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SURVEY FOR THE SYSTEMS UTILIZING SOLAR HEAT

(Summary)

Objectives
In Japan, where energy resources are scarce, the effective utilization of new

energies has long been a theme of interest. In addition, expectations for the
effective utilization of a clean new energy have increased together with the
increase in the seriousness of environmental problems. The goals of this survey
are to provide a means of grasping the present situation concerning solar heat
utilization technology and to propose a concrete technological development
program, mainly for industrial use.

Work Program

(1) Survey of the current status of solar heat utilization technology

The recent technological development situation was surveyed concerning solar
heat utilization technology as well as heat collection technology, heat accumulation
technology, heat shipping technology, materials technology, hybridization
technology, and systems technology to obtain a grasp of the past situation
concerning solar heat utilization technology research and development.

Local surveys were also made in European countries such as England and
Germany, and the United States.

(2) Establishing solar heat utilization concepts

(DGrasping the actual solar heat utilization situation and survey of needs

A user survey related to existing solar heat utilization systems was made and
hearings were held with knowledgeable people to grasp the current utilization
situation, the advantages and problems of systems that utilize solar heat, and to
abstract the heat utilization needs in the industrial and private sectors.

(2 Establishing solar heat utilization concepts

Hopeful solar heat utilization concepts were established based on the above (1)
survey of heat utilization needs.

(3) Evaluation of solar heat utilization systems
The solar heat systems in the various fields mentioned in item (2) above were

analyzed and evaluated as to society, safety, economy and the environment.

(4) Establishing a development program for solar heat utilization technology
- Technological deveiopment programs

- Simulation development programs

- Solar heat technological testing fields



Summary
(1) Current status of solar heat utilization systems

@ In Japan

Research and development on solar heat utilization technology began in Japan in
earnest with the "Sunshine Plan" a year after the first oil shock in 1973. This
research continues even today in various forms. This has already resulted in
products such as solar hot water heaters and solar systems for home use. This
research and development, however, placed more importance on essential
technology research and development than on practical application research and
development.

@0Overseas

Research and development related to solar heat is being performed in many
countries throughout the worild. And, in all of these countries, supplementary funds
are being provided for the promotion of research and development as well as
diffusion.

During the current survey, local surveys were also made in England, Germany and
the United States and it was discovered that there are fundamental differences
between the ways in which Europe and the United States are coping with the
energy problem.

In other words, since the United States possesses a huge land area and abundant
natural resources, it is possible to guarantee energy for use within the country. For
example, even if environmental pollution occurs in part of the country, this will have
little effect on the country as a whole or neighboring countries, so the situation can
be handled as an internal affair of the country. Consequently, research on
renewable energy sources has been put on the back burner, so to speak.

Some solar energy research and development is still continuing but, for economy
reasons, the trend for the country as a whole is toward reduction of budgets and the
number of organizations involved.

In European countries such as England and Germany, however, the land areas are
small, and boundaries between the various countries are either narrow straits or on
land; therefore, environmental pollution by one country immediately has an
adverse effect on neighboring countries because of the westerly prevailing winds
and westerly flow of tides. Also, both of these countries are poor in natural
resources compared to the United States, so mutual interdependence between the
various European countries is indispensable if energy sources are to be
guaranteed. Consequently, the impression received was that concern about
environmental problems is increasing and that there is considerable
consciousness of the fact that solar energy research and development should
continue, even if it is not economical.

(2) Abstracting and evaluating solar heat utilization concepts

In order to clarify the solar heat utilization concepts to be researched and
developed in the future in Japan, information was collected from knowledgeable
people from committees and related industries, universities and societies, and



questionnaires were sent to users.

As a result, the committees expressed the opinion that, concerning the practical
application of solar heat, it is necessary to both clarify the need for solar energy as
opposed to other energies and to develop government policies, and to proceed
with research and development from the viewpoint of users.

Knowledgeable people from industry and universities also expressed the opinion
that it is necessary to improve designs and reduce heat loss, and that a service
system for installation work and maintenance should be taken into consideration.In
response to the user questionnaire, many people expressed the opinion that
improvements could be made concerning the high initial cost, and the fact that use
is not possible in certain seasons. There were also many voices calling for national
and local governments to provide supplementary funding and promote solar
energy.

Promising concepts were abstracted from the results of the above survey. These
were then evaluated in relation to four factors: society, stability, economy and
environment. As a result, the following six items were selected as social needs, and
as concepts that have a high possibility of achieving technical and economical
practical application.

- Clinical sterilization by boiling

- Heating for surface treatment of metals

- Cultivation of soccer ground turf

- Water purification using photocatalysts

- Distributed type small electrical generators

- Sewage treatment using biotechnology

(3) Determining a solar heat utilization technological development program

(D Programs related to technological development

Of the six concepts mentioned above, "Cultivation of soccer ground turf" is already
fairly close to the product stage; therefore, this item proposes a program for
technological development aiming at the practical application of the remaining five
concepts.

The concepts of cleaning up water pollution by using clean solar energy as in
"Water purification using photocatalysts" and "Sewage treatment using
biotechnology” have an extremely important significance for national and local
government bodies and their policies, and should be given priority from the
viewpoint of coping with the energy problem in Japan.

The concept of "Distributed type small electrical generators” is necessary for
generating electricity in remote areas and on islands. There are two methods of
generating electricity: generation using Stirling engines and generation using
thermoelectric elements. Research is already underway on both methods but it is
thought that more time is required for the development of essential technology to
improve on the compactness and practicality.

To make "Heating for surface treatment of metals" practical, efforts must be made to
reduce the initial cost for enterprises and the development of long-term heat



accumulation technology is indispensable.

From the above, to make solar heat energy practical, technological development
for "Water purification using photosynthesis" and "Sewage treatment using
biotechnology” must be given the highest priority, after which the development of
technology for "Distributed type small electrical generators" and "Heating for
surface treatment of metals" can be considered important. It is thought that the high
level of technology in Japan leads the world, especially in the fields of catalysts,
biotechnology, and the utilization of biological solar heat.

"Clinical sterilization by boiling” will be necessary for assistance activities in
developing countries and remote areas where the infrastructure is not complete.
Thus, it is necessary that research and development continue, regardless of
whether it is advantageous or disadvantageous economically, and reach the
practical application stage as quickly as possible.

@ Simulation development programs

Concerning the development of simulation software, the following tools and
systems should be the subjects of future studies.

- Passive solar house design tools

- Active solar system best mix type design tools

- System evaluation and analysis

- Solar heat utilization system building design systems and design simulators

In developing these types of software, it is necessary to take a lesson from the
present situation in Japan and clarify the roles and responsibilities of persons
related to the software (designers, solar heat utilization equipment manufacturers,
construction companies, etc.), selection and priority sequence of the required
software, setting of the main object of development, etc., and to obtain as much
cooperation as possible from development organizations and overseas.

In considering the passive software, building design tools, etc., which development
will confront, there could be some value in creating, through simulations instead of
actual development, villages and towns that utilize solar heat and in using various
data to perform tests on a computer.

3 Solar heat utilization technological experiment field proposal

To relate the essential technologies developed to concrete solar heat utilization
systems in the future, it will be necessary to utilize the research results, develop
fields for practical experiments that merge the various technologies, experiment
continuously, accumulate data, combine results and obtain a grasp of user needs
through soft research. Also, by widely disseminating the test facilities (systems) and
test data, it will be possible to familiarize the citizens to become much more with
solar heat utilization systems, increase trust and clarify directions for research and
development in the next stage.



Future Tasks

In future solar heat utilization system research and development, it will be
necessary to place stress on research and development geared to practical
application. Themes for the future can be classified into three sectors: (1)
Development of technologies for the utilization of solar heat; (2) Solar heat
utilization system simulation software; (3) Fields for solar heat utilization testing.

(1) Development of technologies for the utilization of solar heat

From the long term viewpoint, it is necessary to promote technological
developments to reduce initial costs. The present high initial cost is the biggest
impediment to the practical application of solar heat utilization systems.

Even in the user questionnaire, many people expressed the opinion that solar heat
utilization systems are easy on the environment and running costs are low, but that
they cannot be used because the initial cost is too high. It is necessary to perform
leading edge research and development regardless of the cost but, to diffuse these
solar heat utilization systems, it is important to also perform practical research and
development at low cost.

In Japan, solar energy is considered to be a form of natural energy present in all
areas but, in Germany and England, solar energy is a resource bestowed by
nature, a passive form of energy that cannot be controlied by human acts.
Consequently, it is not thought to be a good energy source that can be utilized
actively by introducing advanced technology.

As the development of solar energy advances in the future in Japan, it will be
considered a passive form of energy. Also, in consideration of local lifestyles in
Japan, it is considered important to promote a unique development plan that is
suitable for the solar conditions in Japan when reviewing previously developed
technological items and when introducing new technologies.

(2) Solar heat utilization system simulation software

Due to recent advances in computer related technologies, it is now possible to
combine solar heat utilization systems, match the system and building, and even
perform substantiation experiments, by means of simulation on a computer. This
should help reduce development and installation costs.

in the United States, such research is underway at such places as Lawrence
Berkeley Research Laboratory and Florida Solar Energy Research Laboratory.
Simulation programs such as WINDOW4, which simulates the amount of heat that
enters and leaves through a window, and PowerDOE, which makes it possible to
reflect energy efficiency and economy in designs, are being developed. In
England, the software National Home Energy Rating was developed and is being
evaluated for use by the New Town Development Committee in evaluating energy
conservation. Simulation software for the purpose of determining energy
conservation and comfort is also being developed by Franhoffer in Germany.
Research and development of such simulation software related to solar heat
utilization systems, however, is practically unheard of in Japan. The reasons are



that until now stress has been placed on essential technology research and
development, and because there is a lack of basic data because continuous field
tests were not carried out. This is a new field that should be researched in the
future.

(3) Solar heat utilization experiment fields

Various field tests were performed in the projects of the Sunshine Plan started in
Japan in 1974, but most of these field tests lasted only 1 ~ 2 years, and even the
longer tests ended after several years. Since then aimost none of the facilities
have been operated, and many have been destroyed.

In comparison, large scale, organized field tests have continued for many years in
Europe.

In Japan as well, it is important to perform continuous large scale field tests related
to solar heat utilization systems suitable for solar conditions in Japan in order to
make the systems more practical and convert them into products.



2. KmF A O®RK




2. XEHFBRBORK

2. 1 EROXEHFAERUVHAREARORIK

2. 1. 1 BEAOCKBHFIBEORIRK

KB AVF—IZL 28I, HCEABRYENICYANRLZ ErbETE -
TV 555, BB SNKO -0 KE#RTED TiKE 2K 2RKBOEED
ETHbD, CORAKBIIWMEBELLKGHAAHOMERREIE. 1974FE0 [H
x4 VEE] Lo TRAIEDONI, 197 9FEDE2RFA N a v s xRt
T, E— 7B TRARBHREXKSEZEFHNE 0AE (19804F) . V—IF— Y AT LHE
Bi#6 A (198 3%) ORBEFNF D705, HE. AMBEORNEESE T
BICERTEETRALTEL, L2LAYS, BEOBRREMEOEALIZLY
BURBERVGEIMENIICSH S, 19 93EXKDEBEREHIE. V—F—T AT 4
H4 0 G, KBREKSEVH 45 0FELE-oTn5,

2. 1. 2 BEAROKBHRICETIMARAROERK

OAEEIZBITLREL AV -DOFRRRER. 197 3FDFE1IRAFAM VI av s
*REL LTRfish, (bAEBRBICEDLIFH A VF - OEREZ BN E T 2E
K707 P LT, 197T4FIZ[H v A VB BAFZ—FL, F0OY
NP ORBIANVF-IEELZREEORL LTHEBERION:, KB R LF—
BABELILANTF-THLLOVELRYEREBAIZLIIRETHL LS, T
100ERIZOEBAREFIHATE 2HEEREVEOKE - BE, BICIGERADYATLD
FREPOLAY— L2, 19 7T4EEDSS0EETTERINS: [KBEHBEE - &
BT AT LAOMERE] BPENRTHY ., VAT A2 BRT 25 EXZBEHN (EHRH
Wi, GEEAR. TREME) L4O0DFEFEIAT L (FEENETH., BRRBEAEE
B, £6GFEH. KBIEVH) 5%k oTwi,

HICKB L ANVT—ORFIHEHET L L EEAMELTE 2RI IV a v oD
BEND]I IS OEDPOCEFXEHELTOFIATEAEMAE 7O Y27 PP A& —PL
72o THIIEEL LGBOEXEHMIL AT LAEMICEL T CLEICb - THZEHE
Borqrbhs, (BEk2-1)

L2 La2s, AP RATAEVILAZANVTF - ORBZANVF-LWIELET
A1 E, KBBEABH L AT L3R EFLRERL TR LEIEVI 0, ERYHE
LTWAELZEREL TR, BRBICH I VEIFEAP LRV E, =¥ VTR
FECEFRDPIIRHIBAZET A LENEZIOLRL, $72, ERRRICEELED S
DL, REIFEIBIBRICLI-oTRLZLZILO-RELTEFONE, EXH
V=7 =Y AT LOMRAEL L TEEIKFHIBOCERLBERETITONA 7 1 —
VEFAMOEBRBRIZOWTH, BETRIBLEALEESL TBLT., EBHFRIS
FBoTWwabDExHbThrEVIRETH S,



KL AW R

WELIWESY | () -4 2 rMEB WAz SN By k)
BRI FEHRIT [ (METIE N OXhE) 28 OL | A% L8 Oy BT
WEH= 7
GUNENET | £ 23R R ENANED)
B T LY AgREHRT 7 LY Ag R
| AEA=ATAL YYH Wiglaau g s
| BN HT WP LY 0z
_— 0dO | EHFHH Y n@%ﬁ%
TLYA
— £ Y\ 2 X 43 B 002 ~081
(6SS) WMEBR= (% ch A B )
B ) 3 e SN X o 7 LY ARG E ¢ | Evan L4-a ¥4 dL
(LTI )
(19S) BTYH | WHHNT TN EE R
(8SS) TEMIN (éns) HEEHEHER §1 FEYAN L4-2 AY44NL
(6SS) WEYH “WHETH (=) GTWE| H/MAL0IX8T| Ol 0L “OF | fgran (-2 .40k | HEH
‘ . AR B-Fauxr memwa T LY A S __
EMOTLYL - HERE | —-72K



CYRILFEE NI >N NUVYHEEF UL 1
THEEAOHFEAY LUY D1EH @ MO BRFERH A —04 "%
LB UKL OU MUY S ET -~k T O (HEEWI "L
(&) 2 by “YALL) BRWHOMSBRYIT ‘BNRUOY *CYLRLET
@25 N L RFZEMELMOYTHVELUNY L OSSR WINYE "B 2 Ag 1 EY
HEL "9GETZLCTO2 "YLLEFERN2LHOER 2 NI N Y RORNEE
Y O EAFNYH SN EEY Y E CYRLENL X NEIREO
BRSO LEBETE 02N HIGHHBEQYEG Lol 2 ¥z#y R
RRYLLENZALNEHIV I G —FAUETHE > 0\ s¢TFEHR¥H
CAELIRE C AR AR OB

220 ek N ARFO KB O - UL THY > ERVEONBREY D
S AL CUIHHIE X AL T2 CENHYINER BERWE @Y
MNZ G —FUETHELTHNEXREN Y E LY BT CHETR S
HY T UBOBSIEMYAFLEB LN FEILEOC— "RAUZE QALY
O ELHHPABAH G Y CR2RYUHIFE ORI EETE > WG TE ‘p2ng
Ny SEHEOWWYL — Ly OoNEIEL YBHN L I YSEHICHE
AR OQORZNRNIURSEBRD B — S HHUBO -1 THYY “GF2 R
CHINALNAF—REPO-FAN L THEHLFHI I "IR2IHI 2 S EHWL
TBHOMER ") LR ELA N I EETH BT E WU 2> ¢ 21 T
HEHIEHOB—OMEXY Y "0 ¥ MGEYTE LAY TOLMEEH®Y
YEEHZ-FUETHELERTF I FTRELY I HOEE "REX “2ld Yuad
FHNCT CQYNE LAY LB 0 £ PR —F T "o E
¥ R NG L2 RBHHY D AGIIEKQY L L] - B CpES
g

RANTFFWEL I WEIVERORBFEREMOETE DI 2> Lo L2 8
ANRYLUNZZTHLHAB O L LN XX T PO QAN YR AFE N @YU
VAGEBHEHOTHHELOEIZREOL CEAA L KOFEL 6T FEHEY "R
LY AHIEESY (2 —C¥E) "L IYEXSFHNWTEHORLOW RS EY
FHOEMELG IEE (S 2UGLIHFTOYET "NIEMEE T ¢RI Y
CUNBELZGHWHME KW 1336

