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(NTERNATIONAL ENERGY AGENCY

In order to strengthen cooperation in the vital area of
energy policy, an Agreement on an International Energy
Program was formulated among a number of industrialized
countries in November 1974, The International Energy
Agency (IEA) was established as an autonomous body
within the Organization for Economic Cooperation and
Development {(QECD) to administer that agreement. Nine-
teen countries are currently members of the IEA, with the
Commission of the European Communities participating
under a special arrangement.

As one element of the international Energy Program, the
participants undertake cooperative activities in energy re-
search, development, and demonstration. A number of
new and improved energy technologies which have the po-
tential of making significant contributions to otir energy
needs were identified for collaborative efforts. The IEA
Committee on Energy Research and Development (CRD]),
assisted by a small Secretariat, coordihates the energy re-
search, development, and demonstration program.

Soler heating and cooling program

Solar Heating and Cooling was one of the technologies se-
lected hy the |EA for a collaborative effort. The objective
was to undertake cooperative research, development, dem-
onstrations and exchanges of information in order to ad-
vance the activities of all Participants in the field of solar
heating and cooling systems. Several suh-projects or stasks»
were developed in key areas of solar heating and cooling.
A formal !mplementing Agreement for this Program, cover-
ing the contributions, obligations and rights of the Partici-
pants, as well as the scope of each task, was prepared and
signed hy 15 countries and the Commission of the Euro-
pean Communities. The overall program is managed by an
Executive Committee, while the management of the sub-
projects is the responsibility of Operating Agents who act
on behalf of the other Participants.

The tasks of the IEA Solar Heating and Cooling Program
and their respective Operating Agents are:

{ tnvestigation of the Performance of Solar Heating
and Cooling Systems — Technical University of
Denmark

Il Coordination of R & D on Solar Heating and Cooi-
ing Components — Agency of Industrial Science and
Technology, Japan

Il Performance Testing of Solar Collectors — Kern-
forschungsanlage Julich, Federal Republic of
Germany

[V Development of an Insolation Handbook and In-
strumentation Package — United States Depart-
ment of Energy

\Y Use of Existing Meteorological Information for
Solar Energy Application - Swedish Meteorological
and Hydrological Institute

VI  Performance of Solar Heating, Cooling and Hot
Water Systems using Evacuated Collectors — United
States Department of Energy

VIl Central Solar Heating Plants with Seasonal Storage
— Swedish Council for Building Research

Collaboration in additional areas is likely to be considered
as projects are completed or fruitful topics for cooperation
identified.

Task | — Investigation of the performance of solar
heating and cooling systems

In order to effectively assess the performance of solar heat-
ing and cooling systems and improve the cost-effectiveness
of these systems, the participants in Task | have under-
taken to establish common procedures for predicting,
measuring, and reporting the thermal performance of sys-
tems and methods for designing economical, optimized
systems. The results will be an increased understanding of
system design and performance as well as reports and/or
recommended formats on each of the task activities.

The subtasks of this project are:
A Assessment of modeling and simulation for predict-

ing the performance of solar heating and cooling
systems

B Development of recommended procedures for
measuring system thermal performance

c Development of a format for reporting the per-
formance of solar heating and cooling systems

D Development of a procedure for designing economi-

cal optimized systems

E Validation of simulation programs by comparison
with measured data

F Solar-assisted low-energy dwellings

The participants in this task are: Belgium, Denmark, Ger-
many, Italy, Japan, the Netherlands, New Zealand, Spain,
Sweden, Switzerland, United Kingdom, United States,
and the Commission of the European Communities.
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FORWARD

This publication of thirty—-eight dwelling projects is the result of a survey
conducted to identify projects and their associated instrumentation available
in participating countries as a source of performance data. The survey was
coordinated and compiled by the United States Department of Energy under the
direction of the Operating Agent, Denmark. It represents one of the assigned
items of work under Task I, Subtask (F) Solar-Assisted Low-Energy Dwellings
(SALED).

The purpose of the survey is to permit the participating countries to identify
selected instrumented solar assisted low energy dwellings as a starting point
for obtaining performance data necessary to test and validate their performance
simulations models. The specific applicability and appropriateness of the data
from these projects for testing and validating simulation models cannot be
assured. Additionally, many other instrumented projects exist and may be suit-
able to validation of simulation models. This survey of instrumented facilities

is only a starting point to locate appropriate and usable performance data.

The survey form was designed to be in conformance with performance reporting
procedures established by the CEC Performance Monitoring Group and the author

ig indebted to this group for their earlier work. Also, the author wishes to
acknowledge the work of Task I, Subtask (C) Reporting Formats who have developed
a standard reporting procedures and formats for thermal performance of solar
heating and cooling systems in buildings. This format carefully describes the

form the data should take to be useful to modelers for analysis and validation.

o Bty —

P. Richard Rittelmann
Representative for the
U.S5. Department of Energy






The following document 1s a compilation of surveys outlining the
instrumentation of thirty-eight active or passive solar projects in
nine countries. For organization's sake, they have been arranged
alphabetically by country. They have also been arranged alphabetically
by project title within each country.

The first section is composed of the surveys themselves. The second

section 1s a rearrangement of data compiled from the surveys, The
rearrangement compares answers from similar survey questions for each
of the thirty-eight projects. Since the survey was divided into

distinct parts, such as climate, building and solar system description
and meteorological, solar system and building system instrumentation
capabilities, the data comparison in Section II is grouped in these
subsets:

. Building Description

. Solar System Description

. Instrumentation Description

. Meteorological Instrumentation

. Solar System Instrumentation

. Building Instrumentation
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IEA

SOLAR RAD

SURVEY

Hjortekaer, House C

PROJECT TITLE

SOLAR ASSISTED LOW ENERGY DWELLINGS

Proevekaeret
Address -
2800 Lyngby
Denmark
MAIN PARTICIPANTS
1 2 3
Name M. Byberg Hom Huse Ltd. Vibe-Hansen &
Thermal Insulation Labj
Address Technical University Oremosegaard Lomborg Ltd.
of Denmark. 9870 Sindal Psteraa 19
DK-2800 Lvngb
Dormark oYY (08) 935700 9000 Aalborg
Phone 2 883511 {08) 126077
Responsibility Coordination Construction

PROJECT DESCRIPTION

rs

W Latitude i’__N_Lonitudeﬂ_ Altitude ~_Sea level pp_2829  Base Temp._17
E Sunshine Hours July_Z_%__JanuaryLAnnual _1580
_E_ Source of data Danish "Test Reference Year"
|
& Urban Suburban _X___ Rural
135 m* 4 (simulated)

Floor area No. Occupants __~_ 72—~

Design Temperature internal w 21 s 26 e C
(O] external w 12 s - - C
% Mass type _CONCcrete location _LflOOT
= South Glazing type 3-3 yers e -panes + outside layer on all non-moveable window
8 area(south glass) _13.3 T % of total glass 2o%

night insulation - 5 shaded 531 00§ W:0%
Heated Volume 268.3 m Ventilation Rate 206 m~/h a.c.h.
exhaust air heat recovery
= System energy use(eq. heating ) (Floor)-heating and DHW
L . 2
('I-) Collector type Tube and fin flat plate area(net) 200m
g orientation _due South -ttt 45
o 3
-
8 Auxiliary System type BElectricity fuel type _______ fuel cost 10 ¢ /kih
+ heat pump: exhaust air - DHW (after heat-exchanger)




PROJECT SCHEDULE

DATE
Mu_ssro& 1977 1978 1979 1980 1981 1982
Construction i
completion X
Monitoring sim.hab, non-occupiled
period — . h
Final X X
reports
Report availability Title Six low-energy houses at Hjoritekaer, May 1979
(avallable from) Thermal Insulation Laboratory
INSTRUMENTATION (existing or anticipated)

27,000-36,000 $

Approximate cost of instrumentation package
Description of data recording method

10 min data first stored on cassettes

DATA RECORDED

2 ORI At
O Degree Days 10 _sec,
6 Outdoor Temperature .10 ‘sec,
= Incident radiation on horizontal surface _ 10 sec.
8 Exg:'igfn‘ilfaedia%on in plane of collector 10 'sec.
8 Relfative Humidity _ 10 sec.
- Wind Speed 10 sec.
w Wind direction 10 sec.
= Radiation on vertical south, eastwgrég 10 sec.
Temperatures are measured with
Caoliectors a resolution of .3 ©C and an

Flow rate entering collectors 10 min, accuracy of .5 °C
= Temperature entering & leaving collectors 10 min.
w Storage
E Flow rate inputs to storage _ 10 min. Flowrates: .
> Temperature entering & leaving storage 10 min. Resolution 12-25% (10 m;
»n Temperature readings in storage(1 or more) 10 min. Accuracy 1-2% (day) |
E Auxiliary energy supplied to storage -
- Space heat, Space cooling,Hot water Subsystems
8 Flow rates entering subsystems 10 min,

Temperature entering & leaving subsystems —10 min. Resolution and

Auxiliary energy supplied to subsystems 10 min, accuracy: 6-12% (10 min)

1-2% (day)
{(2ll rooms ’

= Average DB inside temperature separately) —10 min.
E infiitration load (ventilation) 10 -~ 20 min., 5%
(7p) Auxiliary energy —10 min,
U>-) Operating energy 10 min.
o Total building energy load 10 min.
Z internal energy gains (simulated) 10 min,
(] Solar gains 10 min.
5' Solar as a % of total load
m Thermal capacity of building
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR R&D SURVEY

PROJECT TITLE -Hjortekaer, House F

Add Provekaeret
fess
2800 Lyngby
Denmark
MAIN PARTICIPANTS
1 2 3
Name M. Byberg Hgjgaard & Schultz Cowiconsult Ltd.
Address Thermal insulationLab} Jegersborg AllE 4 Teknikerbyen 45
Technical University | 2920 Charlottenlund 2830 Virum
of Denmark
DK-2800 Lyngby
Denmark
Phone 2 883511 (01)Y631212 (02)857311
Responsibility Coordinaticn Construction Consulting engineers
PROJECT DESCRIPTION
" Latitude 92 N _yongitude_13 E _ attitude__S€a level pp_2889  Base Temp._17
E Sunshine Hours July__.z_z...S__January._ - 70___Annual 1580
= Source of data Danish "Test Reference Year"
-
o Urban Suburban Rural
Floor area &&_x_Lle-_basement No. Occupants 4 (simulated)
Design Temperature internal  w 21 s 26 °C
O] external w =12 = e C
% Mass type __Concrete location Walls, Ffloors, ceiling
= South Glazing type -3 lavers thermo panes
8 area(south glass) 25.4 m? % of total glass 93%
night insulation ~ aut,shutters shaded S: 90%, W: 0%
Heated Volume 350 m3/h Ventilation Rate 200 m3/h a.c.h.

exhaust air heat recovery

SOLAR SYSTEM

System energy use(eg. heating) Floor-heating and DHW

. . 2
Collector type Aluminium tube and fin, 1 Gaeatnet) 19 m
O
orientation _due_south tilt 45
tank : 1.5 m°
Storage type water tan capacity «2 TH
Auxiliary System type gas-boiler fuel type _Si__fuel cost




PROJECT SCHEDULE

DATE 978 979 980 1981 82
MILESTONES 1977 1 L 1 ‘ 19

Construction
completion X

Monitoring sim.hab, - occupied
period ¢ + -

Final
reports X X

Simulated occupation in 6 Low-energy
bwellings—im Hiortekasr 7

Report availability Title
(available from)

INSTRUMENTATION (existing or anticipaltedJ

Approximate cost of instrumentation package 27,000-36 1000 $ -

Description of data recording method 10 min, data first stored on cassettes

for each 3 _days period then transferred to hard discs (1 month each}
DATA RECORDED

Frequency of Accuracy of
<_EI data recording instrument
O Degree Days __10 sec.
O Outdoor Temperature — 10 sec.
— Incident radiation on horizontal surface — 10 sec.
o Di_ffuse - - - - 10
o neident-rediation-inplare ok eeleoter — 11U sec.
O Relative Humidity .10 sec.
L .
[ Wind Speed 10 sec.
L Wind direction 10 sec.
= Radlation on wvertical sourth, eastwggg 10 sec.
Temperatures are measured with
Collectors a resolution of 3° € and an
Flow rate entering collectors — 10 min, accuracy of 5° ¢
= Temperature entering & leaving collectors 10 min.
i Storage
la_) Flow rate inputs to storage 10 min, Flowrates:
P Temperature entering & leaving storage — 10 min. Resolution 12-25% (10 min)
n Temperature readings in storage(t or more) 10 min. Accuracy _ 1-2% (day)
&C Auxiliary energy supplied to storage _
-l Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems __ 10 min, -
Temperature entering & leaving subsystems _ 10 min, Resolution and
Auxiliary energy supplied to subsystems 10 min. accuracy: 6-12 (10 min)
1-2% (day)
(2all rooms .
= Average DB inside temperature separately) 10 Min. -
w Infilteation load - (ventilation) 10 = 20 min. 5%
= ) =
[7y] Auxiliary energy — 10 min.
a; Operating energy 10 min.
o Total building energy load 10 min.
= Internal energy gains (simulated) __10 min,
9 Solar gains __ 10 min,
5 Solar as a % of total load
m Thermal capacity of building
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR RAD SURVEY

PROJECT TITLE The Barra-Costantini Solar Passive System

Address. Salisano (Rieti} - Italy

MAIN PARTICIPANTS

1 ) 2 3
Name Prof . Orazio A. Barra Dr. Tommaso Costantini
Dipartimento di Fisica- Casa Solare -
Address Universiya di Calabria - Salisano (Rieti) - Italy
87030 - Cosenza (italy)
0984 - 839389
Phone
Responsibility | Chief of the project ‘Executive Chief
PROJECT DESCRIPTION
o
" Latitude _42° 15'Ny ongitude 12° 45" ppitude 300 M po__ 1800  pase Temp. 9°C
'E Sunshine Hours July j_;,_January___]L_Annual_Zﬂe_
2 Source of data
-]
& Urban Suburban Rural __ X __
Floor area 130 M2 No. Occupants _____ 2
Design Temperature internal  w s ° Internal = ]90(:: External
hourly simulated by compute
. Y Y P
O external w s : using the available m%*gflgl .
% Mass type _concrete ceilings & lecablock walls ocation
g South Glazing type double glass 5
o] area{south glass) 15 M % of total glass 60%
night insulation yes shaded
Heated Volume 380 M3 Venti[ation Hate ] a.c.h.
= System energy useleg. heating) _Barra—Costantini System (solar chimneys on the south wall & storage
[T in ceiling slobs)
l'a')' Collector type _solar chimneys on the south wall . ..cen 30M2
5 orientation ___south wt _vertical
900 KJoule/oc per m2 of coll
o : P
< Storage type in the ceilings having hot air channely, .cqy +1700 " " "
= - . inside the house struc
8 Auxifiary System type _wood chimney fuel type _Wo0d  fief cost

-

tur




PROJECT SCHEDULE
DATE
MILESTOQ 1979 1980 1981 1982
Construction
completion X
Peneg e X X X
Feparts X X X X
Report availability Title 1) A theorectical study..., Solar Energy 23, 211 (1979)
(available from) 2)_The Barra-Costantini..., Proc. Cong. Buil. Eu. Meudj ., Povoqg
de Verrim (Portugal), edited by Perganon Press (1980)
3} A well natural connection..., Energy and Buildings, in press
INSTRUMENTATION  (existing or anticipated)
Approximate cost of instrumentation package 6000 U -S-$
Description of data recording method Data logger and chart recorders, or manual
DATA RECORDED ‘
2 data tanat g Aestramane. |
(&) Degree Days _— ——
6 Qutdoor Temperature _I"E’.LﬂL_ +17°C ‘
6’ Incident radiation on horizontal surface —-_— ————— J
c Incident radiation in plane of collector __ hourly M
O Relative Humidity ' Furnished by the national
l|'l—'| Wind Speed existing meteorological stations
w ’ '
=
Collectors
Flow rate eﬁtering collectors ﬂ,r_l)’_ +35 CM/5‘3°
= Temperature entering & leaving collectors __L_hourl S o eSS 1°C
L Storage
lu_) Flow rate inputs to storage _ﬂf_}y___ 'M‘:
> Temperature entering & leaving storage ﬂ{_}’__ __i_]oc—.
w Temperature re;dindé in storage{1 or more} hourly (24 sensors) + 1°C
EE: Auxiliary energy supplied to storage _—
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering suhsystems __hﬂJL!Y__ {MC
Temperature entering & leaving subsystems _bOLrIY__ __i]i_
Auxiliary energy supplied to subsystems
s Average DB inside temperature hourly + 1°C
W infiltration load _ _ -
w Auxiliary energy _ﬂy__ _Kg of fuel
g Operating energy ‘ —_—
o) Total building energy load _Mﬁy__
= Internal energy gains _monthly
a Solar gains _m.CMhLV__
E—: Solar as a % of total load —monthly
m Thermal capacity of building _evaluated
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
8OLAR RaD - SURVEY

PROJECT TITLE "HABITAT"
Address JRC
21020 ISPRA (VvA)
ITALY

MAIN PARTICIPANTS

1 2 3

Name

Address

Pheone

Commission of the
European Communities
JRC

1-21020 ISPRA (VA)

0332/780 131

Responsibility . ARANQVITCH

PROJECT DESCRIPTION

Auxiliary System type heatpump water to waten . fuel type €1eCXity el oost ===

w Latitude_4_5_(1_4_8_'LongltudeBEJ]_L_Alti!ude.%Dm_ DD _2600—. Base Temp. _20°C
E Sunshine Hours Juy_  January__ Annual
% Source of data meteorological observatorvy
O Urban Suburban X Rural
160 2

Floor area m No. Occupants 3

Design Temperature internal w 20 8 °eC
(O] external w —12 s °
% Mass type _asonry, concrete location Walls; floor
%l South Glazing type double glazing
m area(south glass) _8 4 m2 % of total glass == 405

night insulation ———— shaded during summer

Heated Volume 320m3 Ventilation Rate variable  _  ach,
= System energy use(eg. heating) house heating
31} .

. 2

l;) Collector type different tvpes arez{net) 41 m
> orientation __gaouth it _60°
W
(n st . 2 3
« Storage type a_)m_ tank;blbassin watercapacity al2m® b) 50m
-l
o
W




PROJECT SCHEDULE

11

DATE
MILESTONES
Construction .
completion in operation since 19¢7
Monitoring
period
Final
reports
Report availability Title S€E€ amnex
(available from}
INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package
Description of data recording method

40 000 US §

computer bhased data .:mmn sition system;

Hewle'tt-—-Packard 3052 A

DATA RECORDED

- . Gate Tt . ‘aﬁgé’r’a‘ﬁ,’é’n?f
O egree Days every min. -—0,1-C
6 Outdoor Temperature " LQ4J—C—2_O
6 Incident radiation on horizontal surface " mm%
o Incident radiation in plane of collector " +____1_O_7_W/m _
8 Relative Humidity _",___..._ i_.._?._._
E Wwind Speed cont., + 10%
=
Collectors

Flow rate entering collectors every min, _i_‘lj_'l_éh‘
<= Temperature entering & leaving collectors " _;‘;_Q:"__C_
LU Storage
5 Flow rate inputs to storage " LLO_%A’L
> Temperature entering & leaving storage " _‘_I:_Osi,.g__
w Temperature readings in storage(1 or more) fn __'_9_’_,'_0_9__'
E Auxitiary energy supplied to storage L _-_T_-__._‘L%_____
aud Space heat,Space cooling,Hot water Subsystems + ..
8 Flow rates entering subsystems " - 1% _

Temperature entering & leaving subsystems L _+_t 0,1% _

Auxiliary energy supplied to subsystems " "'_1L
= Average DB inside temperature every min, __t_oz_l%__
E Infiltration load - ﬁ“l—:‘?—_
[4p} Auxiiary energy ESLEJ’l}Lmln __F__—
% Operating er.ergy __+__ ._"_1250_
0] Total building energy load I °
prd Internal energy gains = '~
3 Solar gains w
5 Solar as a % of total load idem
(14] Thermal capacity of building —— m———




ILLUSTRATION

41 m?2

pump

»

" Collsctars
i

2m3

Under /

floor

N>/

| Eéml‘. 5,

Thermo convectors ——.—

. Hybrid Solar Heating System of the JRC Solar Laboratory

SOLAR COLLECTORS

COOLING
TOWER I 5
I

{

A UTILIZATION
M

—w‘l/\/lO—-——'ll

ABSORFTION
CHILLER

STORAGE [COLD}

)

Fig.3 Schematic view of the solar cooling system of the

JCR Solar laboratory.

12







JAPAN






13

IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR MAD SURV EY

PROJECT TITLE Aratani house [Architectural use of Solar .

