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Introduction

All people, regardless of culture or geography and definition, seek shelter and
dwelling in a place called home. Like the yearning for home, solar energy is a
universal resource, able to be utilized around the world, indifferent to place or politics.
The International Solar Building Design Competition theme “Solar Energy for My
Home" seeks ideas to establish a link between these two universal entities. Call for
works and evaluation for the solar building design works are world widely collected.
Via the competition, current and future architects and engineers will think deeply
aboutdwemngfonnandpeome'svagrnodeﬂon1ﬁanenvkonmentandsuppon-
ing energy point of view. By building design method and solar techniques, problems
in healthy living environment and relevant energy will be solved. Meanwhile, new
design idea and technical product should be exploited.

The competition sponsors are International Solar Energy Society, Architectural
Society of China, Chinese Renewable Energy Society and Organizing Committee of
Solar World Congress 2007. As the centerpiece of the Solar World Congress 2007 in
Beijing, competition theme is coincident with the theme of Solar World Congress —
“Solar Energy and Human Settlement”. The competition leads people to deeply think
and exploit the function of solar energy in human s life, and hopes to get attention
in current and future living environment and supporting energy with each part
involved in dwellings.

Competition Design Topics and Submission Collection

The design competition has two topics, consisting multi-storey downtown dwelling
and low-rise village dwelling with 90 m? construction area in Beijing. Appendix of
“Competition Brief for the International Solar Building Design Competition 2007"in
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this book shows the site environment and design conditions.

The competition gained world-wide attention in solar energy and architectural
industry. Total 900 registrations have been received, and among them are from
overseas of four continents, covering 47 countries, including China, USA, Russia,
Germany, Australia,ltaly, India, Spain, Japan, Uganda, South Africa and Argentina,
etc. Totally 201 submission works were received, among them 117 are low-rise
village dwellings and 84 are multi-storey downtown dwellings. The relevant 16
countries are from four continents include China, USA, Canada, ltaly, UK, The
Netherlands, Iran, Russia and Egypt, etc.

From 21st to 23 May, 2007, seven Jury members from Australia, Austria, Japan,
Taiwan Province of China and Mainland of China, who are all expertise in interna-
tional solar building field consisted the final evaluation team and participated the final
evaluation conference. General prizes from 110 works are selected out including two
First Prizes, four Second Prizes, six Third Prizes, and 39 Honorable Mention Prizes.
Based on the suggestions from preliminary, medium-term and final evaluation, eight
submissions from all the 201 submissions won Prizes for Technical Excellence. The
statistics from awarded submissions are shown in Table 1.

Table 1 Statistics for all the awarded submission works
(including general prizes and prizes for technical excellence)

Item Type Low-rise Dwelling | Multi-storey Dwelling
Institute 37 2
Colleges and Universities 33 13
Design Institutes and Companies 4 9

Solar Building Design Methods in Delivered Submissions

Compared with China Solar Building Design Competition 2005["! and current situation
of international building design techniques, the international competition has obvious
diversification in solar building design methods.

2.1 The combination of solar energy and buildings is developing towards technical
integration. For example, the multi-storey dwelling submission No.924 is practicable
in the integration of both aspects. In elevation, it adopts moveable sun shading
components in modulus, solar air heater for the installation on brace wall in between
windows and balcony, horizontal sun shading component and ventilating window,
etc. The active and passive solar energy are widely used in this submission and the
relevant solar components consist of the elevation elements in modern dwellings.
Balcony design is particularly paid attention, which combines the solar energy with
balcony function to be part of building components, and unique building sight is
formed. Multi-storey dwelling No.700 submission starts from integration of solar PV
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system, wind capture type wind power production technique, and building technique,
forming self- supplement between wind and electricity for city dwelling power system
and back off layer upon layer building shape.

2.2 Regional culture, climate characteristic, and site environment gain high
recognition in building design and planning design. The building shape and selection
of material are localized, ecological and concentrated. The structure energy saving
design for building energy efficient techniques brings out the best in each other.