D2 T WY "RY 7 L2 YU OB EIO W H S LY T L5 2148
HYOFEKE 1| "C T

VOO Y HIWRYY 08 2 "2



MFR2—2 HBHIETHKEH (F) (LT3 IZBORE (BH)
1. EOHHBENRUREIR

OB &S
OfiBh &

O HoHEH

Ot & DR it
OFE70s 7 a0%E (EERIIHIBHRELER)
2. MEBRERVUEREORSR

BF7E - RE ORI

£ LD KR __

OFERRTEA (V7717077 V)
Q7 arrs477 %" Jv-
Or-7-mBBRDOY)1v

| EAEE | ORMAEROMSES OBMEEHE (717501) __
* ORE - INT - TR EDOEREE | OBEZES AT 4 (#5797)
iz 5
BE¥E OBIEROBRERME O EREKIE V-v7, 1)
(#F L5880 R% - 5Fb)
B | xEH OFREX BB I-7-YATA Qi7" -9~ (717528, 7
4 OfE £ -IVLibd A7 h 372)
A OEZFEJEHPV (J4574)
QRRE 2 M RIKRRASE (7
V-¥7)
AT 4 RAE | ON 9y v-5- L IME -FIM O EESIE | O/NRBEECIVEN v -y
ON 997" 9-5-DIATEI R TMx77° 0b47° CRE)
OTI747 )-5- DM RRE OFEAH Z2n 997 I-5-18FE (AW
OKik7 -V hnskes 3 -)
Q71747 9-5-8E (75/%)
OKkik7" -vEESEE (277,
757R)
CAsDEY A [#27]
Ow,%wwﬁw%%i b7 oy zrb (A8 ONMT« 17° ﬁﬁﬂ%&%%%
1y A M N
Ov-7-BgtEstfilzy -7 (Ma) OZF#RMEA-v7" V-1-% B\ 7-Sola
OKRBRESHH A HEERBO NTE | 60EHIE (c2-v"-5/}")
B -i0kE (137) OB (242)
% [Heaty - 1823 OB AR I LR (Ma)
D Ofny 374y THEE
it OELEEHETLORLE
OEBRTEA % 1 L 72 FARAT/VRY )
OBKEERRE
[#+#]




2. 2. 2 XE
(1) #AEEE
KBNRABEIZIFEICUTOREEBICOWTERK L 72,
OKEZ BT 2BHATO L85
QORBEBHOFH L WHEH B ERLF R 23HE
QORBHEFAF L AT LOBELFIN T B EREFEIETLS 32— ar
V7 boIkin
ORBBEFMBAS AT AICETAT7 14—V FF R+ (EHER) OBE

(2) %RV HE

—_—

E% | HE FRI% A A ®E B H&E “
ORIGRIORO),
X 2H16H Florida Solar Energy Center David L. Block
OO0 IR R)
5%
2H19H | Bechtel Corporation Jon Pietruszkiewicz
© | (Manager of Power)
122
2H20H Lawrence Berkeley Laboratory Dr. Carl. M.
© Lampert (7' )V — 7
V-5 —) fas
2H21H | Natonal Renewable Energy LR S E
Laboratory




(3) REHREOBME

KENCBIIARAERREL T LOALDONEE2 -3 THHH, SAFAEL -8
BN TORERFBHEME LT, HFIEFLVWLDRR R, RO KRELR MY
7 &L TidSolar Two7 0¥ 27 FTHAHH), b5 77AT7RT4 v a5 47D
NI—=T2Ah =23 vilo0nTiI, BiEo72@EZE3EALE PN 207, L
ML, b T78 4 TORBHMIBE L TTITHBA L KEICH B LD LS
F720 AV T2 A=) U FIZDOWTIRNRELTIEFEZHT VA Lo 72
A, EBIEEAICOINTHEY, DOEEDY 34 ¥ bR F ¥ —TREE&HIE
BHOKBREE I ATLL L TIT -y IR—AIIFR LI EL TS, &
ROFIFL LTid3T =Y 22— 3y XY 3E R NF - ic g mas
BoTwhEWVHIHREZII,

HFLOHIERRZSRE LT, V5754 ThEDEXRR TRV EEYNESE
1t - EBILEWNTH L, BVEELFH TS L V) BERTIIIEELZERTOR
FIREEERA VS, BEETE T-EXEMEFIHT LI Lo BREHMFE L
TOBMATRITWEEBDLRE,

REFIBAELTE, ENVTo Y 7OEBEIRINF—ILEMTH O . BRFEBHT
(BRBEFIARY) . AX - - FTEEME EBEITONE, F/2205 OIS
LT3, ¥32Vb—=2a3 >V 7 FOREFSZDEEMIZITObATEY), £
ANVF—-ENREORELL-oTVE, TNHOY 7 P72 Tid, TAVF—#
W TR, BHRPRAEIZOWTHITDN TS, 2 OFFEHEI LEMIESR
THLLDHERZIT/ LBLOV 7 by 2702 —F -4, =a2—AL
F—3FETEINTVD,

BRI, SEMATOEAPNZETH LY, [V—F—RErNRY—F5—
VATLDERDI:ODEE] ThHbH, Fladr7n) FRBIIVF—L ¥ —
FNRELTHOLFART 3 Th, ZEKBIANVTF-2FHITRErIION
T AR TOT T LARENN LR ENDD0HD%RL 7,



MF2—-3 #E#H

REREME CRED

N 3
By
707 ¥R AV FE R O— L v AN— 7 U5 E v EEIRL AN —FEFR RyFN-a—KL—L 3y
B 2H16H (£ 2208 (k) 2H21H (K 28198 (A)
David L. Bloed (FFZEFTE) Dr. Carl. M. Lampert LEHREYE Jor. Pietruszkiewicz
g % 5% (FW=T1Y —%—) (Manager of Poweer)
42 24
OEEDOKMLEL LTk, W7 =V 2db—2a I B FVF—HMIEEmIE o TnAEVWIHREY SIS,
KE#EFIHICET 5
BRF D F51% OXEENLL, AR - BEELIZ
13D ATHRE L 720
O@FICHHF LWL DIEEL,
REEER D L -
FIHET & @ L WAt EEm & L Tid,
FS 784 TEOERRE AW
F BREWOEEL - EHELHH,
@/ T NRANEERABILKL |@EFELTHEATLIREY
V=9 — T AT LD Ylalb—bTBTUST A
- TRNSYS - MINDOW4
Q@E 7L —LiHy OB Y
KA HO Yiab-t+¥BRTUTT L

W% S bt

I b—v3ar
VAV

- THERM
QU LVDIANF—5hREZFRENLE
HEHIRBE LD I 2L
—arvrarys L
- DOE-2
- SPARK
- Power DOE
- RADCOOL

KEEFIRO
T4 —IVFFAP

@ Solar Two Project
HYTANZT - TV AL
KEZALVF—4 (DOE) & D
ERITED OGN TWEKGHRREE
AR/

FOMOIFLFH

@y T —F— Yy ADE

@/ —7— (B AL DHEE
R cy i

Q@ KBEM (PV) /I L% #ilh
BBV —5— 2 AT A

[ XA A AW W% 1.1 % :: A
LKRFEETE N P ~NOSH

@ LA BV /P& L v

~A YR

QAR MNWERMI—T 1T

@A—/S— 4

@7 NN A TS

Q@A~<—-t 1k

@ A5,

ORADIANCE (7471 7D
Yial—varrarsi)

@y TI—5—
| INCYel

@37 K5 bT 7

| JE4pp)

@ KRR
@SoiMaT 70 ¥ 5 L

—35~36—



2. 2. 3 M

(1) #AEZEHE
AKBHAEIEICLD TORBEHEBIZOWTER L.
OKEBEFHICET 2 B0 L%
QARBEEEDOH L WFIHHESLF A B+ 2 FH
OREHFAB L AT LDELANF —HLRERFICETSL Y I2L—a s
V7 b oKin
@KBEBFIHY AT AICHETE 74—V FF R+ (EHREB) OBKE

(2) HFERTHE

4% H7e % # & & B 2% "
Q|06 |
FA 2H29H | Fraunhofer Institute for Solar Dr.Klaus
14 . 15 | Energy Systems O |© Heider
~15:30 | (7778-77-KBETivt -BFZEET) Jan Wienold
3818 | Freiburg Wirtschaft und Touristik Peter Wagner
10 : 00 | GmbH O ©
~11:30 | (7347 M iR FEELLH)
I EHE 3H4H | Department of Trade and Industry Neil Homnsby
10 : 00 (KEYSEXE) © Harry
~12 . 00 | Energy Technology Support Unit Edwards
3H5H | Commission fot the New Towns David Stabler
10: 00 | ENGLAND (EEHAFRIES © | © | Chris Dent
“ ~13:30 | a9 BIREES) Janet Smith




(3) AEHREOBME

R (FA Y RUKEE) OFRBEERETIEDLLDOIPHE2 -4 ThHbH, BRIHE AR
T, b - AERER UHEEMORR - FHEOM PR S 720, FRH & F L5
HEKIPECENST 2 L3R TEELTEAH S, L LEIS, RAETIZNEDOAL
DREEA 2 L AN F—FHRICBVTHIRERESIEDOONTETWVAIZb PO T, E
RIS A2 EBFTELEMIBLLVWHIRIZBWTIE, BRNP»SZ5RELDL4%
BV THAH), TNIZAL, BMOEA XIS AN F—RLEIEME IS A8
EEFOTEBY, WTNOERIZBWTH NSy I 7TV =7 —DFFlFEVEWV) T ETH
5, BAETIE, LT NIETKRBIANVF-ZHBREEDLZVWHRIALVLEF RN
BETHDLH, HIBIZL > TKBIANF—-DEIIRL L, FAM URLEETIE, KB
ANVF-IZERDPLEZONERTHY, ABWHHTELVZHN R AL F—
BETHLEHEBINT VD, o THELEMEEAL TN (72774 7) 2F
ATELE3EMEDEVIANFTF—FIFETIELVWIEEZEERELTEEIICBbhs,
FDI®, N9 TI=F—=@RTIT4 TV =5 L) bERIEVER L FMS N
TV5, RPFETIIRBAEREDEA - TREEEBIICED TWEHA, FA Y - EEOD
FAECIEKEBMOERILOFMIT 771 7V -5 — L RABEOTFMTH 5,

5%, BB TKEZ ANV —ORELXEDIHEIE. KB AV —% v T
IARNVE—L LTREZAIELDLETIILWES I D, T/, BPE OIS 1 £i5H
NELZERL T, SEICEARSNAHEMNEEORE L L RVBEOKRESLMICEL 72H
EMORRSEOHRELEETHL LEDbN S,

B2, OPETERICHT 2 KGHRBKRBIBZIELYOODRVWTHESINRTWE H
oL TERUTELEMEEE - FTFMML THELED LIV Fr—TOV 27
FREIBRTACLICL o THLVEAREELBAZENTEL D Ly,

—HAEBROREEH L L Tid, RETRIERPEEHOU VEDE T 2 FE#EIZON
Ty BT A VX —F)FFT (Energy Efficiency Office) ?)Building Reserch
Establishment (BRE) THRE SN TV A0, TRoDRBEFITHILENDH L EBbh
%, F7:. National Home Energy Rating® vV 7 NI I X # T ANV F B 2217 TR {,
ZEREH CERHE, K15—%) | BOKS S - BRUBWOBES L EE LY 7
FCHY, BRIV F—BE (National Energy Foundation) 5% MDY 7 F DRIk
DWTHBELEToTVE, 20720, 752 F—T7 7 —KBIFVF—FFEFT/TH
NTVEYRTAYIalb—2a TR, SOEIBRVTMIDVWTLHRETS
VENH D,

HIZ, RO A VT —EE T ) a vyl (NVF—) 12HLECKEOFH
ANF =L R BB T AHMICBV TR SATWVWE LI TH L, EFOES
EEEDVPRLTHT—IIDOVTHZ I T2 E T, BMNEBIrL T —< 2 EEL T



By, 7. BELFENVEOFMEHEICOWTHTHERMIEE Wh AFF TR S 1L
Twa, fito T, ECATIZBVTHHESED T3V F—FHEOHIRRLIFRBEFIZOW
THRETALEFHLEEZ LN,



MFE2—-4

B REHEHRE (FRM)

K I
B/ K4 #H
77 vik—7 7 —BF R 774 7V SRR A EEBAIE S EES EE-a2--5v  HAERES
i M H 2H29H (K) 3ALHE (&) 3848 (B) 3358 (K)
Dr. Klaus Heider Peter Wagner Neil Hornsby David Stabler
H 2 & Jan Wienold Harry Edwards (ETSU) Chris Dent
Janet Smith
OTORBEROBHMAD 1 D& L |@EBHRIIEICEMOKELZITY
T, Kt -OFEA2E2 T HRFTFRIVIHRERZT-> Tw
5o bo ERFEIILEI =TT
KESFHTIILD L @/-7-MAREDOEIZ, Ml LOE | Lo THREL®ED, FHIIAL
TAHABRHFOI RN F— BHECHBE DT (2000DMIC | TETSU (Energy Technology
BUR 1 L CTHRAR3000DMO#ES) %47 | Support Unit) DFEEIBERAAHA
2TWw5hb, Mz iTo T 5,
BERA &IIRE0.18DMAwWh T H  |@Frivt - ORI R, FDOEH
BH. SRIIREOPVOREE fEDTTREMEICHE > T 3 BEREICR 4
1% i TEVELA FiE. LTHH, Ny iz Bz,
QBT %I X B1-y thb-yav 77747 RPVIRHBLI IR &
SAFADEADFE, TWwh,
KBHOF L VWEMR - |@EHERPEAKEZZFIIOVTHEEY QUERI I TRAMTHERZIT-T
E FIBAE WKHREZIToTWAH, FICEH WS, BAETIREECHERD
Lwd Didavs, Il Jo U TBRE Y7o T B,
x QLM R REMETHE L7 @National Home Energy Rating
Yiab-vary N OB Uvalue (Wm-2k-1) DOHIEF I
& CRKBEE T L IITINNH S Mz T, Al EEHNOKEE
- KBEICELTIE, KE Ry AT, BiMEEFHET HV7MTH
= S DTRNSYS & 77557~ K20 o WhA-VA IO ® R D
KEEFRAO ESP-r D7 FIHH L T 5, FO2880. §%b 98l ED
N Yialb—vav - BRI EENICEETE A5, BIMEE T L 7o\ & BEFET] A
VA PREEITEEN IS 5, FTHnwI &ilhoTnh,
B BRI LMo T, vto 272, BWRERICERRISTH ST
me% S2 T, B, $ 4R M OB E T
= . 3EERTICECIA W TYiab-Yay o

®%ﬁ&ﬂ%ﬁofwéo
—EDya-vav % 1T 72O,
L AT 1 AHOBEPLE,

KEZF R O
T4 —=NEFA L

R &R L TR -0 2T
DEFwERE L 727 T/AN-Yamiz
DL AFTES

@5k, MM L% AR

Q@u/t DNy I e LT TR L
REBEILA-H2RBESELBH
T2 b/,

Q@M DEHIINF HALIZ DOV TIT R
BB OV av il X ) BEMD
MmN, BIROMEEEHENER
a2, FHUTI90EIZERDEE
R DBIFARAEEIZ L o T A,

QLML EEILT B0 DRI
DWTHIRET S . FNRAHTI9954
National Home Energy Rating 7%
OEEL UTRIRE N,

Z OO i T

Q@RIBERIZDOWT
C IREBEUR D o-17 /7? [_7 0-n"
[ To-#MI{TE)] =

-@mam%ﬁw‘ﬁﬁﬂmmﬁﬁ
T (B, RSk, gD bT-21k
KR &S 2ELTwA

RN R 0 MO 1&0
WNRIE 7S INGEIEIPRS A=
A

OF 7t % ﬁ@%m IonT
AN AR WIFEIZIE25% D
AT,

- fhiBh mnw
ruwl o
’FFEH))I”')O

- ETSU 2RO EA LG A
T, HihEFETAEIEHRET 5,

SEIFELXITD
LA L3 100% D

@ VAR AT EA SR L2
OO HARTEDEEIL S L
W IEBRAL R S h, AE
RO ERIIBE, FAEAEH
Lad TOEENRTE L L) I2{E
THAEE SR TS

—41~42—



3. KEGEF

Ot T RDE

ity

it



3. XBREIBHI>tTHFORE

3. 1 FA=—-—XoHBEaLtT bOFIE

SHABLELEEDLNLIRBEFHI LT Mo, RERUVHEECE - K¥F - ¥
KREOFBRB L TET ) V72T, 2OFRE—ERICTFLO-LDOIREKS
—1Thsb. KE#FIHI 7M. ARICX - TEXH (BH. £8. BHhKE
¥%) LRAR (—HFEH. EVAS) 2805 h, 3T PORARIZL o TH)
Harte7reHEMar 7 MIRGTED, FIEL-EFRhFhoa 7 ME, F
REFREMORBIZH 20 CEA - BatOBRBICHEDDITHRATH Y,
ZOHICEBEIZINEDON 7OV 22 FCERMTOIALDLH LA, 4EOE
TV ZIEBTIIBEOHRERDFEIHGHEL S, 4B LTE = —XHWMTHL
AUREMDH B BDIIOVTIIETHEL THH - Sz iTo 72,

