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Dignitary Interests Groups are the Biggest Obstacles to Solve China’s
Environmental Problems
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Abstract. China has carried out its reform since 1978, With cconomic booming, reform i political
system followed behind so that three dignitary interests groups have formed: monopolistic
entreprencurs of state-owned compames, bigwig capitalists and burcaucratic corrupters. They are the
biggest beneficiary under such a political system and they arealso the original cause of social injustice
and conflicts. In order to preserve their existing right, they spare no efforts to support current
privileged system. They are opposed to the political reform by disturb legislation system and law
enforcement. How to break the obstacles from dignitary group and achieve the goal of political reform
is one of the most difficult challenges in China.

The Lag of Political Reform of China Results in Germination of Dignitary Interests Groups

Since cconomic reform, China’s GDP jumped from 57.86 billion US dollar m 1978 to 7485.14 billion
US dollar in 2011, Comrespondingly, GDP per capita soared from 60.48 US dollar per capita to
5368.73 US dollar per capita''!. However, because Chinese government follows a gradual reform
principle, political reform 1s following behind economic reform. Although a primary framework of
market economy has been established, the old management style of centrally planned economy is not
overturned. As a result, the market s manipulated by monopolists and privileged powers. They
control the resource allocation and seek rent. The majornty of social wealth has been grabbed by the
minority dignitary interests groups.

Digritary interests groups are mamly composed by three sub-groups. Monopolistic entreprencurs
of state-owned companies are those who enjoy the monopolistic huge profits of state-owned
companies; bigwig capitalists are those who have connections with officials to develop their
enterprises; bureaucratic corrupters are those who use authorty for rent secking.

Maonopolistic Entrepreneurs of State-owned Companies. In China, state-owned capital dominates
the most profitable businesses and constructs monopoly. These businesses mnclude banks, railways,
airines, o1l electricity, telecom, foreign trade, tobacco, notarisation and insurance. These companies
can not only enjoy the benefits from monopolistic resources, but can utilise official power to protect
their interests. For example, they can cooperate with official within their respective field to formulate
regulations and rules which benefit themselves 2L

Bigwig Capitalists. This group cooperates with burcaucratic group to remforce their privileges, for
example, real estate developers and bosses of former state-owned companies which are now
privatised as their own enterprises. They work with official powers and utilise public power for rent
secking. In this way, ther power 15 converted to money. This millionaire group with typeeal Chinese
characters is often called *red head businessman’, which refers this group accumulates original capital
by abusing related power. A survey showed that among 20,000 Chinese billionamwes, 90% are relatives
of high rank officials .

Bureaucratic Corrupters. Burcaucratic corrupters refer to official corrupters in government of every
level. Because the lag of political reform, the institution of power restriction and democratic scrutiny

Al rights remarcad. Mo part of contenis of his paper may be reproducesd ar tmnemitted inany form or by any means sithout e writien permizsion of Tans
Tach Publications, www sdenifcnet {15081804:3323)
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Cooling extent of Green parks: A case study in Beijing
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Abstract. Cooling effects of green arcas are an effective way to mitigate the urban higher temperature
caused by urban heat slands. The cooling extent goes beyond a green area’s boundary and extends
into its surrounding area. However, measurement of the exact cooling extent and mechanism of such
effects had remamed unclear. Using Landsat Enhanced Thematic Mapper Plus (ETM+) images of
Beijing, we have determined the lower temperature of green cooled areas by land surface temperature,
identified green arcas’ cooling extents, and evaluated the relation of cooling extents to green arcas’
features. Results show that the total size of extended cooled areas is larger than that of total green
areas, and the cooling extents and magnitudes are statistically related to the biomass, size and shape of
green areas. This study has demonstrated the caleulation of cooling extents, and provided an approach
to the assessment of cooling effects.

Introduction

Cooling effect of a green area refers to the fact that the temperature of the green area and its
surroundings is lower than that of external urban built-up arcadue to plant evapotranspiration and tree
shade''. As an effective way to cool a city *7), cooling effects of green areas play an important role in
the mitigation of urban heat island effect, which is becoming more serious with the growth of urban
built-up area’®’. Much attention has been paid to the study of the cooling effects of green areas.
Previous work along this line has focused mamly on two aspects. One is the time change of
temperature difference between a green area and its surroundings during a day, a year or even a longer
period” . The other is the spatial extension of lower temperature into the surroundings of a green
area™ """ which involves the spatial distribution of cooling extent.

Because the cooling extent of a green area is difficult to caleulate direetly, this paper focuses on the
assessment of the relationship between temperature difference and green area features, such as
biomass, size and shape. Cooling extent is a basic component in determining a green area’s cooling
effect. Upmanis summarized the extension of lower temperature from park border into surrounding
built-up arcas and found that extension of the park climate into the built-up area increased with
increasing park sizel'!. Lee suggested that the height of surrounding areas would affect the cooling
extent of a green arca'
temperature, and could not sample densely enough to outline the cooling extent exactly. Therefore,
caleulation of a green area’s cooling extent remains imprecise and the mechanism of cooling effect is
still not well understood.

Assessment of coolmg effects concemns the nfluence of green areas” features on the temperature
difference between green arcas and their surroundings. The difficulties lie in the acquisition approach
of large amount of temperature data required to study the general pattemm of cooling effects
statistically. To acquire temperature data, previous studies mainly uthzed on-site measurement by
[%4,11.12]

. However, previous work obtained data by on-site measurement of

thermometer, either stationary in a fixed observation point or mobile m an observation car
This method can obtain data at any time point and over any desired long period, but is limited by the

Al rightts resarcad. Mo part of contents af his paper m? beraproduced or tmmsmitted inarmy form or by any means without e wrifien parmission of Tans
Tach Pubications, wew scen§ficnat. (15081 8,04:3409)
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Abstract. Cities in China have developed rapidly since economic reform. Meanwhile, mass incidents
have happened more frequently. The annual growth rate of mass incidents has exceeded that rate of
urban population growth and mass incidents have become a serious threaten to further urbanization in
China. We first analyse the reason of rapid growth number of mass incidents, then point out that job
supplement will rigger severer mass incidents and the development mode of sacnficing environment
for economic growth will incur more mass incidents, both of which will be obstacles for China’s
urbanization. Therefore we suggest that Chinese government should mplement mstitution reform to
overcome these obstacles.