Radiation in Winter and Natural Cooling in Summer]

Address
Teine-honcho 462, Nishi-ku Sapporo

Japan

MAIN PARTICIPANTS

1 2 3
Name
Noboru Aratani
Address Teine-honcho 462
Nishi-ku Sapporo
Phone 011-683-7630
Responsibility Designer, Researcher
| Resident
PROJECT DESCRIPTION
o m ’ °
w LatitudeiN_Longﬂudeil.l Altitudeﬁ_._ DD _3__.970 — Base Ternp.____.18 ¢
E Sunshine Hours Julv_Lgl*___January 101 Annua! 1954
= Source of data Scientific chronology edited by Tokyo Astronomical Observatory
-l
o Urban Suburban % Rural
2 e
Floor aren 320 m No. Occupants Mmllles)
Design Temperature internal  w 18 s 28 °C
(O] external w -12 s 32 ° C .
% Mass type cement concrete blocks tocation construction wall
- South Glazing type triple triple glass + long wave reflective film
2 -/
8 area(south glass) 54 m % of total glass 77%
night insulation 38mm insulation ?oard shaded _ horizontal louver (south
912 m® (unfinished) 0.33
Heated Volume Ventilation Rate . a.c.h.
= System energy useleg. heat'ag ) Heating (through the windows) - Hot water (by the collectors
w plate : Heating Hot Water
- triple glass window collector 54 m 4,5 m®
0 Collector type area(net)
o Q
% orientation south south tit 90 67
(o : keal g
< Storage type construction wall water tank capacity 46000 /k 230™x2
i waste heat .
O Auxiliary System lype Water heating system boiler fueltype ©il _ fuel cost _Waste
w 80 yen/t free




PROJECT SCHEDULE 14

DATE
[MiLESTONE Oct. 30,1979 Jan., 1980

Construction o
completion

Monitoring

period o continued

r:ggns unfinished

Thermal on Ventilative Test Results of the Highly
Insulated House. T. Sasaki, N. Aratani, 1980.

Report availability Title
(available from)

Architectural Institute of Japan

INSTRUMENTATION {existing or anticipated)

Approximate cost of instrumentation package

Deacription of data recording method Thermo couple + multi point recorder

Eply radiometer + Integrator + recorder

DATA RECORDED

—<' g;?: ‘:%r%%)r’d?r: g Aﬁgfrrlfn?ugn?f
3 Degree Days _continued good
6 Outdoor Temperature _continued good
6‘ Incident radiation on horizontal surface - = . -
o Incident radiation in plane of collector __continued good
8 Relative Humidity — -z
E Wind Speed - _
=
Coliectors

Flow rate entering collectors -
< Temperature entering & leaving collectors —
L Storage
5 Flow rate inputs to storage —
> Temperature entering & leaving storage e
W Temperature readings in storage(1 or more) 6 points - continued
E Auxiliary energy supplied to storage —
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems —

Temperature entering & leaving subsystems -

Auxifiary energy supplied to subsystems _once a day
- Average DB inside temperature __continued good
L infiltration foad 3 times/season
[7s) Auxiliary energy once ‘a day _
5 Operating energy . —_
o Total building energy load once a month
; internal energy gains 80% of total
9 Solar gains load for heating
5 Solar as a % of total load —_—
m Thermal capacity of building _estimated
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PROJECT TITLE

SOLAR ASSISTED LOW ENERGY DWELLINGS

18

II
Zundert (The Netherlands)
Address
MAIN PARTICIPANTS
1 2 3
Name Bouwcentrum Technisch Physische
Address Binnenmilieutechniek Dienst TNO-TH
Weena 700 Stieltjesweg 1
P.0.Box 299 P.0.Box 1
3000 AG ROTTERDAM 2628 CK DELFT
Phone
Responsibility Bouwcentrum
PROJECT DESCRIPTION
O 04, 0
W Latitude_9175"  tongitude_ 3 7' Attitude _+5 pp 3644 Base Temp. 18 C_
: Sunshine Hours July 2725 Janvary_ 73 Apnual __1400
:-E_J Source of data Kon. Ned. Meteorologisch Instituut De Bilt
o Urban Suburban X Rural
Floor area 230 m2 No.Cccupants 4
Design Temperature internal w 20 s °C
O external w =10 s °C_
-ZD- Mass type __concrete bricks location _Zundert
g South Glazing type _1i i U-value 1.7 w/mZ.K)
o area(south glass) 21,6 m2 % of total glass 45%
night insulation - shaded -
Heated Volume a60 m3 Ventilation Rate 0.5 a.c.h.

SOLAR SYSTEM

System energy use(eg. heating}

air coliector with integrated heat storage

Coll:ctor type seg above area(net) 20 m2
orientation _South it 550

Storage type _concrete siab 120 mm thick capacity 5.8 M]

Auxiliary System type _air heater fuel type QasS __ fuel cost




PROJECT SCHEDULE
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DATE
MILESTONES

Construction

completion
Nerag March '80 - Oct.'8l
I":é%aolrts Dec. '81
Report availabijlity Title
(available from) December 1981
INST RUMENTAT]ON (existing or anticipated)
Df1.50.000,--

DATA RECORDED

Approximate cost of instrumentation package

Description of data recording method

Microprocessor controlled data-logger

data storage on cartridge

Frequency of Accuracy of
_l H A
< data recording instrument
(&) Degree Days - - -
'®) Outdoor Temperature 1 sec. - 1%
— Incident radiation on horizontal surface - -
O . L
o e Incident radiation in plane of collector — 7 sec._ - 2%
8 Relative Humidity ==
[ Wind Speed —
i
=
Collectors
Flow rate entering collectors _ 71 sec, _ b
= Temperature entering & leaving collectors .._7..59(:_ 1%
L Storage
Ia_) Flow rate inputs to storage ==
b Temperature entering & teaving storage _ -
w Temperature readings in storage(1 or more) —e min, S A
E Auxiliary energy supplied to storage -
-] Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems — 7 sec.. - By
Temperature entering & leaving subsystems 7 sec. R
L)
Auxiliary energy supplied to subsystems 7 sec. 2%
o Average DB inside temperature / sec. 1%
L Infiltration load - -
. duty ti g
[F3] Auxiliary energy _auiy time 2k
. &
3'3_ Operating energy —duty time %) _.__g_’.é_._
o Total building energy load — 7 sec, SH ——2%
P Internal energy gains -~
(] Solar gains _— me —
= X) o
'5 Solar as a % of total load —7 sec. SH - 2%
m Thermal capacity of building

I T S T
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SOLAR ASSISTED LOW ENERGY DWELLINGS

Low Energy House in Bollebygd

Address Bollebygd
Goteborg
Sweden
MAIN PARTICIPANTS
1 2 3

Name Prof. Hans Nordenstrdm
Matti Mikkonen, architect

Address Chalmers University of
Technology
Goteborg, Sweden

Phone 031/810 100

Egil Ofverholm T. Esbensen
Swedish Council for
Building Research

E.X. Energiradgivnin
Stockholm, Sweden g 9 9

(Energy consultancy)
Copenhagen

08 - 54 06 40 02 - 87 72 76

Responsibility Project coordinator

Architect and owner

PROJECT DESCRIPTION

Evaluation and
reporting

This format was filled in by Poul E. Kristensen
Technical Univ. of Denmark and (3)

Financial support

ot o
. . ~ 3120
w Latitude 58 Longﬁude_}g__fi__Annude_H_ELEE___ DD - Base Temp.
EE Sunshine Hours July 270 January 52 Annual__iggf____
= Roger Taesler: "Klimatdata £8r Sverige", 1972 (Torslanda Airport,
= Source of data G8teborg 1952-68)
rban uburban ura
o Urb Suburban_X Rural
2
Floor area 140 m No. Occupants 4
Design Temperature internal 20 5 °
=15 o
(0] external s
% Mass type location
g South Glazing type 4 pane glaz:.ng
o area(south glass) _ 18 m % of total glass 75%
night insulation none shaded yes
Heated Volume Ventilation Rate : a.c.h.
p System energy use(eg. heating ) 2
w single glazed 6 m2 o8 m2
5 Coliector type _single glazed, ron insulated  area(net) 22 m<
o
Z‘) orientation south titt 70
e 3 3
< Storage type _Steel tanks, 2.8 + 0.2 m capacity 12.6 MJ/K (3 m~ water)
E§ N wood-burner furnace and wood ?
prd Auxiliary System type fuel type luelcostap = 23
direct electrici PLOX. .
ricity + electr. Skr/kWh
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DATE
MILESTONES

Construction

completion May 78

Monitoring

period 79

Jan.

april 81

Final
reports

Oct. Bl

"a Low Energy House in Sweden ..."

Report availability Title

(available from)

by T.V. Esbensen

Proceedings from 2. Int. Sonnenforum, Hamburg 1978

INSTRUMENTATION

(existing or anticipated)

60,000 Ders.

Approximate cost of instrumentation package
Description of data recording method

manual reading weekly (energy)

+ chart recorder (temperatures)

DATA RECORDED

Degree Days

Outdoor Temperature

incident radiation on horizontai surface
Incident radiation in plane of collector
Relative Humidity

Wind Speed

METEOROLOICAL

Ch = chart recording w

Frequency of
data recording

Ch

Accuracy of
instrument

-

Ch

-

weekly reading of meter

Collectors
Flow rate entering collectors
Temperature entering & leaving collectors
Storage
Flow rate inputs to storage :}
Temperature entering & leaving storage
Temperature readings in storage{1 or more)
Auxiliary energy supplied to storage
Space heat,Space cooling,Hot water Subsystems
Flow rates entering subsystems
Temperature entering & leaving subsystems
Auxiliary energy supplied to subsystems

SOLAR SYSTEM

I+

5-10%

I+

2%

Average DB inside temperature
Infiltration load

Auxfliary energy

Operating energy

Total building energy load
Internal energy gains

Solar gains

Solar as a % of total ioad
Thermal capacity of bullding

BUILDING SYSTEM
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System Diagram
&V : low temperature collector SF : high temperature collector (6 m2)
(22 m2) VA : accumulator (0.2 m3)
KA :; accumulator (3 md) VP : heat pump
JS : ground ceoils SP : waste water recovery
KV : domestic cold water VvV : domestic hot water
0PV : space heating system
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PROJECT TITLE

SUN SEC: Serieanpasset Solhus

25

SOLAR ASSISTED LOW ENERGY DWELLINGS

Address

—Ragvigen 10

Fjdras (36 km south of G&teborg)

Sweden

MAIN PARTICIPANTS

1

2

3

Name G. Nordseldt

Address Research Fellow
Chalmers University of
Technology
Gdteborg, Sweden

Phone 031/810 100

Egi1 Ofverholm
Swedish Council for
Building Research
Stockholm, Sweden

08-54 06 40

T. Esbensen

E.K, Energiradgivning
(Energy consultancy)
Copenhagen

02-87 72 76

Responsihility

Owner
Project coordinator

PROJECT DESCRIPTION

Financial support

Evaluation and reporting

This format was filled in by Poul E, Kristensen
Technical Univ. of Denmark and (3)

heat pump and
Auxiliary System

type _d4j reet-etectrieity fuel type

approxX.

el  fuel cost.23 Skr/kWh

. 57° 24'w , 2° 10'E ~ 3120 17
w Latitude Longitude Altitude DD_____ ______ Base Temp.
1894
~ Sunshine Hours July January Annual
-
;E Source of data Roger Taesler: Klimatdat f0r Sverige (Torslanda airport, Gdteborg
- 1952-68)
o Urban Suburban X Rural
2 %)
Floor area ~ 160 m No. Occupants 3
- : 20 ¢ o
Design Temperature internal W s
-15 ¢ o
© external w s
% Mass type {ocation
%' South Glazing type Jﬁplﬂ@g
o area(south glass) 15 m % of total glass 20
night insulation no shaded _¥Yes
3 _—
Heated Volume ~ 380 m Ventilation Rate a.c.h.
*
) heated area, within ext. walls
= System energy use(eg. heating) 10.800 kwh
L : 2
5 Collector type __AGR DFP air collector area(net) 32.4 m
5 orientation 177° from N tilt 70°
cc 3
<L Storage type two steel tanks capacity 12.6 MJ/K (3 m~ water)
-
o
w
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DATE
MILESTONES

Construction
completion

Sept. 79

Monitoring
period

Zpril 80 Oct. 81

Final
reports

March 82

Report availability

Title

{available from)

SUN SEC: Serieanpasset Solhus

G. Nordfeldt et al.

Byggforskningsrédet, Stockholm

INSTRUMENTATION

(existing or anticipated)

Approximate cost of instrumentation package

Description of data recording method

mag. tape casettes

DATA RECORDED

= data teasrding Aetramant.
O Degree Days - e o
o Outdoor Temperature 1 hour _r.5Cc
C_)l Incident radiation on horizontal surface 10 min. t 5%
c Incident radiation in plane of collector - "= =" -
8 Relative Humidity al -
= Wind Speed 10 min. * .6 m/s
=
I = Integrated value
Collectors

Flow rate entering collectors :} 1 hour I * 5%
= Temperature entering & leaving collectors - -
w Storage
5 Flow rate inputs to storage :}.—__
- Temperature entering & leaving storage _lﬂar_i_' ___.i_'._.ﬂo,.__
w Temperature readings in storage{1 or more) % hour t.5 ¢
E Auxiliary energy supplied to storage hal =
- Space heat,Space cooling, Hot water Subsystems
8 Flow rates entering subsystems N

Temperaiure entering & leaving subsystems .1 hour T 5%

Auxiliary energy supplied to subsystems - 1—_hour 1

I = integrated wvalue o

b Average DB inside temperature 1 _hour .5 ¢
:-'_-1 Infiltration load - -
w Auxiliary energy = =
5 Operating energy _1 hour —
0] Total building energy load M)_ -
pd Internal energy gains _1 hour
§ Solar gains _1 hour T t 5%
5 Solar as a % of total ioad
m Thermal capacity of building - - =
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ILLUSTRATION
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south
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The SUN SEC house

Front elevations

System Diagram

VVX: air/water heat exchanger
Ack: heat storage tank

DHW: domestic hot water

HP: heat pump

P: domestic hot water preheater
F: floor heating
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE PASSIVE SOLAR HOUSE

" BEGNINS "
(Direct gains)
BEGNINS (Switzerland)

Address

MAIN PARTICIPANTS

1 2 3
Name STUBY F. & G. PERRIN G.-R. FAIST A.
Address Les Fontanettes Solar Group EPF-L Solar Group EPF-L
~ Department of Physics Department of Physics
1268 BEGNINS P.0.Box 1024 P.0.Box 1024
CH - 1001 Lausanne CH - 1001 Lausanne
Phone (022) 66.26.18 (021) 47.34.31 (021) 47.34.31
Responsibility Architect / Owner Responsible researcher Professor
PROJECT DESCRIPTION
0 0 ' 0
W Latitude 46. ‘5.._Longitude____f:-’'5 - Altitude _____6]5 m DD___3240 K Base Temp. 20712
E Sunshine Hours July_g.z_z__-lanuary._____70 Annual —1950
= Source of data Institut Suisse de Météorologie (Average data)
—
& Urban Suburban Rural ___ X
2 2 -3
Floor area 2]0 M No. Occupants ———————————
Design Temperature internal w 18 s 24 °C
0] external w _ 10 s 30 o C
% Mass type __ Concrete focation Floor + Chimney
=l South Glazing type Double-pane (thermopane)
2 ¢ 40 %
o area(south glass) 28 m %201' total glass
night insulation BUJLalue_njgbI_Lﬁ W/m“K  shaded
Heated Volume 742.5 m Ventilation Rate 0.3 - 0.5 a.ch.
= System energy use(eg. heating ) Space heating (Passive direct gain)
LL . . .
= Coltector type Windows do?blt.e pane with night . 08 0 m°
5‘) orientation _('§(1ns:u:11al—E—1oersnt)—'|‘65—‘—o tilt an_°c 5
o 7 (k§h/ )
< Storage type _Concrete (floor+Chimney) capacity 10 m” {concrete}
- : , .. :
Q| _muaary system _type _Electric resistance el type ElCCtTCHYcoq ST 0.1/
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DATE
MILESTONES

1977

1978

1979

1980

Construction

Y
o rts ®

Report availability

Title
(available from)

Passive Solar House "Begnins" Task T(IEA) {english)

Solar Group EPF-L, Dept. of Physics, G.-R.PERRIN

INSTRUMENTATION

Approximate cost of instrumentation package
Description of data recording method

us$ 20'000.-

P.0.Box 1024 / CH-1001 Lausanne

{existing or anticipated)

64 channels analogic {with integrator) 8 pulse’

counter, A-D connector & scanner magnetic cartridge recorder

DATA RECORDED

Frequency of Accuracy of
- data recording instrument
< 0
O Degree Days 0.5 houy ___.]_,.D_cTC__
O Outdoor Temperature 0.5 hour 0.5 °C
6| incident radiation on horizontal surface 0.5 hour * .5 % {Kipp-Zonen)
o Incident radiation in plane of collector 0.5 hour * 5 % (Kipp-Zonen)
8 Relative Humidity _0.5 hour 3%
[ Wind Speed 0.5 hour * —2 % (max.)
L . .
* mesure every 30 seconds, integration every 0.5 hour.
Y
Collectors NO ACTIVE SYSTEM

Flow rate entering collectors
= Temperature entering & leaving collectors
T} Storage
= Flow rate inputs to storage
7]
> Temperature entering & leaving storage
w Temperature readings in storage(1 or more)
E Auxiliary energy supplied to storage
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems

Temperature entering & leaving subsystems

Auxiliary energy supplied to subsystems

0
= Average DB inside temperature 0.5 h. 0.5 C
i *xk
E infiltration load 0.5 h.
w Auxiliary energy 0.5 h. : 3%
5 Operating energy _0.5h. * 3%
) Total building energy load _0,5h. *
prd internal energy gains _0.5h, *
Q Solar gains , _0.5h, *
= Solar as a % of total load _0.5h, * -
=
m Thermal capacity of building 0.5h. _ .. S
** Anerture time of doors and windows are integrated.
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE PASSIVE & ACTIVE Solar House

Address "Les Geneveys / Coffranes"
(Greenhouse + air & water collectors)

Switzerland

MAIN PARTICIPANTS

.31

1 2 3
Name A.GILLABERT PERRIN G.R. FAIST A.
Address rte des Carabiniers gg;ir g;;:_?CEPF'L 321? EEOUP EPF-L
2206 Les Geneveys/Coffrane o”n"o  "Nooa P.B.éox J{g;gs
Switzerland CH - 1001 Lausanne CH - 1001 Lausanne
Phone ‘ (021} 47'34'3] (021) 47'34'3
Responsibility | Owners Responsible researcher Professor

PROJECT DESCRIPTION

Latitude __47.0° _ Longitude_ﬁ_._qo__. Altitude __ 820 m

DD&&QO_C Base Temp. 20/12

Ll
E Sunshine Hours July _237.3  January_ 50.1 Annual __1450
= Source of data Inst. Suisse de Météorologie (average data)
-l
@ Urban Suburban Rural _)(_

Floor area 136.8 m2 ‘ No. Occupants ___ 3 - 4

Design Temperature internal w 18 s 24 ° g
(O] external w =10 s 30 ° L
g Mass type concrete location [Floor + walls(ext. insul.
= South Glazing type double pane (thermopane)
8 area(south glass) __21.3 M % ofztotal glass 67 %

night insulation U value night 1.6(W/m"k)shaded

Heated Volume 319 m3 _ Ventilation Rate 0.3 - 0.5 a.c.h,
= System energy use(eg. heating ) Space heating + DHW (passive + active system)
Ll {double glazed (water
5 Coliactor type _EﬂLQ‘L‘tLﬂngﬂE‘giﬁ;Ed“gT:) ’a)rea(net) 14 m? [/ 23 m2
(>f; ) orientation __20c_ 0 1350 tilt 909 / 800
o .
< Storage type ___water (vertical tank} capacity 3.7 m3
= .
8 _‘Auxilii.s.ry System _fype — \-_lood-burner' fuel type wood fuel cos,o 05 sfr/kw

)




PROJECT SCHEDULE

: DATE
MILESTONES 1678 1979 1880 1981

Coeieten | D777

vontorig 00,

Final
reports

Report availability Title

(available from)

Solar group EPF-L dept.Physics, G.=R.Perrin

P.0.Box 1024 / CH-1001 Lausanne - Sitzerland
INSTRUMENTATION (existing or anticipated) .

1
Approximate cost of instrumentation package 20'000.- US$

Description of data recording method ) analogic (with_inteqr 2
counters - A-D convector & Scanner magnetic cartridge recorder

DATA RECORDED

= : dae Y g A ramant.
O Degree Days 0.5 hour 1.0 6C
O Outdoor Temperature —0.5 hour 0.5 9C
-OJ Incident radiation on horizontal surface 0.5 hour * 5% { kipp-Zonen)
on incident radiation in plane of collector _ 0.5 hour * 5% (kipp=Zonen)
8 Relative Humidity 05 3%
f— Wind Speed —0.5 hour * _ZA_Lma)L._)_"
% * mesure every 30 seconds, integration every 0.5 hour
Collectors

Flow rate entering collectors 0.5 hour *** 3y
s Temperature entering & leaving collectors _0.5 hour *** 0,20
il Storage
5 Fiow rate inputs to storage _ 0.5 hour *** 3%
> Temperature entering & leaving storage 0.5 hour fn20o0
v Temperature readings in storage(1 or more) 0.5 hour 0.2 oC
9(: Auxiliary energy supplied to storage —0.5 hour
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems _ 0.5 hour *** 3%

Temperature entering & leaving subsystems __0.5 hour n.20o

Auxiliary energy supplied to subsystems ’

**%* Fnergy is counted doing the product ;i . Co AT every pulse of the flowmet
p Average DB inside temperature _ 0.5 hour 0.5 oc
E infiltration load _ 0.5 hour **
W) Auxiliary energy — 0.5 hour * ' I A
5 Operating energy _ 0.5 hour * 3%
o) Total building energy load _ —0.5 hour *
i Internal energy gains _ 0.5 hour *
o Solar gains _0.5 hour *
_5.1 Solar as a % of tota! load 0.5 hour.
m Thermal capacity of building -
** Aperture time of doors and windows are integrated
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE Performance of real active: heating systems

Address

MAIN PARTICIPANTS

1 2 3

Name

Address

Phone

A ,DELFOSSE JP.THERRE
Institut de thermique | Institut de thermiqus
appliguée appliguée
Ecole Polytechnique Ecole Polytechnique
Fédérale-Halle de MécarFédérale-Halle de Medga-
nigue 1015-Lausanne niague 1015-Lausanne

(021)473525 (021) 473525

Responsibility Research scientist Research scientist

PROJECT DESCRIPTION

CLIMATE

, 46°50' A6 , 495m 3820 18°C
Latitude _ —— Longitude . ___Altitude ____ — DD_ .. Base Temp.