EEROFIHI YT MIowTid, 205 FIIBK. £8. BE. ¥, KE
¥, YU RAEFLHIID->TEY, ZOHFHERL NNV LEII—HOLETRHEN
SN TVEHDOPLFEITHEERHMOBRBEOLD T THA TH L, EEROHI
IV TRMIDOWVTIR, VAFALEKDAZ S Y VIR MR ETIEL-00EER
M (EEREA, EREWSE) PCRERLEICHTIEMO-OOEMER (BEEE
HRVATLE) L= AFhsrEEIOND,

RERONAI Y7 MIDWTIE, —BERXKEROmKERL /- F— T AT AN
CERILENTERLDDH S L 257205, SRIEEBEM L LTOFH A Y HomE
SLREHEFEL LB IO - N\ VLI AT AT HE—F v Mo =— AT
KBHNDERDLNAE, F/-. REBOFM IV LT MIOWTIE, GBEI AT LD
BIZAMLZELLODEZEFHOREFEINTNELIATH A,



MF3—1—0 XEBHFEBEI LT (EZEH-FMEIE7H)

I B 57 B ¥ me D IR ZHT8
X 55 B T 5= & = B 5 FOR0 i S
T | e FERR DL E 1Ry AT L "THNERR Y AT A
- LHBER Y AT L AREREB R Y AT A
R AT L SR AL (EREH)
s TIWVERIVY AT A - TAVZRWTYALE2ER
D EE LI LTI
T D1

T8 OFKMmLE I — T — VAT LT - AR DR BR & IR
47 —+HBFHOV— T %

B - &F L Y A5 AL
RE - B AEMBOEEIL |- BEIK (TiOz) ICLEABR | FATFXT S VHEOREDE
BWANAA L ATt 2= g eKIgH OF) &KoY
FIH L CEEL
- RET) - KM ZF - V=7 =V AT L +HE|  GOFELRET AT A
B - R DL 15—
. - ERIAEREE
R FEFORE |FE NS ADGE R T AT LOBEIL. XV 7
b, & R MU
- BRI R AR - BARBIW ORI
N S (EFDR EAFN)
CIRBARAS
T I7TATEEE VAT A
DI
=P DRI E |k - RmE R
Y AT I
- EimaE
- KlmBERA:
- R oR R
- R S AR
- RGBT X7 4
RTEHDER =715 5 AR A AT N
IKFFE D G H] - KERERITIZRE A KTEER
- FHBOBRIEIC & B B
5 R R 8 - B R R S B R
TKEZFE BRI DL anE | - MO iy A 7 &
ToER EORH +Z~5~VZ?A+W%$
5
< Dt Foh—=T7 >~ -V =T =L S TEDim| - EEBOHREKD Rim /72D
FOEER Lﬁ@«@%m‘mm>1%%%
BERE
K DKL - =T — e+ KB HE = | - bh gt
FIR LB AT A
CREBEEDIREF
PR D ETE
FELVBETO |- BEEm COK (M) DR
K () OBE [EY AT L
WM WAOBE | - WEKD T ELEE
E O HAS I 1 - EBFGEHBREMSG D AT A
& R R T SRR TR RS B R R B ey
7V —=ra—= )1 R Y L AN N
K EF) () & Rl ROE % F)

—45—46—



KF3I—1—0Q KEBEHFIHI T (BEH-FERa€7 )

JE I

& 75 B

2 RE VB 7R TR T Z O
[X 4 Ei ;] = 5 w " wm U FOI0 M I
7 3 R EiS0 AR O] I =T =T I HILE— F |- R Dm FIzm
T 7
%%m@&ﬁﬂ = R ) B AR - L FIRmT
- TO¥Rb—F4 L7
- KEBBARH ¥ AT A
AT — LK - P R 7% oy 2 R dr
- CHP (Chemical Heat
Pump)
EEgiides N0 . A T
- PR ERS - Tl iR E B
RS T ARBET - RAEL R T A ar
dm A gy - Efih e im A E Ry
%— FRYTHR | Pl ERer - Mz RHERS
KERFEANA T |- EBI ERL KRG &
u/bﬂan7u I M UE 'SR DALV IF: 3
—KNBEV AT |REHRY ¥ OEg ik
INOLSEE i ELTHIHTAZ &I D,
ERRELAKNBEYHRE
gL KB E e | - K% o la /K o - KGR A abt
ERBOEES A Z L TCOTECO &N F1L
J=—5—R/FE T —S— Ry FERASD
gﬁﬁ%ﬁ%%w ﬁ%:tfonr@ﬁ%ﬁt
G0
R e v AT b | - KEDER %E??@ r“JL}M‘I
NATFTTAOBFET-70Ur5 £®mﬁmmﬁﬁ-g
1t ih D Bl
- BREFW ORR
- BREHEERT OB S
RIE BB (FREEIC X 5 TR
* BHRs)
BeErehe - BRI
e R A
BAEMRY—ER
5 A
AR EBEMDOE TRETII VY —
EEES

AR MPNVT 4NV Y —

PNV B F vy THE

—47 ~48—



ME3I—1-Q ABEMBAI TN (BREB-FfHBE2>€7H)
L MiEaR 2

JE B AWM e RE L] < DO
X4 B iR % & ) ] Z O B F M 3
KEH [3KHE =P RIEO N L R B TR Y AT L - D /N7 NICIRaT
RV AT A - ERLEHT
CBERAZEREY AT A AR D R MR
-4 ROl sy — - BARBRIE AT
cBRR—REoL s ¥ — RO A MNBREY AT A
STV AF
ERR ORI ETFRE K PR K
F=E£
- K& Y ov
- JE D A R
C T MR
B V==Xl | EERE At AP N (#3701
%f%ﬁ%%wﬂ
- RS . KRV NS - 2 INT METERT
SSEKEIF14va, 7L
AL X)
Ai%ﬁvxf N EREY $:]
£ THHEFRHAERR | - P - KEE ey T AT LACIERT
A
: (IRFKRFTA v a, 7l ary MEFHr
LX)
TOM FTRAGES X5 |- T2 GRS X7 4 TS X FX T =T o TFA
U 2| AR
EREEOBE Y |- M5/ 1 REVAT L
XA

—49~50—



MF3—1—@ XB#FIBa>t+7+ (BRER- -Hifa w7 M)
JE B H = B =& W T2 I < DR
X 73 x & 0 & w B ta ZO B S
KA [ =T = AT
LI X BES
- BZ2E
- TN T %
w7 = v
B - HEDE
=
Ry asdD
R
- ENEF— L
- Rk
V==V AT — 77—V AT L RTRI - RGN EmKEEFDR 2
INNP @5 ﬁﬁmmﬂi% 2 ME
E% KGR EBIT D < F A4 X (ex.910mm
Bt KHIG)
- BEAFEHT
- B KEEHT
- THA Y ()
KB - RITHR CERERE - LR AR - EYOE R
2 AR DITE
ZL0LER
Thhb,
- BEmE2 5
~28C
ESLEM “Bma Oxbh] 2 ~HITRAT 74—
B HEE B CBRRBEALEVAT A - KEERY AT A
-HWTEEHEI AT A - R, L X
T BRI D8 ) EIAFRFT T TFAZ
) s S A
(V—5—H—,
V=T —FK—FiZ
FIH)

~51~52—



3. 2 3 ETHORFMRUBLEIL T FORE

3. 2. 1 2-—¥-0BRBE E 10757 FRELSDOHH)

(1) 74— POEHWRUEH
FAECBITAKBRFE L AT LORBERERIT. BABE45 054,
V=TIV ATLH 400G (FRSEKR) THHH, INHDL—F—id Kk
BAAYATLAIIBLTEDL ) RERRER RF>TWVEDTHS ) h, B
DRGBBEFHL AT LOFERIT) £ L b2, 5BOBELHE T L0127~
- tFREETo 7,
T —FOEBIZOWTIE, ROBHYTH A,

I777—F®%é%ﬁ 58 7% l

|7y&—%®EM%§ 20 7=
Bl E 35. 3%

(2) Tvi— MERE A
72— MERIOWT, UTFOBEBRI MR- 720 25, SEOFELL:
BEt7— y IioWTIHBE AR 4 ¥ BIR,

ORBBF AL 25 2 OFIHRRIZOVT

KEHEFH AT L0/&EE LTIE, BB, BE. BFE. $#, ERSIE2
bNAED, Tyr—FAEEDI LD 0 %D ADBHEIX [BREDA] LEZ
TEY, BEREAESEND VAT ABIILALEERL TV AREVE V) Z EHRTE
Bo T, BBIFIA LTS A0S THABRA LEHERAOH4I2IZIZE
LCTHo7D, AMIAAT—RHARA TR HBIRFE L LTFHLTWS
ABEED2 0%£VHY, FNOITHIBPICRES LB ECRBESOETE
BHIBICE o7, Thid, BABERR LEHBERNICR—RE—Erd-TEDL
SARVEIITVVEELS . T, AFIIBWVWTRIENE L HRBEBASE VIS
WTit, KT ALV —DATIIAHRSTADKBRIALVF L LTAR+5TH
D, WHFEIPVLETHAIEERLTVWALESR S,



QOKBHFE L A7 2 OF)FHIZDWT
KEHBFIH Y AT LAOFRIZ OV THRERE 2 kD25, 80%LLEDA
B EERF IV L] 2T TEY, BB ATACRHALTIEI =73
FERWZEDFbDDL, 70, KBEBEFIHAI AT 6%2foCn2BHELTIES
0%LLEDADS [REICE V6| LEX, HIKREMEICRLPSHHZ L iR
LTwaE. [HA - KATEEERICEDoRAL I FHLTVwS LW
INL30%BY, FLREFLERBZANFT—ICHTI2EBP T THL LIS
o,

QOKBEAFIAL A7 L OMBEERLRWm R EIZDONT

KEHRFH AT LICHTAMER TR LS -7-0DI3 [FEHICL > THER
ZVWHIEDSH L] (40%) L (A=Y xVaxrdEv] (33%) Tho
oo TRIEZ—F—=DKBIRVF—IIH LT, GHMPTAOREKL LTEMYT
BLTHEHTCELAIANT LAl LEHFELTVALDEEZLRS, £
oo Gy TZaXMIE@EELDDb, A=y VIR MPEW 2O Z M|
PIZEBBEPET LI LIIRMERF>TWAELER %,

T/, ERHAEBERNOEZ L LTid, [HbE&hEoRxE] & [KEL A
VEF—IZBATHPR] 2KDAEENE o7,



3. 2. 2 BLEOLETLDEE

ZERUMERE - K% - #20FBEPSHINKBRFIHI 7 Mizow
TEEATHRYITY. ERMOTREEI BVEBLNLZ I VT 5 EVITHED
VEUDP S SGEMEREEEO T LEV®HLLEbNAa T FELTRD
10BEE*EEL. IV T NOBME, LELHEWN. -V -—FIIo0wTiIRE3
— 2z

z nNo

OERHEOEBRE

@K DKL

OB OEXHEUE TR TOMIR
OUEB OIS

OH v h—r5 v FORKEDERK
©EE OB
DR % Fv 72K O 1L
mE

QO BEVNIRE

O34 A & AT ARE

Qo arE7 M, AEELEN T 2B PHBERSOHAH = — XGRS
oODaArE T I THAEIZD, Oy MIBETAMEREIL. BRENMELB
BLTHEHNEREVIRTLTITONEREZDLDTH 5,

@Q~@na vt T M, EENLEZHROMRBIIEATY LD, ERHLTTIZIZ
EoTwiWVnE ) aryt7rThY), SHREBERZERHL A=Y VIR D
BE T - EREVHF SN LDTH 5,

QORVODa v T M, ThOILELEZFROMEIIZ T BHE*ETLLE
EZzbh, SHRORERVHFETCEIISETH A,



XF3—2 ABFEa>tT+hH

B 2>t LOBE PR LB
EEAOEHR | FERELECREBECE BRERLE. B | ¥ A7 A {LER
[i] W, EBRBREOBICHE (% a8y MEEH
DK OBKAL | BRERKLTEI LI | KROAR R HIE By $E 3T
£ W KOT R HIEA~EK % REALH A
fit4e
DEREOKEL | £RBOBE - A v XFHED S R AL O KL #
T A2 CONNE B OB IR FH o
(DWEHEIZORE |V — T —%RBEBIIBITAR |24 VTEEE EHIZHDFIHTXx %%
B DOHLRE AV YRS B
v P
O v h—7T | KBRRIZLI-TATIZB |[Hvbh—23 EB O MEDRIRE
YFORRED (\WThaon—27)—r % |7, FREEK |
E)37 D £
OEFEMONE | KBBICk > ThAIMR |AEZ R DB AR IR
[ LCTAaEERT S
DA | MBICBIATI Y N | HABEBK BB DGR LR
72k DEAL CEOEEWEOEAL ?\ﬁgwgmﬁmﬁ
T
O Ex KB L > THEHBRE |(BEESH BEMNBOE % KT
EREDERENT Ay, EERIH
SRENESE | RS —UYTIr T vk (R ¥ AT AL
B (S00kwhl R LAMEIRERIZE > | BRREESE (305 Medak |
) TA ¥ 7 T HFRENMROHIE
TREEITO
NATER | IEHEK. £iFHEkE0 (A BHEK INA F ' W EKE
- T AKALEE %1t LD 7= D EFHH




M+ LcF~<E P




4. 3>+ 7 bOFHE

4. 1 FHEBOKE
SEDRBTIIBITAHMEOENIE, A~ —SHRE L o MRET A P95 OFF
T, —BEEEPHERS LV —F —DEL WS ZEEY A 5 Db [E
BRICATS) S &k o T ERL - ERLOTERESEVRERFHI 7 2B+ 5
Zlithb, T SNORBIIBTAENRE LT, REERLLIN TV RVWEBETO
FETH LD, ERPLEENLZLBIIRETH), 30T oA A= % LT
I AEMMLFMEICL S SHEB VI EFEITFO A,

KEBFA L A7 LOFMmIE. SNFTICLBELLRETITPRTETWED, Lok
REHMEO BERROESD S5 ROREICE T 25 ME L L Cidtat, fEt,. gk,
REMOIEEEEEL, (MFX4-1)

Ot

KE#HFA L AT LDOHEMOFME Vo 2BE& I, MEHEHE LTIRZ 22120
WTHA RERDODHELEIHTHLY., SEIFHEOBMICEA, 2—HF—H 1 Fo=—
RXixHr0h VIR, H5VITHRKRENECHERLEEOETO=—Xidd 5
D EV o BAPHEHIEE T 2 72,

FHEICH Tz o Tid. I 2T POFEBINIL—F—IIXFLTT v r— PEERLI,
CO7yAy— M, BEBHLTEIC LT L OHR, A A—VH, BMEOHPR D
YT FOBRICOVTHBE LK, 37 M oERLoTREEICOVWTHE B
DTHb, (BEEE4ZBH])

@& Et

REBIZOVTIE, Tyr— b3 BUTL—F—0FMrEL L EDIT. KBRIIL
F-OBBHLEI LT M BOIANVTF—-OFFHEEERL T, 2—F—-DOFREIZEL
TEELLIANVF-2H/ETE L0 ERNLTFMEIT 72, M OFFHIE. Ek
DALBE LA NF— (A, TRE) O LRBERES 277230 TiE R, < F
T, KBRIAVF—2FHLA-ZEI VL7 F0EAL - ERLLOTERE WIBE»S

MXTHIFFE T 5o

©) =37-1c
BAVETIFOAZIANVIA MRS =2V VIR MIDWT, —EDORIHEEBED D
LICRE ATV, SHERKMAIALF—DI A P ERBRFET LI &1L > TRE
HOFMZ 4T 72,
OB, HBREMEOBECREZE LENOBBO/-00 27 O L 5 IIRER



WCDOWTFHET A2 Z EFRYTIRZVID, HIWVE TR EZEBWMORBTHE/:DT A
FLADIARX NREBARELZ T T MIoWTIE, EBIZFMIIITHT. SBZYLE%
HWEEASTE L LI o BRETITOYIZ L E L,

OmEN

Bl CIRHAKBEMEOTRIMEL S, CO0MHIIKELL 70 —-XT7 vy FERTETY
bo £oT, SEIOATIIBIT LBRERITMIcoVTH, FAHEEOL AT LATHER A A
SErFHLBELHBELTENLZITOEDCO,BERBTHIBT A ENTE AN LV
REHERETAVTEFMmET- 720

KEBFHY AT L0327 M 2ERL - EREL TERRBEL TV D12k, Lk
AHEOMIZ, B - FRELHBELIHEOTRI LT - & L TORMEERPERIZZ—
F—AEHLEBEDT AT 4 —BICOWTAFEMETILESH L, LELEFES S
ooV TIE, VT FOERIATLARER L TERICEEL TAL I EHIVEL
b7, SHEMERELED T LERETOFTMETH % & LTS EIOFME 5 5 L)
B 7o



M4 —1 FRMEhDRST
" SR (Mmish SIS SRM ) Bl BEME
& | OFENE T Al A )
CA—HF D XIENH I-—¥F-nE#HY
- BEZLEEERE L TOMEIZE VD FAETAHZELIZE
Ol # 5= b SFAE T AE
cA—H—TF U h— M XD
ZHEM | OFFEAE S IV IR O
-BETAMDOL AT LA (R, TA%) © TRIANF—4&
IR b HE BDzHDa X b
- BB TR CFERIZBVTAME DM HEIZL YV EER
BEBINH -2 EIZOoOVWTLEE LS SFAih ASH] HE
OFii F & c AZYANVIAMZ DWW T
s AZyxhaRb, FyyyT IAMIAT T2 A b B LB X7 5 —bosF
T —H¥—DEH
»BTEX S
shEME | OFEAE - KBTI ALF— &
F TAVF -SRI F D i, ARAE LI
OFFli 5 HEIELIEL
CIANVF-—DANBEHABEOREL ] Aol N
B
EEM | OFHEAE - NOx P00, Dk
C WEREEICERRE LITTESY DEEHPIBT IS
OFHE 5 ‘ MLRMEYALT
I - NOxRCO, DREEIBEIZ L > THE WhHOREBTEA
L hEHERS
ZEH | OFMENZE C ZANF—BIED
cA—F-—DFEIC L TREL A2 BiEIc X A2Ekn
F—rfftifTXH D sl L
O F7
- RERCEHFORICEI I I NF -
TEIMEIZ L > TEMMICHE
7TA= | OFHMERE - VAT AORER
T4 — VAT AIHMEOR TV RPEHEIESNT
i3 AT RARES D Wi WERETIIEE

O /5 =
C L= =T = M2 K ) EE

il 13 R




4.