Increasing Number of Mass Incidents

In 2011, urbanization ratio of China mainland (excluding Taiwan, Hong Kong and Macau) has
reached 5127%. It was the first time that number of urban population of China exceeded rural
population. In 1978, urbanization ratio was only 17.92%, which indicates 1.01% growth mte over 33
years from 1978 to 2011, With the growth of wbanizaton ratio, mass incidents oceurred more
frequently over the last 20 years. The growth rate of mass incidents has exceed that rate of urban
population growth and mass incident has become a severe threaten to the wbanzation process of
China.

In 1993, urbantzation rate of China was 28.14% while there were approximately 10,000 mass
mcidents. However in 2011, the number of mass incidents reached 182,500 (see Table 1). From 1993
to 2011, urban populaton growth rate was 4.12% while mass icidents growth rate was 17.51%,
which 1s much higher.

Table 1: Urban population and land use area n 1993 and 2011 in China

Y ear 1993 2011
Urban population|million]""! 333.51 690.79
Urban built-up areafkm ]~ 17416 43603
Overall population of China[million]'"! 1185.17 134735
Urbanization ratio| %] 2814 51.27

Urbanization reflects the process of urban population growth and urban land use expansion. In
China, wban land belongs to the state while rural land belongs to farmer collectives. Therefore,
urbanization is also a process of transferring rural collective-owned land into state-owned urban land.
Expropriation is a widely used measurement in transferning collective-owned land to state-owned
land. Therefore, whether expropriations could be cartied out smoothly is crucial for China’s
urbanization process. In and after expropriation, there are all kinds of conflicts in profit distribution.
As conflicts accunulate, mass incidents erupt. As Table 2 shows, estimated by official and

Al rightts resarsad. Mo part of contents aof his paper m? beraproduced or tmmsmitted inarmy form or by ary means without e writien parmission of Trans
Tach Pubications, wew scen§ficnal. (15081 804:3501)
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Human thermal adaptation in real building environment (2)
—Comparison between centralized heating and
individual heating in residential buildings

By Can Bin* . LiMn, Chpang Qin and Zha Yigsan

Abstract Conducts a field study in ten residences in Beijjing for 2 whole winter. Among the
residences, five are centralized heating (CH) users, and the ather five use wall-mownted gas bailer, which
is a typical kind of individual heating { IH}). Measures indoor environmental parameters: and mvestigaies
thermal comfort situation of residents. The resulis show that the mean indoor temperature of IH residences
is stables and lower than that of CH residences. The neutral temperatures of 1H uwwers and CH wsers are
186 C and 22.0 C respectively. Compared with CH wsers, hoth thermal senmtion and acceptability of indaor
environment of 1H wmers are higher 2t the same Wmdoor temperatre  Discvmes the inflience mechansm of
individual contral on thermal adaptation and hesting of residences in hot summer and cold winter area_
Keywaords wmier, residence. ceniralized hesting, individual hesting, wall-mounted gas bailers

thermal comfort, thermal adaptation
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Hurman thermal adaptation in real building
erwironment (1) — Comparison between
airconditioned and nom-air-conditioned publ ic buildings

By Cao An* , Hiamg L, Chvag Qiin and Zho Yingsan

Ahstract  Conducts 2 field study in six public buldings in Bejing. three of which are non-air-
conditioned and the other three are rimning with centralized air condftioning system. Measures indoar
environmental parameters, and mvestigaies thermal comfort situation of bulding occupants. The newral
temperature of occupants in nonairconditioned environment is 25. 7 'C . while that in airconditioned
environment is 25. 4 . When indoor temperature is higher than neutral wemperature in summer, air-
conditioned ilding occupants are more snsitive. Thermal sensation vote (T5V ) of nonmairconditioned
building occupants is ower than that of air-conditioned building coupants, and non- - conditioned building
occupants show better thermal adaptation to warm emvirmment. People who are uwed to nomair-conditionesd
environment have straonger physialogical acchmatization and lower expectation. They are more likely to improve
their thermal sensation by wsing natwal ventilation or electric fans to enhance air velocty.

Keywords summer, public bulding, airconditionsed environment, nomarcondfioned environment.
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W Tsnghua Univarsity. Befjng. China

| HEEE Fanger SH PMV M AT SR G R EET
ERNARRBERRASEATSEED

#iT S ENEHEREY T—RAAEENES —

AGATABBBERSHERARE, RBE o metemisoan b s s

(Oa0) 82773461
E-trail _-al'}bu'.@ Lnll'.l‘|'.|'_d. alw en
B 2013 -06-15
* ERABHLESRSHEEE 0232003) . W+ R — AW E -
ﬂ*;ﬁﬁi]‘El’ﬂ!-_-]t-'..’.."di.’.l:ﬁ’..’.'l —EWE 2014 07 07

=2014 China Academic Journal Electronic Publishing House., All rights reserved hitp ww.cnki.ne

66



Hens Transfer Engineering. 35(11-12):070-984, 2014
Capyright © Taylor and Fransia LLC

IGEN: 0145-TE32 print / 1521-0597 anline

DOl: 10,1080,/01457632 2012, 863674

Taylor & Francis

Energy-Efficient Building Envelopes
with Phase-Change Materials: New
Understanding and Related Research