Sunshine Hours July_____ Janvary______ Annual 1810

Source of data Centre Meteorologique de Payerne

*

Urban Suburban Rural

BUILDING

2
Floor area 2il m ‘No. Occupants 4-5

Design Temperature internal w 22 s 18 ° c
=20 30 C

external w s °
Villa pertaining to familyIocation Payerne (Sulsse)

Mass type

South Glazing type _double glass

area(south glass) / % of total glass L

night insulation /o shaded /

613m”
Heated Volume Ventilation Rate a.c.h.

SOLAR SYSTEM

~

System energy useleg. heating ) Heating+D.H.W

2
- 20 m
South-West 219° arealnet) =

orientation tilt

Collector type _Built-in,flat

Storage type _Water + Beton capacity 14800Litres

Auxiliary System type __Boiler + Wood chimney (35kW)JE| typeDomesticie) cost 0.68F/L
. : —uel =i




PROJECT SCHEDULE
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DATE )
MILESTOQ 1976 Jan 1980 1980 1981 1 triml19%82

Construction Irstrumen-
completion House tation
Monitoring *
period
Final *
reports

Raport availability Title i

{available from) |
INSTRUMENTATION {existing or anticipated)

Approximate cost of instrumentation package
Description of data recording method

30 seconds intervalmeasurements

recording of integrated values at 15 minutes intervals on cassette-tap

DATA RECORDED

|

Frequency of

Accuracy of I

&1 data recording instrument
O Degree Days - 15 minutes _0.2°C.time
O Outdoor Temperature ! 0.29C
I Incident radiation on horizontal surface " 4 %
@) " 2

Incident radiation in plane of coliector 4

Tt
8 Relative Humidity —
- Wind Speed b4 2 & f.=a,
il
=
Collectors " 1 g

Flow rate entering collectors - -
= Temperature entering & teaving collectors " ~0.1°c
L Storage
5 Flow rate inputs to storage il é%l .
> Temperature entering & leaving storage n 0"1 °g
2 Temperature readings in storage{1 or more) i - =
E Auxiliary energy supplied to storage " —est. 5 %
- Space heat,Space cooling,Hot water Subsystems

11

8 Flow rates entering subsystems = ___]~_§_6____

Temperature entering & leaving subsystems S — _%_

Auxiliary energy supplied to subsystems __ei___

o

= Average DB inside temperature N " —_— 0.2°C
L Infiltration load not meas.

Auxil 15 minutes
w uxiliary energy —_—_— —
C>-D Operating energy
© Total building energy load - v
pd Internal energy gains not meas.
3 Solar gains ];5___1'“_']%%35
5 Sclar as a % of total load —_—
[er] Thermal capacity of building not meas. R -
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE Trombe Wall instrumentation
Address " Chemin des Cdtes
__-1020 Renens - Switzerland

Mr. Martin WENGER

MAIN PARTICIPANTS

1 2 3
Name WENGER M. MOREL N. PERRIN G.-R.
Address Chemin des Cdtes Solar Groupe EPFL Solar Group EPFL
o Dpt. of Physics Dept. of Physics
1020 Renens
Switzerland PO Box 1024 P.0.Box 1024
1001 Lausanne - Switz. 1001 Lausanne - Switz.
Phone (021) 47'34'27 (021) 47'34'31
Responsibility Owner Responsible researcher Responsible researcher
PROJECT DESCRIPTION
i Latitude _45 SON_Longifude_.__._._ Altitude 450 m pp. 3250  Base Temp. ___200 c_.
E Sunshine Hours July_ 272 _Jamvary___69 _ Annuai __1903
E% Source of data Solar Group EPFL
O Urban Suburban _X__ Rural
Floor area 220 ml No. Occupants .3 = 4
Design Temperature internal w 18 5 24 s
O external w =10 s £30 L
E% Mass type __Concrete jocation _Floors + Walls
g South Glazing type _Double pane (thermopane)
m area(south glass) 8 I'I'l2 ”6|TI2 areen- o of totat glass 30% (56% ind.grch.)
e : -- house)
night insulation shaded
Heated Volume = 700 m@ Ventilation Rate _0.3 = 0.5 a.c.h.
E System energy useleg. heating) Space heating
O'l—D Collector type _TROME - WALL + GREENHQUSE _ area(net) 14 m2
5 orientation __SOUTH (2109) tilt 909 (vertical)
c 0
< Storage type Concrete capacity 1764 Wh/“K
-
u% Auxiliary System 1lype gaz heater tuel type g2Z _ fuel cost Sfr‘.kbOH;OS-/
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DATE
MILESTONES 1

980

1981

1982

Construction
completion

\
N\
N

7

\

Monitoring

period

N

7z

Final
reports

Report availability

Title

(available from)

INSTRUMENTATION

Approximate cost of instrumentation package

Description of data recording method

DATA RECORDED

(existing or anticipated)

Sfr., 60'000.-

Hewlett-Packard data acquisition system

_ grequency of Accuracy of
= ata recording instrument
9 Degree Days - “’¢—:_
(@) Outdoor Temperature — 30 min, - 0.2 °K
8 Incident radiation on horizontal surface e — - s
o Incident radiation in plane of collector 3Q_§££L3_O.Njﬁ. _M
8 Relative Humidity — —_—
E Wind Speed .30 min, ———Lm./ﬁ—'
= when 2 numbers are specified, the first one is ti
measurement rate, and the second one the integra
(Collectors ) ted measurement recording :ate.

Flow rate entering collectors 30 sec/30 min, __'__D_.J_IBJA-
= Temperature entering & leaving collectors ___M - 0.2 'K
w Storage
5 Flow rate inputs to storage
> Temperature entering & leaving storage
w Temperature readings in storage(1 or more)
E Auxiliary energy supplied to storage
——d Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems

Temperature entering & leaving subsystems

Auxiliary energy supplied to subsystems
s Average DB inside temperature 30 sec/30 min. __;__04_2_0].‘5_
E infiltration load —_—
w Auxiliary energy
5 Operating energy
o Total! building energy load
s internal energy gains
é Solar gains
5 Solar as a % of total load
(aa] Thermal capacity of building
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IEA

B80OLAR RAD

SOLAR ASSISTED LOW ENERGY DWELLINGS
SURVEY

PROJECT TITLE SONNENENERGIEHAUS ZUG

Stiftung Sonnenenergiéhaus Zug

- 40

Address
c/o Dr. A. Stebler Schonbiihl 6
CH-6300 ZUG
MAIN PARTICIPANTS
1 2 3
Name Dr. A. Stebler E. Ruosch
Address Schonbith] 6 c/o Landis & Gyr Zug AG
CH-6300 ZUG CH-6301 ZUG ,
Phone 042 24 20 40 042 24 31 44
Responsibility General Project Instrumentation

PROJECT DESCRIPTION

s Latitude.4_ 7__.._-2 N Longitude__8-5_.___E Altitude_448 m DD_41 15__ __ Base Ternp._—__5 °C
: Sunshine Hours July8.5  January0.8  appuar 3.9 mean outside
= Source of data S.M.A. Ziirich Kréhbiihlstrasse 58 Temp. during
- heating period
& Urban Suburban __X Rural

Floor area 440 m2 No. Occupants __19

Design Temperature internal  w 22 5 - o C
0] external w -10 5 - o C
% Mass type Brick _ location J.Iam
= South Glazing type double glazing
B area(south glass) 24 m2 % of total glass 4.5

night insulation shutters shaded _0-100 %

Heated Volume 1100 m3 Ventilation Rate 0.4 a.c.h
= System energy useleg. heating) __Heating and warm water
w 2
CI’—J Collector type _1OwW_temperature (En;rgy-roof) areatnet) 113°m
> orientation 40 m2 NN / 73 m¢ SE tilt e7
wn

3
g Storage type Hot Water‘ capacity 1-2 m
J 3 - -
O Auxiliary System type _€1. heat pump bivalent with fuel typeE1€CEricC. ol costFr-0,14/kWh
. oil burner 011 . Fr.0,5/1




PROJECT SCHEDULE

DATE
MILESTONES Oct. 78 March 80 Dec. 82
= = : - - Syst
5t H - ys '-em-. )

g;gpgﬂﬁf“ Insulation Energy Roof fptimization

Manitoring since Oct. 78|since March 80| £i11 Dec. 82

period

Final Nov. 79 Dec. 81 July 83

reports

Report availability Title Projekt Sonnenenergiehaus Zug

Bericht No 1 und No 2

{available from)

Stiftung Sonnenenergiehaus Zug

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package 40 000.- Fr.
Description of data recording method Recorder (12-Points) + Counters
DATA RECORDED
Frequency of Accuracy of
- data recording instrument
g Degree Days —_ —
O Outdoor Temperature __cont. 3%
—OJ Incident radiation on horizontal surface - —
o Incident radiation in plane of collector i —_
8 Relative Humidity = —
- Wind Speed - -
IF
=2
Collectors

Flow rate entering collectors - - —

Temperature entering & leaving coliectors __C_Q_llt___ 3%
E Storage
5 Flow rate inputs to storage - = —
> Temperature entering & leaving storage __cont. 3%
w Temperature readings in storage{1 or more) __cont. 3%
Et( Auxiliary energy supplied to storage ____Eﬁ_ .—3%___
— Space heat,Space cooling,Hot water Subsystems .
8 Flow rates entering subsystems }‘__W }_3_%__.__.

Temperature entering & leaving subsystems - -

Auxiliary energy supplied to subsystems _cont. 1%
= Average DB inside temperature _C_Onl-__ 5%
E Infiltration load Sﬂt_ad_"c_ally . _20___%_._.__
[7p) Auxiliary energy __cont, 1%
5 Operating energy ___C%____ 1 Z“/’
o Total building energy load cont. 3%
prd Internal energy gains -— -
=) Solar gains }Mﬁﬁcient .
"5'J Solar as a % of total load mance 2 _.._19.__%__._
m Thermal capacity of building — . —
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SOLAR RAD

PROJECT TITLE

Linford

43

SOLAR ASSISTED LOW ENERGY DWELLINGS
SURVEY

Address

Milton Keynes

Bucks

England

"MAIN PARTICIPANTS

1 2 3
Name Alan Morton Bob Everett John Dogart
Address Energy Research Group Energy Research Group Milton Keynes
Open University Open University Development Corporation
Milton Keynes Milton Keynes Cofferidge Close
Stony Stratford
Milton Keynes
Phone 0908 653335 0908 653335 0908 565454
ReaponsibRity Project Officer Research Fellow Project Supervisor
PROQJECT DESCRIPTION
W Latitude _32°3'N ¢t ongitude 0°45'W  amitude _100m____ DD_2000  gase Temp. 15.5°C _
E Sunshine Hours July_s;g_s_danuary_ﬁs____ Annual _4_(.)_7.____
= London data, building research establishment
5 Source of data
& Urban Suburban__* Rural
2
Floor area 120m No. Occupants 4 -5
" Design Temperature internal w 18 8 °C
O] external w > s oC
g% Mass type _concrete block location inner skin
g South Glazing type _double -
o area(south glass) 18.4m % of total glass 407
night insulation i shaded no
3
Heated Volume 300m Ventilation Rate L a.c.h.
> System energy use(ern. heating )
Lu .
5 Collector type area(net)
5 orientation tit
o
- Storage type capacity
-
o Auxiliary System type radiators fuel type _ 23S fuel cost __Lp/KWHR
» useful




PROJECT SCHEDULE

DATE
MILESTONES 80 81

82

83

Construction ]
completion

Monitoring ‘
period

Final

reports

Report availability Title

{ERG031) Passive Solar in Milton Kevnes,

(avallable from)

R. Everett — E.R.G. Open University

Milton Keynes, Price

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package

Description of data recording method

6000 /house (B houses)

Microdata MI6(QQL Data logger

Magnetic Cartridges

DATA RECORDED

J Frequency of Accuracy of |
< data recording instrument ‘
. hourly |
Q Degree Days
o) Outdoor Temperature __bourly t1°C
-o" incident radiation on horizontal surface _hourly 2% i
o incident radiation in p! hourly 5%
plane of collector
8 Relative Humidity _hourly 5%
[ Wind Speed _bourly 2%
w
b3
Collectors

Flow rate entering collectors
= Temperature entering & leaving collectors
w Storage
5 Flow rate inputs to storage
> Temperature entering & leaving storage
w Temperature readings in storage(1 or more)
E Auxiliary energy supplied to storage
—d Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems

Temperature entering & leaving subsystems

Auxiliary energy supplied to subsystems
= Average DB inside temperature _hourly +1°C
W Infiltration load _hourly ? perhaps
7)) Auxiliary energy __B_c_:grly_ .
5 Operating energy &
O Total building energy load __IEF.l}i.V_
Z Internal energy gains %L
(= Solar gains _hour’'y
|
5 Solar as & % of total load _hourly
(va] Thermal capacity of building ?
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SOLAR ASSISTED LOW ENERGY DWELLINGS
SURVEY

Field Trial of Space and Water Heating Installations

IEA

SOLAR RAD

PROJECT TITLE

Utilizing Solar Energy at:

A-ddregs Solar Court, Great Linford

Milton Keynes, Buckinghamshire

(Group 2 houses — Nos. 1, 2, 3 and Control Group
{Non Solar) houses - Nos. 4, 5 and 6)

MAIN PARTICIPANTS

1 2 3
Name John Laing Research and John Laing Construction, | Solar Energy Development
Address Development, Ltd. Ltd. Bay 8
Manor Way Page Street 16 South Wharf Road
Borehamwood Mill Hill London W2 1PF
Herts WD6 1LN Londeon NW7 2ER
Phone 01 953 6144 01 959 3636 01 402 3203
Responsibility Project Managers Site Construction Architects
System Installation
Monitoring Installation, and Monitoring
PROJECT DESCRIPTION
W Latitude 52~ Longitude__O___Altltuda_ERM_ism a.sl. pp Base Temp.
: Sunshine Hours July January Annual
g Source of data
-t
& Urban Suburban Rural _X
Floor area 104m® No. Occupants varies over 3 houses (up to 5)
Design Temperature internal  w 18-20 [} N/A e C
o external w -1 ) N/A ° C
g Mass type brick/block location Milton Keynes, Bucks. UK
= South Glazing type double -
a area(south glass) 2PPIOX. 18m % of total glass . approx. 80%

night insulation ~ OWners provision ghaded _000mm overhang

3 .
Heated Volume 488m” approx. Ventilation Rate _designed 1 a.c.h.
= System energy use{eg. heating ) heating + hot water
L
2
5 Collector type copper flat plate arealnet) 18.5m
=]
5 orientation __Due_South it 45
o 2 3
4 Storage type _Water capacity 0.8m* and 6m
-
8 Auxiliary System type 2 stage boiler fuel type £35 fuel cost




PROJECT SCHEDULE

47

DATE
[MILESTONE

1980

1981

1582

Construction
completion

Monitoring
period

APPLIED

EXTENSIDN

FOR

Final
reports

Report availability

Title

Solar Court, Milton Kevnes, Space Heating and Water

{available from)

Heating Field Trials - Energy Technology Support Unit

Aere Harwell, and John Laing Research and Development

INSTRUMENTATION

Approximate cost of instrumentation package

Description of data recording method
houses ducted to central monitor station.

(existing or anticipated)

45,000

Magnetic tape via micro controlled logger,

Limited

All

Readings time based, continuous, on syst{

DATA RECORDED

reques|

Frequency of Accurecy of
é date? reco¥dlng inatngmem
(&) Degree Days _Daily 0. 1o
(@) Outdoor Temperature _Mx._iy____ 05- 1 - :
6 Incident radiation on horizontal surface _2 minute intervals __4% 'KIPP + ZONEN
o Incident radiation in plane of collector _2 minute intervals 4%
o) Relative Humidit _Hourly 0.1%
Yy
E Wind Speed Hourly and Wind Run 0.5%
10|
=
Collectors
Flow rate entering collectors _continuous count
< Temperature entering & leaving collectors _continuous count
L Storage
5 Flow rate inputs to storage _on demand
> Temperature entering & leaving storage _on_demand
w Temperature readings in storage(1 or more) on demand
E Auxiliary energy supplied to storage _on demand
o | Space heat,Space cooling,Hot water Subsystems
@) Flo . as used
07 w rates entering subsystems —— )
. Temperature entering & leaving subsystems _continuous 1in operation
Auxiliary energy supplied to subsystems _continuous in operation
b Average DB inside temperature _Hourly
W Infiltration load S
- ST
w Auxiliary energy _Daily .
5 Operating energy as-Led
o Total building energy loed _Daily
; Internal energy gains .-
9 Solar gains _calculated
5 Solar as a % of total load _calculated
in Thermal capacity of building —
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
20LAR AaD SURVEY

Field Trial of Space and Water Heating Installations
Utilizing Solar Energy at:

Address

Solar Court, Great Linford

Milton Kevnes, Buckinghamshire

(Group 3 houses - Nos. 7, 8, 9)

MAIN PARTICIPANTS

1 2 3
Name The Calor Group, Ltd. Solar Energy Developments| Fulmer Research Institute
Address Calor House, Bay 8, Stoke Poges,
Windsor Road South Wharf Road Slough,
Slough, London W2 1PF. Berks. U.K.
Berks. U.K. '
Phone
Responsibility SystemrMa?ufacturer Co-Designers Co-Designers, Supply and
Ins?allétlon and Architects Installation of Controls,
Monitoring Monitoring Electronics
PROJECT DESCRIPTION
W Latitude _52° ___ Longitude___ O Altitude _APPTOX. 75m a.sl.pp____ ___  Base Temp.
: Sunshine Hours July January ________ Annual
g Source of data
- . .
& Urban Suburban Rural __¥__
Floor area 104m® No. Occupants _Varies over 3 houses (up to 5)
Design Temperature internal w 18-20 N/A °C
O] external w -1 s N/A °C
%% Mass type _Brick/block location Milton Kevnes. Bucks. UK
g South Glazing type _double 2
o area(south glass) 2PPTox. 18m % of total glass _2PProx. 80%
night insulation ~ OWners provision shaded _600mm overhang
3 .
Heated Volume 488m Ventilation Rate __designed 1 a.c.h.
-3 System energy use(eg. heating) __neating + hot water
L
5 Collector type copper flat plate area(net) 40m*
3; orientation Due_South tik 45°
(2 3
5 Storage type water capacity 2.0m
8 Auxiliary System type Gen Boiler fuel type = fuel cost




PROJECT SCHEDULE
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L DATE
MILESTONES

1980 1981

1982

Construction '
compietion

Monitoring
period

Final

raports

Report avallability

Solar Court, Milton Kevnes,

Space Heating and Water

Title
(available from)

Heating Field Trials - Energy Technology Support Unit,

Aere Harwell, and The Calor Group Limited

INSTRUMENTATION

Approximate cost of instrumentation package

(existing or anticipated)

25,000

Description of data recording method

Digital Magnetic Cassette i

DATA RECORDED

"Frequency of “Accuracy of ]
= data rfcording instrument
< 18- 0.15%
Q Degree Days — ol
O Outdoor Temperature 1H . 0.15%
6' tncident radiation on horizontal surface _1H™" (integrated) 17

-1 - o
[va Incident radiation in plane of collector 1H™" (dntegrated) 1%
8 Relative Humidity -_—
- Wind Speed
Ll
=
Collectors .
Fiow rate entering collectors heat meter, <1%
. -1 3
s Temperature entering & leaving collectors Adntegrated 1H <1%
T} Storage
5 Flow rate inputs to storage - i
> Temperature entering & leaving storage :: -
w Temperature readings in storage{1 or more) 1H_l 0.2% |
E Auxiliary energy supplied to storage 1H 1% |
-] Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems heat meter L 1%
Temperature entering & leaving subsystems 1nte§rated 1H
Auxiliary energy supplied to subsystems 1H 17
> Average DB inside temperature — -
E Infiltration load ": -
w Auxiliary energy 18~ 1%
5 Operating energy ____IH T 1%
o Total buliding energy load 1D_1 1%
rd Interna! energy geins 11'1'1 1%
9 Soiar gains 1H . 1%
3 Solar as a % of total load 1D:1 27
o Thermal capacity of building 1D 2%




IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE Low Energy House Laboratory (Heat Pump House)