2 I3 7 bOFHEEERIE - ERIED-HDEFE

(1) Kar&7 O

BEHEHEB SO EIT) £ &b, A~CO3EBFMEITV. FRbd b—F
LTHREMITFMEL-DOPHEKL -2 RURE4L4 -3 TH5E, A, B, COFLF
NOEHIHEHEIZ DOV TIZRDBEY TH B,

e
AP AT LORBERUATOIA FERATHETS Y, BRLO—SEFHOB

BT dH5b,
B Bt T 5010138 )L A= vy VIR MEBO-ODOEMBARILE,

C: FgEmmibicidizlmvy,

QFEM
A LB A NF—IH L TCO,DEEED DLV,
B i AtAZ AN T — LEEDCOMHELET 5,

C  MALAZANF—IZH L TCO,DFEEEDNE Y,

Oak - TElH
Al a—HF—D=—XFIIHLHERENS,
B:a—¥-—D=—X3/EHENERERDIVEVERIT A2V,
C:a—¥—n=—XF-RHESHNEREIEY,

@# &b

A DO~QDEMIBENTNIAT/IIBTHY, POA%22HULET A,
B . LieLi4t



Mz 4 —2 HBIFHEEE OBRRFH5HF

HHE% BRI HEet - BEWE (Tyr—FEENS)
1= % )Lax b S 7R R CO2 e ——x T

OEEHOERKE Q@ AFLEW.RT20~25FH O ELERBITH A0, BEVAT OEFEHETHRENENAEIIC LA ¢,

(LyXix15~20KFM) L ORFHHENL, BTV, L
@A DAL | N RN E Y S0 S AN 2.6 1 h/E (KT Q@ILABREIIBEDLLIIANF-L LT, R |@LVENLEE. AKBRGTAORED

(Yo xT¥ - AEIEIR) BREDTOHR, BEORBEZAINVT L |B2N 5,

- VATLDME 700~800/AH LTEBELRLDEEZ S, OEOHMENLETH S,

- 1H3 M oG KE 8L
CEROEELAETRTONME (@O FTELTRIBORETREORE (@FERHUEE . 14150 @BHHFR) [7.71 o /F FHHVTR) (@FEMOZINF—BBEEIBRALECTD |(@1= v VIR FOER

230 0/FMA (WMBKEEHE) AEHMER 9.5 48 576, LPLTHCO2%3MBILAneE |@FER*EL TEARFMbILRELAZ A

2 TWV5h, VNE¥—DPRETELIEPVE, (Hhhk
BEALEIIARNE - EREE LD, )

OBREL DI @V~ J— - I04 VHHE O FRE 2 1.9 2 F /4 (IT#) @5 =V /aA MERDIOIILE, |@BALLDL, A=Y VIR MEATE

(o xTH%) - KT : 8.05HH 0.92 F/E EHAR) BEEPSTRETR L vy,

a4 VRESERE1200HH CERHA A D1 55M

-V — T — . 540A8H “LPHARX:26.55H

®7F v FOEXEK OSEGrs vy YEFNMTTS v O FEREHHEH 14.98 /48 QUAYTLTIXEN VAT LRFEAL @M=V Y VI ADRKF,
(Yo *T¥) - BREME A% [ 24051 (#8TH " R) TWALD, Ty ¥——54 v FhiED
-V — T —EfEE e 730051 - ZEHEE 900/ H 5T ERES.
-V — - ILE . 67005 M - BUKEH  :530FH Q@ EKDEEIZT TR, BREEOEHIHE
- SEG#&fLE :22800HH AN =T B 4507 H K, EHOKDEH, HTKROBKE &I
- &t 21205 H S L vy,
®#=5E O NiR @ 5 LKH#EINRY AT 4 (YOFxT¥) @) 7-NIEFEHLLVIGEEOEEER (1.72 2 /E (BH) @MY 7 (KiE27~30E) K1 7~ |@KELLIZAIVF-OfBIHFOLW
- BEEREH . 80A/H 1H980MH DRDLVIZLEBEL DR LV, LB,
< =7-n kv (106) 54 0HAH
DN A F v 72k &b @ FFMIZOWTEHET A ERPEIZ 2 vy, Q@4 THDHANFICIIANE B s (@B BEAEOBREIIIRE & b,
QOEEMEYBRTHLIDDV AT LT
L7:0, {tABRE o Twa b DL g
T A5 EIXERRA
OF

O OAIREMEE E I, 7)) - LT
N F — DIRAIE ST,

QIR TIIRBEHN» S ETHLEATE LW
Qi ERTHOFRIIREONECER L
By, (70u®y— I+ LXK CiEa

figo )

—-61~62 —




MF4—3 KEBEH#FHAIC T FORK

SH

FIEBa X7 ¢

REENE

REH

et - TEk

AR

OEHADOEHRE

@K DHKL

YATALAERT20~25FHEBETH
N, BEMELS 2V, BREEEL
N0t EEZHE, 3V b
BB FLEEBTILEND
5o

DR AT LHPRIFELZWHCO
2OHIRER EDERNLRFMIITE 4
WAS, Ko BT MIEICERENICRE
DHHREELECOFBEANAEBTH S
ORERIIEEELLNS,

Ty — 0o 0B = — XY
TE&hhos2b00, BEELEOEHR
EHIOZEE V) BB BHOBHE» LR
HDTHEEIZFVWEEbLN S,

EERHOFTBRREIIAE AT LD

ELH LAY LT NTHDH LRI,
HAEEEEOEFE L VWIHSEEZEO D
ERGEHERE L TREMICIY X
EThb,

M=V Y VIR ETELLD, B

NR—= 223 FE D 12 vy,

B, wAKILLABELFBALTY 5
BANE L, BAL L HBEE~NOER
TR X,

AR BEERE RIS —ED = — XiF
b5, FIFILOWT b IFRIFTOREL
ZunbEzbh, KEND HBHERS
N5,

LD RN L BIBARSLRL & 5,
L=y aR FOER. BEEZ0O
EEL: & A %&%ﬁ;ﬂ\go

QEBOEXHUETETOIR

A ERE2 30 0 FHE W) Eigidx
—HF =l > TRV T2 WA, B
AT Y= 73 X M EKIGIH]
BTEALAI LD OBREMNLEFEMEITEL
v

FM7.71tEvIKIEE CO2%BIR
TEBLIEDOEOTHRER GV E
FRZY (W

CO2mflEidERDL—F—D=—X
ELTHEL, HaEHEIEnLEbN S
o IMBMECHTALE L HIRE OB
YHUETHERELD S B,

BEMEOBS»SCEHEETH), X,
SDO=—XbE, 1L, BEROHE
BBV ESRME L A,

O AR 128

TR AL TS y=vFaRx b
BERINBED, /=2 VI A D[
Wiz 2 0 EdH 5,

£Tid, 7 AFOLOREOMEAZ KR
HIENTES,

REBENREPRLTY ) VR A=0
20D, WG L DEFLER S DI
BHRETH LA, T2 bEITUZEEA
PhblH—XidE kv,

A= VIR NEERDFTY—F—F&
HWREBOEDAEENFKEV D, TR
FEIICEEBIAS 20 85, ERILD
O A = v Va3 A OBRAAT]
Ko

O vh—7F Y FORKREDER

BEBOHHIEITI TR, ZOEHE,
BOKEH. A—N——F 4 v BAD
HHEnsH, V-5 —BERVILE
B0 2 A FEULATT £ TH A,

BHIABETH LD, FAREAL
T EIcHE L TCO208lEEI R b K
ERVA

W5 v RELLw AR LM
TEHTALDIIEV—F— 2 AF 4L
BYTHH., ¥RIBT s =—XitEn

o

BEEVRL, #HEp=—-XbHEWID
 ERANKBEFAR YA TLE LT
RT=I A NR=RIIENDHDEE L LR
bo

O©EBROIE Y A F A

BREBDY AT LTIE, HAEET LT
ST RDI=F-NIVDRLBEE ) FhiC
PhBAZT Y VIR FOBHENAKEIN
o EHuAHIAMEBDI-ODF MR
753“2‘%"6 i) é o

EM1.72 t DCO2XBIRTE 2720
. BEMICIIERTWS,

EMELED—FEDNDI—HF—-H5D=—
XiIBEVL0O0, HEHEWIBAL, S
Moy 7 MIEE i EL
L,

BEBTIIEBERICZSORELRELT
BY, ERACICRERAIPPLEEZS
n5s,

@71 -3 IRVRS X% 214

i

REFEESEOHE L LR, b—%
NVOBEMITE VY,

HROFEYWEEL T £ AT
BETHVGHL, FEPERIZEIHB S
n, B RAERENELZORIE DD,

BOrEOBFRGTOBRERZITIL
BHH BH, FIHOIRIRIE,

A=Y VIAA LI NTELLOD
I vZ v aA MIMEEBRE L B L
TH R TED,

I/E‘TZE\ ﬁ%"@/\n—;\'— Vs ) 7®Eﬂé§L:
FRBOEMEE-TH . CO20H
BB,

-k EMNH L OO0, REWHTE
VW, EHERIIBELETH LA, EHITRED
P“E]%E& tqﬁs‘}) 6 )

FRFEERE (VA = - X/ K
EnrEZLNA,

OB NIRE (500 k wlhTF)

@A R MR FARE

M, 6 /kWh~11HkWh#BE
Tto. REE LT,

O LHA EHBECICEZ 54 E K
FBoATFLIEFOARANT v T TESE
HeTHh b,

RERBIZESGS7:5DCO 2HWIKT &
NEEER 6 FHIEIISTI g/k
BEMHIEVWLOLEZSNS

ARBOILGREORMHEBIETE 572
OIREMEEE L, £, HIETRAOH
FRAHLRBEMEZEZD B

SRSBAEREROFEMEATIFE BV
TLHWL SMHREOEEIILLE Y, £
WL BREHtR O R BT, NOx BRI O
kLW ZAFETOER, $/.. EEM
EDHAEETRER AT LELTLH
HTHhb,

CTRRAELE, B COREGRTITDR, =
T Ab A,

BRIV DERARRETH S,
HAEIIB W TEEROBEN S VWEE
A HND, FFISKEML L ToREML
FENDOBRBELERT D LRV,

KBS £ B ROMR, RIEEENE
AR EDEIRE T LS B, =
(IXARNDEDSHETH S,

~63 ~64




(2) EHbD - ODERE
WEFME AL Loy Mi, BB TREE EHEN= — XD o HVIFRIC
ERVEHFEINLLDIEIDN THEH, FhFhoa 7 MIERLE TIZWL
OPDBEEFAL TS, SHROBHICOVTEIV LT MBI EDDLLERDOBEY
Thhb,

OEHFH OB BT

FHill, TRAZEVAZANVF~DZLVE, 5V IIER MR T 004 7
FSHEBEINTVLEVEEIBWIEERIERT52 27 Tho00, Z0
AT L3y P TEWEEICER, PORMTHLI LPERINS, HRRLILS
WTh, ERL VXL ZFOMOBEERTrF—F NV 20~25 FABRTHERTE S L RE
LNED, BB A NVIRAMDEEBE AT LAEERD T I MLDOT-DHDF,
WREPLETH S,

Q&EDFKELE THE TOME

EXROa 27 ThHa0, VATLOBRBEEPRYKERZIDERY, T~
ZVTaAXMDETEDLR ) DCOBIBEIRFMFETE S, LELLHL, KEER
VATFATHAIDVICAZ Y VIAPDBKELRDDEL>TBY, $HBERMELT
WD AZ VY VA MDOEBETEIANTF—HEDOEERPVLETH D, fF
2. EBRTEOTHIZ 2 4 BRI ESCHEH L T2 DF LV OFHRREOE
1tdHBHVITER - BEIC»PDLOT, EELAZAVTF -2 TELILPBDT
BELL L,

@Y vh—r7y FORRKREDERK
WHROIELINF—2FALVATALLET AL, BEBOEHHIITTRL
TOERE, BOKER., AN —F1 y VBERSIHHEINDL I EN SR M
WA TETHEREVIRETHY ., RIBHLIGEVI 2T+ THDL, L2LL
Do, A=Y NVAA MY TIEEZEDOLLE1E600 0 FAEBLIRRAELR T A
FLTHLID, SBROBRARIILIAELLIA N Y UHETNLEIHLTH
5o



OFmhE % B\ 7oKkO AL
BEMEOTRIIETARBIANVF—ORBICEALTIE, . B{bkF o v D%
i A BV ERPBRICEE TCTERINTVWLELEIATHL, KL iL¥—2FH
L7ckDEbId, KOBOBRLE 7O AL >THEWE L IV TEELZYE
WEZTLE), CORETOLAIHFELOMBL V) TutZPEL, &L A5FHER
EMDILFBEE LB AT DD LDTHD, {t->T, O TO LR IZHLTE
DHEBEZEBTEL L EDIUHRD L ) ITHEEMETAPSBEL, BELLFEY
BrMWoOMNBE~BEHL TRETLZLENVI) 20DAF v TR LILENEL, 1 A7
TTUBTELLDIIBOTHROTH S, LPLEPSIDarET MIDOWVT
2, KETLREEREE TH L7720, bHFELHFLRYE LSBT 520 O H
KOKBEEEGIC (BE. DREBEE) B LB A7 0L TABIERE
EDTVWL ZEPPUETH D,

O BE/NRIFEE

KEBREEIZ, EREFRNICI > THHBIL s 7R3 b, BHFEIIBWT
bBFICHMFDOHROBREE D AT LADFHRE SN 2 FEROBEAERIIT N5,
BHYEDOBBEESHFE LR, EREBLTRETE Lh o0, EHIF
FHENRLETIZRES Ld o7 BRRIZBWTIR, KEDENNBERARL DT
WA THIIBOWTKBELZREE Y AT AVERSIEES#EREINTWE, LaL
Lh6, F-—EUREBTAVTERERBETAHAICIE. BREHRENSAKEZWVIEIEY
EHRRBVAD, FLALEDY AT AN IMWRULEOABELZ DD >TVE, 4
#id. VAT LDNRULDTZODERRAREDVRBEL 2o T AbDEEDLNS,

OLT R VAR %
REMBBIOIOIINAAT 7 /70l —%FHET5-00M%E:, E9HFIZBV
THBIFTHONATVE LI ATHL, RETIE., HBFEIIBTHHTHEROLEIZ D
NAFVAFA I -2 ar3EATAIEFEZON, HMEFLETL-00ORBE %
REFMOREICHETAIMESTOATVE, oT,. XM AIKBIAVF—%5
ZATFARREEFT) 220121F, N FE2HCETARABO O DERFMOMFEHFE
POWDEIENLETHA,



5. XN&EF|

IR DEFE T 0T 5 LD3




5. XERIARRORBRERIOTSLORE

5. 1 bHFrEICE T KEEABORE

LAEIIBIT A RGHRI AN F—OFIREMICET 5MAEREIZ. 197 44FE0H
x4 VEHEORIELRSBICES I T, K. BE. 5F. 68, ZREFEORLV5F
WHE->TITLRTETBY, TS DOHMREERBIIEREMOLNLVDEDHIL L AT L%
KVELTEEERZPEBLLZIDEITHATH S, L2 LA S, RERORKASE V—
S—VATFARBRTE., ERLINTVALDIITEA LR, POTEEERYIT- 72
JAFLLBAETIRIILEALEBH LTV ARVOYPERETH L, o THEREHRFIBT 2
T ADMEARICH /2o TIIERLD OO FERBICES BV THEL TW I L8
VETHI), SHRODFBEIIODVTOREGRFHO O DEMER. QKEHFHD 20
DyIalb—=varv7t, QKBEFHADOER7 1 -V FDO35DRGTELDH L,