RUNCHENG, XIN WANG, and YINPING ZHANG

Department of Building Science and Key Laboraory of Feo Planning & Green Building, Ministry of Education,

Talnghua University, Beijing, China

Thermal performance of bullding envelopes iz imporiant in improving building energy efficiency. This paper includes three
parts: (1)1 introduces owr new wnderstanding of developing optimized or ideal building envelopes based wpon bnverse prob
lems and thelr solutions, which iz helpful for energy efficiens building envelope stricture design and material development
{20 Ir reviews owr recent research on developing energy-efficiens buailding envelopes with phase-change materials, includ
tng the optimized thermal mass characteristbcs of bullding wall, novel phave-change material development, medisremen
mithond for thermal physical properties of phase-change material, and application of some prototype energy efictent bullding
envelopes. (3) It puts forward some lmitations of the available works and related research topics for fiture study.

INTROIMICTION

With speeding modemization and arbanization, building en-
erpy consumplion has steadily and rapsdly increased i Chana,
China's tolal energy consumption in 1978 was about 571 mil-
lican oy of standard coul, while in 2000 it reached 3.07 billion
toas | 1], According o the statistical data, the share of building
energy consumpion in ot energy consumption in China rose
fromn 1O im 1978 1o 309 in 2006, and keeps increasing [2),
Heating and air conditioning alone account for 65% of the wial
building esergy consumption in 2003 aod are stll increasing
3], which moi cnly consumes valuable fossil Tuel resources,
bt wlso emits o hoge amount of COy and other pollutants inio
the mmosphere. Therelore, research related o building energy
elliciency is becoming more and more important i China,

Improving (he thermal energy storage capacity of o building
envelope is an important way lo build energy elliciency. Ther-
mal energy storage in building envelopes can be realized cither
by wsing comventional sensible heat storage or by Taten) heat
storage, Vor many cases, the later demonsirates some advan-
Luges over the former, due o (1) higher thermal mass density and

Adddpesn comespondence (o Prol. Yiepog Shang, Depatment of Build
img Belemce, Teinghas University, Beijfing 100084, China, Homail: shongypee
Arimphunodu.cn

Clusbior wersions oo i of e of the ligies in e anticle can be found onbine
sl woirw, Lanid fon b combahibo.

(2} monlinear specific heal characienstics that benefit building
energy elliciency or building thermal performance.

There are many important problems regarding thermal encrgy
storage building eovelopes, such as: (1) What is the wdeal ther-
mal energy storage building envelope that can maintain indoor
thermal comfort with minimal sdditional energy consumption
excluding nature energy resources such as solar energy (2 How
i one prepane proper phase-change matenals (PCMs) used in
building envelopes and how should one improve thermal physi-
cal charscteristics of PCMs in onder o make them more reliable
and economic? (3) How can one develop some casily used, sc-
curste, wnd mapud methods o test thermal physical properties
of PCMs for thermal energy storage in building envelopes? (4)
How does one apply building envelopes with PCMs efectively?

In order 1 answer these important questions, our relating
recem research studies are mtroduced (Figure 1)

NEW UNDERSTANDING FOR DESIGNING
AND OPTIMIZING THE THERMAL PERFORMANCE
OF BUILDING ENVELOPES

Thermal Functions of the Building Envelope and [is Analysis

Asan et al. [4] pointed out that ot the cross section of the
outer wall of a building, the temperatune profiles are functions of
nside temperature, outside § ture, and th I plysical

9
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Numerical study of the effects of trees on outdoor particle concentration
distributions

Wenjing Ji, Bin Zhae ()
Department of Building Science, School of Architecture, Tsinghua University, Beiing 100084, Ching

Abstract

Outdoor particles are a major contributor to indoor particles which influance the Indoor air quality.
The cutdoor particle concentration also affects the outdoor air guality but the real outdoor particle
concentration around bulldings may differ from monitored concentrations at monittonng sites.
one maln factor s the effect of vegetation, espedally trees. Numerical simulations were used to

Keywords
particles,

outdoor enwironmient,
indoor envinonmesnt,
rivrmerical sirmulation,

Investigate the effacts of trees on partide concentration distributions around target bulldings.  fre=s

The dirift flux model was combined with the Reynolds-Averaged Navier-Stokes (RANS) model to .

model the partide distibution and the aiflow. Thirteen cases were analyzed to compare the Article History
Received: 8 December 20013

affects of tree type, tree—building distance and tree canopy—canopy distance on the outdoor
pariicle concentration distibution. The results show that cypress trees reduce the outdoor particle
concentration more than pine tress, that shorter tree—bullding distances (TED) reduce the particle
concentration more than longer tree-bullding distances, and that a zero tree canopy—canopy
distance {CCDY reduces the particle concentration more than CCD=2m. These results provide
guidelinas for determining the most effedive configuration for trees to reduce outdoor particle
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Accepted: & Februany 2014

& Tsinghua Uninversity Press and
Spring=r-Verag Berfin Heidelberg
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concentratiors near builldings.