2.3 In the contradiction of short of land and improving of living standard,
participants pay more attention to indoor and outdoor environmental quality in multi-
storey dwellings. For example, submission No.732 offers outdoor flat roof for each
dwelling by combined terrace house unit, which can be used for reference in
improving exterior environmental quality of small size dwellings. Many submissions
adopt ground level space with complex ventilation strategy, dooryard combined with
vertical routeway, moveable sun shading components and roof planting, etc. All the
designs create distinctive relaxation space for urban people, and meanwhile bear
arrangement of function for ventilation, lighting and sun shading.

2.4 Low-rise village dwelling design reflects state of the art of Chinese local village
life mode, production character and future trend. Many submissions consider new
village dwellings from point of view in energy usage status, farmer living mode in
northern China, and production character. Meanwhile, rural dwellers” affordability
ability is also considered by these submissions.

2.5 Passive solar building techniques are more practicable. Traditional architec-
tural idea from 5000 years " deposit and construction method in China are inherited
and updated. Being the component of system, passive techniques not only reflect
local climate character, but also the potential to fall together with natural environment.
It plays an important role in solving existing problems in building.

For example, traditional building form of “SiHe Yuan” in northern China is
sublimed by solar building techniques. The controllable daylight atrium replaces
traditional courtyard space. The adaptability of layout is largely improved. Ventilation,
lighting, insulation and heat preservation are more controllable. Window size in
northern wall is rigidly restricted as remains of tradition.

Building partly surrounding by earth, which is adaptive to northern China, gains
revitalization in the competition, such as submission No. 243 and No.134. Via on-site
investigation to character and living mode, the projects become more feasible.

Being the traditional design method, the meaning of “atrium” is extended, which
combines multi-function in flow organization, mechanical ventilation, natural lighting,
landscaping, and communication with neighbors, etc. Multi-storey submission No.
772 and low-rise submission No.959 both have good atrium designs.

“Fire-Kang" is a symbol in traditional dwelling of northern village, especially for
elders. N0.956 and No.134 reform the traditional Fire-Kang. Based on the fully
understand of northern village life and production requirement, No.532 adopts the
combination of solar collector and “Water-Kang” to be the local heating system,
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which has originality. Many submissions use thermal storage technique with air
collector, cellar and well. Via enhancing floor thermal storage for heating or ventila-
tion for cooling, traditional heating method by smoke from the fireplaces (such as
ground-kang, fire-kang and fire wall) is replaced.

Developing Solar Building Concepts

Upgrade of concepts usually.brings innovation of building techniques and product
exploitation. International Solar Building Design Competition 2007 shows new
architectural point of view and design concept.

3.1 The meaning of flexible space or adaptive dwelling is developed. The flexible
space in low-rise submission No.770 includes variety of street, combination of
courtyard, shift of production and living space, introduction and shading of sunshine,
etc. The adaptive concept in low-rise submission No.388 reflects not only season
change and time shift (function of living room, bedroom, dining room, sunny room,
and balcony, etc could be changed according to the change of family numbers and
visitors), but also the active and passive use of solar energy (sunny room, balcony,
shape coefficient of building, phase change material composing exterior wall and
ground, envelope, and heat collector have the mobility to fit fully making use of solar
energy and energy saving propose). Besides, foldable envelop walls, moveable sun
shading and insulation components are widely used in many submissions, and
phase change for heat storage is also considered in some submissions.

3.2 The idea of “Thermal buffer area” and “Thermal mass core” are realized
in some design submissions. For example, low-rise submission No.353 transforms
traditional courtyard of “Si He Yuan” into sun room, together with traditional grate,
therefore, a “Thermal mass core” is formed. Ventilation roof and attic space, north
zonal storage space, south TROMBE wall and sun room consist of “Thermal buffer
area” for living space. There are many such kinds of ideas, such as multi-storey
submission No.574 sets kitchen, toilet and auxiliary balcony in the north with special
arrangement to end unit, and solar usage design to building six faces (including
ground face). The basic idea of Multi-storey submission No.917 is using zigzag stair
well, zigzag balcony and adaptive layout. The solar usage in this work includes
moveable south wall in phase change material, and west gable wall with heat
insulation and ventilation function.