OKEEBFIH D720 DHAMERE

EHMEBFICY > T, /=Y VaX KRBT ABMBARLHEET LI LPLETDH
Bo KEBFIAIATLRERTALIIBVWTROAELZBEEL ZoTWVALELDH M =
PXNVIARIDEBENWSETHAE, —H—Tr—bOFTH, KEHRFIHI AT 41341
BREICBLS V=V aRXAMBEMBTHEY, A= ¥ VX MDHTEL/2DICHRA
TERVEVIBRP S P o/, TIAMIESDNDE I E L REROBEMBAREEITH
ELVETHLH. ThPLKBRFIAI AT L2#ERIETW /0T, EKIX T
ERHWLHERRBET I LB INVEETH S,

FobHETIE, KBEZANF-EHBEEOLVHRIAVF - LALNFLTHS

CHIBIZL o TKBIANVF-—DEREL L, FAUVREETEIKBLALF—IIBK
P52 0N RET, ANBMICHIHTALZWRBN 2 AV -KETHY, - T,
EELEMTEALTCEEBY (77747) CHHTEZREREDREVIANVF—FIR
TlrWwEBEbhTWE, 2070, Ny v TV—5—-B77574 7V —-5—X D LFEH
EASENER LI T D, bHPETIE., KBAEREOEA - LR EHEEBWIZED T
WBH, FAVREETIIKRBEBOEREOFMIZT 7 7 1 7V — 5 — L FEREDFM
TH5b,

L bLIPETRKEIAVE—DBRRTEDLEE, KBEI ALV -2y TRV
%lw&w,mﬁ,®%HS§£$#W%%A#W%&%PA 4 TICHE S hic 8l
HHOREL L HEMOEAII DV TOFEDOKREGSEA E L /M E ORESTEOHEED
BELELIL, B, DPETERIHET 2 KEREASIZAEZ L ODRWVWTHE
SNTVREPLHE—FTERLTELIHHNZ2EE - i L THEZED LY F v —
Tulr 7 h2EDLIEILLoTHLVEERREXBAZIENTEEDb LV,



QABBFHL AF LD Ial—aryI 7k

BEREWOMFERAE IV RAERE IS 25 FIcBV Tk, 208z EHL - BRikT 5
O aRX ORI EITILEND A, F/, AV Ea—9 —BHERHOREICLY, K
BRRFIH L AT LOMBEDER, VAT LLERYO<yF LT, $-EHRBRSE Yo
Ea—4%—LToIab—F3AIENMEELY, REIAIRPRBIR 2RSS
B, BRREIIDEDBALIENFEZONS, KEIZBWTIE, O—L Y AN—2 L —Ff5E
e 7u) FREEL ANV —HERETCINS O EF 2SR TEY, BEBELTHBA
THREL Y IaL—FTAHT7UT T AWINDOWAR ENV DT RV F—3hF L FiEN * &%
FHIRB 3 Y 570D 32— 37075 APower DOEEVRRE I NTWE, F7-
B cliz, EEO=2— %Y VEAEREZEBLATE I ILVLF - HA2FMT 2750V 7 L L
“TUNational Home Energy Rating% Bi% Ll 217> THEH 1 VDT 5 vk — 7 7 —HF5E
TOHOEIAINF-—URTRER*EHE LA I 2b—-2ary V7 boRERToTw
5o

L2LAEASL, BRIIBWTEKGERHE Y AT ACETAI0L )RV Iab—Ta
U7 VOMEREIIHF VR ONL W, FOHEML LT, TNFTOMEREIEE
BRICEAPEINT VA2 &R, L 7AWV FT A MPEBIN TR WADIC
HBNLTF— PR LTVA I ELREFRITONRSL, 4%, HICHYHELREZES
BThhb,

QORBHEFIHOER 7 1 —V F

DYPEENIBVTIZI I TL4FEIZRY— LAY v VEIEOZ 7OV 22 bR T
BT A -V FTAMFITONTEL, FCE2RF ANV ay 50198 0ELRE
FRBRFHA AT oAV -RERREEE., AMEZBREE., REYWHBAGHEE. K
ENMTLHAKREEESEOERBERVILEEIPOAMNIIEL I TOZHMIIBWTEREINTE
BEABRPEBIN TS, LE2LEYL, TRODT 4=V FFRAMIIFIEALDDLDH
1~2%, ROLOTOHFETERIET L, TRUBRZERLALEBLTES Y. Mgk
PHYBEINTLEoTWEHDH%\W,
CHIHRTEHKIZB TR, KBEE;OHBH L 7 1 —V F7 A P REICE> THE
MENTWDE, BEDIN P F—VXBVTiZ196 TEUR, —2—F2 /FHEOS
V=T =V AT LARKBME B LB A LRI A TDV—F— NI ADEEZE0H
IAINF—TOT 27 bPEBINTBY, ERSINTLERT - LK1 -F-DER
PROMERBIZEDP SN TS, T2 KEAY 7+ V= TMIZHHENRBETIT,
19 8 0RWEISKBARE SOV 22 MY TbhTwh, ¥9 [V—5—1] &L T
A —FLIZDIT—EXRETO s M, —ERIEKELZb OD]1 99 0EMIC
A>T [v=5—2] ELT#mRaN, 2Kt (k] 206 [BRE] x5 812
FoT, BEEZTTLZ2(EROHRLARRIIDNFENICENE2BLIOLETALDOTH



B Zn7aT s M, KEEFZANVF—ZEFF A T VTV HZFD
o1 0 OEMEBESERITIA M2EBEL, $HFH) T3 V2T ITY Y HINEE %
To>T\wW5b,

DHYBED . HROKRBESRMISE L2 KEHFHE Y X7 L1128 L TRBRED DR 72
T 4=V FTA ML TITV. AT LDOERL - BfbiZE A EAFEET
5,



5. 2 I 7 hEERETH-DOBETOTI A
5. 2. 1 HWNRAEIOIVSL

EABTRAFMzAL L6207+ (EHRHAOERKRE. SEOETUEL
BCTOMER. v 7 —25 >0 FOZER., KL Hkogb, S8ENRIRE, N
132V TARLE) &, WThBRHOERLO -0 DEHBEILELDDTH
o LBLENL, ¥y I—FF UV FOZERIIOVWTIE, ERILD/-DDOREIIA =
xRN DEBDIRTEDOMIZONTIISFICHIELS 2 VRIS E THREIEA TS
D, BRI —EOEXIIBVTREMEERET L TV23 027 M THE-O, SHIIEHE
BDIA MEROBE NI L o TERMESHFEINRELAANIZH L EE 2 B, fE> TARHEIZ
BWTik, #hlitD 500 OERLEBIE L ZHRHERED 0070 75 4
RRET Do

FEETITHRREMEIS RN LB T/ O-XT7 v TENTETWLEIATHD
A, BREPIIBW T OB OHEBIZELNLHBE 2 >TETwE, T, [H
il % Ao kOE L] 2 (N A EFRCATARE] OXHCr7Y— KBTI AL
F—lllo THEKRLEAT LI LT ME, ERHHTHEBERSEOBRL L TRBOTEE
LZEEEFOLOTH ), BRARBITAI A VF—MEMLLE VI BELOREX L TH
NHLREIDOTHHLEZOND, [DHE/NEIRE] 3. BRHULHEICBITILIEED
DI ERA T N THDH, BREFEIZE, Ay =) V71 I Ik s RELRE
EFTFRBO22OWHN, WTFNIBIIHEIEDONR TR EZATH LA, ZhbH z/h
BULLTERILT 272003 LEC K EZBMOBERICHR*ET 200 L BEbh b,
/. [EROREUARTRICBITAME) 2FERLT 5401013, ED/ =T vl
A MEBENDERT L EDIC, BNIRMEREMERABET LI LPVLERTRTH S,
BFEOKBLANT—2LFIFERALICY., H2VIIEREBEOKRE TRV F— 2 HXREFIC
FRTES L) LERERPRABEIANT, KBRIANVF -1 -T2 4BEXELL
IRANF—2HET LI EDTREL 2%, BROZ XNV F—ERHICFS TH7201
2. Bh-EREWMORBEIGLEINL LA TH D,

UEDZ EDPL, KEERIANVKF—ZERLTH720ITE. [EMEZHVI KOG
ft] R INA T2 HCETFTARE]| O-00HMERERELL. kT [58HEE
Z&E] RV [EBOXMUETRETONMR] O-D0RRERTIZEFEETHLHLER
o BEIZ, R - NMFFEDOV—-5—F I M) —REWFENLRER OF) FIHIZ, &
PEDEWEMAITHRZ) —FLTWGHFTHLLEXON, 5% L) —RBOWER
RVLETH S, FHICHREHOREZEZITV., ERMANIIT-HY HANOZENLE
nt, BEEIZLNTWAEY—F—4 I M) —REWENEKEEHR ) FIHOER
B7r—~D—flxRES — 1 1THBT 2, )

BIZRAETIE. PKOXCEEBRREEMROERIIVREONS X HI2, BEMEBHZBL
TEERPHEFRHLITIBMIHITETEY, SBLIIDIILEEIRL4EL LD



bDLFHEEINL, €0 T,

[EFEEAOHRZRE| Oa 2T MI, 41V T7I9BERIN

TORVEIRE BRI BV THIRER 17 20 LLEL b OTH Y, BENL
Rl - FRNC b S TRE L TRRME LT, RICERLT 52 LALETHS,
L5003 v T P OBEHRO OO T OS5 AO—RERES — 2 1R B,

Hz=5—1

AT %% — DI (-5-53A0-) BUENZHHEO T —< D—B

[

—

T

g =

HEEZE =

BRI ANF—~DOLH
OkBraVvF—LHL Sefps
Btk

ORYTEFL ¥ EfE-7-KE
REEZETFLEER

-EHEEEL EROEED] 3, BERZEFIch
THRVEML-OICRROBELHAFINTS
N, BRIANKTF—Z[{EDATEL, KEK
F  BERIISBRT AL EDOILFRHEBR O D
HY), FBELEBAIAINF—~OERFEL L TK
WIZHAFL - Tw b,

- KEXREZRTFOMBRELT, YYargEon
ERPERIEDP ) TR, YT vBaELEDI
BREBLEWII OV TLERLEFEIHRIT O N
TWABY, BERYTEFLIOBFOEME LT
FER2ED TS,

@ L bF It & = AN ¥ —&HE
O;@%l$»¥—®ﬂ%%¥
H

Oﬁﬂ?&@ﬁtbfwﬁﬁﬁ

- KBEREDERIZE Y, B AL F—DEH»
LEBEWVIANVF—-DOYWELER L. Zhxmsh
DHETHEIRL, TOBERB st A
Fe BT AN - LVIIERIANVF—DF
THHET AP TENEZOEZRIBOTE
Va,

RO D L RSB BILFERICEIZIZ
RELRZPPDLYECEHY), KB ANV

F—2HWL I LIEHLFIBFRO—DOTH

Ao

lEéS%@W

O KB ANT—IZ X ABE A BE

RN R (K, Y8R E) REENA
T RX (FAEY. KEMY2E) »HEBREL

T, EYERCRE - ARFEFOTBEMIZL 5T
ERIN-BEISHITITEEICL->TL S
EEZOHND,




HH

KEOWHNA 4> 4T :
C wpuy WHE B EAT0 gy | AvES
” Al ) | wsomms | J¥OWE
(HHMoWE) 7 LY 4 E T 230
)
m.w%@ =4
HHOWIPERHT - WY BE o2 T T
WHEOHE
w\e(  sHoWHRIMIEBW
WRUE WX E420) )
h ¥Woic it i—46Y 4% 2548 L TNV CNE
HE M xE
WCRALG
EA0e:
3 OWH T £ ¥ 4 et
‘ L |4 = > HQEH
m HRMH AVHE WEWE R OWIPEEQ BN AL Y
LUV R K by N EE Ve
&aAAwﬁe%ms<$x»
m‘ iR WBE Humx € EHOWHEE O UL oN®
WL T T SR B 2 HH
P8I H LTH 91 H SIH v1H €1H ZIH ITH 0TH 6L lLarn

E-QOT7£40LO0@UOHKBNTE ¢ — G 2R




5. 2. 2 JIal—ia ERIOISL
YIalb—YasryIYT7MEARBIEOVWTE, LTFTDOLI %Ry — N, AT LPBITSLNS
BRFAZITHIZEIEINLG, T/, BHINCBIIAKRBIANVEF - AT LOEEOMERE
FIRHRLERE S — 3 1275R T,

Oy TV —=F =Ny XDV —

BEVAN BV F-4 (BAFT-%, HRF—¥, 2oflo 3o ¥—
g 7—%) \ LEVDNIIZAMERIEI NG, (BY= ALY -5 70 s
LAHEYIalb—Yary, HBEAKBHEI I2L—2ay34E) $/2, IEAD
Y27 18bZDHERDOFIZEEN AT LLLEICBLTOYIaL—2a VHART
Hb,

@T 7T AT I=—F—TVATFTLDNAM Iy 7 ABIZEY -V

KEHEFIHS AT LER,T—, a¥zxb—Yary, SBEEAEE (WIS HE
B, F—FmEEL L) | FREEZOKSFIRRETY — V.

BAEHRVPEICBVTL, KBEZAVF—2FHLZWIOTIE, ALV 7 MR
TLAND D,

(V=7 —RUHDOZ AN F—EHB B EREET Y 7 b EVE. EFH.

FHAH. g AV F—EERISEOAER Y 7 N LE)
@ AT & DFFHMSHT

KEHEFBAI AT LEATRETALODI AT LT, BEHEL PO, BLiL
F -3, RIWEFMATTRE L VAT L, FRICEEMIZ, BRA AT LT X MREEKT
372 <. BXREL. EEBERELFORBMHEL T LI LINE,

Tz, BHEHOMIC, ERIAVF—FIHE, 7 VXM A7 4, RENST
iz 27 4 (COHIE. FETNOHIR) . KBV AT LAOFMEDHEEELR
BEEZTHD,

OKBHFNA L AT LEETFFA VIV ATLARETFFL v Ial— ¥ —

KEBFIHS A7 LOBRETFTWA V2T ODIRAT AT, TIVTATIATLD
BEONE., BBROMFERBLLEICOVWTOFE, T/, Ny vV TY AT LDBERE
BB L D—FID. FERO=_—XIIEz2 I NER 5T CAD, CAME*FIH
L7z = WHPE, THIZDOWTIE, N THVLOPRRBHAEAONS,

FEEITNE, VRERZFIALAZE 27V —=VICX ), SMERHEL X ) Iy
ZRETESER b o TRAZENTE, EREEXRLENTELY VL TEL,

DrokkZ, 5HEBEOIATOV T MEEZONLH, Ty 7 FORRIZOWT
3. RPEORIELEAR, V7 MIETHEEE GREFE. KBBEFE@EX - — B
KHE) L LELRV T MIOWTOERE - HRBERIEM. BRFEROFZELR ERESHEOH
Hibd L URERE. B EDHBNIOTMERL L2 ELLELND L, By TRV 7 b



A~ 485 - (B R LRGBS HE) 1 — G
AU —LAEA Al
—ATTA - — (BT PEREBOTLYL AL~ (LA HELALN E¥
— L. UM T L4 NLAEA—ATEA HMELA LS AL—T oy
A—LAER HpoRE BETLLA
—-AT A BIEONAEA—AT S AQUYAAALA LN | —L—(LALY e SV
7 RO 7 £
LY 2B | SYBO—L)ERYYLELYYOHBYEE | /A BNEETY
A—LAEA (Hask®! AL
—ATrA- | BM) AL AEA—-ATTA—K—TAALL Y A o = L2 LEK
A—L A EA AU—LAEA
—AT YA A—-CWEERE | —17T 2 2[BKRE
= A — L Ko —£L 2 A — 4
EXEEE - COMYURNPBE LSE I ARERTOE INETUWHE
¥Wo
£ —~LEBEZHTYOHUYRHLMELLY 0T LCEY
£—AL | HOYTEHORYLODHENRY — £ - A NWIERE | FMYLHENYY L&)
A=A EA
—AT T A4
A — L
2X0%E - KN - QB - 42 (LT HFLL ALy Ly
Al
A — e sk BYr | — QBB TY
A=A E A XHORYLEE—4 BElovv £
—-1T A —TAACQT LY A8HB (LU iH YAHAB—C— 1 Y 4LL
HEIRHETEOH
N—LAEA | EZNHEEETOREHBOE/UIE °% SINIISVd
—1TI4 | MORLEGEHORMEBETR —c — L2 &y {4Tsnc
‘YUERBLLO LKL
O C[MEEE J Yo A — L EREE
A — £ £ p(wasAg udiseQq ZANIFNOD
SXIET - Suipping patesSon]) v Ly 42RO Y {4Trians
O£ 7 B{FE 2 E
A—L | QAU — 28 N oEBRYS OB hHZY {4
SHERE - | HERLACVIRLOIDOWREFOEE | T4A0LT7000SVd | Yy co—E
A W
Z Y £ M oL - Zau— /g
UYkH¢ "XEOBBOTLYL AN LA QLB T LY ZHI¥—F1r L TYY ¢£-G2H

U ZFIORCERNEY G I TCHIT — 4 —T AL D Z¥ED

AHEZ & — LB W) 2 UGB EEUY S A CAAMIVEAY DA EA—-AT T A
COUGIEBOHEE M FUILERIORTNL U LK OI U — 47 b e LBEFS



5. 2. 3 KXBREFBRMERT « -V FORE

ARETIE. KE#FAAOERLZRE S L L RKGRFBEMOER 7 1 — NV FOLER %
*ﬁg@‘ L\ ’{ ){ _?‘/“ %/—j‘:\“ﬂ_o

(1) KA VF—-FFOEXE
BxTid, ECEBATOREME (GFICHIKERLME) ot EBoEtrMEIcE
TEELTEY. (LARKIED L ORI ~OF#HIHE(, BEIILS LVWABZ AV
F—FIANOBBH LI AL SN TV,
iz LT, EAPETIZCOF0DHIE L B & L7ALEREMKTFEOKR, 7
THEOIANF—FIHABKIZL D LANF -EREEDOBBIENDERE o 228
PORKBIANT—FIHLED T LERFTBLEEZIOND,

(2) KIGBFAIBBWMERT 41—V FOLEY
CDE) T, BRI (FFICEE) T, BFO=a2— Y VETEOHRICZ AL F—
W= ZWY ANTHEIANLVF—D T4 —IVFFAMETIRE, EARBICEENIC
WhHATHE (BEEH2EHR) .