1 Introduction

Atmospheric particulate pollution is quite serious in China
with China having some of the highest outdoor particulate
matter (PM] concentrations in the world (van Donkelzar et al.
2010). However, most human exposure to particles occurs
indoors, since most people spend over 85% of their time
indoors (Klepeis et al. 2001}, but outdoor particles contribute
significantly to indoor particle pollution (Abt et al. 2000
Eopperud et al. 2004; Lee et al. 2001; Letz et al. 1984;
Turpin et al. 267; Chen and Zhao 2011). The real outdoor
particle concentration around the building may differ from
monitored concentrations at monitoring sites. Omne of the
main factors is the effect of vegetation. Plants around
buildings remove outdoor particles from the atmosphere
by adsorbing particulate matter onto leal surfaces. Trees,
with their large total leaf area, are considered to be the best
type of vegetation that most effectively reduces the outdoor
particle concentration (McDonald et al. 2007). Thus, trees
can reduce street-canyon air pollution and improve the

E-mail: binzhac@tsinghua eds

outdoor air quality (Kessler 2013) and reduce the amount
of putdoor pollutants penetrating into indoor environments.
Some studies have investigated particulate matter acou-
mulation on leaffneedle surfaces, but they mainly focused
on the mass of particles deposited on the leaf surfaces (Beckett
et al_ 2000; Deierzanowski et al. 2011a; Delerzanowski et al.
201 1b; Freer-Smith et al. 2005; Nawrot et al. 201 1; Popek et
al. 2013; Sabe et al. 2002). Terzaghi et al. (2013} studied
the role of leaves in capturing and releasing particles and
found that plants play a key role in removing particulate
matter from the atmaosphere. However, these studies ignored
the effect of trees on the outdoor particle distributions.
Many previous studies have studied on the behavior of
pollutants released near different building environments
ranging from street canyons and building arrays to isolated
single buildings (Miula et al. 2005; Lateb et al. 201(; Leung
et al. 2012; Lin et al. 2013). However, these siudies did not
explicithy analyze particle distributions. There are few studies
on modeling of atmosphenic particle transport and deposition
near buildings in the literature. Lenzzi and Monti [1998)
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Topic A7: Thermal Comfort

Thermal Comfort in an Open Space of an Office Building: A Field Study in Subtropical
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INTRODUCTION

Ventilation is a very effective way to improve thermal comfort in a warm environment. The
application of open space in building design provides feasibility to bring natural ventilation
into play. This study focuses on a building which is located in Shenzhen. Shenzhen is a city

on the north of Hong Kong. with a typical subtropical climate. Fig. 1 shows the climatic
charactenistics of Shenzhen according to the records during the recent 30 years.
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Fig. 1 Climatic characteristics of Shenzhen
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Fig. 3 Schematic map of a floor on the Fig. 2 The iBR building as viewed from the
upper part of the building southeast facade
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SUMMARY

This modeling study 1z to estmate how much imdoor and ocutdeor origmated scurces
contribute to mdoor PM2.3 pollution and thus may guide the maling of control strategy. The
modeling 12 bazed on the steady-state form of the maszs balance equation. The cazes mainky
study the impacts of four typical activity patterns (window open & kitchen ventilator (KV)
closed, window open & KV open, window closed & KV closed, window closed & KV open )
and different air exchanpe rates on indoor particle concentrations. The results indicate that the
mndoor particle level is related with indoor and outdoor sources and human activity. Therefore,
the management strategy of windows and KV should be decided according to both the mdoor
and outdoor particle levels.

INTRODUCTION

China faces zerious atmospheric PM2.5 pollution in recent vears. The continuous heavy air
pellution in the past vears has drawn the attention of the whole socizty. Az modemn people
zpend about §3-20% of their time indocrs, the indoor environment is more clozely related to
human health than the atmosphere (Klepeis et al., 2001; Leach et al., 2002

Mot only can atmospheric PM2.3 get indoors, varicus indoor PM2.5 sources can alzo
contribute to the indoor PM2.5 pollution. Additionally, indoor air quality studies have
demonstrated that concentration levels in typical indoor micToenvironments, such as
rezidences, offices, and schools, are significant and often surpass the corresponding ambiant
levels (Diapouli et al., 2007; Rojas-Bracho et al, 2004;). Particles of mdoor and cutdoor
origins have different size distributions, chemical compositions and toxicity (Ebelt et al. 2003;
Wilsom et al, 2006). Therefore, 1t 1s important to distingmish the contribution of indocr enign
particles from that of the outdoor to indoor air.

MNumbers of studies have attempted to study the relative contribution of indeor and cutdoor
origin particles to indoor particle concentrations. The different methods are grouped inte four
categories: (1) steady-state form of the mass balance equation; (1) dynamic solution of the
mass balance equation (3) experimental studies using simplified model caleulations; and (4)
mfiltration surrogates using an cutdoor PM tracer (Diapouli et al., 2013). The use of sulfur or
sulfate az an cutdoor PM2.3 tracer iz the mest common method for estimating the relative
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Numerical study of the influences of different patterns of the building
and green space on micro-scale outdoor thermal comfort and indoor

natural ventilation
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Abstract

Citizens could enjoy a healthy and comfortable living environment if outdoor thermal comfort and
sufficient natural ventilation are available in their dwellings. In this paper, numerical studies were
performed with the Simulation Platform for Outdoor Thermal Environment (SPOTE) to investigate:
(1) the thermal environment and pedestrian thermal comfort of the ocoupants inthe open space
with different patterns of the building and green space; (2) the wind pressures on the bauilding
facades and the natural ventilation rate of these bauildings. The condusions are summarized as
Telowes: (1) it has been observed that the long facades of building and green space, which are parallel
Lo the prevailing wind direction, can accelerate horzontal vortex aiflow at the edges where such
airllow coubd strengthen the convective exchange efficiency ol hal air in low altitede and cold air
i high altitude, and can obtain therma comfort and sufficient natusal ventilation at the pedestrian
lewied; (3} after a series of dmulations and compansons, the configuration in which baildings are
grouped in staggered layout with a centralized green space can provide better ventilation conditions
and suitable air movement as a result of attenuated revised standard effective temperature (SET L

Keywords
outdoor thermal ervironment,

natural ventilation potential (NVP),

pattemns of the building and green
SPACE,
nurmenical simalation
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This configuration is regarded as the optimum patterm of the building and green space.