Address Building Research Establishment

Garsten

Watford UK

MAIN PARTICIPANTS

- 51

1 2 3
Name Dr. S. J. Wozniak
Address Building Research Estab-
lishment
Garston, Watford UK
Phone 09273-74040
Responsibikty
PROJECT DESCRIPTION
" Latitude 21 42N 4 oncitude 00°23'W apipuge 78 m__ pDD__2120___ Base Temp.
E Sunshine Hours July LJanuary_l*ﬁ__Annual __12_17___
% Source of data BRE Meterological Station
& Urban Suburban _* Rural
2 .
Floor area 100 m No. Occupants Mccupancy
Design Temperature internal w 20 s °C
o external w -1 s °C
%% Mass type Brick/insulated cavitﬁllight— location
. welght concrete
Eg South Glazing type Single pane . &
o area(south glass) 5.47m % of total glass 544
night insulation shaded -
Heated Volume 235m’ ‘ Ventilation Rate 1.0 (nominal) a.c.h.
= System energy use{eg. heating) Prebheat to heat pumps
i g
. 2
5 Collector type Unglazed_ black painted area(net) 63m
5 orientation __SOouth titt 544°
o NIL
L Storage type capachy —_
-l .
8 Auxiliary System type Gas fue! type fuel cost




PROJECT SCHEDULE .52

DATE
MILESTONES

Construction

completion
Monitoring
period
Final
reports
Report avallability Title Low Energy House Laboratories
{available from) (BRE News 46) BRE, Garston, Watford
INSTRUMENTATION (existing or anticipated) -
Approximate cost of instrumentation packege _% 25,000 for 4 houses + cost of sensors
Description of data recording method PDP I1 Computer data logger
DATA RECORDED Not yet finished
Frequency of Accuracy of
:(J data recording instrument
Q Degree Days
O Outdoor Temperature
5' Incident radiation on horizontal surface
o Incident radiation in plane of collector
8 Relative Humidity
- Wind Speed
L
b3
Coflectors

Flow rate entering collectors
Temperature entering & leaving collectors
Storage
Flow rate inputs to storage
Temperature entering & leaving storage
Temperature readings in storage(1 or more)
Auxiliary energy supplied to storage
Space heat,Space cooling,Hot water Subsystems

SOLAR SYSTEM

Flow rates entering subsystems
Temperature entering & leaving subsystems
Auxiliary energy supplied to subsystems

Average DB inside temperature

Infiltration load -_
Auxiliary energy

Operating energy

Total building energy load —_—

internal energy gains

Solar gains

Soler as a % of total load

Thermal capacity of building

BUILDING SYSTEM
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~==| SURVEY |
PROJECT TITLE Low Energy House Laboratory (Sclar House)
A-ddreas Building Research Establishment '
Garston,
Watford. UK.
MAIN PARTICIPANTS
1 2 3
Name Dr. 8. J. Wozniak
Address Bui}ding Research Estab-
lishment
Garston, Watford UK
Phone 09273-74040
Responsibility
PROJECT DESCRIPTION
w LatitudeS_l‘)l*_z_'E_LongﬂudeM Altitude __ 78 m ___ DD__2120 _ sase Temp.
E Sunshine Hours Juiy_zgl"__January_L_Annual __127__
= Source of data BRE Meterological Station
-
© Urban Suburban X Rural
2 .
Floor area 88 m No. Occupants Simulated occupancy
Design Temperature internal w 20 s °C
(O] external w -1 Y °C
_g Mass type lightweight (timber frame) location
= South Glazing type single pane
= 3,72 m® 43%
o area(south glasa) . m % of total glass o
night insulation thin curtains shaded -=
Heated Volume 207 m® Ventilation Rate _1.0 (nominal) a.c.h.
= System energy useleg. heating) __Space and water heating
L
'(T) Collector type _Selective surface single glazed, aatnet) 18 m?
5 orientation south tiit 42°
c water 40 m*®, 2.3 ®°, 0.3 m®
5 Storage type capacity m*, 2.3 m°, 0.3 m
8 Auxiliary System type heat pump assistance fuel type €l€C. puel cost




PROJECT SCHEDULE

DATE
MILESTONES

Construction
completion

Monitoring
period

Fina!
reports

Report avallability Titie Low Energy House laboratories

(available from) (BRE News 46) BRE, Garston, Watford

INSTRUMENTATION  (existing or antkipated)

Approximate cost of instrumentation package 2 25,000 for 4 houses, + cost of sensors
Description of data recording method PDP 1T Computer data logger

DATA RECORDED ot yet finished

= Gae Teccrang Aesirumant,
Q Degree Days
6 Outdoor Temperature
6‘ Incident radiation on horizonta! surface
o Incident radiation in plane of collector
8 Relative Humidity
E wind Speed
=
Collectors
Flow rate entering collectors
= Temperature entering & leaving collectors
L Storage
5 Flow rate inputs to storage
- Temperature entering & leaving storage
w Temperature readings in storage{1 or more}
E Auxiliary energy supplied to storage
- Space heal,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems
Temperature entering & leaving subsystems
Auxiliary energy supplied to subsystems
p-] Average DB inside temperature
E Infiltration load
w Auxiliary energy .
(>;,. Operating energy
o Total building energy load
Z internal energy gains
(o] Solar gains
g Solar gs a % of total load
m Thermal capacity of building




vessel

Expansion o ‘Heat

Insulation Y
0.5m thick A

ek A

ERTIELTe AR LTI BTSN EE S5 2 D S =
o pymatyfs Dy 2 b o5 & B

4

. T LN
IRBRETIETR

Ml

T

7 iren-
S

vt rer gy rgroer g pevy
T T T e e TRy S e
e S T S s ST T e S B

B~ A
]

Figure 10

Solar house. Solar energy collection and storage

- 58



Radiators

W,

The_rmostatic
radiator valves —e

A ——

Y PR Y
- =
%
) ey e
K s
1

Heat Off 1
pump peak

¢ N

IhAaaAAAAAA

40@?__ma_[p___heat store :

Figure 11 Solar house. Space heat systein

59




— b

Batch feed =
tank §e

Mixer

valve
Hot ( o

Figure 12 Solar house. Domestic hot water supply

- 60






Y

| ! i ; | ;

=w|  SURVEY

PROJECT TITLE Pennyland
- Milton Keynes

IEA SOLAR ASSISTED LOW ENERGY DWELLINGS

61

Address
Bucks
England
MAIN PARTICIPANTS
1 2 3
Name Tereny Chatfield Bob Everett John Doggart
Address Energy Research Group Energy Research Group Milton Keynes Develop-
Open University Open University ment Corp.
Milton Keynes Milton Keynes Cofferidge Close
Stony Stratford
Milton Keynes
Phone 0908 653335 0908 653335 0908 565454
Responsibility Project Officer Research Fellow Project Supervisor
PROJECT DESCRIPTION
" LatitudeﬂLLongHude 0°45'w Altitude ____100m___ DD __._200__._0 Base Temp. 15.5%
I; Sunshine Houra July_2.98 _ January__ 1.58  apnuat _4.07
= Source of data London data, building research establishment
-l
o Urban Suburban_ X Rural
2
Floor area 100m™ * No. Occupants __3 = 4 *_
Design Temperature internal w 18 s oC
&) external w > s o C
g Mass type __dense concrete location inner skin
§| South Glazing type single or dc»uble2
m area(south glass) 9 -~ 13m % of total glass 30 - 40%
night insutation blinds or shutters shaded no
3
Heated Volume 250m” * Ventilation Rate 1 a.c.h
* Main Design Variant
- System energy use(eg. heating )
L
5 Collector type area(net)
> orientation tint
L7p)
o0
5 Storage type capacity
8 Auxiliary System type _Gas radiators or warm air fuel type 825 yuel cost _ LP/KWHR
useful




PROJECT SCHEDULE

- 62

DATE
MILESTONES 1980 1981 1982 1983
Construction l
compietion
Monitorin
period © | J
Fina!
reports
Report availabHity Titte (ERG031) Passive Soglar in Milton Keynes, R. FEverett
(available from) Energy Research Group, Open University
Milton Keynes Price 5

INSTRUMENTATION {existing or anticipated)

Approximate cost of instrumentation package 350 /house

Description of data recording method integrating displays in house meter cupboard

DATA RECORDED

Frequency of Accuracy of
G_El clat:l reco¥dlng instrument
&) Degree Days _—
— ]
O Outdoor Temperature hourly x1°C
— Incident radiation on horizonta! surface __hourly 5%
O
fod Incident radiation in plane of collector (vertical) hourly 5%
O Relative Humidity _hourly 5%
B | Wind Speed _hourly 5%
LU
= Recordings from Linford Project
Collectors

Flow rate entering collectors
= Temperature entering & leaving collectors
LU Storage
.

Flow rate inputs to storage
w
> Temperature entering & leaving storage
w Temperature readings in storage{1 or more)
E Auxiliary energy supplied to storage
-t Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems

Temperature entering & leaving subsystems

Auxiliary energy supplied to subsystems
= Average DB inside temperature _weekly *1°C
|'|'_-| Infittration load —_—
w Auxiliary energy _weekly .
% Operating energy - -
o Total building energy load __weekly -
prd Interna! energy gains —
3 Solar gains _hourly
=] Solar as a % of total load _weekly R
m Therma! capacity of building -
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
soLAn Rap SURVEY

PROJECT TITLE

A=-Frame Industries

46-198 Lilipuna
Kaneohe, HI 96774

Address

MAIN PARTICIPANTS

1 2 S
Name
Berry Dean Root
Address 46-198 Lilipuna
Kaneohe, HI 96774 \
808-247-1635
Phone

Responsibility

Occupant

PROJECT DESCRIPTION

o] o)

W Latitude 21.50 i ongitude 158" W Apitude 000 £t DD___ ~" Base Temp. _I6F
: Sunshine Hours July__ January_____.  Annual
= Source of data NOAA loc¢al climatological data
|
© Urban Suburban Y Rural ____

Fioor area unknown No. Occupants .2

Design Temperature internal w == s - ° -
(] external w == s - o=
%% Mass type unknown location unknown
5' South Glazing type . unknown
o area(south glass) unknown % of total glass unknown

night insulation unknown shaded unknown
Heated Volume unknown Ventilation Rate unknown a.c.h.

SOLAR SYSTEM

System energy use(eg. heating) _Domestic hot water

2
Collector type Miromet = & panel flat plate _  area(net) 68 ft

) o
orientation __ 10 E of south titt 21

Storage type Chromalox - domestic hot water s‘c’as&a%rﬂy 120 gal

Auxiliary System type _electrical -~ 240V _ fuel type _~— fuel cost




PROJECT SCHEDULE

QTE
MILESTONES 1977 _ 1978 _ 1979 1980
Construction
completion 8/77
Moniteoring
period No data Feb—-Dec Jan-Nov April-June
Finat
re'z%%rts No data Feb—Sept & Npv Feb-May April-June
Report availability Title Monthly Performance Report (A-Frame Industries)
{available from) Technical Information Center

P.0. Box 62, 0Oazk Ridge, TN 37830

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package $3510.00

Description of data recording method Data collected on tape every 320 seconds, and
sent to_the Central Data Processing System daily

DATA RECORDED

2 Gt Tovardma Aostramans
9 Degree Days —_— —=
O Outdoor Temperature 320 sec .L_E__._
6’ Incident radiation on horizonta! surface i
o Incident radiation in plane of collector __ 320 sec _ 3%
O Relative Humidity ﬁ___N/A _ﬁ__._.__N/A
E Wind Speed N A__ L
w
=
Collectors

Flow rate entering collectors __ 320 sec ___?7o_e___
= Temperature entering & leaving collectors __M .ﬂ_
L Storage
'U_) Flow rate inputs to storage — 320 sec _320—_
> Temperature entering & leaving storage 320 _sec ,_Q__,,S_.UE___
n Temperature readings in storage{1 or more) 320 sec 0.5°F
E Auxiliary energy supplied to storage _____—ﬁ7K— ﬁ*-__y__é__u_
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems _ N/A _N/A

Temperature entering & leaving subsystems __N/A— N/A

Auxiliary energy supplied to subsystems __MA___._ N/A
= Average DB inside temperature —NfA N/A
E Infiltration load __N/A _ _N/A
w Auxiliary energy _.ﬁ_.__N/A ' __7___N/A
55 Operating energy _N_i}_ ...._N._A...,___
o Total building energy load ﬁg/::‘___ _ﬁg/i_——
rd Internal energy gains - -
3 Solar gains __N/A _N/A
5 Solar as a % of total load _ NA N/A
m Thermal capacity of building __ N/A N/A
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR R&D S U RVEY

PROJECT TITLE Albuquerque Western II

110 Texas St., N.E.
Albuquerque, NM 87110

Address

MAIN PARTICIPANTS

-87

1 2 3
Name

Brad Shaw
Address 110 Texas St., N.E.

Albuquerque, NM 87110

550-266-1976
Phone

Responsibility

Manager

PROJECT DESCRIPTION

. o 0 o
" Latitude_ 35 Longitude_ 106 __Altitude 5339 ft pp__4383  Base Temp._63_F
: Sunshine Hours July 11.2 January 2.1 Annual 8.0
%% Source of data _NOAA local climatological data
o Urban__ X Suburban Rural
2 ,

Floor area 630 ft~/unit No. Occupants _unknowm

Design Temperature internal w 73 5 78 ° F
o external w 10 s 100 ° F
e .
8 Mass type __composit (brick/concrete) location Albuquerque., NM
g Scouth Glazing type unknown
m area(south glass) __unknown % of total glass __UIKROVH

night insulation unknown shaded unknown

Heated Volume unknown Ventilation Rate 15000 CFM a.ch
= System energy use(eg. heating ) Space heating
= 2
5 Collector type _Solcan, concentrating & tracking ea(net) _27/32.6 ft

o

5 orientation __south tilt 35
< 000 gal
< Storage typeconcrete storage tank capacity 27 ga
3 3
8 Auxiliary System type gas—-fired hot water boiler fuel type natural 838 cost 92.93/ft




PROJECT SCHEDULE

- 68

DATE
MILESTONES 1978 1979 1980 1979 1980
A
3‘;’;‘3‘3 ring Jan-Dec Jan-Dec Jan-Aug
Final Seasonal Seasonal
reports May-Dec Jan-Mar & De¢ Feb-Aug Oct.78-Mar.79 Oct.79-Mar.80
Report availability Title Monthly Performance Report (Albuquerque Western II)

(available from) Techinical Information Center

P.0. Box 62, Oak Ridge, TN 37830

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package
Description of data recording method

_Data collected on tape every 320 seconqs and

gent to the Central Data Processing Svstem daily

DATA RECORDED
= G g A mine,
&) Degree Days == _E.._r__"'
O Qutdoor Temperature 320 sec _T0.5F ]
8 Incident radiation on horizonta! surface - __;_.
(a Incident radiation in plane of collector 320 sec ;ZA—
8 Relative Humidity == ==
EI Wind Speed —- -
=
Collectors +
Flow rate entering collectors 320 sec T 3%
= Temperature entering & leaving collectors 320 sec __;9&
L Storage
5 Fiow rate inputs to storage 320 sec _#__3.2.__..__
P Temperature entering & leaving storage 320 sec _.;._0_._5217_
w Temperature readings in storage{1 or more)} 320 sec ._..i-_QJOL
EE Auxiliary energy supplied to storage - -
-l Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems 320 sec _,._-.l-__ﬁz_..____
Temperature entering & leaving subsystems 320 sec .__-IT-_O-—SOF_
Auxiliary energy supplied to subsystems 320 sec - 1%
= Average DB inside temperature — —
tE Intiltration load - —
w Auxiliary energy i i
f.>f; Operating energy - —_
o Total building energy load — -
= internal energy gains — -
9 Solar gains == et
5 Solar as a % of total load - i
(an] Thermal capacity of building — =
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IEA

S8OLAR RAD

SURVEY

PROJECT TITLE

Cathedral Square

.70

SOLAR ASSISTED LOW ENERGY DWELLINGS

Address

3 Cathedral Square

Burlington, VI 05401

MAIN PARTICIPANTS

1

2

3

Name

Address

Phone

Steve Schuh

Boeing Aerospace Company
P.0. Box 3999 MS-8612
Seattle, WA 98124

206-773-0640

James Brown, PE

Jennison Engineering Inc.
182 Main Street
Burlington, VI 05401

802-863-4571

Robert Wheeler
Yankee Solar Systems
121 Pearl Street
Burlington, VI 05401

802-864-4522

Responsibility

File Representative

PROJECT DESCRIPTION

Solar System Designer

Solar Subcontractor

o o o

" Latitude 44" N [ ongitude .73 Attitude 200 ft pp__8269  pBase Temp. 65
tE Sunshine Hours July January Annua
= Source of data  NOAA climiatological data
-
& Urban__X__ Suburban Rural

Floor area unknown No. Occupants 114

Design Temperature internal  w - s - ° =
W) external w = 5 - iy
% Mass type unknown location Burlinﬁ;ton. VT
5' South Glazing type unknoun
o area(south glass) unknown % of total glass unknown

night insulation unknown shaded unknown

Heated Volume unknown Ventilation Rate unkown a.c.h,
p System energy useleg. heating) __Damestic hot water
L - 2
5 Collector type Daystar, flat plate area(net) 1798 ft

o

s orientation £9% of mouth tilt 45
o
< Storage type _water capacity _ 2699 gal
-
8 Auxiliary System type boiler fuel type B35 fyel cost UDKROWD
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PROJECT SCHEDULE

DATE
MILESTONES 1979 1980

Construction

completion unknown
Monitoring
period Jun-Dec Jan—-Aug
F é’g,%'n s Jun-Oct Jan-Aug
Report avaitability Title Monthly Performance Report (Cathedral Square)
(available from) Techinical Information Center

P.0. Box 62, Oak Ridge, TN 37830

INSTRUMENTATION (existing or anticipated}

Approximate cost of instrumentation package

Description of data recording method Data collected on tape every 320 seconds and
sent to the Central Data Processing System daily

DATA RECORDED

2 TN Sy
' Degree Days == __’__._O._.__"
8 Outdoor T:mperature _ 320 sec _=0.5F calibrated
6' Incident radiation on horizontal surface - _q_;___
o Incident radiation in plane of collector 320 sec = 3%
8 Relative Humidity - -
E Wind Speed - - —
=
Collectors +
Flow rate entering collectors __ 320 sec __-,;__xo_gu_ﬂ scale
< Temperature entering & leaving collectors 320_sec __,_0.5—F
w Storage
'J) Flow rate inputs to.storage . g;g z:z ._:'“t__yz_glﬂ-l scale
o Temperature entering & leaving storage — 0.5 F 0.5°F
w Temperature readings in storage(1 or more) 320 sec = 0-50F
E Auxiliary energy supplied to storage i —
8 Space heat,Space cooling,Hot water Subsystems +
D Flow rates entering subsystems 320 sec __'r__:n_:‘;u:'-_]; scale
Temperature entering & leaving subsystems _329_5% _~0.5F
Auxiliary energy supplied to subsystems - -
= Average DB inside temperature —_— —_—
tE Infiltration load - = ' =
w) Auxiliary energy —_— _—
5; Operating energy 338 sec -1%_
0 Total building energy load
= Internal energy gains - —
=) Solar gains - i
%I Solar as a % of total load _ —
o Thermal capacity of building - = =
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE Facilities Development

Address 5750 Friars Road
_San Diego, CA 92108

MAIN PARTICIPANTS

1 o 3
Name Jeff Andrews
Address 5750 Friars Road

San Diego, CA 92108

714-295-4483
Phone

Responsibility President of condominium

PROJECT DESCRIPTION

o o

W Latitude ___32°_ Longitude__117 " Altitude 13 £t bb_1507 - Base Temp. 63 F
:,: Sunshine Hours July ﬁ_danuaryLAnnua! 8.0
2 Source of data NOAA local climatological data
-
& Urban Suburban __X Rural

Floor area 1100 sq ft/unit No. Occupants unknown

Design Temperature internal w s @
O] external w 43 s ° F
% Mass type unknown focation San Diego, CA
g South Glazing type unknown K
o area(south glass) unknown % of total glass unxnown

night insulation unknown shaded unknown

Heated Volume unknown Ventilation Rate unknown a.c.h.
= System energy use{eg. heating) Domestic hot water
w 2
E Collector type _Revere, flat plate area(net) 520 ft

[3)

C>f3 orientation __south titt 46
< i i d & buriedggpaeity 1000 gal
< Storage type _ glass—lined, insulated & buried gpacity ga
-
8 Auxiliary System type __electric heaters fuel type ©€lectricy . cost _5_¢_Lk_t_ah__
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PROJECT SCHEDULE

DATE
MILESTONES 1978 1979 1980 Seasonal 1979
Construction
completion unknovwn
Monitoring
period Jan-Dec Jan-Dec Jan-Aug
Final
reports Mar-Sept Jan-0Oct Feb=-Jun & Ayg Sesonal Oct

1978-Mar 1979

Report availability Title —  Monthly Pexformance Report (Facilities Development)

(available from) Technical Information Center
P.0. Box 62, Oak Ridge, TN 87830

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package

Description of data recording method Data colliected on tape every 320 seconds and sent

to _the Central Data Processing System daily

DATA RECORDED

2 data g Atramant.
QO Degree Days e — . ——
6 Outdoor Temperature 320 sec - 0.5°F
6] Incident radiation on horizontal surface - _-F—___
o incident radiation in plane of collector __ 320 sec - 2%
8 Relative Humidity - . -
E Wind Speed - = -
=
Coliectors
Flow rate entering collectors — 320 sec i' 17
= Temperature entering & leaving collectors 320 sec LJOF_
L Storage
5 Flow rate inputs to storage 320 sec ___'_—_i. 3%
> Temperature entering & leaving storage 320 sec #EF__
2 Temperature readings in storage(1 or more) _3% -05F
E Auxiliary energy supplied to storage _ —
8 Space heat,Space cooling,Hot water Subsystems +
D Flow rates entering subsystems 320 sec =3
Temperature entering & leaving subsystems _32_0__5_2. _:F—'._D__EOL
Auxiliary energy supplied to subsystems —_320 sec - 27
= Average DB inside temperature - -
E Infittration load i —
w Auxlliary energy - —-
g Operating energy ’ - == =
o Total building energy load _ - -
Z Internal energy gains S -
3 Solar gains - == —
5 Solar as a % of total load — i
om Thermal capacity of building - -
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SOLAR ASSISTED LOW ENERGY DWELLINGS
SURVEY

IEA

BOLAR RAD

PROJECT TITLE Forest (ity Dillon

Address 3001 Bladensburg Road, N, E.