3.3 Thermal pressure ventilation is more operable. For example, low-rise submis-
sion No.573 designs an air conditioning system based on ventilation chimney. In
winter, TROMBE wall'heats up the air and stores the heat into concrete layer. In the
night, the heat is transferred into indoor via concrete plate heat exchanger. In
summer, air is cooled through cellar and goes into ventilation system driven by PV
powered fan. The thermal pressure ventilation system in multi-storey submission No.
1026 is composed by cavity wall in between windows and ventilation roof, which is
a novel idea.

009



BUEVERSEN, 837 ARFBESKERESS AERERBARAE. X
mEARARERARGRAD . HARELZRYARAD . ERARILATFEL
RMBBRAY, EURTRROBE, 1B 28 2009 4F E 7 A PRAE B IR T TR 2ET
BHE%.

R ARERIGIT SREBES SETRANRTHROTEER RN
RS 3 SRRMBAG/ TRIFARS LERAMER. SISERELT RN
REFES SR FABERRARERRENERENFNER, ILRINHAE
wE REEE.

SE

D as, k&, TIF. wE kMR AR ERE LSRR AT TEER
T ks phAE, 2005.

010

3.4 There is a common sense that passive design should be the priority in solar
building design process. This is the obvious differentia compared with that of design
competition in 2005!".. In the competition 2005, active solar energy techniques were
widely used, but passive solar energy design and energy efficiency design were
seldom used and solar energy efficiency was quite low. In the competition 2007,
passive solar techniques are widely developed. For instance, based on the heat
requirement in winter, low-rise submission No.379 partitions the building space from
north to south into equipment space, service space and living space. Cavity wall for
assistant heating propose is installed between living space and service space. The
passive system composed by solar room, roof air duct, air preheat channel, and
solar chimney, can effectively realize heating in winter and ventilation in summer.
Multi-storey submission No.982 adopts dwelling size with short depth, household
solar heating/cooling recycling system and solar collector to be the sun shading
components, which are creative.

3.5 The residential energy system in alternative use with wind and solar energy
may enter the common families. Sunlit distant of building and building ventilation
channel offer not only natural ventilation environment, but also opportunity for wind
power electricity generation. It is true that these ideas still have many problems to
face, such as noise, maintenance, etc.
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Conclusion

We believe that solar building design competition could lead correlative parts
involved in residential buildings to pay attention to residential quality and energy
supply; lead future architects and engineers to realize the important task; lead
energy enterprise to exploit new techniques and new products; and lead real estate
developers to construct more and more solar buildings. Hope everyone owns
“Solar life”.
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The sponsors of International Solar Building Design Competition 2007 are Inter-
national Solar Energy Society, Architectural Society of China, Chinese Renewable
Energy Society and Organizing Committee of Solar World Congress 2007. The
Competition Administrators are China National Engineering Research Center for
Human Settlements (CNERCHS) and Special Committee of Solar Buildings, Chi-
nese Renewable Energy Society; the main Co-Sponsor is Delta Environmental &
Educational Foundation and rest Co-Sponsors are Coastal Greenland Group, Beijing
Siji Micoe Solar Energy Technology Co., LTD., GanSu TianHong JinYun Property
Development LTD., and Beijing Jiuyang Industry Co., LTD.The organizing commit-
tee ensured the competition with openness, justness and fairness based on the
principle of “Science & Innovation”. The goal which is to create a world wide famous
brand with professional academy design competition, and enhance Chinese solar
building design, construction and development level is achieved.

Process Retrospect
(1) The International Solar Building Design Competition 2007 was successfully
launched in People’ s Great Hall at 22" September 2006, Beijing. As a parallel

event, the announcement of Solar World Congress 2007 to be held in September
2007, Beijing, China, was released. The Congress will be firstly held in China, and it
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can be called the “Olympic Games” in solar energy field. Being the centerpiece of
the congress, the International Solar Building Design Competition was also initiated.
During the meeting, Mr. Shi Dinghuan, the President of Chinese Renewable Energy
Society (Competition Sponsor), with Mr. Zheng Chonghua, Board Chairman of Delta
Environmental & Educational Foundation (Competition Co-sponsor), and Mr. Xu
Xiaodong, director of Policy Research Center of Environment & Resource Committee,
the National People s Congress, pressed the startup button together, which repre-
sents the startup of the competition(Fig.1).