1 Introduction

The micro-scale climate in buill-up urban areas is vilal
for the health and comfort of human beings (Mochida and
Lun 2008). Additionally, it significantly affects the energy
consumplion and the natural ventilation of buildings within
the area where improvements are needed in the next decade
to ensure more stistainable buildings (Grimmond et al. 2000).
Therefore the increasing number of people immigrating
to wrban arcas in recent years has wrged the establishment
of numerous buildings and the transformation of green
spaces, which pgradually increased the intensity of urban
heat island (UHI) in mega cities such as Beijing in China.
Correspondingly, the deterioration of the micro-scale
ouldoorfindoor thermal environment in apariment blocks
has become a serious problem. Such delerioration is nolable
mainly for the aggravation of ouldoor thermal environment

E-malk: linbretsinghsaedia.cn
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and overlooked in buildings that do not utilize natural
ventilation as a ventilation strategy (Mahdavi and Proglhaf
2008).

Many counlermeasures, including oplimum arrange
ment of pilotis, planting, proper architectural design and
environmental engineering have been proposed from
different standpoints to miligate parlial heat island and
to improve the micro-scale outdoor thermal environment
in urban areas (Hsieh et al. 2010). Several studies have
investigated green building cases to quantify outdoor
thermal comfort and heat island potential change in a day
according to building type, site planning type, and facade
direction landscape ratio (Jeong and Yoon 2012). The
ameliorating effect brought about by the arrangement of
trees, particularly their shading of solar and long-wave
radiation and production of latent heat, has also attracted
allention (Yoshida el al. 2006). Mulli-objeclive genelic
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Topic B4: Ventilation

ANALYSIS ON ENERGY SAVING POTENTIAL OF FCUS WITH COOLING
WATER IN THE UPPER ZONE IN LARGE-SPACE BUILDINGS WITH
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SUMMARY

Normally, large-space buldings adopt the stratified amr-conditioning system for cooling. In
the upper zone it has ventilation with outdeor air or radiant ceiling svstem with high
temperature chilled water to save energy. However, the ventilation in the upper zone is not
suitable for the outdeor environment with high temperature and high humidity, radiant ceiling
system in the upper zone has the potential damage of dewing. Therefore, a new method with
fan coin unitz (FCUz) in the upper zone iz propozed in thiz paper. The cocling water of FCUs
comes from the cocling tower, which is low-grade cold energy and easy to obfain By
designing and studving twelve cases i summer air condiioming designed condition of
Nanjing city in China, the energy saving potential of stratified air-condifioning svstem
large-zpace buildingz with the new method iz znalyzed. The results show that the biggest
energy saving rate iz gbout 20.84%.

INTRODUCTION

Large-space buildings such as industnizl buildings, airport terminals and gymnasiums cover a
wide range of size and consume a considerable amount of energy. Normally, large-space
buildings zdopt the stratified air-conditioning system for cocling, which only air-conditions
the lower zone (occupied zome). What's more, different ways are applied to deal with the
upper zone to save energy, such as ventilation with outdoor air and radiant ceiling system
with high temperature chilled water (Atla and Jelena 2001) (Faffat et al. | 2004). However,
for ventilation in the upper zone, when the temperature and humidity of fresh air iz high
enough, the exhaust air's enthalpy will be lower than the fresh air's to bring in more fresh air
cooling load For radiant ceiling system in the upper zone, it has the potential damage of
dewing (Stanley, 2002).

To reduce the energy consumption effectively for cooling in large-space buildings with

stratified air conditioning svstem, it should decreaze the air temperature in the upper zone
without introducing moizture to the upper zone. Supposed that a few FCUz (Fan Coal Units)
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EQUIVALENT CONTAMINANT SOURCE: A NEW INDEX TO EVALUATE THE
LOCAL VENTILATION PERFORMANCE
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SUMMARY

Local purging flow rate and loczl ventilation rate are the main evaluation indices of local
ventilation. When the diztribution of contaminant source in a ventilated room 13 non-uniform,
the two indices are unakle to evaluate the local ventilation performance. To evaluate the local
ventilation performance efficiently, equivalent contaminant source, a new index that is based
on the Markov process of indoor airflow iz proposed in thiz paper. A new evaluztion method
on the lecal ventilation performance is built by combining equivalent contaminant source with
local purging flow rate. Nine cases with two occupants in an office room are designed to
demonstrate the new evaluation method. The result shows that the proposed methed can
evaluate the local ventilation performance.

INTRODUCTION

Ventilation is a usual method to maintain mdoor air freshness and control the contaminant
concentration. The traditional ventilation normally considers the overall rather than local
effect. Therefore, indice: zuch as nominzl ventilation rate, awr exchanpe efficiency and
contaminant removal efficiency are generally used to assess the ventilation performance.
However, in most cazes, the airflow field formed either by natural ventilation or mechanical
ventilation 1z non-uniferm. In this case, the overall performance cannet represent the local
ventilation effect. Therafore, these fraditional indices are inadequate to present the indoer air
distribution details and evaluate the local ventilation performance.