LA L., BPETIE., KERFIABEOEREMOMEIIL  2shTE b
D, EHBEBTOMRIZIZEAELIN TV L2VONHEIRTH S, 5%, AESNLE
FR2EAN L RGHFAE L AT LAOERLICE T DT 57:01213, Th T TORFEK
REEDPLT, BRALGBREEESEERHRREITHIER7 1 -V FEER L. #i
B72ER, 75 DER. BROWHAER, 1—F—=—XDIE (V7 FETO
) BfToTW ZEPREILRBEEZLNL, /2. FOERBR (VATL) R
EBRTFT— 2L —RIIARATHI LTI, KBEREFHT A7 2 33ERICEIZHAE:
boLah, EEHVMLETAELDIC. KOERBEOFFEREOFAMLHS 22T 5
ZELUERICR B,

ZIZTIR, KBBFBEEMER7 1 — L FOA A —VREZREISTRT,



KERDEER, LERLEE ) AN E2ETH A
COBRBETIIHELDEDORESIT S,

KEEL w1 A — IR J

WHIH O ik% RS %o

I

G - LFRR - IR

HYEILBVTIIERTHDOR TV ARG Y A7 A DS -
R EXRXBRRUERLRRZ EOESH - BEHZERT 5,
T, MABOREBSEICBWTIIBEEXHZERL., L —#
WRRT 5,

CO2 -30%

BRE - B AEER-EF

RIZEAER

e L. BamOREEHRS,

M- HRABRED/N Yy Y T BT %

Kba# - %L BV - LS ESOHL.
BRI ALF—~OBHAL L, &kﬁ«fﬁ

RO ZERINE - HHERL

B o O ERBEEL b L1,
OB TIHFIC, FLOKFHRY AT LOFHI LT b
PREL (BlEV—Y) . FRICET ML RES L

F7. BROHEEIGTIo-BaTHhoYy 7 (T,
%) CREBROICHKEBE L. ERLOWEEESES,

EMEIMEZIT o

wEE - e - kT
POy TRERELEERED KGR Y X T A (B *BHFICREBL,

ﬁﬁ&&x%A%ﬁ&¢5

Flo, ENCHERI LT v r— VAR ITVY, 2= —H A F

PoALBELLZEEHL T 5,

BBEXIILYD, AT VL KBER AT LYHAVA
2. BREITLILEFORENML, KIEELXEAT A,

—77~78—




Z B H



ZEEH

BB T B RWEREORKR

B %

E O #BH R U4 EH R

7 - BROKR

ERLoRR

[EEIET

—————————|

F—A+7UT

ZL

- BAOFREIE, ZOEIG BN LARERED

HHEVHTET, B TOMEFHEFIEIKL W

CEHICESHL VAT EL KBRS EESE 2t
- PVELEEE 2t
 FRET300.000E D KBERAR YV AT ANZRE STV A

B, FRELANF—MEENENT EI2E o TRETTH
PEBEZII TS

F—-AMIT

CE V=T =Y AT ALIIXNTAEEEE
B - SAAZANVF-RUFR = PRI TIRTF LN
20%#EBh

CKIKT = MV RURELSHNBAAOEEN THERORVE

ISELEF BEEE L ERS

- REERCEEEICSICE ORI - — R

¥F-EH (ERR RUHE (e—FRC7) FIAEM
B AT L

- RERBHARUKIKT— VEHOIMAROHERUREEL
RKEBER V-5V AT LAOHR
BV OMBREYF o - HRBERLETHERT AKBGRE

VAT A

V=TV RTL, =RV TRURKBERES AT

AP AR SRR

- HE, REINTCERBZOLEEZ., £725000m°T

HoT, EOPABIIKIKT—VH. S1%ITIRAKET
H5,

S V=7 - ERIC L 2 ERMAR NI, BREST, kS

2w 5 T240GWhT., I i, Bil1964,000t DEIH
E—ETAh

- KEBEREVATLOWHELIL, FLROMERICHS

< 19924E1213140.000m*. P160% 3. ARiEKEF. 40% i

Kk 7 —IVH

- BR1E & BB D50% iddo-it-yourself 7 I — T2 &

5HD

- 19924 12350kwpD P VY A 7T ANZREBEINRT VA

NV F—

L

Sy YTV =T —BEIIOVWTRENE. BREREn

HRAFfTOR TN D

Ry YT =T -0, AR EETO Y 27 FTIEL

BRHESLTHS

CEEMN T IT 4TV -5 0¥l 3
-HEFEORBRSOL IO T4 v PRI TV S

ATy

- RASHEZHEEATHLLERVE 4 OB TR II

L. 5% O&BEEZIToTn5

- HLEEDY -7 — T FNF—EERRIINT 5 BMED

e

CTIF4T)—=F TS ADESLILZ, BEYERUE

# (<60° C) MBkizHEHIR TS, BERIZOEEA
BB (KRERAMBFORENKR L X ME
) . QEE/ TEMAOBRRETME (FLvy—-F—
EBRORRE M) . RUERAEAONRE k->T
w5

MRy YTV =5 —=7aT T AL, BHERORREE

. £EHFHZEORE&D., BEXHBERUKRG AL F—HL
BErBELTAL-ODT AT LAKEICEASBINT
Y

s ZANF—EBENEVD, ELDOEEH TP VIS T

BV, TALY-HEEIEREEDI4E 25K
WEFNLEETO TS LTONRY ¥ TEMOMERELH
BFEhTwns

- TEER e -
CFEAABEKRIT A S —20005 EHICL - TE
CHNEHOBLIB/LL LoTETND

- 20004E £ THHE, 10.000%

B ERAKBERR (V-F— v+ —)) PR TE

¥ 34

Tw5b

< BEP VAEES00kwp
CRUMONBEMIL. 1993 FEICRENBEB I

CEC

CRERVZOMOKEREIIG LT BRI R MEY”

EAXNTEY, 7Oy o7 FOEDM LI A ML
TCECH S &M@kt ans

eIy L, BRlE LT50500BASEREE

WKEITWTERENTV S

ARTANF-Y - T —REOEHFNTENLEFE AR

L L, B2 oRB SR TV 2 3HIH LV akEHE
BEHK (V-7 -—RFETOsT4)

- HhESEENC BV TRy VTREEAER LB E0om

BAi Cho0iEHest R USRSy — L oRRE (
PASCOOL7T ¥z 7 +)

CBABHREOSL - U IHRORST. EENRUE

U LFMFELART A O0BRBREM L LTATF
TEeL 7L — T v SR O

AT T PREIERETE Y AT LADORE
CEIN Yy s YA TUY VERMEAOEER, Bt

Ll s btuzuy I uEHE FUSI37490%
FREIILDNv TR a7 OV s}
(EHHrL - 7))

—79-80—~



Fuw—y

-PHEEEICE D A F AR MD25%FBY
CIAAF-HICLBKRE, FRAN. T¥EIHT L0005
BER4

“IEASHC# A2 1370 s MIMEL, ¥o~v—2T
2ROV -7 -FEOXRFAVERIN T S, &Sl
B, TITFATRENY TV —F—, LRELF—FHE
OBRWERBRUERSELCICEHKESR - DHAEGDE
N, BFELNAVEELTHLDIERER TS, Th
Hid, KEOEENEZMEEREECL > TREHIC
A Z eI Lo TV B,
- Egebjergll BT L1000 DEER - VT2V F -
ATLTIE, HFDI—-V 232 L =33 VRUNNMAE
EOKREEBER L2 EAEbELIEIZLY,
F=—F VAN F-DHBEER-oTVE, 2HOTOVx
7 RTE 17 3= F b2 emD— KRB GERIEGD
BREHS LRI EDbN TV A,
- NordicDE LR NV F—FE£7a 7 T, UTD 7
DOEMEMY AT VD, DHEENBOE- e BER
ZHRITON T v FRBBEQRAMEHT 7 7 1
7V — 7 —@FR&BND* RAMHR
TR DELOEWIE, BBV — FORE
ThHY), HFRFIPARELBHEEL 2> TwEY, ZhiC
LT, V=F—BEIZLBL b O7 4y MIEoTHT
ANF-LBEYOMRRTEEERFEALI LR
Bo L2L, BEFTHOLEZIAIZRAMIEW,

- BLEXEEICL B, FHS00ED Y — T —BEORTE

ENHIL, L 25%ERTE, FROTEOHRT
&5

IEER R KEIMREEEE 8t
- BXBOIRE LA ; 1982884 100-200/4E
CERIE P VA E800kwp, 199020003

l\

T4Y7 K

=GR EUH LVWIAAF-VRAFAIILT, £
ERD40% OB (BAZBHETET, &HOAIC
FR%E)

- V=I5 —ERARIHTT 2 BSEBEIZ. BFESER.
BOTEELTEY., BB ISEH SN TS
(1992-19934E E X ETERE T3 #120075FIM )

-SHOELRY—-I—-FEE, RYPZAMERTKEGER
BTN TH B,

-V — 7 - BRECHERAETRNER S L DIXOMR
BEZIR) AN V-F5—BEVATLADFTESA b

L= a vQOBFOEY KRB KBERE I A 7204
IALVFE-Q%NE-TFNE-HERYOFTEL A D
L—23rThd,

T TATV-T—fFE, BREHEEH. KESL-T

TZER., RWERER. RUEENEHPV

CBIERICBTOPVIATFANERBEIRTWAS
SRy TS —ERSEEREICL RS,

Tav V¥ U rRUL IV IS arvkry—IlKRBS
V=T v AR—APHREBEENTVES

- KERABFIZOVTOFEEIIIILAERL
Ny VTR IR RERY, MAMARERUERALE

Lo THHINTWE

WAL - KBIBABREP VIS LIZ—15% B
T VAEROLHABFRE AN S - AFEFH TR
HEBEROTFTETSO T T 4

ST IF AT =T —ORFFICBWTIE. £HROKERF
RAEMPREIRBR L EIELTwD, RADER
WREMABRSFIILUTOEY Th s, QERIROBIR W
BOEMRATEENERBORR BN EABOZER
BE@Y-7-BEIAFLOBEML Oy Ea—
y—HEFFEORELT= YY) 7Y~ VOANLHIREE
Y@V -7 -GEER

CHZEX /Yy sV Tasr v 2R L ERE
DEFF - B
CBOPOMERCBVWTHER VIV, TELTTA
YAy RUEBESEEMEIIOVWTORNTE S T A
MHirbhTna,

CTITATI)—F—FFICBWT, LTFXERLERT

Wb, OBNKKT— VOV —F—BROFREEDE
KREEOEMZE U TOEEXIEY (R, &7V,
R&%) EASN L KERKEE S AT 007257 1
TV—5—BE

-8t
- 19924E 1213 13.000m Bt X v, Kk 7= VBRI N—%

CIEEM R KRBEEE L. 308 (1980 1O6RE
C L DEFE310.000n

Fp

199 EDT 754 77— 5 — B FEL1.0006F DM
CNINEDHOFECA ML —YarToysagEt
2.500F DM

"I000M— 7 TO T T LT OFTHTI0N DB —
5k w2000 O BAE—FEREEEP VI AT LIC
FLFWT SN

TV TATY=F—HHOELEHE L TIE, BT
sV rr7arg A, BELSREBWRARTE. &
e R0y X7 LEBBORERRE, 7€AML —
Yar7Tursna, KE#BR0008HITHND,
CEBRICBT A ELER L T, BEBEEAEN (kKE v b
ZH, thy s BB, FKB) [ GBEHOESNYE
BEESHITOND,

NN YT T RUELANF RO TGS E L
TiE, EHOMH - BRRUL 2574, (KB K x
WE-ER BRET) LY SRBURGOV—L, B
EBHAHT NS,

CEEBEE. THRALVIERLAN, FERELLLD

CERTEAFEMAERRUREREO T d W
CI9UE R 1992 E B AR T~ VI BB LY EA, &

AIMEELHISH., K EHsH

T3

100.000— 150000’ D AGEABZNFZE I N TNES

—81~82—



12907

CBETRIANF—FZWICVL0% T TOREES
BE
- MBUFIZ & - T40% § TO R

HEIISY YT RBERY I TEE AT LR YL

IEEORREMIEST s HERREOKE

CI ROV - R USRI O R N E R BT B O

%

CRERUY ~ 7 —GiRFHO - OOESEOH FOKE

BT REERADALIHR T — ¥ DHE

GBI -5 —BLEEE . I0HL L

- 1980fFFAL O EEIZERMB0.000% B2 Cwizdt, BHEWR
£ /M5.000m S FELTVD

R EBIERNIEIANE - - AEGH ORI
FoT, BEEIMNEINLETHL S

S 2MWOP VHAIERBHDEEIIZB SR TWS

ST ITFAT V=T = AF A LD F1600/mt ¥ TH#i
B (199440, P AFLMEREIZL A LRk S
FE

- REERIOWDPDPVIZHLEDF I/wp (199446
DFI) #8h

CF T FBTAKBRIANF IOV TOMEEE

DIDOEREMIT (1) 0% KVKBERARL AT LD
HE (2) mHEAORE (3) EHHARABORARE
THhb,

-FRRAREBEUTO#EN THE, Ok (72—

y—EFN, BREAREHFICBITARER) OB RUHE
K (FHERRRERY 7. BERHELRSE, XK
BHUATL) OVATLAER (30 FF#s, —
bhnBEE ., EFHOFIA) ONBEA (BEHEHEY
HEE)

-E L MEREREEIILT. BFERRE (1) A6EF

AN EEEHSEFETCELI VNS N TS
(2) kBEARZ L HEE SN BEER L O—K(LHIC
DWTHH LNz, UTO3EXOFRBIHEINE
ERBTTH b, ORIBEHEHFORLE (ZHRR)
QBEHEMBM AL -FRAT LAY v 20K aE
B33

- KEERBRLEETHCELRERE L 0—K{LDs

Fizit, 3 00BIREAH 5, QiRARENRZHRED
KBEHBOANTHREAEY 274 HEERL. BE
KEHOKE-F-TAKEFRAFIZOWTERBEINLTWY
5,

IRV -FEOHBILUTOEN TH S, OEHTHR

@NF Y ALBRRG Yy ¥ 7B RUE §HEROKE
ik Y AT LOERRUEREHMEE

T FATI -G AT LR Fo I TEDERIBER D R
F LY v EWICERE,

T T 47— 7 BEREIZI10HD B o T/

- IR AU, 19934E 121340500, FEWIZIE

15000122200 HFEINTWS

- BHEAHIBEELRBEHZH-o TV
-PVREEEN2HD ), £orhDEI 22— LHEE &
nTwa

- REENLCFEER. 92FERICIIMwp ThH - /-

Za—-Y—=FF

2L

= M TEHBEARRIE RS, BTV
2X— % BV 72 Sola60E B85 % (Thermocell$t)

KRBk S O REEE R, 2FANRHTH - 2HRE

i18¥H 5

CBIANVF - BEFIRVEREDKNENIRE T
HELHLHHBHIIMUTETVS

vy —

B E . KBERMIIT L2.50NOK /kwh

)

CHLVWEARRER, 4L THMEICE S LI ADTK

ENTENS, FHHOMEICRELEINBINTE
Twh, BBEOHLHHMEHT, SHEHEHRG () 7x7
o) TV MATIF A TR TR —F—
GEBDI) 2 TH B,

T IF AT =5 —OnBE, FEEIBESRLLNT
Hh, BIV—F—LAFLDORBRIL250TH B

< 50-60w p DP V¥ A F ALD19924E 125000, 4EHIBRGE
5000 A 5 ATho7:

ARL ¥

S 20mM DYV — T — ¥ A F LS L16.000pts/m’

- S0m' P A 3000pts/mi #H BY

-BYWONR Y YT EELE I RLF — 1237 L20% #Bh

- BIRFEREMARKP V2 A7 L0244 L1220pts/w p #
Bh

CHIABHFC L > TNy 7Yy —F— 124 LB

CTIFATRUN VTV — 5~ LALE - OBRER

i, BETRIANF-HERCERENTEY ., &
W, v 7= —ORICHE VT ETw A,

ST YT AT =T IonT i, KIgMiEKEAK{LTO

Y7 M, BFE. Plataforma Solar de Almeria CE S
THhb, CHIZIE, V—TF— T AFLNERDCSEYE
YATLOKEOMRENFEENRTED . Rk — bR
PTEAREERIRT FETHDL (1994FEH)

CEBBROFEER IS, BHBIZEETES

S 19924 121%. 300.000m D EBBAHRBENSN, B
HEEDETICE > THBIEGZT LTI > TS
CPVEBBEEZIHE WIMWIY) 560, HOEER
*EBZTWw5h

—83 84—




A L —T

INBRIKREER S AT AIC L35%
KBV R T4, FIE HIBRBE S L25% MY

Ry VT VAFLER, AT —FUOERSE SO

TrZ PIBWTHEHAN Ty FYAFLE SRS, B
i, Sy VY TIIOWTOMERREEH L, o000 R
TLOEREL X7 LOFMRFI Y IaL—- 370
T LORRBICER LTS,

TITFATVRATLICAL TR, SOERDOMODL, R

YI—FUORRETOTS ML, KBV -5V AT

LBz E, BEORBBREAY VT -ZIBRLAEER
HERFELIELOKRERSZTL I ORBICES Y
BWTWA, VAT LML, EBRERIIBVWTHLD
REIKTECEY., REHARUBERO Y —5 — N
VAT AL, BRI PREERVESEEOHAILE
MATE2,

- SBROERLHAS B IEORBIR O BRI RO K 235

D3R @R B RO R B @O FARBIE LK
5350 [#] £2%-CPC, £, EEOKE A7 4
REOHBEDEME I AF v 2 RUEY v —@ER
VAT LAOHEOY — 7 —HBORBRSFEOHEY. 2E
UBHREEHAEGDOEV—F— TV AT A

-WEEE, REEEORBD SHUT) Lo T
ETWn5

C19924F, —BIEEEICL o TERTO0M HEXNR
TBH, F0ILALIIBHEMITTCHo

- PVIZI9924E Il s A S, EERIE. £
4SMWTH 5

A4 A - 78— FROKBEERAFICHLSF r300/m s V=5 —{LFIZOWTIE, UTOEEZShTws, -EHILEIN, DEROBV., KEERBEIBIER LTS | 50U LR EEENBA,. 77571 TRUFPVOE
CERBENP VISHLS F r 5000/kwpHiBh QU= —HZRURBRTOLZDV/ —F—I123 28 | - RERYICBT2ERREHEE p vEOHASYE Bl#tbosTBY, VAFLOEHRFL V=T ¥
- ARSI 28 BOEERMEFEHON., FRMIDDERMICEHE FRFISSOBERET VLTV VS
AV BBORBE LTS Té%ﬁgﬁ " N - 19924FIT I — LR HE A139.000m DB ZRE
Y7 RREEOVWTE, DTARRNLENTNE, L. Kk 7 — 3 1296.000m A B 1S 2 5 41
@‘/‘-7—§ﬁ“/27‘1\&0§7’<%ﬂ}ﬁ®ﬁf%@77 33(‘]000 O%ﬁ%‘%?ﬂ*?&[ﬁéh‘(b‘% 7
FTAT, Ny VTRRBREBRELO LY L v —tK1(L : o N e iEgeles
- du-it- If 70— THERBED IZIERIC
TR ATY S BERUBE ST, BT O Tuyn\tgourse EARBOFEICHERBIER L
L8N TnE, QERRBE L + EAHMEMEEIC s T
CS2MWDDP VI AFANEELEhTVE
172X MEBOEAEROEA P CATAMRE
Fa =L V= —RHEEA Y hT—2 - FERME, KERTRBERRTH D f V=G —TANF 2200 EDORALENBAL TV
- BAFTRFZRRT. R L i3, BB, #REMENRES | - v ¥ TV -5 —BRMARL AT 4 N REENX-ATEELTWS
hTws AOBEOHBNT A THADEBREREYIZ YV —5—T
AINF-2FHATLIVATLTHD
DY ATLIZBWT, oY Y V—LTHEL R
i, RAERICREBSNI-ZBRY 7 Mok o TIHEIDIR
FILELND
V= — LA NFIIREI NI LEER/LES T
HLOTHEEMOBIBENRL -0, FEIIHBVTE
PERELTWS
HEE L -FEORFIRE KEIHE-RIEEFE., SREEEGES. ST T ATY-T— ERBREEE P HA%E

-EST¥E, RELN, BRT7OS5L5#£DHDTVE

- FRE ORI MR R URETE & O CIIERTEAS0m L
EEBgEtE IO S 27 Mk, BREZFAF-FEBRF/IC
FoTHEEESNTWALAALF —LHPEY—VYRLEDY
—HOER I LI VBRI AIENTES
L LEENLE I ANE-DRAAN D LGS, B
£ZRARQLY, P I FLY U P ESILR, o
hiZidso% ¥ TobErSzohn 2

& BERE

CHEERE EBUYAMLEOBRRRBIBEILZZRC. B

A BHOIANLF-OHBROTEEERDS

CEHLWI L=V MBI OWTEB T T ARENLE

ST EEBE 7 A NVLBIVEZERLTOLDT,
HMiE B &L U O SF MR A ORET

RERTOLA AAFERREAMS £ CAERED

I2ODOKEYEL AT L O fetE

o4 EEEE 16 EBRBFGEE 24
1992 D E ZFIRSTR13.000m HI70% i
DHW

APVIE SE%E 24, MAMTES 6ft.
ayH Ly b 6t

-BEANP VHSBIIA S

- g S.SMW

—85~86-



KE

CIALMF-GRBRERE, 2L
- HAMTIR, KGEEREIINLREEALT L TWEHEC

rLH5

CTIOTATI—5—GFE - BE

Y YT =T I RANX -HRTOHKSIL
-TLzbaraIy sHE

-PVEZE

R ERRERBZORBERITETVEET
CZOOEVAERNICH A EBEREL, v -F—-T 5

¥ SUMEORWIY AT AL R FAL-BEN, (b
BBRE~OREEEROS L. X, BENICEFTELY
THhAHAZLETLTWS

SN E 22019 1 VARE Ay AVES B & AV R Nty d i s

MY A THRRESI N

< 19915, 7 — VIR E#23512.000m', D HW93.000
mHRE S

CHHATHEEEREL TS
CHEBEONSy T — T2 A IE5E

- PVHBIIMZzO0H 5D

- 19914, SMWOPVEYASFEEIFRHSR, 2hid
CEEBEOHN%TH A

CEREE, FIEREMARE L VEBAL TS

¥4

-REREFHR L LTRBABSECEAT 581243,

WAORICEBS 2 TUHEREE BEOILERENE
SITI30% DL A% 5 %IZFIETW) bhbh., F0
BAZEMFIE, BOI (#&ZEHS) BLXUMSTE (#
ZHENREY) OFEXRLETTHERESNRS

-EFE20ESIIE OV (a4 vy rsud ey M TlL,

a2 BRI TOBR I ANF—DREFIHLHAEL T
B, KEREBBEPLEKFOEREH-> TV

-DEDP (ZANLXF-—RR - ¥EB) "hlkioT,

KRN, REICBT 2 RKMERIEE LT, KBEEKSE
DERTHEEL TS

CRBE sNa, TaREOEBRTRE-ODO, I X -

AVFFZARAT)—-OBERE LT, BEEICS > TER
SELELEBORE  ERIFIEDLATND

- EREFEEICOVWTL, BIA P TCA YT ADLE

DL LHEVESELRbDDRRIFED LR TV

-DEDPO#EERICE ., 57, wmkk YERORS

FICKBBBREIMER STV S

- TS, RBWBREBORKICLEE TS
CREBBKEBEEZHEINERL T WD, SEMENT

AL, LVERTLEEZOND

- REAOKBHRKEVEERY AENTHTOATY
T HNOERKEFA-D—DPFBEAL TS

"vv—v7

- KEBREEOTERRE X, BYHEBIRE L OXFE 7o

Txr b LT, ATV EDHTEBENTVS

- KRR, EMRBRE LIS, WEROBIIRE L ORFEEOE

TORBRIAIITHOR TS

- EEROBRRE ATV EABBRKEFE, TTILENE

EAN, —EDERFATWVWDEY, KKE L THEEIS
L BERIBEREAET S

- EERARKSCODVCTUEESTE., Bk, x7 AN
DEREOHBBIH 2

- KERERIIOWTIIEZENRACHALEFEON TS
P, BERTRERLENTEOY, TH, AHAHE,
KOERMTE Y 25 LA TEIEFENTORTWVE

., EE 4D S
- SEESIT. 2.7308 (5.460nt) THA

1 F227

- 140008 DEADL L B0, BESERBEHIIFET

ABANLZILoTCOLELTREEZHFOAB AN —-D
FIAEREL LT, HIKBRR TORE - BN
19804E T L D RREH IZEDH SN TS

-BE, BREOV -4 -7 Ot EELT LY

REEHE, BFOXBO T TCEREIN TV S

RV T mkER. BEERE. (REW) &R o0 T

FW NV EORFPRRIFIE/RBINTV D

- HHAE., BADOHAE, ELDHEIZOWTOERE

DER. REVEOOLN TV

V=5 — =TI OWTIIHMBE O EERAED &

nTna

CRABICOWVWTIREINTOHY., £ESRBSh TV

CERSEAEIBE SN, 199212 OKEEK ¥

-WHHROEEAABRBEAEA—H— 121, AEHH2
THREREIZAE L

714Ky

FIALNF-FARLERD BEHERB VX —HF

RRE] 2r0BEREL L UHRICEXR OKRAF A
WMOFEFATOLR TN D

CEERTBECLTCOENREG I HELHB L ERMIZ BT

LZEBBELT, 191FERET, 146k wirilHih T 5
KELEY AT LADPRBHICEASNL TV

- KBRS O BRI DV Tid, ERCHABRAEA
DEMTH L

- KBBARKEFICE L T, BE. BENmEELICI AR
OEACEPMI L ZHIMIA—ETEBINTED,
ERERECZH LA, BEDERR I AU 71 OETKA
ELTHREN DL

—87~88—



£EEH 2 -0 BHREHRS CKE)

1. HRBERRUGREHE

(1) REEAB
RENFAEEIEICLTOREHEBIZOWTERL 72,
OKHEICET 2 BHFO F 5
@OKBEDOH L WFIHFELF AT 535H
OKFEEFIR I AT LOBT AN F— L REUFIEH TS I2L—2arV T b
DR
@QABBFIH I ATFLIZET A 74—V FF 2+ (EHER) OBE

(2) s RUBE

El% HiE Biliik W & H H HEE
ORIGRIORIO)
P/ 2H16H Florida Solar Energy Center David L. Block
© |0 #FPTR)
5%
2H19H | Bechtel Corporation Jon Pietruszkiewicz
© | (Manager of Power)
2%
2H20H | Lawrence Berkeley Laboratory Dr. Carl. M.
© Lampert (7 V—7
) — ¥ —) 4%
2A21H | Natonal Renewable Energy IRERE 4 E
Laboratory @




2. BRERR

2. 1 Florida Solar Energy Center (FSEC)
PA=DEF N RISy

. ZOYVSKBIRILEX—HEFROBE
FSEC oI K& 32ilmilon, (1) KBZAVF—REI VT -2 L2

By a5, (2) V—9—T AT 4 (ERF+EERE) OFMEKE. BXU (3) #
HF (7o) FhlrkFEZ0#EFLE L T) Th5,

. XEB&FIRICEET 5HIA
(1) XB#OH LWHIRAAECHARMICRET3HIR
FerhiR & A AR H D &S
71 VA (EVAZRLE) IlTio, 2 EONME 2 EEb T2 HMzFEL. Tho %
AVTKEHIZL DBESTRAOEFBLOERZITo T2, $7230 7RER LI
Tio, KL LMY EE L TAKOEREIT> T b, BERALLEZHVTER
XL TVwaDS, JIRIAEXEZE) TE. (BEQ)

(2) XKBEFABAL AT LOEI XX —EPREEEICEATII2L—-23> VT D
b7 932
V=5 —=YZAFLNFHEE I aL—-0 a3 7O7S LORE
V== ANV EERBPORD YV — T — Y AT LAOBENEFEEITo TV 5, [
W, ARV Y YRERTA YV VOKRB LA NVE - CTRRE SN/ZTRNSYS (3E
FEIZaIlb—varJsSurZsh) PRAVAEV -5 AT 205N FEMI I 2L —
Tar7ursskBEELTY.,

(3) ZOMASECER
1) I8y TRV =5 =N ADOEfE
FSECREBHRLEERHEDO 20D, S %255, FHERTRETANVY—H
W, BNy YTHRRBEF IR TS,

- BIERAA

BRICEMEICEVWAKRELEBLRT. BXREHRITI . HEEHIOL L VHEKLT
AL T2, BBEZOEIZV, AL, BRE0HFETIEIVLYIEEAV
TEHEIZE U 7-Shading #417\>. BEICED LE CTKEXEE S S TERICEA



TAHIETHRBAMERS THRAFT SN TV, FOHBOBHIZEITL TV,
LB, ENOBEIIERKET. REIM T2 L TERFOHELFHL TV A,
(BEO)
- [EEREER
BYANHOBREEBLI UL N LOBEIH N 7R KEE L UL WETHES
NTEYH, EHICBAE LS ICRESN., B2 I X ARG X - TEmMEeEs
TELLETY L A TENINTVE, (BEHEQ)
-HEEH X EBIRRA O
BYOETSAIERBT I ANHLNL, BRI - 2T LIS X DA RER
HOBATRERT L LRERIC, BYNMORERLEDTWE, 28, BEHEEIZ
BREROTIVIREBV., BRI TORESOMBMFTESA TV 5,
- 2ERER
ABOHH T 5CO, 2 E=5—LTHBY, 2O U THEBECSBEEOREG %

TToTwhb,

2) V=T — IR IVDEEFEA
HATERTHEAGEBBE®RE (JQA) DfIC, Y — 7 — A NVOEHFEEE
FHME L CREREAH L T b, &K THMICAREEI 2 W0 eRket ¥R ELT
w5,
3) XKEBEt (PV) N2 EFMHBERICAVWAEYV-5—-2ZXF L
XYy FELTIE, WBARFOREVES., BRIETGZOTY AT LAPEHE L 2
5o, BREBEBHIZELTIE. PVOIX M FEL2ITNRITER DI 2w, TX X FELT,
TAVATR Y =TI AT AL BRBBETIHE. VAL DRBTIIT AT 4
DOFmHP2 0D ERILELLZY, L THKRIVFTLTEZ, LEALERE—F—D
BB AT ATHNITIZITESTHAI LN TE S,

4) 4V 7an/ —IOXMBEHWEKEET £ b ADEESE

A7)/ —VIZBE (Si02) *EXTKERICBL, BEEAKZELTE N I8
BIEhH, BHRBEEN., KABHIBTILILE > TEVTV—IIEILT 5, HIKT
RBAZETARESICHOVEEE00, 7 P37 o J-MIRELATE E 25
TVh, SEODICIBEFZ2TATLVN, BERILERZA Y- FSE TV
v, (BE®)



5) M EAVLROMELLLNRT T b

Seftit & U CTiO2. PEE{LY. S2d AVTRA Y FE2EY, AKEODTEREITo
TWVb, KBEADOT T, BOMEFRFALRDO LNV IBH & LTI, SHKE
BEIZHWLRA Y MR ENEI LR D,



2. 2 Lawrence Berkeley Laboratory (LBL)
O—L>XN—=9 L —MR%EmH

. XBEFABICETIFER

(1) KE#FAES A7 LOEBI XV F—HPREEFICETZII2L—232v 7O
KR
1) WINDOW4, THERM
WINDOW4id, BEZBLTHBEATLIREEZ Y IaLb—- 27054 LTH
FE&N7, T/, THERMZE 7L — 2% v PO Ial—- T 5 70s
SLELTHESH, BIffidpn—TarviioTwa,

2 ) DOE-2, SPARK, Power DOE, RADCOOL
EVOLANF—REEFREZREHIRBSIEE7-DDYI2ab—-YarTus
7 L, DOE-2, SPARK, Power DOE, RADCOOL 7% EASBRE ST\ %, DOE2 T ELD
IANE—FHEITI) BDT, Power DOEIZF DT v /8—"—Ta Yilhblib,
SPARK (Simulation Problem Analysis and Research Kernel) (3 #8422 W38 £ 7L % 3 5n %
AEDLELIZTTCHBICENETVEBETE, Power DOEIZL > THIHT A2 LA
T&2%, HREDRADCOOL 3EHGEI A7 %3 32— FF250DTH A,

(2) ZOthA+E0EIE
1) AXTZ PIVERMEI -T2 T
AR PNVEBORLL2EBOBIRM I—F7 1 75085 Z L2 X D AR AR
A (UVERENIRSB X IRE) 2R THABELEBA I AKAICHTI LICL D, EA
OBERMERO T, CORIIMEEOAEZEBIELDTHAD, ZTHiZLL I MY
DIy FHEE (A~—F74 2 FY) 2MRAAZLICE-oT, XY E#EELE B

BLTWE,
2) XA=IN—g 0Ky

FEEDARS FUVBEBIRM O —F 4 VPR INTBELIDRA == 4 FODS
HiZIZwad, BEREREZOHARBIZLVSVIBSERErHOEFREIN TV S,



3) 7 KN X NErEit

TUYERCT7+— I I TAMBMICRAT 0L LT, BIZEB TR (7
NIy, 2T rRE) EHALCKBM 2RE. BEFO7 30BN
LEEBENSBRE BIZER T AFFH ELONTVWE, ERDELIZH 2cmTH
A, 6 cBEDEE OMBEM OBHICHLYT 5, (FEO)

4) X2~ khq4 2Ky
AX—FI4 Y FIL7 bOI v IHMRICEID, KEXOEXEZBRE LZFRL
BMAREINL TS, (BE®)

5) 149327

KEOBIBOHSIZEBEHL LTHEINRTWS EEbN 2, BREHED
WiEEE) S L > THRHILL > THESNLZBEN 2RI IELIEHTE S, 1
TS TIETA OB ERHCTA G YT A2 ER LSS THRENICAEELES D
DTHb,

6) RADIANCE

WN=Fx VY T)TA—ZRLIFIATATDIIab—ar7arssn
RADIANCE »*RE 37z,



2.