Washington, D. C.

(Fort Lincoln Apartments)

MAIN PARTICIPANTS

76

1 2 3
Name Forest City Dillon, Inc. Perry Noe
Address 10800 Brookpark Road ¢/o Andrew Bryant &
Cleveland, Chio 44130 Assoclates
Ken Yarus or Max Rabner
Ph (216) 267-1200 (216) 653-3149
one
Responsibility .
Builder Designer
PROJECT DESCRIPTION
" Latitude___39°N | ongitude_ 77° _ Artitude__200 ft. pp_%43600  gagse Temp.  13°F
: Sunshine Hours Ju|yidanuary&_ Annual 58%
= Source of data HUD Documentation/U., S. Weather Data
-
O Urban_X _ Suburban Rural
Floor area rox, 135,000 ft? No. Occupants 4PDrox, 188
Design Temperature internal  w 68 s 78 °F
o external w 15 s 91 °F
% Mass type —unknown location none
S South Glazing type —_unknown
o area(south glass) ._unknown % of total glass unknown
night insulation none shaded none
Heated Volume unknowm Ventilation Rate unknown a.c.h,
S System energy useleg. heating) Domestic hot water
L
5 Collector type _Tennox 1SC181S ~~  arealnet) 2,217 £t?
% orientation South ) tikt 40 degrees
E Storage type __ Liquid capacity 3,200 gallons (water)
|
8 Auxiliary System type _ Oil burner fuel type #2 01l 4.0 cost Unknown




PROJECT SCHEDULE

DATE
MILESTONES
g&?.f,’.;‘i‘?c}l?“ unknown unknown
itor
berag e 1/79-12/79 | 1/80-12/80
rel?)%lrts None 3/81
Report availability Title Monthly Performance Reports, 12/79 to Present
{available from) U. S, Department of Energy

T. I. C,, P, O, Box 62, Oak Ridge, TN 37830

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package _8$30,000
Description of data recording method 320 second intervals

DATA RECORDED

_ dFrttaquencydgf Accuracy of
< Degres Days ata iecor ing |nstr2ment
8 Outdoor Temperature 320 sec. 5%
6‘ Incident radiation on horizonta! surface _— -
o Incident radiation in plane of collector _320 sec. Sk
8 Relative Humidity ~320 sec. Y S
E Wind Speed 320 sec. 5%
=
Collectors
Flow rate entering coltectors _320 sec, Z
= Temperature entering & leaving collectors M_-__ 2%
LLt Storage
5 Flow rate inputs to storage -320 sec. - S
> Temperature entering & leaving storage M 3%
w Temperature readings in storage(1 or more) _320 sec. —._—5%
E Auxiliary energy supplied to storage _320 sec. -y S
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems _320 sec. 2%
Temperature entering & leaving subsystems M&_ 5%
Auxiliary energy supplied to subsystems _3.2_9__& 5%
= Average DB inside temperature - -
E Infiltration load - ' —
(/] Auxiliary energy h -
5 Operating energy _— -
10} Total building energy load - -
= Internal energy gains - - -
_9- Solar gains - - =
=) Solar as a % of total load - = =
m Thermal capacity of building - = -
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~+v|  SURVEY

PROJECT TITLE Hei Wai W

- 79

IEA SOLAR ASSISTED LOW ENERGY DWELLINGS

Address Banyan Street Manor

1132 Banyan Street

Honolulu, Hawaii 96814

MAIN PARTICIPANTS

1 2 3
Name Glenn A. Rome Mike Bean Eleanor Lisenbee
Address Boeing Aerospace Company Cody Company Resident Manager
P.0. Box 3999 MS 8612 1168 Waimann Banyan Street Manor
Seattle, WA 98124 Honolulu, HI 96814 1132 Banyan St.
Honolulu, HI 96814
Phone 206-773-0640 808-537-5285 808-841-7075
Responsibility
Field Representative System Designer Building Manager
PROJECT DESCRIPTION
" Latitude 22°N Longitude__157°W  Altitude 60 ft DD ——_ Base Temp. _65F
: Sunshine Hours July January Annual
;E Source of data NOAA local climatological data
-
O Urban__ X Suburban Rural
Floor area unknown No. Occupants 19
Design Temperature internal w _——= s == pll
) external w _== s _— ° -
%% Mass type unknown location Homolulu, HT
% South Glazing type nnknown
o area(south glass) _ URKnown % of total glass unknown
night insulation _unkmown shaded unknown
Heated Volume unknown Ventilation Rate unknown a.c.h.
= System energy use(eg. heating) Domestic hot water
L
2
5 Collector type _Raypak, flat-plate arealnet) 807 ft
5 orientation _south tilt 24°
c
5 Storage type _Water capacity 1230 gal
O
w

Auxiliary System type _gas heater/elec. hot water heatefel type 825/€leCy,o| cost unknown




PROJECT SCHEDULE

80

DATE
MILESTONES

1977 1978 1979 1980
Construction
completion unkown
Monitoring
period Oet=Dec Jan-Dec Jan-Dec Jan-Aug
régao[rts None Apr—Sept Feb-Sept, Apr-Aug

Nov & Dec
Report availability Title Monthly Performance Report (Hei Wai Wong)

(available from)

Technical Infermation Center

INSTRUMENTATION

P.0. Box 62, Oak Ridge, TN 37830

{existing or anticipated)

Approximate cost of instrumentation package

Description of data recording method
— to the Central Data Processing System dailly
DATA RECORDED

Data collected on tape every 320 seconds and sent

Frequency of

Accuracy of

EI data recording instrument
O Degree Days —_— —_—
o Outdoor Temperature 320 sec _ =0.5 F calibrated
6' incident radiation on horizontal surface — i
o incident radiation in plane of coliector 320 sec - 3%
8 Relative Humidity —3;.;_:6_‘: _-;7
- Wind Speed P dntliduiad z
L
=
Collectors +
Flow rate entering collectors 320 sec __.?._3%_‘5& scale
= Temperature entering & leaving collectors __‘M _-_0_&
Ll Storage 4 o
cl,_) Flow rate inputs to storage __ 320 sec + 3% full scale
> Temperature entering & leaving storage _ 320 sec _T.._0°_50F_
v Temperature readings in storage(1 or more) 320 sec _~05F
E Auxiliary energy supplied to storage - —
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems 320 _sgec : 3% full scale
Temperature entering & leaving subsystems 320 sec __:_0-—50]’1__
Auxiliary energy supplied to subsystems __ 320 sec _i_
= Average DB inside temperature —— i
L infiltration load — -
W Auxiliary energy —
g Operating energy —-= —
o Total building energy load - -
Z Internal energy gains = ==
5 Solar gains == —
5 Solar as a % of total load — —
om- Thermal capacity of building - -
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE Matt Cannon

1827 N. E, l6th Way
Gainesville, Florida 32601

Address

‘MAIN PARTICIPANTS

1 2 3
Name Matt Cannon Architectural Design Solar Energy Products
Address P. 0. Box 1454 Associates, Inc. 1208 N. W. 8th Ave.
Gainesville, Florida 502 N. W. 16th Ave, Gainesville, Florida
32601 Suite 7 32601
Gainesville, F1l., 32601
Phone (904) 378-2511 (904) 377-7501 {904) 377-6527
Responsibility Grantee Building Designer Solar System Designer

PROJECT DESCRIPTION

" Latitude _29°  tongitude_82°  Altitude _155 ft, DD 1,599 ___ Base Temp. 65°F
E Sunshine Hours July _ Japuary_ _ Anpnual
% Source of data Solar Project Description by NBS and Boeing
o Urban Suburban _X Rural
Floor area _2_,_ZL2_6_f_t2_._ No. Occupants _6-8
Design Temperature ' internal w 69 5 70 °F
(O] external w 57 s 83 °F
% Mass type unknown location Gainesville, Florida
= South Glazing type unknown -
8 area(south glass) _541 £r2 % of total glass _10%Z June

night insulation Cellular rubber/Rubatex shaded 0% December

Heated Volume unknown Ventilation Rate _unknown a.c.h.

SOLAR SYSTEM

System energy use({eg. heating) Domestic hot water and space heating
Solar Energy Products

Collector type _liquid flat plate collectors  area{net) 527 ft2
orientation South tilt 34 degrees
Storage type __Liquid capacity 1,000 gallons
None Elec. 5¢ /kwh

Auxiliary System type fuel type fuel cost
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PROJECT SCHEDULE

DATE
MILESTONES
Construction B
completion 9/77
Monitorin
period s 5/78-present
Final
reports June 1980
Report availability Title Matt Cannon Sclar Energy Perf, Eval, Reports 6/78-present

{available from) U. S, Department cf Energy
T. I. C., P. O, Box 62, Oak Ridge, TN 37830

INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package unknown

Description ot data recording method —Data is collected every 320 geconds on tape and

is sent daily to the central processing unit.

DATA RECORDED

2 dae e g Aetramant.
O Degree Days - = ot
O Outdoor Temperature 320 sec. 5%
6 Incident radiation on horizontal surface - - -
o Incident radiation in plane of collector _..320 sec. 2%
8 Relative Humidity - = - -
Ll_u Wind Speed - - -
=
Collectors
Flow rate entering collectors _ 320 sec.. 5%
= Temperature entering & leaving collectors M ____5%
[T} Storage
5 Flow rate inputs to storage 320 sec. _ 5r
-~ Temperature entering & leaving storage _ 320 sec. Sk
w Temperature readings in storage(1 or more) __ 320 sec. 5%
E Auxiliary energy supplied to storage _—_— =
- Space heat,Space cooling,Hot water Subsystems
8 Fiow rates entering subsystems _ 320 sec. 5%
Temperature entering & leaving subsystems 320 sec. o7
Auxiliary energy supplied to subsystems _ 320 sec. ok
= Average DB inside temperature = —
E infiltration load i -
w Auxiliary energy - - -
g Operating energy _ bl
0] Tota! building energy load - = -
Z Internal energy gains = -
S Solar gains - = =
5 Solar as a % of total load ) - = . -
m Thermal capacity of building —_— =
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR RAD SURVEY '

PROJECT TITLE NBS Passive Solar Test Building

National Bureau of Standards, Annex
Gaithersburg, Maryland USA

Address

MAIN PARTICIPANTS
1 2 3

Name Thomas Richtmyer

Building 226, Room B104
National Bureau of Standards
r Washington, DC 20234

301/921-3754

Address

[ Phone

Responsibility [ jnstrymentation Engineer

- PROJECT DESCRIPTION

[ o o]
w Latitude_39. -IO_N LongitudeMAltitude 400 ft. DD__500__Z_ Base Temp._—& F
E Sunshine Hours JulyMQ_January]_S:i@_ Annual 444,000 BTU/h" . ﬁ-z
L | =2 Source of data TMY, Sterling, VA (Dulles Airport)
-
[ o Urban Suburban _X Rural
Floor area 1,460 sq. ft. No.Oceupants ______ O
L. Design Temperature internal  w 65 s 84 °F
O] external w 14 s 90 ° F
% Mass type __Mmasonry location
5’ South Glazing type double
o area(south glass) 322 sq. ft. % of total glass 95%
night insulation RS, 50% of glass shaded yes
f Heated Volume 12,700 cu.. ft. Ventilation Rate _estimated - 1 ach.
= Systein energy use(eg. heating ) heating (passive only)
L
5 Collector type difecf gﬂin ’ Venfed fl’Ombe wﬂ“ area(net) 322 Sq . 'Ft -
| g orientation __{Tue south tilt 90° (vertical)
i
% Storage type -s'r?rugelwgﬂoslul?l-on-grade floor capacity GPPTOX. 2002,&(,)'(:) BT.U @
interna wa swin
_____ 8 Auxiliary System type Fan_Coil: Elec. resist., c}e;pl’rlral fuel type el€C.  uel cost 5¢)K<\;’V hr
chiller
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DATE
MILESTONES

11/15/80

11,80

6/81

6/82

Construction
completion

X

Monitoring

period

Final
reports

Report availability

Title

{available from)

INSTRUMENTATION

DATA RECORDED

Approximate cost of instrumentation package
Description of data recording method

(existing or anticipated)

$50,000

Minicomputer (HP2100), magnetic tape

Frequency of

Accuracy of

E’ data recording instrument

O Degree Days — i

6 Outdoor Temperature S min _+1°F

S Incident radiation on horizontal surface MO

o Incident radiation in plane of collector __.—"

8 Relative Humidity —i—&—-—

- wind Speed & Direction _+ 5% of reading

i =

=

Collectors

Flow rate entering collectors several times ?

= Temperature entering & leaving collectors S min ___.__.__"_' 10F

w Storage

'U_) Flow rate inputs to storage — i

- Temperature entering & leaving storage === -

w Temperature readings in storage(1 or more) S min _'t 1°F

E Auxiliary energy supplied to storage == o=

-l Space heat,Space cooling,Hot water Subsystems

8 Flow rates entering subsystems cont. ?
Temperature entering & leaving subsystems S min i]L_
Auxiliary energy supplied to subsystems S min &ofﬁdd?ng

] Average DB inside temperature 5 min ______i 2OF

L Infiltration load winter/summer _?

? Auxfliary energy cont . _.;,Zmﬂing
Operating energy ——cont. !

g Total building energy load winter /summer I

prd Internal energy gains S min s 2% of reading

E Solar gains o min ?

g Solar as a % of total load _monthly ?

[o1] Thermal capacity of building _monthly ?
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SOLAR ASSISTED LOW ENERGY DWELLINGS
SURVEY

IEA

8OLAR RAD

PROJECT TITLE Saddle Bill Trust Lot 36

21 Saddle Hill Road
Medway, Massachusetts

Address
20253

MAIN PARTICIPANTS

-89

1 2 3
Name Don Huber Warren Mackensen Sanford Kaplan
Address Boeing Aerospace Company | Sippican Sclar Systems 10 Kearney Road
P.0. Box 3999 14 Ichabod Lane Needham, Mass., 02194
MS-8612 Marion, Mass, 02738
Seattle, Wash. 98123
Phone 206-773-0640 671-748-2810 617-443-3400
Responsibility Instrumentation Engineer | Designer Contractor
PROJECT DESCRIPTION
o
w Latitude 430 tongitude__71W __Anitude__ 200 ft pp_ 2791  Base Temp.__ 62 F
: Sunshine Hours July__== ____ January i Annual —
=2 Source of data NOAA loeal e¢limatological data
-
o Urban Suburban X Rural
2
Floor area 1944 ft No.Occupants __ &
Design Temperature internal w -—_ 5 - % e
] external w -— s _— % ==
% Mass type unknown location Medway, Mass
%l South Gilazing type unknouwmn
o area(south glass) ___unknown % of total glass unknown
night insulation imknown shaded unknown
Heated Volume unknoun Ventilation Rate unknown a.c.h.
2 System energy use(eg_ heaﬁng) Heating and domestic hot water
i
5 Collector type Daystor #2001, flat plate liguidarealnet) 3930ft2
> orientation __ SOUth e 28
W
c 750 gall
< Storage type water capacity ga-Lion
|
8 Auxiliary System type heating/o0il furnace fuel type 2 01l fuef cost _ UBKDOWR




" 90

PROJECT SCHEDULE

DATE
MILESTONES

Construction 1977

completion
;";".?r’i’é? ring 3/79 to present
fé’é%'rts 3/79 to present
Report avallablity Title _Monthly Performance Report (Saddle Hill Trust (36))

{available from) Technical -Information Center
P.0. Box 62, Dak Ridge, TN 37830

INSTRUMENTATION (existing or anticipated) ,

Approximate cost of instrumentation package

Description of data recording method Data collected on tape every 320 seconds, and_sent

to the Central Data Processing System daily

DATA RECORDED .
= date T g A etraming,
Degree Days - == — —
% Qutdoor Temperature _ 320 sec = 0.5"F calibrated
6‘ Incident radiation on horizontal surface - - Sy ‘
g Incident radiation in plane of collector __ 32 sec _-3%
Relative Humidity - —_——
E Wind Speed 320 sec = 2%
P
Collectors .
Flow rate entering collectors _ 320 sec _;::_QZ_fJ;J,l scale
= Temperature entering & leaving coliectors __éggﬂ _ﬂ
L Storage
|-UJ_ Flow rate inputs to storage _ 320 sec __i;3_7=gy_1_]; scale
- Temperature entering & leaving storage 320 sec - -.3F
« Temperature readings in storage(1 or more) 320 sec _~-0.5F
E Auxiliary energy supplied to storage — —
61 Space heat,Space cooling,Hot water Subsystems +
D Flow rates entering subsystems _ 320 sec = 3% full scale
Temperature entering & leaving subsystems ‘ __M _+_0_5L
Auxiliary energy supplied to subsystems ._BM_ __L_
= Average DB inside temperature — 320 sep _;_0*523__
I|.I_..I Infiltration load == ' =
[7s] Auxiliary energy __320 sec .__I_—_' 1%
C>D- Operating energy ' 320 sec =1z
o Total building energy load :: ::
ra Internal energy gains
9 Solar gains - -
= Solar as a % of total joad - i
m Thermal capacity of building - -
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR R&D SURVEY

PROJECT TITLE Saddle Hill Trust Lot 77

22 Green Walley Road
Medway, Massachusetts 20253

Address

MAIN PARTICIPANTS

1 2 3
Name
Don Huber Warren Mackensen Sanford Kaplan
Address Boeing Aerospace Company | Sippican Solar Systems 10 Kearney Road
P.0. Box 3999 MS-8612 14 Ichabed Lane Needham, Mass. 02194
Seattle, Wash. 98124 Marion, Mass. 02738
Phone 206-773-0640 617-748-2810 617-443-3400
Responsibility
Instrumentation Engineer | Designer Contractor

PROJECT DESCRIPTION

" Latitude 42n  Longitude 71w Altitude 200 ft DD_5791 _ Base Temp. 65°F
E Sunshine Hours July__ January Annual
% Source of data NOAA local c¢limatological data
o Urban Suburban _X Rural
2

Floor area 1696 ft No. Occupants 4

Design Temperature interna! w i s — o=
(O] external w - s - Om=
%% Mass : type unknown location _Medway, Mass.
= South Glazing type unknowm
an area(south glass) __unknown % of total glass unknown

night insulation unknown shaded unknown
Heated Volume unkpown Ventilation Rate unknown a.c.h,

SOLAR SYSTEM

System energy useleg. heating) __Domestic hot water

Collector type Solaron air, flat-plate _ arealnet) 730(?’-1‘055)
crientation south tilt 38
Storage type _ water pre-heat tank capacity 120 gal
Auxiliary System type _ gas_heater fuel type _83S fuel cost _ unknown
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DATE
MILESTONES

Construction

completion 1977

g&?&'@ ng 1/79 to present

Final

reports 1/79 to present (except 2/79)

Report availability Title

Monthly Performance Report (Saddle Hill Trust (77)

(available from)

Technical Information Center

P.O.