(2) Competition propaganda

From 23 Semptember till 31% January 2007, in order to widely spread the concept
of solar buildings, enhance the public comprehension to all kinds of solar energy
products and solar buildings, and build up the new concept of using cleaning energy
voluntarily, the Competition Committee organized training concerning solar building
design; published the competition news at domestic and overseas website (sina.
com.cn, abbs.com.cn, ises.org, etc) in real time; made use of all kinds of magazines
(Architectural Journal, The Architect, etc) concerning solar energy and buildings to
discuss the relevant hot issues and answer the questions about design; carried out
science propaganda to public via media (China Economic Times, China Construction
News, etc); reported and propagandized the use of solar energy and other cleaning
energy in buildings via diverse orientation and channel(Fig.2).

The competition is taking the chance to introduce the advanced design concepts
& methods from abroad, to find the gap of design concepts, products between
domestic and overseas, to improve technical capacity with domestic architects,
equipment engineers who involved in soar building design. By strengthening the first
step, i.e. building design, the technical foundation for long term building energy
conservation in China will be solidly established.

(8) Competition Registration

The registration process was starting from 1% October 2006 till 31¢t January 2007.
Total 900 registrations have been received, and among them 265 registrations are
from overseas of four continents, covering 46 countries, including USA, Italy, Russia,
India, Spain, Germany, Japan, Australia, Uganda, South Africa and Argentina, etc.

(4) Competition Submission

The submission works were submitted from 315t January till 12" March 2007, totally
201 submission works were received, among them 44 are from overseas (22% of the
total). The relevant 16 countries from four continents include China, USA, Canada,
Italy, UK, the Netherlands, Iran, Russia and Egypt, etc.
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The statistical data are shown in table1.
Table 1 the Statistical Data of Competition Submission Works

Low-rise Dwellings Multi-storey Dwellings
117 84
Colleges and 92 (79%) 54 (64%)
Universities (7 from overseas, 8%) ( 3 from overseas, 6%)
Design Instic] 25 (21%) 30 (36%)
t(;%:fpséni:sn (17 from overseas, 68%) (17 from overseas,57%)

(5) Professional Evaluation Process

® From 12" till 31 March 2007, printed of submission works, created internal
registration number and record, preliminary preview.

@ Preliminary evaluation:

From 1st April to 30" April 2007, the preliminary evaluation was preceded, three
Chinese experts attended this process to review the 201 submission works. Each
submission work was marked by each expert separately, the sum of the marks by
three experts determine the number of submission works which can enter the next
round for medium-term evaluation.Finally, 110 submission works were selected to
enter the next round for medium-term evaluation.

® Medium-term evaluation

From 9" May to 10" May 2007, the medium-term evaluation was preceded, five
Chinese experts attended this process to review the 110 submission works(Fig.3).
Each submission work was marked by each expert separately. However, experts
have some different comments to some submission works, and the divergence was
quite big for these works. In order to show the respect the competition participants and
make competition fair, the organizing committee decided to deliver the 110 submis-
sion works to final evaluation Jury team for final evaluation.