With the continuous awarenezs of non-umiform air disinbution, more and more attention was
paid on the local ventilation performance. Many evaluation indices were proposed to evaluate
local ventilation performance. They can be divided inte two categories: local ventilation rate
category, such as local mean age of air (BRITISH STANDARD, 2007}, local ventilation rate
and local air exchange rate (Shao et al, 2011); local purging flow rate categery, such as local
purging flow rate (Sandberg and Sjdberg, 1983), byvpass factor (ASHRAE, 1999), and net
escape velocity (Lim and Ite, 2012). Local Ventilation Rate (LVE) and Local Purging Flow
Eate (LPFR) are the two most typical indices among them. LVE 1z defined as the reciprocal
of the local mean age (Shao et al, 2011), which can evaluate the local ventilation
performance when the contaminant source is distributed uwniformly. LPFR. expresses the net
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Risk assessment of population inhalation exposure to volatile organic @m s
compounds and carbonyls in urban China

Zhengjian Dy, Jinhan Mo ¥, Yinping Zhang
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ARTICLE INFOD ABSTRACT

Ak kisinay: Over the past three decedes, China hasex perie noed rapid urbanizaion The risks to its urban po pulstion pased by
Recered 6 fnuary 2014 i nhalation exposure B harardous sir pollutants [HAPs) have not been well charseriped. Here we §ummar 2
Acceped 22 june 2014 recend rmeranements of 16 highly prevalent HAPS in urban (hing and oom pile their distrbation inputd Baked

Avalable: omiine:2 August 1113 an activity patterns of wrban Chinese working adults, we derive persoal exposures. Using  probabilistic risk as-

E - semment method, we determine cander and non-tancer risks for wiorking lemales and males. We alio e s the
Aur peiburion wneertanty ddocisted with ik eftimates wing Monte Cardo dimulition, sdounting for v aristions in HAP aia-
Exposure ceniral ong, cancer potency laotors [OPFs ) and inhal stion rates. Ave rage tolal lileGme cancer ks sttrilmtsbie
Cancerrisk o HAPs are 2 27 « 107 (227 additiona] cxses per 10,000 people expase d) and 293 x 107" for Chinese urban
Onrbdoor wiarking lemales and maled, respactively Formalkdehyde, 1 d-dichlorobenzens, benzene and 1.3-butsBene are
Indkr the major rigk antributors yiekling the highest medisn cander risk e stimates, =1 = 107 About TE of the risk
LLirban L g isdue to expasures ocaurring in homes Outdoor sounces contribule mos to the risk of bereens, ethy lbenzens
il carbon tetrachiaride, while indoor souress dominste fr all other avmpounds Chronde expadane limits ae
nit extamaded for non-cand nogenic effeas, except for lomaldehyde. Risks are overestim sed if var stion i not
stmunted for. Senitivity and yies demonstrate that the major cntrbubars ool variance srerange ol inhal
tian rabes, (PR ol formal dehyde, 1 d-dichilomobenzens, benmene and 1 3-butsdiens, and indoor home @ncentr »
tiors af formaklehyde and benzene. Despite unceninty, risks exeeding the sceplable benchmakal 1 107"
Suggest sctiond to reduce expadures. Future effons should be dirested toward large-scale messunements of air
peaill i ant concentrations, relinement of CPFs and investig 56 on of populston exposune parameters The present
Aty i 4 first effon b estimate ardindgenic and non-carcinogéendc ks of inhalition expodune & HAPS far
thee Large wiark ing populstions of Chinese ciles

02014 Esevier L Allrights reserved.

1. Imtro duc ton inurban air polhition [ Fanget al, 2009; Zhanget al, 2013b). From 190
to 2010, China's urban population more than doubled; net urban res-
Publiccomcern re garding organic haz andous air pol hatants [ HAPs ) con- dential building area grew from 4 to 21 hillion m% and the number of
tinues to grow worki-wide HAPs have a wide range of sources, eflects meaitor vehicles increased from 5 to T8 million (NBS, 2011). By 2007,
and exposure routes. Their sources include indoor sources (Clarisse China®s formaldehyde production had reached a staggering 12000 kt,
etal, 2003; Kim et al, 2001), outd oor vehicle emisgons and industrial about 4000 times what it was five decades earlier. More than 65% of
combustion [Guo et al, 2004b; Ohura et al, 2009).Their advers health formaldehyde produced is used to synthesze resins used in construc-
effects range from irritation of eyes, skin, mucous membranes and re- tion materials which are therefore a source of i ndoor formal debyde pal-
spiratory tract (Jones 1999; WHO, 2010) to serious chronic illnesses lution (Tang etal, 20009].
such as asthma [(Weisel, 2002, chronic obstructive pulmonary disease However, qualitative and q uantitative changes in population expo-
[Viegi et al, 200&), candiovascular disease and cancer |Lewtas, 2007; sure to HAPs with urbanization in China have not been characterized
WHO, 2010). Because of their relatively low boiling points and high sufficiently, nor have the health risks of these HAP exposures. The few
vapor pressures, the main exposure pathway to most HAPs is through studies that have assessed health risks posed by HAPs in China hawve
inhalation {Ramirez ef al, 2n2). heen limited to either indoor or ouid oor exposure, or toa small number
Due to rapid industrial and economic development over the past of carcimogenic HAPs, or to localized cases within small sample sizes.
three decades, China has experienced large migration from rural areas Zhou et al. (2011) monitored personal exposure to volatile organic
to cities; urban growth and moderniz ation; and a concomitant increase compounds (VOCs) and estimated associated cancer risks (median,
44 = 107 * which means 4.4 additional cases per 100,000 people ex-
Comespomding axghr. Tel: + 8610 6277 S84 fax: + 86 10 62773461, paosed | in Tianjin. However, their results were limited because formal-
E-mard address: majinhamtsn g adu o | Ma) dehyde and acetaldehyde were not consdered and data was only

it b Ao o, 100 W06 miin £ 2071 4. 061014
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Abstract

Backpromnd: In the last 30 years, the aweraze ensrEy consumption of one person has risen from 30 kece to 204
kgos in Chinsze rural areas. Considerins rural areas in China ocoupy over a half of China's population, the stady an
enerzy usage of noral kowses iz cedal o the development of boilding energy afficiency of China Flszsarchers have
conducted mamy sudies on this sifuation, and the climate and techmology are mainly considered in these stodies
Howewer, in recent vears, great chamsze: hewe faken place m terms of socizal factors of rural arees in China, for
exampls, noral migration to the cities and gender imbalance Some chanzss may lead the noral oooupants to 2 kizh-
carbon life-style