Box 62, Oak Ridge, TN 37830

INSTRUMENTATION

Approximate cost of instrumentation package
Description of data recording method

(existing or anticipated)

Data collected on tape every 320 seconds, and

sent to the Central Processing System daily
DATA RECORDED

Frequency of Accuracy of

¢_(l data recording instrument
O Degree Days - _-“l-—cr”—
O Outdoor Temperature ——320 sec = 0.5F calibrated
6' Incident radiation on horizontal surface - i
——
; iotian 320 sec = 3Z
(0 Incident radiation in plane of collector — e e —_—
8 Relative Humidity == —
- Wind Speed __ 320 sec =2
X1
=
Collectors +
Flow rate entering collectors _ 320 sec =_3% full scale
) . + 0.5°F
s Temperature entering & leaving collectors 320 sec — Y. r
w Storage +
5 Flow rate inputs to storage 20 se _-'I‘___M_Scale
p Temperature entering & leaving storage 320 sec __T__O_.E_IOL
w Temperature readings in storage(1 or more) 320 sec = 0.5F _
E Auxiliary energy supplied to storage == —
6! Space heat,Space éooling,Hot water Subsystems +
b Flow rates entering subsystems — 320 gec —. 3% g scale
Temperature entering & leaving subsystems 320 sec ,.;"__Q_F__
Auxiliary energy supplied to subsystems ___ 320 sec =1%
= Average DB inside temperature 320 sepr __i':_O_._‘i%L
E Infiltration load 320 sec 305 F
w Auxiliary energy . 320 sec ‘ - O.SOF
e
Z-) Operating energy __ 320 sec _._+_O_'50F_
o Total building energy load 320 sec ~-0.5°F
—_
Z internal energy gains 320 sec __;_0;5_2_]?_
3 Solar gains _ 320 sec = 0.50F
—
35 Solar as a % of total load 320 sec _;LS#
o Thermal capacity of building _ 320 sec _=-0.5F
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR RAD SURVEY

PROJECT TITLE Sir Galahad Company

Address 3929 Forest Glen Road
i ia Beach, Virginia 23452

MAIN PARTICIPANTS

*96

1 2 3
Name Solar One Ltd.
Address 2644 Barrett Street
Virginia Beach, Virginia
23452
Phone (804) 340-7262
Responsibility Designer, Solar Contractdr
PROJECT DESCRIPTION
o
w Latitude 3_7ON _Longitude__7.6_ow.... __Altitude ___ 26 ft.'. DD—__:'%"Q88 Base Temp. 6.5_F_
E Sunshine Hours July_65% January__ 927% Annual ___637%
% Source of data ical Data for Norfolk, Va,
& Urban Suburban X Rural
Floor area 1,604 ft2 No. Octupants 1
Design Temperature internal  w 68 s °F
O] external w 23 s °F
% Mass type __unknown location _ Virginia
g South Glazing type unknown
o area(south glass) 80 sgquare feet % of total glass 50%
night insulation none shaded 0%
Heated Volume approx. 13,000 cubic feet Ventilation Rate 1.3 a.c.h.
= System energy useleg. heating) __Heating and Domestic Hot Water
L 2
5 Collector type : areatnety 640 ft© (absorber)
5 orientation South tilt 45 degrees
m .
< Storage type Steel capacity _1,500 gallons
5 ,
8 Auxiliary System  type Heat pump, elec, DHW aux. . ... elec. . ., 6.5¢/kwh




PROJECT SCHEDULE

97

DATE
MILESTONES

Construction

completion 11/77

Q‘;’i‘(‘,‘é’"“g 2/78-présent

Final Monthly Reports
reports Dec, 1979=Sept. 1980

Report availability

Title

(available from)

Sir Galahad Solar Energy System Perf. Eval,

11/79-4/80

U. 8. Department of Energy

T. I. C., P. 0. Box 62, Oak Ridge, TN 37830

INSTRUMENTATION

(existing or anticipated)

$18,000

Approximate cost of instrumentation package

Description of data recording method

_Data collerted on tape every 320 seconds,

sent to central computer every day.

DATA RECORDED

= date resording A tramant
O Degree Days _— =
6 Outdoor Temperature _ 320 sec. . 59F
6’ Incident radiation on horizontal surface e e -
cC Incident radiation in plane of collector M - 5OF
8 Relative Humidity - =
t..u.. Wind Speed - -
=
Collectors
Flow rate entering collectors 320 sec, 2 _gpm
s Temperature entering & leaving collectors __320 sec. . 5°F
L Storage
E Flow rate inputs to storage _320 sec. __ .2 gpm
>~ Temperature entering & leaving storage _ 320 sec. .5F
2 Temperature readings in storage(1 or more) 320 sec. . 5°F
E Auxiliary energy supplied to storage _ 320 sec. : 5°F
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems _ 320 sec. ___+2 gpm
Temperature entering & leaving subsystems _32_0_§E& _.___..__'SOF
Auxiliary energy supplied to subsystems _ 320 sec. .01l kw
= Average DB inside temperature 320 sec. .5OF
I | infitration load — =
w Auxiliary energy 320 sec, 59F
6 Operating energy _ 320 sec. .59
o Total building energy load = -
prd Internal energy gains - =
3 Solar gains = -
'5' Solar as a % of total load = -
m Thermal capacity of building - -
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IEA SOLAR ASSISTED LOW ENERGY DWELLlNGé‘*-._
BOLAR R&D SURVEY ‘ \.\.

( PROJECT TITLE . Solor Houee |
Address Solar Energy Applications Lab.

Colorado State University
Et. Collins, Colorado 80523

MAIN PARTICIPANTS

77777 1 Director 2 IEA Correspondent 3
Neme Dr. George O. G. Lof Dr. William S. Duff
Address Solar Energy Applications Solar Energy Applications
m Lab . Lab .
Colorado State University Colorado State University

Ft. Collins, Colorado 80523  Ft. Collins, Colorado 80523

Phone

Responsibilty

r PROJECT DESCRIPTION  Comparative performance of two types of evacuated tube
B . collectors in a residential heating & cooling system.
o o) o o
7 w Latitude_ég_._égﬂLongitudewmﬁtudels_&iﬁﬁ_ pD3600" C  Base Temp. 183" C
: Sunshine Hours Julyﬂ_T_Januarv__z_QZ______Annualm___
L _.2: Source of data On site dC”'Q chUiSfion
-
& Urban Suburban Rural
2 .
— Floor area 128.5 M No. Occupants used as offices
L . Design Temperature internal w 22.2 8 — . °C_
O external w =23 s ol Ol
% Mass type __Low (wood frame) locetion FEoothills of Eastern slopes
= South Glazing type _VYert. triple glazing of the Rockies.
;:n area(south glass) 10M % of total glass 35;’?
- night insulation none shaded 45
Heated Volume Ventilation Rate a.c.h,

System energy useleg. heating) __Heating/Cooling DHW

= .
L Flat plate - liquid 71.3M% 5
E 1 Coflector type Evac'. tube (corning) (phillips) July 78reatnet 75 .2M

| > orientation South tilt 45°

l n E.T. Water (galv. steel) 42771

_ E(c Storage type F.P. Water (galv. steel) capacity 42771

.|

L 8 Auxiliary System type Boiler 23,5kw output (rated) fuel type _Gos _ fuel cost
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_ DATE
MILESTONES

1975

1976 1977 1978

1979 1980

Construction
completion

Monitoring
period

Final
reports

Report availabjlity

Title See "Project Description"

N.T.l.S5. U.5. Dept. of Commerce

(available from)

5285 Port Royal Road

Springfield, Virginia 22161

INSTRUMENTATION

{existing or anticipated)

Approximate cost of instrumentation package
Description of data recording method

Analog and pulse accum. -

Doric 220 Data Logger

Tape Recorder ~ Minjcomputer for real time monitoring .

DATA RECORDED

Frequency of

Accuracy of

é data recording mnstrument

&) Degree Days caleylated -

6 Cutdoor Temperature .ﬂﬂ&_ __45__

s Incident radiation on horizonta! surface __read &reset@10 min. 1.5%R + 5%

el Incident radiation in plane of collector __read &reset @10 min. 1.5%R + .5%

8 Relative Humidity .__'IQ.M_. 9%F

= Wind Speed ~10min. 07 /s,

=

Collectors . ?

Flow rate entering collectors __read &reset @10 min. _l_-%%#-_-oﬁ n/m

< Temperature entering & leaving collectors __read &reset @10 min . _._-_40_(;_

LL) Storage ’

lU—J Flow rate inputs to storage read & reset @ 10 min. 1.0%R+ .02 n/m2

> Temperature entering & leaving storage _read &reset @10 min. —.4°Cc

n Temperature readings in storage(1 or more) _]_QL“_L .4oc

E Auxiliary energy supplied to storage — read &reset @10 min. —0259%R 4+ 025%F

ol Space heat,Space cooling,Hot water Subsystems . 2

8 Flow rates entering subsystems __read &reset @10 min. _1.0%R+ .02 n/m
Temperature entering & leaving subsystems _ﬂi_&Les_ef @]0 min. .__._43_(:_
Auxiliary energy supplied to subsystems __read &reset@10 min. _025%R +025%F

= Average DB inside temperature _]0 min - __Aic__

t Intiltration load salculated —_—

w Auxiliary energy __read &reset @10 min. _25%R + .25%F

5; Operating energy __read &reset @10 min. _+25%R + . 25%F

o Total building energy load M =

= Internal energy gains L'CHI_‘JH -

§ Solar gains __1 calculated

S Sofar as a % of total load <alculated -

m Thermal capacity of building - - B
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS 102
SOLAR RAD SURVEY

PROJECT TITLE Solar House 11
Address Solar Energy Applications Laboratory

Colorado State University
Fort Collins, CO 80523

MAIN PARTICIPANTS

1 DIRECTOR 2 |EZ CORRESPONDENT |3
Neme Susumu Karaki William S. Duff
Address (Above) (Above}
Phone
Responsibility

PROJECT DESCRIPTION

[s] O (o]
w Latitude 40.6 !ﬂ_Longitude ]0_5 .-_1_ W altitude _] 5. 85 M DD_3.60_.__0°C Base Temp. ]__8'3 _.C. -
a
: Sunshine Hours J1.:Iy___Janusary924 lan Aznual_
% Source of data on site data acquisition
& Urban Suburban _X Rural
2

Floor area 128.5 M No. Oceupants ___0 (Researchers)

Design Temperature interna! w & °
O external w s °
% Mass type low (wood frame) location
= South Glazing type _vertical double glass
= 2 0
m area(south glass) 10M % of tota! glass 35%

night insulation None shaded __1.8 M overhang

Heated Volume Ventilation Rate a.c.h.
p System energy use(eg. heating) __Spdce heating, DHW
L ' 2
5 Collector type SOIGI‘OI’I Series 3000 : area(net) 57.9 M

=]
b orientation __180° tilt 45
w
[ ; 10.3 M3
< Storage type pEbble bEd (WO’Od Confalner) capacity 0.3 M
|
8 Auxiliary System type _heat pump (3 ton Car”er) fuel type Elec. fuel cost
Air to Air

DHW - 300 liter (A. O. Smith) Elec.




PROJECT SCHEDULE
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DATE
MILESTONES 1977

1978 1979 1980
Construction
completion
Monitoring
period —_—
Final . Annual
reports Report
Report availability Title Performance eval. $.0.A. Solar Air-Heating System with
(available from) Auxiliary Heat Pump Rpt. No. COO/30122-4
INSTRUMENTATION (existing or anticipated)

Approximate cost of instrumentation package

Description of data recording method

Unknown (very expensive)

Doric scientific mod. 200 Digitrand - scanner,

multiflexer, analog to digital, convertor, printer - Kennedy tape deck and wang desk top

DATA RECORDED

computer.

Frequency of

Accuracy of

E‘ data recording instrument
(&) Degree Days — —
o Outdoor Temperature 300 sec + . 4°C
6’ Incident radiation on horizontal surface -== 9 - o=
o Incident radiation in plane of collector 300 sec __R' 0'2800W/M 1.5%¢% +.5%
8 Relative Humidity 300 sec 5%F
- Wind Speed 300 sec + .07 M/S
g Wind Direction + 2°
Collectors
Flow rate entering coflectors 300 sec R=1-20 M/S +1,0%R + .02 N/M2
s Temperature entering & leaving collectors _300sec __ i S, 3 A4C
il Storage 2
E Flow rate inputs to storage _300 sec +1.0%R + .02 N/M
> Temperature entering & leaving storage 300 sec + .40C
w Temperature readings in storage{1 or more) 300 sec s 4°C
E Auxiliary energy supplied to storage === -
- Space heat,Space cooling,Hot water Subsystems 2
8 Flow rates entering subsystems S_OOEL + 1.0%R + .02 N/M
Temperature entering & leaving subsystems 300 sec + 4°C
Auxiliary energy supplied to subsystems 300 sec
s Average DB inside temperature 300sec Sl 2 SE, .4°C
E Infiltration load - . _—
W Auxiliary energy 300 sec +  JO%R + .25%F
a Operating energy 300 sec + J5%R + .25%F
(] Total building energy load - ——
prd internal energy gains == ——
§ Solar gains cale. calc.
S Solar as a % of total load cale. calc.
fua] Thermal capacity of building —— -
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Stewart-Teele-Mitchell Solar Energy System Schematic
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IEA  SOLAR ASSISTED LOW ENERGY DWELLINGS
SOLAR RAD SURVEY

PROJECT TITLE "Energy Conservation and Utilisation of Solar Energy

in Buildings"

Philips GmbH Forschungslaboratorium Aachen
Weisshausstrasse, D-5100 Aachen / West Germany

Address

MAIN PARTICIPANTS

‘108

1 2 3
Name Dr. H. Horster Dr. G. Bergmann
Address Philips Forschungslaboratorium{ Dr. R. Bruno

Weisshausstrasse Dr. W. Hermann

D-5100 Aachen Dr. R. Kersten

West Germany K. Klinkenberg
Phone 0241 - 62071 B. Steinmuiler
Responsibility | Project leader

PROJECT DESCRIPTION

o o
Latitude 50.76°  Longitude_6.09 " attituge 195 m

(o]
pp_3445  Base Temp. _20°C

Auxiliary System type heat pump fuel type e]eCh’iCH’”uﬁ cost

Ll
E Sunshine Hours July_]_8_9. ——January_ 50 Annual _1510
= Source of data Meteorologica! Service Aachen
-l
& Urban X Suburban Rural
2 4 (simulated

Ficor area 116 m No. Occupants M

Design Temperature internal w s 20 °C
(O] external w s - 12 °C
g- Mass type locatizon Aachen
= South Glazing type double glazed, gold layer k = 1.9 W/m“K
8 area(south glass) 4.6 m - % of total glass 40 %

night insulation k=1.3W/mK shaded _Sunset and sunrise
Heated Volume 290 m3 Ventilation Rate winter 1| a.c.h,
summer 2

= System energy use{eg. heating)
tu! 2
5 Collector type evacuated tubular collector arealnet) 2063 m
>~ orientation south it 48
w | . 3
o« ong term storage wvnit 42 m, water
P Storage type _heating and hot water storage unit  capacity 4 m” water
-
Q
W




PROJECT SCHEDULE
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DATE
MILESTONES

End of 1975 30.6.76

1.4.77

30.6.79 1980/1981

Construction
completion

16 m? colll.

total 40m?

coll.

Maonitoring

period

_begin monitoring

end monitoring

Final
reports

%

Report availability

Title

Solar Energy System Design, Nov,30 th. 1978

(available from)

Proceedings of the Australien-German Workshop

VDI-GET, P.O. Box 1139, 4000 Diisseldorf 1

INSTRUMENTATION

Fed.Rep. of Germany pp. 225-240

(existing or anticipated)

% w.-

Approximate cost of instrumentation package
Description of data recording method

recording, readings of energy each 24 h,

11 1ist1 Tus stri 3

DATA RECORDED

2 data resardmg Arctromant
Q Degree Days — —_—
O Outdoor Temperature —cont. to.5°c. ]
6' Incident radiation on horizontal surface — _— I
c Incident radiation in plane of collector _cont, LL_
8 Relative Humidity
E Wind Speed
=
Collectors

Flow rate entering collectors _24dh 5%
= Temperature entering & leaving collectors —cont = 1°C.
w Storage
5 Flow rate inputs to storage _24h ‘ __4.5_%_
> Temperature entering & leaving storage —cont, ____‘IO_C._
w Temperature readings in storage(1 or more) 3_._ -
E(C Auxiliary energy supplied to storage ~24b *o058%
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems _ﬁ___ >3

Temperature entering & leaving subsystems —comt,

Auxiliary energy supplied to subsystems
> Average DB inside temperature cont. _0‘_2°C'_
E Infiltration load
0] Auxiliary energy - —_—
; Operating energy A__ &__
0 Tota! building energy load
Z Internal energy gains
9 Sofar gains
5 Solar as a % of total load
o Thermal capacity of building

el

—t—
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
- SURVEY
PROJECT TITLE
Address SOLAR HQUSE ESSEN
MAIN PARTICIPANTS
1 2
Name K. Speidel J.Broschk
Abt. NTE RWE
Addrese Dornier System GmbH |Abt. Anwendungstechnik
Postfach 1360 Postfach 27
7990 Friedrichshafen (4300 Essen 1
Phone
Responsibility
PROJECT DESCRIPTION
o O
" Latitude 21~ 25" | ongitude & 38" amitude _ 65,4 DD Base Temp.
E Sunshine Hours Ju!y,.‘]._g’.g__danuary_w—r:iAnnualﬁ (1978)
= Source of data Wetteramt ESSEN in middle 1440 hours
-
o Urban_ X Suburban Rural
2
Floor area 212 m ONO. Occupants
Design Temperature internal w 22 C s 25 °Cc
) external w 2 s 29 °c
g Mass type double glass see report location
= South Glazing type
-
m area(south glass) % of total glass
night insulation shaded
Heated Volume Ventilation Rate a.c.h,

SOLAR SYSTEM

System energy useleg. heating ) water heating, room heating

DO-HP

Collector type area(net)
south-south~-west
orientation tilt
2 for waterheating
5 for room heating
Storage type capacity

Auxiliary System type

65 m2

48©

600 1 each
1200 1 each

fuel typeelectrigyer cost




PROJECT SCHEDULE
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DATE
Construction
completion X
Monitori
Y x X
fér;!)aolrts X
Report avaitability Title SOLARHAUS ESSEN

{available from)

enclosed with this paper

INSTRUMENTATION

Approximate cost of instrumentation package

Description of data recording method

(existing or anticipated)

200.000 DM

See report

DATA RECORDED

1 Frequency of Accuracy of
< data recording instrument
O Degree Days —_— —_— 0
f— 4
(@) Qutdoor Temperature Mn — 0. ! _C
6’ Incident radiation on horizontal surface -
o Incident radiation in plane of collector 1 per min 1 %
Ea Relative Humidity 4_per hour 1%
- Wind Speed 4 per hour 2 %
L
=
Collectors 4 per hour 2 g
Flow rate entering collectors
———
= Temperature entering & leaving collectors .__.._—1 per hour _____0’3 c
[TT] Storage
IU_D Flow rate inputs to storage %MQ_‘?_I: _i_o___
> Temperature entering & leaving storage M‘ .L:;_C__
w Temperature readings in storage(1 or more) 4 per hour 0,3 °c
E Auxiliary energy supplied to storage continuously
61 Space heat,Space cooling,Hot water Subsystems
b Flow rates entering subsystems 4 per hour __2_%_0___
Temperature entering & leaving subsystems J__Ml _ _ 0,3 7°C
Auxiliary energy supplied to subsystems eontinuously
= Average DB inside temperature — -
E Infiltration load Sontinusasl
w Auxiliary energy ?‘fn_nmgs Y -
> Operating energy M -
w
o Total building energy load J_per day _ 5%
= Internal energy gains -
3 Solar gains 1 p:;‘ min g :
T Per day
5 Solar as a % of total load _p__f
(18] Thermal capacity of building = -




IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR R&D SURVEY

PROJECT TITLE Entwicklung eines MeBsystems, Durchfilhrung

Address und Auswertungen von Messungen an der Solar-

anlage Heggbach

MAIN PARTICIPANTS

1 2 3

116

Name Prof. Ernst Doering
Address Fachhochschule fiir
Technik Esslingen
D-7300 Esslingen
Kanalstrasse 33
Phone 0711/351142532
Responsibility
PROJECT DESCRIPTION
O 0
W Latitude 48 09" _ 1 ongitude_ 954" Attitude _ 583 m _ DD__ BaseTemp..__
E Sunshine Hours July _  Janvary____ Annual
§ Source‘-jﬁf data
-
& Urban Suburban Rural x
Floor area 4659_32—_ héo. Occupants 5
Design Temperature internal w 20°C s 22°C °
) external w s °
% Mass type 5 location Bi berach/'\'(‘ttbg .
5' South Glazing type — K = 1 65 W/m"K
m area(south glass) % of total glass
night insulation shaded .
Heated Volume 6 500 m Ventilation Rate a.ch,
p System energy use(eg. heating) __hot water and heating
T 2
5 Collector type _flat = roof - collector  arealnet) 43 60"
>~ orientation __80uth titt 10
w
o
< Storage type capacity
-]
8 Auxiliary System type _diﬂnis_t_hegiing— fuel type fuel cost




PROJECT SCHEDULE
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DATE
MILESTOQ 1978 1980 1981-82 1983
Somplotion " finished
Monitoring .
period preparatipn measure
fg;,%'"s finished
Report availability Title
(available from)
INSTRUMENTATION (existing or anticipated)
Approximate cost of instrumentation packagé 70 000,.—- DM

Description of data recording method

DATA RECORDED

. , Frequency of Accuracy of
< data recording |r6~trument
Q Degree Days 5 min _0_1_K_'2 K
O Outdoor Temperature o min in T =
6] Incident radiation on horizontal surface S5 min 1%
o Incident radiation in ptane of collector A1 min — %
8 Retative Humidity  _5.min —5 %
E Wind Speed S5 min J_mLB_
=
Collectors
Flow rate entering collectors A min-— _ﬂ,&
= Temperature entering & leaving collectors A min —QTJ—K—
L Storage
b—) Flow rate inputs to storage A min —2 =10 9%
> Temperature entering & leaving storage A min ._O.,J—L
w Temperature readings in storage{1 or more) A min _ 0,1 K _
9(: Auxiliary energy supplied to storage 4 min 2 %
- Space heat,Space cooling,Hot water Subsystems
8 Flow rates entering subsystems 1 mii-n _ 2% _
Temperature entering & leaving subsystems ML 001 K ;
Auxiliary energy supplied to subsystems A min.
= Average DB inside temperature -5 min _ 0,1 K
E_" Infiltration load
5] Auxiliary energy
5 Operating energy
o Tota!l building energy load
Z Internal energy gains
3 Solar gains
5 Solar as a % of total load
m Thermal capacity of building
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IEA SOLAR ASSISTED LOW ENERGY DWELLINGS
BOLAR RED SURV EY

