and triple-glazed windows.
South windows have insulating drapes to reduce night-time heat loss.

Badroom

Bwdaroom

Master
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(CONCLUSIONS/FINDINGS
Due to the efficiency of the building enveiope, the auxiliary heating needs were low for such a cold climate.
The solar component contributed 26% of the winter heating load. Although the solarium temperature fluctu-
ated a great deai, the temperaturea in the rest of the house was more stable and comfortable.
Source of Information: ive 3 -f < 9 - ts
(ty J.Swisher ond T.Cowiag ) -
. ~J
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APPENDIX A

LIST OF TASK VITI, SUBTASK A REPRESENTATIVES
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IEA SOLAR PROGRAMME, TASK VIII

Passive and Hybrid Solar Low Energy Buildings

Subtask A Contact Persons

CANADA

DENMARK

HOLLAND

ITALY "

NEW ZEALAND

NORWAY

SPAIN

SWEDEN

SWITZERLAND

UsA

Sherif Barakat
Division of Building Research
Thermal Performance Section
National Research Council

of Canada
Ottawa, Ontario K1A OR6

Ove Mgrck

Thermal Insulaticon Lab.
Technical University of
Denmark

Building 118

DK-2800 Lyngby

Bart Poel
BOUWCENTRUM

Weena 700
NL - Rotterdam

Sergio Los

Synergia

Via B. Ferracina 36

I-36061 Bassano Del Grappa (VI)

Dr. T. Haskell

Physics & Engineering Lab.
Dept. of Scientific &

Ind. Research

Lower Hutt

Terje Jacobsen

SINTEF Energy and Fluid
Dynamics/HVAX-Section
N-7034 Trondheim~-NTH

Jaime Lopez de Asian
Seminario de Arquitectura
Bioclimatica

Phone
(613) 993 9538

Telex

053-3145 NRC ADMIN OTT

Phone

{(02) 88 35 11/5234

Telex
37529 DTH DIR

Phone
(10)11 61 81

Telex

Phone
(424) 212343

Telex 22843

Phone

Telex
Physics N23814

Phone
(7) 593871

Telex
55620 sntf n

Phone
(954) 61 01 13-

Excuela Superior de Argquitectura

Arda Reina Mercedes SN
41012 Sevilla

Ake Blomsterberg

Building Physics

National Testing Institute
P,0. Box 857

§-501 15 Borés

S. Robert Hastings
EMPA -~ Bauphysik
Ci-8600 Dubendorf

Michael J. Holtz

Architectural Energy Corg.
8753 Yates Drive, Suite 105
Westminster, CO 80030

Phone
33-16 50 00/5174

Telex

Phone
{1} B23 4795

Telex

Phone
(303) 428-8228

Telex
3720504-AEC
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