3 BECHTEL Corporation
N7 FIvit

N7 TINHOBE

HRERKFOTTV PEREHTH L2, FHEIT v FOREEOREZRD I I ICELR T

YICEVHFED, BELANVF-FIRICETAERIZZDERMBDY, NI AR, KBE
i, KEE# (BARE. JotAb—F) | BN ExFRHITTCEL, RO TIIERETR
EPLORMEZITIC, AEELERTONIKBEZANVF -T2 A7 L2 fET 57
ODOEHBFEIL TV 5,

ABEH#FBICREAT 2 E18

(1) AXB&#FIHATLICETE 714 -V FTX FOBRE

Solar Two Project

Solar Two iZR A Y 74 V=TIV Y vit, KEIZR L ¥~ (DOE) HRITHD S
RTWBTBY =2 hTHY . Solar One DI EFIA L TL2 b, HETHIIZIOMW T
25, ZOBRETIHEFMEIE (. 100MW EEORIEAUETH L, ZOB. B
A MZ10~20 > MKkWh &2 B2 ETH o7, BB, BENLZHCROFFIA M E
Bl L2 RLIPHEAYFAY 7 FOI 7= ($150m,) THD . THETISNL
PEIPPEIRMEDBTHLIETHo 7,

VAT LFIEETT T VADT— I A (THEMIS) & RIEOBEIEL — T HRBLTWA,
EREI TR ) Y L LR U Y L6635 4 QRGO b LT, BIZN230TT
hbh, BBHY 707 — IR EARICEBRKEO SRR L £EAEITOKEBH D20 2
D, AW TORFHREZMHTS0T, KRS ¥ 7 25 ORBIREIIH90TIZHI SN T
Wb, %8, HEBENFHMEIZEELHRT L2 L25TE 2,



2. 4 National Renewable Energy Center (NREL)
ENHATEET XL ¥ —REFR

| . EBERIEET XI)VF —REAROHR

BEDAEHEFICET SFEIR
NREL |3 SERI (Solar Energy Resarch Institute) * i & & L TE. O EFRRFZEF & L THE

IAVEF D /- DRI SN, BfE. RAMFZ ¥y —, ZEEMEERFLEL SO T
PILI1000AND A% v 72FZTH Y, 1995FEDEEHEE TIZH $247million TH 5, 18
L. REELI Y AR, FEHRKIIBOBIESOWERHRE L7,

I, XE#FIBEICRAT 2518

(1) #EEEE
1) RNy PTvy—5—
MEMEEZ NNy VTV F—RUPEZRVF NI AL LTEBEL TS, HE
DAY THEIMIZON/OFF T 2 BB ERBELZ EFIHIATwE, (BE®D

®)

2) XBE{F
ENEER20,000 BEOKBFEFELTEY ., EBREYOEFEIL (detoxification ) L

SIvIMBEOWBMELE EOERIZHHINTWS,
3) INSEKS 57

NIRRT FT TR BV FEEEWEDOESIL (detoxification ) 12DV TDHZED
'Iﬁ:bnfll‘;a)o

4) BAh
FART A= FRAESPS207 AV (¥932%km) ENEZH bbb, BIKTI

BAWCEABEHIAMIZMETHY, 6t FxkWhERELIOLNLTVA,

5) KEFEtR%R
FA% - REREM 2 CRRBSEEC) Y7 LTHEFED LR T2, 2B, PV

DREREIAPELTIF2000EIZIZ1 5 FAWh ZHEIZLTWA,



6) SolMaT7O %7 5 A

MEOESRAKBBMHAEDL O 7OV T AILB> TIThbRTWAD, ZHIE KB
BUAT LIV L TRERN B L UREM LT 572007077 LTH 5,
BERMTREMENI AR v b (T LAREE) OREVST—<& L THETFon
TWwh,



SEERN 2 -Q BHAZRSE M)

. HRBERUVGRERE

(1) AEIEE
RENRAETIEICUTOREEB IOV TERL 7,
OKRREEFHICET 2B O HEH%
@QKEEDOF L WFIR A ELF RN BT 523
QOKBGBFHL AT LOBL AN F —HRRERFICHATSLII2aL-2 3T h
DR
OKBBFH Y AT LIETA 74—V T AN (EHEER) ONE

(2) #BRERUARE

GE2 H# R % W & E B [ %
OREONEOREC)
KA 2H29H | Fraunhofer Institute for Solar Dr.Klaus Heider
14 1 15 | Energy Systems © | O Jan Wienold

~15:30 | (77vh=77—-APBRLINVE -RFZEFT)

3H1H | Freiburg Wirtschaft und Touristik Peter Wagner
1000 | GmbH © ©
~11:30 | M7 MW HRBELELH)

EE 3H4H Department of Trade and Industry Neil Hornsby
10 : 00 (KEEFEXSE) © Harry Edwards
~12 . 00 | Energy Technology Support Unit
3A5H | Commission fot the New Towns David Stabler
1000 |ENGLAND (EEE/FHHES © | O | Chris Dent
~13:30 | c-¥/BARERER) Janet Smith

—102—



. Ab#FAICRT 2 EIE

(1)

AB#OFH L WHAAEPHARMNICET 2 F1R

B RIRK AT T D EUNAR A L TEBEL T B, /2, 7514707
FRICBEL DY =T — NI A% BET L L, ERLEAEME LR ED T
5

L L. KBEO [#H L] FIREERLFEEROMRIZEFIIT > Tk,

KE#MFIAS AFLOEB T I X —HOREMEICET2S3I1L—3>Y Tk
DK

¥alb—33rv 7 rORFEIZKE { Thermal X U Lighting (250 TiTH N THE
n CREMF2-1—1%H) . WH&L D Energy Saving (H T %) KU Comfort (£
B TEFHEFEEEL L Tw5b, 72272 L. Energy Saving (AL %) IZDOWTIZEEN %
A% AT D D123t L, Comfort (PREME) 1220V TIERB REFMOAEIT )
INHDYV T ME 2~ 3EFIIEC LRV TEMBIELIT > T 5,

Thermal (%)

Thermal (E&) 22V TId, Plant (I 2 7F— 3 ¥ MHEAL) K building (Y H
fir) TEITFHEAE ST WD, Ihbid, KET 1 2322 Y REDTRNSYS KU
TIGAT—KEDESPr DEFEY 32l —2a sV 7 haN—Z2ZLTwhAH, Ih
MEOBERIZIGUTETICY 7 P 2HARZ TWh,

BAERMIZ—HORIIH LTI 3alb—ar2F5848I12, 1ATLEMIED
RE2 D5,

Lighting (¥¢)

Lighting (Ot) 122 Tid, daylight (BAY) KU artificial light (ATHRRY) T &
FEAfAT R BTV %, daylight (BEE) ZEBATZ LICBT 2B ROIY Ak
DRI LB T A Z LI L WERM S, anificial light (AN TEH) IEEZ AW
T, KOS SREZERIT A LICL a5,

- 104 -



H&2—1—1 232L—-Y3>v7 NOBIROAEEM

/ N\
/ \
\
S imulatio n r
thermal i lighting
eg. o’ﬂces b.uldmgs
|
{K Radiance |
plant ; ~ building  daylight | artificial light
¥ e.g. collectors, pipes, storages,| ’ f | |
| heat pumps, airconditioning, | |
| air handling units ... ! l :
\:“//’ ; g dynamic simulation (hourly)] f\ static simulation
\

: \ link luminace photorealistic
TRNSYS w C ESPr /> jistribution pictures

| |

( lighting situation |
‘ at work place

glare, lighting quality

Lr

, variation of \ / variation of \
| buildings, plants, \, Edayllghtlng systems,
control strategles J \ control strategies !

e

ENERGY SAVING
COMFORT

—105~—

1
{
’



2. 2 Freiburg Wirtschaft und Touristik Energy Systems GmbH
T4 T THEEES A

l. 7547 THOBE

TIGATVTHIEIFAY - N—=F a7 AU BEL, A2 0 5 ADOER
TMThHb, A, TRV F-BEROM., BEYORENH, o\t (Bw
F) OHARELZ CLEMIChI 2K - BEBGRICX Y, FAvT 199248
K- RIEREOETEER] BT Twb,

Il. XEBEFBICETIER

(1) XEEBFBICRT BN HE

TI3ATVTHIR, 1992 B - BREREOERET] ICEBEIR TV
912, BN LZREBRANORYBAB L SN Twd, L >T, KT R
F—DOFAR VIR, TORBEBRROBHEAD—RE L THEDHOLN TV,

754 TNV IHIZBYARKBI A VE— O/ £/ CERA BLPATS
D, BRI LZHUREOFTERL L TR Y - F— NI AODBEDEOERENH TS
no, ZHIEOBHLEOEBK. @20,000 V723 53,0007vV7DF
B viozd D Ths, T, 794 7V HIEBIIA2BEEDESRESIZ0.1 8«
vz (#H12H) [kwhTH2H, SBEEEOP VORFHEN R UHETEVE
AEEERDBTVE, 5612, HF) YL EHAVEKBEMO/SA L 2 8ET AT
EHRICEHRTAZERBERLTVE, :

(2) XEEEDOFIA
KRBT, ORI NVF - OBEEGLTHHINTWE, FOH vy HI—ZF I T A

TIIKEEMZERIZHNAL. XBEZ D v 7 -2 EORKBBICHVTWS, a4
THTiE. KBERKBEECERFLHFAL TRHHEL TV,

—106—



(3) XBEFBICEET 27—V KT X+ (RBEER) OBE

T4 TN ITHTIISR, WP L%, e Em 232t L TRBE = % v
F-—DETORRCEBRIELTEA M- a T A EEL, BEHBAFICE
LB E 1T ) L DIRBER T ERBTALTFETH Do

(4) Tt

1) 754 TV THDREBEEEICOWT
TI5ATNVIHOREEENL. 197 0FEOBETHREENRENDRTHEEE H
530, BUEROME N NIHEL 2. T BEZ7IA TV ITHD4 /7
PHRTHAHAILEDL, FHRLIILDHETHEAREOREERIIM . RERETH#
ETLBRORIHRED25%FHEDT VA,
REREBRIE [F7o—ERTO - V78] 2 Au—FreLTED, B
HRBIZIRDTOL ) ZHEZITo T A,

QEFIBORE L FEFAN(E
TIATNVITHTIE, BERIEICLARERELE C20. MTORLEHENOBEDOED
ANEHF L, KbV IZBEERFALGELTWDL, BEEOHRKRBIZES. Fgk,
DAy P —=272E0ERE2500kmilbhzoTEHSN., HOMBICL Y HE
XH4 0ODMTHBICHETAZ LMWL TV,
QREBEROBE
TIATVITHON - BERTIE, TRICBECPOSREESRY R/ 25700, B
WKraud—-ofB%EAL TV,
QRIEBEZ O 17 bOHEE

—107—



2. 3 Department of Trade and Industry
RERSEXSY

|, REEBEXEORE
KERGEXREBIZBAOBEL IZH-HHEAT, EEBUFO AV F—HHRD 208K

MAEEL TS, I/, IV M- A2 II LD LT AEERFOBERE SO
Vi PLEBRLTWVS,

. KEBE#FBICREY 525R
(1) XEZRHBICRT 53BN HEHE
1) IxNF-EEOMERS
FEBEHIIE. EICRMOMEZITV., MEFERIIMRERE LT > T b, EAL

HERILCENEA = TT4 78 o THELHED, FRIXMLTETSU (ENERGY
TECHNOLOGY SUPPORT UNIT) ORI HEMIFEMEIT > TV b,

—108—



MF®2—3—1 WHEKHR

. A BAHKEYS
: (Department of Environment) (Ministry of Agriculture & Fish)
) EjTSU R REIERM b T T
(Engineering Technology (Private Sector) (Research Council)
Support Unit)
British Gas Rit - S
o = Oil Company
it - &
Nucler Industry ———— EPRC
(Engeneering Physical
Research Council)
KEF R4
(————— ARC
(Agricultural Research
council)
—® NERC

(Natural Enviroment
Research Council)

————» BRC
(Biological Research
Council)

—109—




2) FIXNF—OMRARICETIHE

DTITIX. 20008 %%~ v M, (bABREEEDTICHI ALY ~T1 5
0O OMWOBNME*FEHTAIEZEYa L LTHEIFTTWVAS,

FROET a3 vh, AN F -2 Z0BHEN (HRboist) < 3 BRI
BL, LM77 RPN > 7 OFERZE IS, B> OMERBEIERY 1 7
00 KRy FOEBEPHMB SN, FTT > 7 OWMERREIZIZERS 0 R FRED
BEPHMHEND, IERABRIIVTRI RELZEICIRMAI N, ETSUFZ0EEY
ToTWVD, ST, X9 TIV—F—FTWA Y3 ENT 22, TI2T747V—

F—RUPVIIHRALT v 7 INEFTONTWS (HF2—-3—-288) ,

S5, FHLHET —<IlonTh, FORERCTHERBREOHBEAYRE L
TEY., BEN—RAGEVIEISIIRA2 5 %DHBI21T>Twa, 7272 L. #bhg
BV EDEPIFHEZITNICCNT ) LEEEICIEZ1 0 0%OHEI 2T HHBEL S
5o ETSUIRZ NG OWFEFRREDEABE 2 AT, HEOEELHBOME DA E
PREL TV D,

—110—



MF2—3—2 BEEMICHLEIHIRILF-DONR

Market enablement via NFFO and / or RDD& D :

* Passive Solar Design

- Agricultural and Forestry Wastes

* Municipal and Industrial Wastes

- Advanced Conversion Technologies
- Hydro Power (small, new)

- Landfill Gas

- Wind Power (on-shore)

- Energy Crops

Assessment, RDD & D :

- Photovoltaics

- Photoconversion

+ Advanced Fuel Cells
* Active Solar

Watching Brief :

- Wave Energy

- Geothermal Hot Dry Rock (HDR)

- Geothermal Aquifers

- Wind Power (off-shore)

- Tidal Power

- Hydro Power (large, new)

+ Ocean Thermal Energy Conversion

- Thermal Solar and other technologies not listed
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Table 1
Characteristics of Solar Thermal Systems

Solar Operating Annual
Type of concentration temperature efficiency
system (suns) =0 (percent)
Trough electric 80 350 10to 14
Power tower 800 260 1510 20
Dish engine 3600 300 241028
Table 2

The Solar Electric Generating System Plants

Capacity Operating  Solar field Annual output
SEGS Startup megawatt temperature size (square  (gigawatt-

plant  year net =C) meters, hours)
; 1983 14 307 82.96C 30
B 1956 3C 315 165,376 8C
it 1987 3C 349 230,300 g2
vV 1987 30 349 230,300 G2
v 1988 30 349 250,560 g4
Vi 1988 30 390 188,000 90
Vi 1889 3C 390 194,280 92
Vit 1990 80 390 464,340 250
X 1991 80 390 483,360 260

Concentrator Cancentraicr

Recewver

{2cever
Recewer

Heliostals

{b]

Figure 1. Generic schematic drawing of (a) trough. (b} central receiver. and (c) dish systems.
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