PROJECT TITLE SOLARHAUS FREIBURG

c/o Klaus Vanolij
Rebstockweg 5
D-7800 FREIBURG - Tiengen

Address

MAIN PARTICIPANTS

1 2 8
Name Deutsche Forschungs- und | IST Energietechnik GmbH |-Sol. En. Appl. Lab.
Add Versuchsanstalt fir Luft-{ Ritterweg 1 Colorado State University
ress u. Raumfahrt e.V. 7842 Kandern-Wollbach Fort Collins
Institut fiir Technische : Colorado, USA
Physik A
;gggfenwa1dr1ng 88 40 ~E2;;;Es Forschungslabor
ar
Responsibility | Dr.-Ing, K.R. Schreitmiillgr Dipl.-Phys. K. Vanoli

PROJECT DESCRIPTION

w LatitudeM&ongitude%”ﬁtudeuﬂ DDﬂ_ Base Temp.&i__
:: Sunshine Hours Juiyﬁ@___January_LAnnua!_ﬂ_@Z__
* .
= Source ‘of data courtesy Deutscher Wetterdienst/Solarhaus Freiburg-measurement
-
& Urban Suburban Rural __X 15 km south-west from Freiburg
*) global radiation sum ........1180 kWh/m2yr
Floor area (heated) 641 m2 No. Occupants __ 25
Design Temperature internal w 20 _°C 5 - °
(O] external w -12°% ¢ 28°C -
%% Mass type I iMestone 24 cm/concrete location ou;?r walls, floor and
= South Glazing type Ltriple glazed windows (wood frame w1th certing
= 20 m2 rubber seahnﬁ 44 9
m area(south glass) % of total glass b
night insutation shaded south windows Shaded.by
¢ baTconies
Heated Volume 1600 m3 Ventilation Rate 1 a.c.h.
= System energy usé(eg_ heating ) domestic hot water and/or heajt'inq
L ’ CORNING GLASS 26.8 m?
5 Collector type evac.tub. PHILIPS FORSCH.LAB. area(net) 27.1 m?
5 orientation 192.6° ' tilt 55°
o water DHW-System 1.5 and 1T me
< Storage type Heating-System capacity 5.0 and 15 m®
= DHW electric/oil fired boiler crude 1978 .27 DN
S% Auxitiary System type Heating o0il fired boiler __  fuel type 01l fuel cost1980 .53 DM

T




PROJECT SCHEDULE
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DATE .
MILESTONES 8 79 80 81 82
Someiruction 101_09,1978
aﬂeor?ci,tgring Feb. 1979 July
Final Status Seminap Project
reports eport, Hamburg ‘80 summayy
Report availabilty ~ subjects: Data acquisition; Progress & prelim. results; Description of

{available from)

INSTRUMENTATION

DATA RECORDED (the mean values of all data are recorded on 5 min, time base)

solar systems;

ware; evaluation tec

a

- of microprocessor control system & softH
simulation avail-

from DEVLR or IS

(existing or anticipated)

Approximate cost of instrumentation package 280.000 »== DM

Description of data recording method Measurement of 180 analogue signals by a scanner-volt-

are fuat t ﬁg1que; modeTTing & Tati i

meter subsystem, under control of a user-programmable central computer

_‘ Frequency of Accuracy of
< data recording instrument
O Degree Days evaluated I I
— O Q
O Outdoor Temperature 5 min f 0.1 _ C |
6’ Incident radiation on horizontal surface 5 min 22.0%
. + [
c Incident radiation in plane of collector 5 min 2 1.0%
. +
O Relative Humidity 5 min t2.07%
|I'|—'I Wind Speed 5 min t2.0%
L
=
Collectors . +
Flow rate entering collectors 5 min -2.0%
s Temperature entering & leaving collectors 5_min + 0.02 X
] Storage +
: - 0
5 Flow rate inputs to storage 5 m'!n 2.0 %
> Temperature entering & leaving storage _S5min__ 0.02 K
w Temperature readings in storage(X)60OM%) 4 5 min 0.1 K
E(C Auxiliary energy supplied to storage or —-—-__._..rec?rded g'g z :;}eCtri aux.
— Space heat,Space cooling,Hot water Subsystems eva u?ted : ermal aux.
8 Flow rates entering subsystems _Smin _1.0%
Temperature entering & leaving subsystems _5min _0.05K _
Auxiliary energy supplied to subsystems evaluated —3.0%
= Average D3 inside temperature 5 min U'T—K
W Infiltration load 3.0 - 5.0 %
- h 9
w Auxiliary energy S 2.0 -~ 3,09
3; Operating energy evaluated from system
o parameters and/or recorded
o Total building energy load data
= Internal energy gains
i Solar gains
-
5 Solar as a % of total load J
00 Thermal capacity of building
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ILLUSTRATION

Solarhaus Freiburg with the Corning collector (left side) and the Philips
collector (right side)

collecton units exchangable  Mealing system service hot water

Scheme of the Solar and Conventional System (both collectors may be operated
either independently - one furnishing the DHW system, the other one the heat-
ing system, and vice versa - or combined; controls done by a microprocessor
system with 44 different operation modes) ‘







SECTION Ii






( 123
Building Description
. DESIGN TEMPERATURE
PROJECT FLOOR AREA QCCUPANTS INTERNAL EXTERNAL
m2 W°C| S °C| W°C}| §°C
DENMARK
Hjortekaer C 135 4 (SIM.) 21 2 -12 -—
Hjortekaer F 176 4 (SIM.) 21 2 ~12 —-
ITALY
Barra - Const. 130 2 - - - -
Habitat 160 3 20 - =12 -
JAPAN
Aratani 320 8 18 28 -12 32
NETHERLANDS
Bouwcentrum 230 4 20 - -12 -
SWEDEN
Bollebygd 140 4 20 -— | ~15 —_—
SUN SEC 160 3 20 - -15 -
SWITZERLAND
Begnins 210 2-3 18 24 -10 30
Les Gen./Coff 137 3 -4 18 24 =10 30
Payrne Active 211 4 -5 22 18 =20 30
Renens Passive 220 3 -4 18 24 -10 30
Stiftung Sonnen. 440 19 22 - -10 -
UNITED KINGDOM
Linf. Milt. Keynes 120 4§ -5 18 - 5 -
Linf. Milt. Keynes 2 104 5 18 - -1 -
Linf. Milt. Keynes 3 104 5 20 - -1 -
Low En. Hse. Lab (HP) 100 —— 20 - -1 -
Low En. Hse. lab (Solar) 88 —_— 20 - -1 -
Pennyland 100 3 -4 18 - 5 -
UNITED STATES
A-Frame Ind. -— 2 -— -— - -
Albugq. Western II 60/UNIT —— 24 25 -12 38
Cathedral Sq. -— 114 - -= - -
Fac, Development 104 /UNIT -—= - - 6 -
Forest City Dillon 12,750 188 19 25 -9 33
Hel Wal Wong —-—— 19 - - - -
Matt Cannon 229 6 -8 21 21 14 28
NBS Passive 138 0 18 28 =10 32
Saddle Hill 36 183 4 - - - -
Saddle Hill 77 160 4 - - — -
Sir Galahad Co. 151 1 19 - =5 -
Solar House I 129 VAR. 22 - -23 -
Solar House 11 129 0 - - - -
Stewart-Teele-Mitchell 179 4 - - =18 31
WEST GERMANY
Aachen Solar House 116 4 (S5IM.) 20 —— -12 -
Deizisau Sol. House 180 3 20 7 20 - -
Essen Solar House 212 - 2z 25 -2 29
FHT Solar House 1,650 - 20 22 - -
Freiburg Solar House 641 25 20 — =12 28
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Building Description
SOUTHERN GLAZING
PROJECT GLAZING AREA NIGET # OF TOTAL SHADING
PANES m INSUL. GLAZING

DENMARK

Hjortekaer C 3-4 13.3 NO 55% 100%

Hjortekaer F 3 25.4 YES 93% 90%
ITALY

Barra - Const. 2 15 YES 60% -

Habitat 2 8.4 - 407 SUMMER
JAPAN

Aratani 3 54 YES 177 S. LOUVER
NETHERLANDS

Bouwcentrum 2 21.6 —_— 457 -
SWEDEN

Bollebygd 4 18 NO 75% YES

SUN SEC 3 15 NO 90% YES
SWITZERLAND

Begnins 2 28 YES 0% -—

Les Gen./Coff 2 21.3 YES 67% -

Payrne Active 2 - —— —— -

Renens. Passive 2 24 —_— 56% -

Stiftung Sonmen. - 2 24 YES 41.57% 0% - 100%
UNITED KINGDOM :

Linf, Milt. Keynes 2 18.4 -_— 40% NO

Linf. Milt. Keynes 2 2 18 NO B8O% YES

Linf. Milt. Keynes '3 2 18 NO 80% YES

Low En. Hse. Lab (HP) 1 5.5 —_— 54% -

Low En. Hse, Lab (Solar) 1 3.7 YES 43% -—

Pennyland 1 -2 9 - 13 YES 30% - 40% NO
UNITED STATES

A-Frame Ind. - - —— —— -

Albug. Western 11 — —_ - ——— -

Cathedral Sq. - - ——— - -

Fac. Development - - —— —— -—

Forest City Dillen - — NO -— NO

Hei Wai Wong -— —_— -— - -—

Matt Cannon - 51 YES - 107

NBS Passive 2 32 YES 95% YES

Saddle Hill 36 . - —-— - - -

Saddle Hill 77 —_— - - - ——

Sir Galahad Co. -— 7.5 NO 50% NO

Solar House I 3 10 NO 35% YES

Solar House II 2 10 NO 35% YES

Stewart-Teele-Mitchell - —— —-— - -
WEST GERMANY

Aachen Solar-House 2 4.6 YES 40% E&W

Deizisau Sol. House 2 11.4 YES 31% -

Essen Solar House 2 -— -— —_— ——

FHT Solar House ——— — —— - —

Freiburg Solar House 3 20 - 447 YES
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Building Description
MASS VENTILATION | HEATED
PROJECT RATE (AIR VOLgME
TYPE LOCATION CHANGE/HR. ) m
DENMARK _
Hjortekaer C CONCRETE FLOOR .8 270
Hjortekaer F CONCRETE WALL/FL./CEIL. ob 350
ITALY
Barra — Const. CONCRETE WALL/FL. 1 380
Habitat MASONRY/CONC. | WALL/FL. VAR. 320
JAP AN
Aratani CONC. BLOCK WALL «3 912
NETHERLANDS
Bouwcentrum BRICK/CONC. -— .5 660
SWEDEN
Bollebygd —— —-— b -—
SUN SEC - - - 380
SWITZERLAND
Begnins CONCRETE FL./WALL 3 - .5 743
Les Gen./Coff CONCRETE FL./WALL 3 - .5 319
Payrne Active -— - - 613
Renens Passive CONCRETE FL./WALL .3 - .5 700
Stiftung Sonnen. BRICK - 4 1100
UNITED KINGDOM
Linf. Milt. Keynes CONC. BLOCK INNER SKIN 1 300
Linf. Milt. Keynes 2 BRICK/BLOCK -— 1 488
Linf. Milt, Keynes 3 BRICK/BLOCK - 1 488
Low En. Hse. Lab (HP) BRICK -— 1 235
Low En. Hse. Lab (Solar) [ NO -— 1 207
Pennyland DENSE CONC. INNER SKIN 1 250
UNITED STATES
A-Frame Ind. - -— — -
Albug. Western I1 —-— - - -
Cathedral Sq. -— - -—- -
Fac., Development - = - -
Forest City Dillon -—— -— -— -—
Hel Wai Wong - - -— -—
Matt Cannon - - — —
NBS Passive MASONRY - 1 370
Saddle Hill 36 —— -— —— -—
Saddle Bill 77 - =t - -
Sir Galahad Co. -— - 1.3 379
Solar BHouse 1 NO ——— ———— ——
Solar House II NO - - ——
Stewart-Teele-Mitchell —_—— —— - —
WEST GERMANY
Aachen Solar House -_— -— 1 -2 290
Deizisau Sol. House STONE - — 400
Essen Solar House ’ - - —-—— e
FFT Solar House ‘ — : - e 6500
Freiburg Solar House CONCRETE WALL/FL./CEIL. 1 1600
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Solar System Description
SYSTEM COLLECTOR
PROJECT ENERGY TYPE AREA ORIEK TILT
USAGE M TATION| DEGREES
DENMARK
Hijortekaer C H, DHW FLAT PLATE 20 S 45°
Hiortekaer F H, DHW FLAT PLATE 19 S 45°
ITALY
Barra — Const. . - PASSIVE 30 s 90°
Habitat HEATING VARIES 41 S 60°
JAPAN
Aratani H, DHW PASSIVE/FLAT PLATE 54/45 S 90°/67°
NETHERLANDS
Bouwcent rum HEATING FLAT PLATE AIR 30 s 55°
SWEDEN
Bollebygd - FLAT PLATE 28 5 70°
SUN SEC - FLAT PLATE AIR 32.4 S 70°
SWITZERLAND
Begnins HEATING PASSIVE 28 S15°E 90°
Les Gen./Coff H, DHW FLAT PLATE ATR/WATER | 14/23 | SW/SE| 90°/80°
Payrne Active H, DHW FLAT PLATE 20 839°W 43°
Renens Passive HEATING PASSIVE 14 $30°w 90°
Stiftung Sonnen. H, DHW ENERGY ROOF 113 SE 27°
UNITED KINGDOM
Linf. Milt. Keynes HEATING PASSIVE - —— 90°
Linf. Milt. Keynes 2 - H, DHW FLAT PLATE 40 S 45°
Linf. Milt. Keynes 3 H, DHW FLAT PLATE 18.5 s 45°
Low En. Hse. Lab (HP) PREHEATING | -—- 63 S 54,5°
Low En. Hse. Lab (Solar) H, DHW FLAT PLATE 18 S 42°
Pennyland HEATING PASSIVE - - ——
UNITED STATES
A-Frame Ind. DHW FLAT PLATE ' 6 S10°E 21°
Albuq. Western II HEATING CONCENTRATOR 541 S 35°
Cathedral Sq. DHW FLAT PLATE 170 §42°W 45°
Fac. Development DHW FLAT PLATE 49 s 46°
Forest City Dillon DHW FLAT PLATE 209 s 40°
Hei Wal Wong DHW FLAT PLATE 76 S 24°
Matt Cannon H, DHW FLAT PLATE 50 S 34°
NBS Passive HEATING PASSIVE 30 S 90°
Saddle Hill 36. H,DHW FLAT PLATE 37 S 58°
Saddle Hill 77 DHW FLAT PLATE 7 S 3g°
Sir Galahad Co. H, DHW — 60 s 45°
Solar House 1 H, C, DHW EVAC. TUBE/FL. PLT. 75/71 S 45°
Solar House II H, DHW SOLERON 3000 58 S 45°
Stewart-Teele-Mitchell H, DHW FLAT PLATE 41 s 45°
WEST GERMANY
Aachen Solar House H, DHW EVAC. TUBE 20.3 S 48°
Deizisau Sol. House H, DHW FIAT PLATE 56 $30°W 28°
Essen Solar House H, DHW DO-HP 65 ‘S5W 48°
FHT Solar House H, DHW FLAT PLATE 436 S 10°
Freiburg Solar House ' - - H, DHW EVAC. TUBE 54 §13°yW 55°




(,’7 127
Solar System Description
STORAGE AUXILIARY SYSTEM
PROJECT CAPACITY]
TYPE m TYPE FUEL
DENMARK
Hjortekaer C TANK I.8 HT. PUMP/RESIST. ELEC.
Hjortekaer F TANK 1.5 BOILER GAS .
ITALY
Barra — Const. MASS -— WOOD BURNER WOooD
Habitat TANK/BASIN 2/50 HEAT PUMP ELEC.
JAPAN
Aratani WALL/TANK — BOILER WASTE HEAT
NETHERLANDS
Bouwcentrum CONC. SLAB - FURNACE GAS
SWEDEN
Bollebygd STEEL WATER TANK 3 FURNACE WOOD/ELEC.
SUN SEC STEEL WATER TANK 3 HT. PUMP/RESIST.| ELEC.
SWITZERLAND
Begnins FLOOR/CHIMNEY 10 RESISTANCE ELEC.
Les Gen./Coff TANK 3.7 WOOD BURNER WOOD
Payrne Active WATER AND BETON 16 BOILER WooD
Renens Passive CONCRETE — FURNACE GAS
Stiftung Sonnen. WATER 1.2 FURN./HT. PUMP 0IL/ELEC.
UNITED KINGDOM -
Linf. Milt. Keynes —_— - BOILER GAS
Linf. Milt. Keynes 2 WATER 2 BOILER -
Linf., Milt. Keynes 3 WATER 6.8 BOILER GAS
Low En. Hse. Lab (HP) NO -—— HEAT PUMP ELEC.
Low En. Hse. Lab (Solar) | WATER 42.6 HEAT PUMP ELEC.
Pennyland —— - FURNACE GAS
UNITED STATES
A-Frame Ind. WATER TANK e5 RESISTANCE ELEC.
Albuq. Western II CONC. TANK 228 BOILER GAS
Cathedral Sq. WATER 11 BOILER GAS
Fac. Development GLASS LINED TANK 4 RESISTANCE ELEC.
Forest City Dillon LIQUID 13 FURNACE #2 OIL
Hel Wai Wong WATER 5 REATER GAS/ELEC,
Matt Cannon LIQUID 4 NONE -
NBS Passive SLAB/WALL —— RESISTANCE ELEC.
Saddle Hill 36 WATER 3 | FURNACE #2 OIL
Saddle Hill 77 WATER TANK .5 HEATER GAS
Sir Galahad Co. STEEL WATER TANK 6 HT. PUMP/RESIST.] ELEC.
Solar House I GALV. ST. WATER TANK 34 BOILER GAS
Solar House II PEBBLE BED ; 10.3 HEAT PUMP ELEC.
Stewart-Teele—-Mitchell WATER 4 BOILER GAS
WEST GERMANY
Aachen Solar House TANK 46 HEAT PUMP ELEC.
Deizisau Sol. House TANK 72 BOILER ELEC.
Essen Solar House - - ‘ - ELEC.
FHT Solar Honuse ——— —_— DISTRICT HEAT ——
Freiburg Sclar House WATER 225 BOILER QIL
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MONITOR| MONITOR INSTRUMENTATION
PROJECT PERIOD { PERIOD
BEGINS ENDS COST DESCRIPTION

DENMARK

Hjortekaer C 9-78 | 4-82 | $27-36,000 | CASSETTES, TRANS. TO HARD DISC

Rjortekaer F 479 4-82 $27~36,000 | CASSETTES, TRANS., TO HARD DISC
ITALY

Barra — Const. 1980 1982 $6,000 DATA LOGGER, CHART RECORDER

Habitat 1977 — $40,000 HEP 3052A, DATA ACQUISITION -
JAPAN

Aratani 1-80 i - EPLY RADIOM. + INT,., + RECORD
NETHERLANDS

Bouwcentrum 3-80 | 10-81 | DFL 50,000 | DATA LOGGER, CARTRIDGE STOR.
SWEDEN :

Bollebygd 1-79 4-81 {60,000 DERS.| MANUAL ENERGY; CHART TEMP.