@ Final evaluation conference

From 215t to 22" May, 2007, the final evaluation conference was held in China
Architecture Design & Research Group, the seven Jury members from Mainland of
China, Taiwan Province of China, Japan, Austria, and Australia are all expertise in
international solar building field. Leading by the chief commissioner, Mr. Zhou
Ganshi, academician of Chinese Academy of Engineering and Sciences, the Jury
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members had a very serious and careful evaluation process(Fig.4~Fig.8). All the 110
works were printed in the exhibition boards. Presided by National design master, Mr.
Cui Kai, four vote rounds was preceded. General prizes from 110 works were
selected out including two First Prizes, four Second Prizes, six Third Prizes, and 39

Honorable Mention Prizes.
From June to August 207, the publication for excellent works will be carried out,

Table2 Total data statistics(Including first, second, third prizes and
honorable mention prize)are shown in Table 2.
Total Data Statistics

Low-rise Dwelling Multi-storey Dwelling
35 16
Colleges and 31 (88%) 11 (69%)
Universities ( 1 from overseas, 3%) ( all from China)
Design Insti- 4 (12%) 5 (31%)
tutes and o 9
Companies ( 2 from overseas,50%) ( 1 from overseas, 20%)

and model making for some works.

In September 2007, all the awarded works will be exhibited in Solar World
Congress 2007, the award ceremony will be held meantime. Ten entries will be
selected directly by the delegates and conference participants, for the award for,
“My Favorite Home.” Winners will be awarded a certificate of merit.
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International Solar Building Design Competition 2007

FEZRR:

Chief Commissioner.

BT PEMFERRL. PEIERERLT. FE
B REEMRESK, PEARATERRER

REIERK.

Mr. Zhou Ganshi, Academician of Chinese Acad-
emy of Engineering and Sciences;President of China
Real Estate and Housing Research Association;
Former Vice-minister of Ministry of Construction,
PRC.

ZE5:

Jury Members.

Bt BERIBRITKAM, BRERMHSEIESE,
PERRFSEEEK, PERRRITHRERER
K, BERIH, 2003 FRFKEEBMNMEN "XF
TRBLHE",

Mr. Cui Kai, National Design Master; Deputy Board
Member of IUA (International Union of Architects);
Vice President of Architectural Society of China;
Vice President and Chief Architect of China Archi-
tecture Design & Research Group; French Culture
& Art Cavalier Medal (2003).

Deo Prasad: Efr APHAEF ST AKX EF, BAF

THE R RFRATBEREIR.

Mr. Deo Prasad, Asia-pacific President of Interna-
tional Solar Energy Society (ISES); Professor of
Faculty of the Built Environment, University of New
South Wales, Sydney,Australia.

Mitsuhiro Udagawa: HASfFEHAZE L, EfrK

FREF¥SAARER, BALFRAFBRRBE.
Mr. Mitsuhiro Udagawa, Doctor of Engineering of
Waseda University; President of ISES-Japan; Pro-
fessor of Department of Architecture Kogakuin
University.
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HERE: BARRAZE L, QERIWARFERREHK
% AEREBRERSTAE.

Mr. Hsien-Te Lin, Doctor of Engineering, Tokyo
University, Japan; National Cheng-Kung University,
Tainan, Taiwan Province of China; Chairman of
Green Building Committee of Taiwan Province of
China.

Karin Stieldorf. BihF|4Eth I T K FE+ 4
IR T K FRHFRITRBBIK, BFRAPRES
SEHFIXEERE,

Ms.Karin.Stieldorf, Doctor of Vienna University

of Technology; Vice Professor of Department of
Architecture and Design; Vice-president of ISES-

Austria.

FEE BERFERFRBE, Br4ESF. EX
—EMERIB., 2002 FRFGEEBNMEMN "X
Mr. Li De Xiang, Professor of School of Architecture,
Tsinghua University,Doctoral Supervisor, Class 1

Registered Architect; French Culture & Art Cavalier
Medal(2002).

. FETYAFEL BRESKIET. E
R—RIMBERAM. BER—RIMEMIRT, R
FEIBFLUESEETE. FEITBLEREEXS KM
HERELVEASTIAZEA.

Mr.Zhong Ji Shou, Graduated from China University
of Mining & Technology with Doctor” s Degree in
Engineering; Authorized with Class 1 Registered
Architect and Class 1 Registered Structural
Engineer; Executive Director in China National En-
gineering Research Center for Human Settlements
(CNERCHS);Chief commissioner of Special Com-
mittee of Solar Buildings, Chinese Renewable En-
ergy Society; Vice Chief Engineer and Professor.
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