Objectves: This research exploitz the data colleced Tom rural houses in sputbrwest China and aims: to esw@hblizh
wikirk factors relate to ocoopemt social aspects, and fo what exfent affects emergy-related characteristics i umal
house:. We hypothesize, in noral housss, that the energy efficient desizn smategies are not onby related to climatic and
buildinz emelops phywiral characteristics bt 2lso may be dermred with the particular considerations on secal faciors.
Methods: 30 bowszes in Tongzi rural area of Choneging city were selected as the samples. In this paper, the social
factors Lie in three folds in this research, ocoopants” demopraphics, lifs partem:, and bekeviars. The energy-related
characteristics embrace three azpecis: thermal comfort, predicted energy corsumption, and hesting methods
Meanmement: on ensTEy usage and envircnmental performance were conducted for each houzse Alwo, we nsad semi-
structured interviews an social factars for each family. The process of life patiems was observed by the razearchars,
In additvon, statistics from the local govemement were nsed The variables in thiz research are imeestizated by linsar
TeEression, one-way ANOWA, and confinsency analysis.

Eesuliz: This shudy shows the female sroup prefamed to warmer thermal copdition: and spent 33% more hours in
latckems which consume over 30%: total building energy in rural houses. The group with more hoarz per day spent
guiside reparted the lower level at the mdpor operatve temperange, compared with the group with mere indoos hours
{P-vale iz {042}, In addition, two bazic beating choices in winter were adopted by naral ocospants: charcoal braziess
{28.6%;) and indoar sun exposure {71.4%). Alse, the u:e of charooal bramiers compramized with aging.

* Cormsponding amthor. Tel: 86-10-62TE560]; S B6-10-027E3691
E-riar! addrsss idakian@marl toipius el o,

IBTH-GHZ & M0l The Authors. Pohlished by Fleewicr | id. This i an opes scoess anticle under the O RY-NC-RTD Roesee
doi: HLID & cpypeo. 20 4. 10,1 47
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ABSTRACT

Wulong County i g kigh altitude mountamous region located in the southeast of Chongging Province,
inciuded in the kot summer gnd cold winter (HSCW) climare zone of Ching The indoor and outdoor
femperatures arg guite low during the winter and sometimes are intolerant for [ocal occupants. The
percentage of possible sunshine i only 13% in winter according to meteorological data, which makes it
nearly impoessible 1o wre rolar energy for space heating. Orher ways of hear gaining withour exrra energy
consumption should be explored for the rural Rouses of thiz areq This paper mmalized impacts of
cooking activities on indoor enmviFrommental quality, and estimated rhe potemrial af hear recovery of
cooking stove for space heating. We conducted in-depth observuations of occupmas ™ behavior (ncluding
life parterns and cooking activities) and field mvestiparions on thermal environment and indeor air
gqualiny. 4 series of design stratepies were proposed based on these survey resulzz. The strategies
emphasized the utilization af heated walls and a proper room lgyout.

INTRODUCTION

The hot summer and cold winter (HSCW) climate zone, with .55 bkillion people living thers,
covers a grand area of the central China. The climste iz far harsher than any other places of the same
latimade. Wulong County located in Chongging Province with an average altimde of owver 1, 000 metars
above z2a level, iz a representative area of the H3CW zone. The annual average temperature iz 13-18°C.
The extreme minimum temperamre can reach as low as -3.5°C. while the highest temperatore is
41.77C, with high humidity all year round. The anmial precipitation iz 1000-1200mm. hIost pracipitation
iz April to June for four months, accounting for 39% of annual precipitation. Peaple live in this remote
mountaingus ared suffer from both extrame hot summer and cold, wet winter. The prezent exizsting rural
houses fail to achieve thermal comfort especially in winter. According to the field measurements
performed in February, 2012, the average indoor air tempersture of a traditional timberwork house is
2.45°C. The indoor temperature even fallz below zero sometimes. The zituation with the modem
concrete house is no better. The average mdoor air temperaturs iz 4.58°C with the minimom valoe of
1.4°C, which are far below the thermal comfort zone. The heating seazon iz up to zix months from
October to the following MMarch.

3uch INTERMATIONAL PLEA CONFERENCE
16-13 Decomber 2014, CEPT Usiversity, Ahmgdatad
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ABSTRACT

The thermal performarice aszessments of rural howses are often ingccurate by thermal calculation or
simulation due to complicated micre climares of rural sertlements and the igformal proceszes of seff
built structures. Infrared (IR} thermograpky iz an effective and qfficient tool to evaluate building and
mupterigl performance. Thiz srudy aims to show the possibilizies of using IR imaging o benter understand
the thermal process of rural houses. Several pepical rural houses with differere Einds of building
envelopes m the Sowfneest of Ching were selected 4 series of thermographs were taken under variows
circumstances, moluding different seazons, tme periods and weather conditions. Cortimuous outdoor
and indoor gir femperature measurements were conducted simultaneously. The results show that the
correlarionship benween envelope surfoce tempergrure distribufions and air temperature varigtions gf
adjeinmg reoms, ai well @ the kear gaining and losing processes af differens building enmvelopes.

INTRODUCTION

The smdy on the thermal environment of rural houses iz of great significance. On the one hand the
maral structures are often well-acclimated with low energy consumption. On the other hand they may still
need improvements to meet higher thermal comfort requirements. However, the thermal performance
azzeszments of mral houszes by uzing regular thermal calculation or simulation tools are often naccurata.
Eacausze the microclimates of rural settlements are often complicated and the informal processes of these
zalf-built structores cannot ensure the folly uze of material properties. Furthermore, most rural honzes are
free running which mesns natoral ventilation iz enhanced. Especially in the souwthwest of China, the
locals like having doors and windows open all day long even during the cold winter due to their living
hakitz. Therefore, the simmlation results which bazed on am enclozed-zpace model and laboratory
parameters have low relizbility.