SUN SEC 4=-80 10-81 — MAG. TAPE CASSETTES
SWITZERLAND

Begnins 11-78 6-80 $20,000 64 CH COUNTER + INT. + MAG. BECORD

Les Gen./Coff 9-79 6-81 $20,000 64 CH COUNTER + INT. + MAG. RECORD

Payrne Active 1980 1981 - CASSETTE - TAPE

Renens Passive - 9-80 1-82 | SFR. 60,000 { HP DATA ACQ. + CASSETTE RECORD

Stiftung Sonnen. . 10-78 | 12-82 FR. 40,000 | COUNTERS + RECORDERS
UNITED KINGDOM

Linf. Milt. Keynes 1-81 12-82 6,000/UNIT | DATA LOGGER + MAG. CASSETTE

Linf. Milt. Keynes 2. -— - 45,000 DATA LOGGER + MAG. CASSETTE

Linf. Milt., Keynes 3 - - 25,000 DIGITAL MAG. CASSETTE

Low En. Hse. Lab (HP) -— -_— 25,000 | PDP II DATA LOGGER

Low En. Hse. Lab (Solar) — -— 25,000 PDP 11 DATA LOGGER

Pennyland 2-81 | 6-82 350/UNIT | INT. DISPLAY
UNITED STATES

A-Frame Ind. 2-78 6-80 $3,510 DATA ON TAPE, DAILY CPU

Albug. Western II 1-78 8-80 - DATA ON TAPE, DAILY CPU

Cathedral S5q. 6-79 8-80 - DATA ON TAPE, DAILY CPU

Fac. Development 1-78 8-80 —-— DATA ON TAPE, DAILY CPU

Forest City Dillen 1-79 | 12-80 $30,000 -

Hei Wai Wong 10-77 8-80 - DATA ON TAPE, DAILY CPU

Matt Cannon 5-78 - —— DATA ON TAPE, DAILY CPU

NBS Passive 3-79 —_ ——— DATA ON TAPE, DAILY CPU

Saddle Hill 36 11-80 | 10-82 $50,000 PH 2100, MAG. TAPE

Saddle Hill 77.. 1-79 - —_— DATA ON TAPE, DAILY CPU

Sir Galahad Co. 2-78 -— $18,000 DATA ON TAPE, DAILY CPU

Solar House I 1«75 —_ - DORIC 220 DATA LOG. + TAPE RECORD

Solar House II 10-78 6~79 - DIGITAL, PRINTER, TAPE DECK

Stewart-Teele-Mitchell 4-78 8-80 $800 DATA ON TAPE, DAILY CPU
WEST GERMANY

Aachen Solar House 1976 6-78 - P855 COMPUTER

Deizisau Sol. House 7-76 7-79 90,000 STRIPCARD RECORDER

Essen Solar House 1977 1979 200,000 pM —

FHT Solar House 1980 1982 70,000 -—

Freiburg Solar House 2-79 7=-82 280,000 DM | SCANNER UNDER CENTRAL COMP.
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Meteorological Instrumentation
_ HORIZ. INCID.
PRCJECT DEGREE OUTDOOR INCID. COLLECTOR REL. WIND
DAYS TEMP. RADIATION RADIATION HUM. SPEED
DENMARK
Hjortekaer C 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC.
Hjortekaer F 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC.
ITALY
Barra — Const. —— 1 HR. - 1 HR. — —-—
Habitat 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN. CONT.
JAPAN
Aratani CONT. CONT. ——— CONT. — ——
NETHERLANDS
Bouwcentrum ——e 7 SEC. - 7 SEC. - ——
SWEDEN
Bollebygd -— CCONT. - -— CONT. -—
SUN SEC ——— 1 HR. 10 MIN. 10 MIN. - 10 MIN.
SWITZERLAND
Begnins 30 MIN. 30 MIN. 30 MIN. 30 MIN. 30 MIN. 30 MIN.
Les Gen./Coff 30 MIN. 30 MIN, 30 MIN. 30 MIN. | 30 MIN. 30 MIN.
Payrne Active 15 MIN. 15 MIN. 15 MIN, 15 MIN. 15 MIN. 15 MIN.
Renens Passive - 30 MIN, -— 30 MIN. —_— 30 MIN.
Stiftung Sonnen. -— CONT. - —== — —
UNITED KINGDOM
Linf. Milt. Keynes 1 HR. 1 HR. 1 HR. 1 HR. 1 HR. 1 HR.
Linf. Milt. Keynes 2 1 DAY 1 HR. 2 MIN, 2 MIN. 1 HR. 1 HR.
Linf. Milt. Keynes 3 1 HR. 1 HR. 1 HR. 1 HR. — -
Low En. Hse. Lab (HP) —— -— -— - — -
Low En. Hse. Lab (Solar) -_— - -— - - -
Pennyland * ——= 1 HR. 1 HR. 1 HR. 1 HR. 1 HR.
UNITED STATES
A-Frame Ind. -— 320 SEC. - . 320 SEC. - -——
Albugq. Western II - 320 SEC. -— 320 SEC. - -
Cathedral Sq. -— 320 SEC. -— 320 SEC. -— -—
Fac. Development - 320 SEC. -—— 320 SEC. - -
Forest City Dillom - 320 SEC. -— 320 BEC. 320 sEC. 320 SEC.
Hei Wai Wong _— 320 SEC. -— 320 SEC. —— 320 SEC.
Matt Cannon _— 320 SEC. - 320 SEC. -—— -—
NBS Passive ——— 5 MIN. - - — -
Saddle Hill 36 —_— 320 SEC. -— 320 SEC. —-— 320 SEC.
Saddle Hill 77 -— 320 SEC. - 320 SEC. - 320 SEC.
Sir Galahad Co. —_— 320 SEC. - 320 SEC. —— -—
Solar House I —_— 10 MIN. 10 MIN. 10 MIN. 10 MIN. 10 MIN.
Sclar House II -— 300 SEC. -— 300 SEC. 300 SEC. 300 SEC.
~ Stewart-Teele-Mitchell —_— 320 SEC. — 300 SEC. -— ——
WEST GERMANY
Aachen Solar House - 10 MIN. 1 MIN. 1 MIN. 10 MIN. 1 MIN.
Deizisau Sol. House —-_— CONT. - CONT. —_— -
Essen Sclar House — 1 MIN. - ‘1 MIN. 15 MIN. 15 HMIN.
FHT Solar House 5 MIN. * 5 MIN. 5 MIN. 1 MIN. 5 MIN, 5 MIN.
Freiburg Solar House —— 5 MIN. 5 MIN. 5 MIN. 5 MIN. 5 MIN.
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Solar System Instrumentation
COLLECTORS STORAGE
AUX.
PROJECT FLOW RATE | TEMP. IN| FLOW RATE | TEMP. IN | TEMP. ENERGY
IN AND OUT IN AND OUT INSIDE INPUT
DENMARK
Hjortekaer C 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC. | . ==
Hjortekaer F 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC. | 10 SEC.
ITALY
Barra —. Const. 1 HR. 1 HR. 1 HR. 1 HR. 1 HR. ——
Habitat 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN,
JAPAN
Aratani — —— — — CONT. ——
NETHERLANDS
Bouwcentrum 7 SEC. 7 SEC. - ——= 20 MIN. ——=
SWEDEN
Bollebygd - —-— 1 WEEK l WEEK | -——- -
SUN SEC 1 HR. 1 HR. 1 HR. 1 HR. 1 HR. —
SWITZERLAND
Begnins - - - o - -_—
Les Gen./Coff 30 MIN. 30 MIN. 30 MIN. 30 MIN. { 30 MIN. j 30 MIN.
Payrne Active 15 MIN, 15 MIN. 15 MIN, 15 MIN. 15 MIN. | I5 MIN.
Renens Passive 30 MIN. 30 MIN. - -— - -
Stiftung Sonnen. — CONT. i CONT. CONT. CONT.
UNITED KINGDOM
Linf. Milt. Keynes —— —— - - - -
Linf. Milt. Keynes 2 . CONT. CONT. VAR. VAR, VAR. VAR.
Linf. Milt. Keynes 3 1 HR. 1 HR. — - 1 HR. 1 HR.
Low En. Hse. lab (HP) -—- -— - -— -— -
Low En. Hse., Lab (Solar) - - - - e -
Pennyland - —--— ——— —— - -
UNITED STATES
A-Frame Ind. 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. ——
Albug. Western II 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. —_—
Cathedral Sq. 320 SsEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| =—-
Fac. Development 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. -
Forest City Dillen 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.} 320 SEC.
Hel Wai Wong 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. -
Matt Cannon 320 SEC. 320 SEC. 320 SEC., 320 SEC. 320 SEC. -
NBS Passive VAR. 5 MIN. - - 5 MIN. -
Saddle Hill-36 - - 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC ——
Saddle Hill 77 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SECJ —-
Sir Galahad Co. 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.) 320 SEC.
Solar House I 10 MIN. 10 MIN. 10 MIN. 10 MIN. 10 MIN.] 10 MIN.
Solar House II 300 SEC. 300 SEC. 300 SEC. 300 sEC. 300 SEC. -
Stewart—-Teele-Mitchell 320 SEC,. 320 SEC. 320 SEC. 320 SEC. 320 SEC. -—=
WEST GERMANY
Aachen Solar House 1 MIN. 1 MIN. 1 MIN. .1 *IIN. 10 MIN. | 10 MIN.
Dzizisau Sol. House 1 DAY CONT,. 1 DAY CONT, - I DAY
Esszn Solar House. 15 MIN. 1 HR. 15 MIN. 1 MIN. 15 MIN. CONT.
FHI' Solar House 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN, _—
Freiburg Solar House 5 MIN. 5 MIN. 5 MIN. 5 MIN. 5 MIN.
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Solar System Instrumentation

HEATING, COOLING, HOT

WATER SYSTEMS

PROJECT SUBSYSTEM TEMP. IN AUX. ENERGY
INPUT FLOW AND OUT SUPPLIED
DENMARK
Hjortekaer C 10 SEC. 10 SEC. 10 SEC.
Hjortekaer F 10 SEC. 10 SEC. 10 SEC.
ITALY
Barra - Const. 1 HR. 1 HR. -
Habitat 1 MIN. 1 MIN. 1 MIN.
JAPAN
Aratani — —_— 1 DAY
NETHERLANDS
Bouwcentrum 7 SEC. 7 SEC. 7 SEC.
SWEDEN
Bollebygd 1 WEEK 1 WEEK 1 WEEK
SUN SEC 1 HR. 1 HR. 1 HR.
SWITZERLAND
Begnins -— - -—
Les Gen./Coff 30 MIN. 30 MIN. ——
Payrne Active 15 MIN. 15 MIN. 15 MIN.
Remnens Passive - - ———
Stiftung Sonnemn. CONT. CONT. CONT.
UNITED KINGDOM
Linf. Milt. Keynes - -— -—
Linf., Milt. Keynes 2 CONT. CONT. CONT.
Linf. Milt. Keynes 3 1 HR. 1 HR. 1 HR.
Low En. Hse. Lab (HP) — -— -—
Low En. Hse. Lab (Solar) - —-— -—
Pennyland -— ——— ——
UNITED STATES
A-Frame Ind. — - ——
Albuq., Western II 320 SEC. 320 SEC. 320 SEC.
Cathedral 5q. 320 SEC. 320 SEC. -
Fac. Development 320 SEC. 320 SEC. 320 SEC.
Forest City Dillon 320 SEC. 320 SEC. 320 SEC.
Hei Wai Wong 320 SEC. 320 SEC. 320 SEC.
Matt Cannon 320 SEC. 320 SEC. 320 SEC.
NBS Passive CONT., 5 MIN. 5 MIN.
Saddle Hill 36 320 SEC. 320 SEC. 320 SEC.
Saddle Hill 77 320 SEC. 320 SEC. 320 SEC.
Sir Galahad Co. 320 SEC. 320 SEC. 320 SEC.
Solar House I 10 MIN. 10 MIN. 10 MIN.
Solar House Il 300 SEC. 300 SEC. 300 SEC.
Stewart—-Teele-Mitchell 320 SEC. 320 SEC. 320 SEC.
WEST GERMANY
Aachen Solar House 10 MIN. 10 MIN. 10 MIN.
Delzisau Sol. House 1 DAY CONT., -
~ Essen Solar House 15- MIN. 1 MIN. CONT.
FHT Solar House 1 MIN. 1 MIN. 1 MIN.
Freiburg Solar House 5 MIN. 5 MIN. -

131
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Solar System Instrumentation
COLLECTORS STORAGE
AUX,
PROJECT FLOW RATE | TEMP. IN FLOW RATE TEMP. IN TEMP. ENERGY
IN AND QUT IN AND OUT INSIDE INPUT
DENMARK
Hjortekaer C 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC. | . ——~
Hjortekaer F 10 SEC. 10 SEC. 10 SEC. 10 SEC. 10 SEC. | 10 SEC.
ITALY
Barra —. Const. 1 HR. 1 HR. 1 HR. 1 HR. 1 HR. -
Habitat 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN,.
JAPAN
Aratani —— A —— —— CONT. ——
NETHERLANDS
Bouwcentrum 7 SEC. 7 SEC. ——— - 20 MIN, R
SWEDEN
Bollebygd -—= - 1 WEEK 1 WEEK | =--- i
SUN SEC 1 HR. 1 HR. 1 HR. 1l HR. 1 HR. -
SWITZERLAND
Begnins - - - - - -
Les Gen./Coff 30 MIN. 30 MIN. 30 MIN. 30 MIN, 30 MIN, | 30 MIN,
Payrne Active 15 MIN. 15 MIN. 15 MIN. 15 MIN. 15 MIN. | 15 MIN.
Renens Passive 30 MIN. 30 MIN, - - - -
Stiftung Sonnen. - CONT. — CONT. CONT. CONT.
UNITED KINGDOM
Linf. Milt. Keynes - - - - - -
Linf. Milt. Keynes 2 . CONT. CONT, VAR. VAR. VAR. VAR,
Linf. Milt. Keynes 3 1 HR. 1 HR. - - 1 HR. 1 HR.
Low En. Hse. Lab (HP) -— -— -— -— -— -
Low En. Hse, Lab (Solar) - -— - -— -— -
Pennyland - - - - ——— -
UNITED STATES
A-Frawme Ind. 320 SEC. | 320 SEC. 320 SEC. 320 SEC. 320 SEC. ———
Albuq. Western II 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. -—
Cathedral Sq. 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| —-
Fac. Development 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. -
Forest City Dillon 320 sEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| 320 SEC.
Hei Wal Wong 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| —-—-
Matt Cannon 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC. -
NBS Passive VAR. 5 MIN, -— —-— 5 MIN,} =—--
Saddle Hill-36 -- - "~ 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC -
Saddle Hill 77 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| -—-
Sir Galahad Co. 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| 320 SEC.
Solar House I 10 MIN. 10 MIN. 10 MIN, 10 MIN, 10 MIN.] 10 MIN.
Solar House II 300 SEC. 300 SEC. 300 SEC. 300 SEC. 300 SEC. _
Stewart—-Teele—-Mitchell 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.| —-
WEST GERMANY
Aachen Solar House 1 MIN. 1 MIN. 1 MIN. -1 *{IN. 10 MIN. | 10 MIN.
Dzizisau Sol. House 1 DAY CONT., 1 DAY CONT. - 1 DAY
Essren Solar House. 15 MIN, 1 HR. .15 MIN. 1 MIN. 15 MIN. CONT.
FHI Solar House 1 MIN. 1 MIN. 1 MIN. 1 MIN. 1 MIN. -
Freiburg Solar House 5 MIN. 5 MIN. 5 MIN. 5 MIN, 5 MIN,
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Solar System Instrumentation

HEATING, COOLING, HOT

WATER SYSTEMS

PROJECT SUBSYSTEM TEMP. IN AUX. ENERGY
INPUT FLOW AND OUT SUPPLIED
DENMARK
Hjortekaer C 10 SEC. 10 SEC. 10 SEC.
Hjortekaer F 10 SEC. 10 SEC. 10 SEC.
ITALY
Barra - Const. 1 HR. 1 HR. —a—
Habitat 1 MIN. 1 MIN, 1 MIN.
JAPAN
Aratani —— -— 1 DAY
NETHERLANDS
Bouwcentrum 7 SEC. 7 SEC. 7 SEC.
SWEDEN
Bollebygd 1 WEEK 1 WEEK 1 WEEK
SUN SEC 1 HR. 1 HR. 1 HR.
SWITZERLAND
Begnins —-— - ——
Les Gen./Coff 30 MIN. 30 MIN. —
Payrne Active 15 MIN. 15 MIN. 15 MIN.
Renens Passive - - -
Stiftung Sonnen. CONT. CONT, CONT.
UNITED RINGDOM
Linf. Milt. Keynes - - ——
Linf. Milt. Keynes 2 CONT. CONT. CONT.
Linf. Milt. Keynes 3 1 HR. 1 HR. 1 HR.
Low En. Hse. Lab (HP) -— -— -—
. Low En. Hse. lab (Solar) -— -— -
Pennyland i —— -
UNITED STATES
A-Frame Ind. - —— ———
Albuq. Western II 320 SEC. 320 SEC. 320 SEC.
Cathedral Sq. 320 SEC. 320 SEC. —-— :
Fac. Development 320 SEC. 320 SEC. 320 SEC.
Forest City Dillon 320 SEC. 320 SEC. 320 SEC.
Hel Wal Wong 320 SEC. 320 SEC. 320 SEC.
Matt Cannon 320 SEC. 320 SEC. 320 SEC.
NBS Passive CONT. 5 MIN. 5 MIN.
Saddle Hill 36 320 SEC. 320 SEC. 320 SEC.
Saddle Hill 77 320 SEC. 320 SEC. 320 SEC.
Sir Galahad Co. 320 SEC. 320 SEC. 320 SEC.
Solar House I 10 MIN, 10 MIN. 10 MIN.
Solar House II 300 SEC. 300 SEC. 300 SEC.
Stewart=Teele~Mitchell 320 SEC. 320 SEC. 320 SEC.
WEST GERMANY
Aachen Solar House 10 MIN. 10 MIN. 10 MIN.
Delzisau Sol. House 1 DAY . CONT. —_—
Essen Solar House 15 MIN, 1 MIN. CONT,
FHT Solar House 1 MIN. 1 MIN. 1 MIN,
Freiburg Solar House 5 MIN. 5 MIN, —-—
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Building Instrumentation
PROJECT INSIDE DB INFIL. AUXILIARY OPER. TOTAL BUILDING
TEMPERATURE LOAD . ENERGY ENERGY ENERGY USED

DENMARK

Hjortekaer C 10 MIN, 10 MIN, 10 MIN. 10 MIN. 10 MIN.

Hijortekaer F 10 MIN. 10 MIN. 10 MIN. 10 MIN. 10 MIN.
ITALY

Barra - Const. 1 HR. —-— 1 DAY - 1 MONTH

Habitat 1 MIN. - 1 MIN. 1 MIN. 1 MIN,
JAPAN .

Aratani CONT. 1 MONTH 1 DAY - 1 MONTH
NETHERLANDS

Bouwcentrum 7 SEC. ——- —— -— 7 SEC.
SWEDEN

Bollebygd CONT. - 1 WEEK 1 WEEK o —

SUN SEC 1 HR. — —— 1 HR. 1 HR.
SWITZERLAND

Begnins 30 MIN. 30 MIN. 30 MIN. 30 MIN. 30 MIN.

Les Gen./Coff 30 MIN. 30 MIN. 30 MIN. 30 MIN, 30 MIN.

Payrne Active 15 MIN. —— 15 MIN. 15 MIN. 15 MIN.

Renens Passive 30 MIN. - ——— -— -

Stiftung Sonnen. ' CONT. VAR. CONT, CONT, CONT.
UNITED KINGDOM

Linf. Milt. Keynes 1 HR. 1 HR. 1 HR, 1 HR. 1 HR.

Linf. Milt. Keynes 2 1 HR. -— 1 DAY CONT. 1 DAY

Linf. Milt. Keynes 3 - -— 1 HR. 1 HR. 1 DAY

Low En. Hse. Lab (HF) —— - —_ —_— —_—
Low En. Hse. Lab (Solar) — — - _— _—
Pennyland 1 WEEK S 1 WEEK — 1 WEEK

UNITED STATES
A-Frame Ind. —_— —— _— ~— —_——
Albuq. Western II - - —— E— _—
Cathedral Sq. -— -— -— 320 SEC. —_—
Fac. Development ——— - - ——— _—
Forest City Dillon - - — _ —_—
Hei Wai Wong - _— - J— ——
Matt Cannon —_— -— S ——— _—

NBES Passive 5 MIN. —-— CONT. CONT. ———
Saddle Hill 36 320 SEC. —_ 320 SEC. 320 SEC. -—
Saddle Hill 77 . 320 SEC. 320 SEC. 320 SEC. 320 SEC. 320 SEC.
Sir Galahad Co. 320 SEC. -— 320 SEC. 320 SEC. —
Solar House 1 10 MIN. —_— 10 MIN. 10 MIN, -—
Solar House II 300 SEC. - 300 SEC. 300 SEC. -
Stewart—-Teele—-Mitchell e —_ —-— 320 SEC. -
WEST GERMANY
Aachen Solar House 10 MIN. -—— 10 MIN, 10 MIN. 10 MIN.
Deizisau Sol. House CONT. - -— - 1 DAY -
Essen Solar House - -— CONT. 1 MIN. 1 DAY
FHT Solar House 5 MIN. . ———— - —— ——

Freiburg Solar House 5 MIN. —— — - -
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Building Instrumentation

PROJECT

INTERNAL
GAINS

SOLAR
GAINS

SOLAR % OF
TOTAL LOAD

THERMAL CAP.
OF BUILDING

DENMARK
Hjortekaer C
Hjortekaer F

10 HINI
10 MIN,

10 MIN.
10 MIN,

ITALY
Barra = Const.
Habitat

1 MONTH
1 DAY

1 MONTH

JAPAN
Aratani

NETHERLANDS
" Bouwcentrum

SWEDEN
Bollebygd
SUN SEC

1 HR.

SWITZERLAND
Begnins
Les Gen./Coff
Payrne Active
Renens Passive
Stiftung Sonnen.

30 MIN.
30 MIN.
15 MIN.

30 MIN.
30 MIN.
15 MIN.

UNITED KINGDOM
Linf. Milt. Keynes
Linf. Milt. Keynes 2
Linf. Milt. Keynes 3

Low En. Hse. Lab (HP)
Low En. Hse. Lab (Solar)

Pennyland

UNITED STATES
A-Frame Ind.
Albug. Western II
Cathedral 3q.
Fac. Development
Forest City Dillon
Hel Wai Wong
Matt Cannon
NBS Passive
Saddle Hill 36
Saddle Hill 77
Sir Galahad Co.
Solar House I
Solar House II

Stewart—-Teele—-Mitchell

5 MIN.

320 SEC.

5 MIN.

320 SEC.

1 MONTH

320 SEC.

1 MONTH

-——

320 SEC.

WEST GERMANY
Aachen 5c0lar House
Deizisau Sol. House
Essen Solar House
FHT Solar House
Freiburg Solar House