Infrared (IF.) thermography iz an efficient tool to obtain the superficial temperature diztribotion of
the inzpected object. It has a broad range of applicability and has been applied to buildings for a couple
of decades [1]. IF. inspections of building envelopes can be used to dstect heat loszes, insulation defect,
thermal bridges, air leakagze and moisture sources, HVAC and electrical installations can also be
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Field Study on Indoor Thermal and Luminous Environment in Winter of

Vernacular Houses in Northern Hebei Provinee of China

Shi-Meng Hao' , YeHao Song™®, Jundie 1, Ning Zhu'
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Abstract: In this paper, a climate-sdaptation study of vernscular houses in northern Hehei Provines has heen
conducted hased on quantitative field surveys. Threes typical vermnscular homses with different kinds of lilding
emvelopes were selected. The field sarveys incloded investigation on building material and constroction,
messurement of indoor thermal emdironment, infrared thermographic smdy  of huikling envelopes  amd
messurement of luminows environment. The resubs showed that the indoor air temperatures were helow thermal
comfort zme from late night till carly moming and the horizntal temperature gradient was alwvious. The adobe
wall showed hester thermal performance than the other twn. As for the huilding layout, it is heneficial to put a
stareroom on the north side of the house 25 2 temperature boffer zone. Furthermare, due o missing insulation
amid the informal process of comtroction, significant amounts of heat escaped from huikling emelopes,
especially fram the comer of wall, ceiling and around the apenings. The daylight factors on the wark plan in the
main rooms were accordance with design standards and the level of i luminance met the requirements of family "5

-2015 Ch

daily activities.
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1 Iniroduction

Kanghao County is located at the nodhwest corner of
Hebei Provinee, China, with an average elevalion of
M50 meters I ois pant of the southem end of the Tnner
Mongolia Plaiear and belongs o ihe Sever cold climate
wonee. The avermge annual temperature is L2 T with min
and beat over the same period. The courtyand bowses in
this area typically dand for dwelling bowses in the plain of
MNorth China. The main loese s suth or sosheast
ofented with 3 -5 moms, Duee 1o the inq.la.l‘i of historical
g i el from Shanmd Provinee, the hoses
in this area have the chametedstios of the traditional
vernacular dwelling situated in Northem Shans.

In this paper, a climate-adaplation stedy of
vemacular howses in Kanghao Counly has  been
conducted. The research gmaup carded o the feld
investigation and measurements from February 19th 10
Febiruary 27th, 20012, Three typical vernacular houses
with different kinds  of  building  envelopes  were
selected.  The constrection  information  including
building material and eneny consumplion was collected
by questionnaire interviews. The measurement of indoor
thermal environment, infrared thermogmphic susdy of

Racavad 4 <08 - 06
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].n.li|n||i.rlg fl'lw‘.lﬂl.lﬁ:i and measuement  of  luminees
environmeni were alse included.

2 Methods

2.1 Assessed Buildings

The earliest existing houses of the village were
built in the 1960s. These houses were made of adobe
brick with tlse dimension of 400 mm = 200 mm = 70
mim. The suffaces of walls and roals were Mﬂllylis}md
with musd amd stmw, leading o min emsion problems
during the miny season. B mquires a lot of labor 10
build and needs high mainienance o boeild an adobe
bmeze. Along with the export of neal labor from 1960, the
adobe bricks were padually replaced by clay bricks. And
dlter the 1990s, the adobe bricks were no longer in wse,

Three representative houses were chosen for this
stdy, as shown in Fig. 1. Howse A was an adobe
howse built in the 1970 5. The thickness of the north
wall is 800 mm and all the aher exteror and interior
walls are 400 mm thick. No thermal insulation layer
was installed for walls and roods. The house has four
maoms. The eastern bedroom has double-window with
aluminuem alley fame while the oher moms  ese
||l'|nrh'|n|.ﬁ.y¢.r witkows with woad (mmes.

y of Sebavegieal Bullding Seiave (Coas
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Fieldwork Test Research of the Impact on Building Physical Environment
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on Six Types of Atrium Space in Cold Climates

Ye-Hao Sang'”, Jun-fie ', Ning Zhy', fia-fiang Wang', Zheng-Hao Lin'
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Abstraci: Since the research on verification to passive design strategies in sustainahle huilding is a1 the initial
sage, and its test method and verification conclusion are not seientific enough to validate, this paper proposes
the necessity of hoilding physical environmental monitoring o quantitative optimization of passive sirategies
efficienc ¥ from the tive of architecture design and hoilding emdronmen. Adopting comparative research
method, this research chooses siv types of atrium space in cold climate in China & a prototype, focusing on
hailding physical envirenmental performance difierence in and hetween atrium and hoilding main spece. Spatial
parameters of the atrium space will he divided into four factors spatial geometry, interfacial roperties, intemal
amd external related categories. With sahdividing these four fartors into sub4dactors, this paper makes cross—
coamrarison among the sb-factors to clanify passive srategies effectivenes in striom.  Data comparizon analysis
shows that Winter atrium passive strategy in cold regions from traditional view is not obvious in practical
application, and test data need 1o he sratified refined in atriom design in case of optimizing pessive srategy

of Fdacat i, Tainghoa Uniwesity, Beijing 100084, Chim)
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1 Inmireduction

The research on verfication & passive  design
sirabegies in astainable building is at the initial sage,
amd its test method and verilication conclision are ot
seientific enough 1o validate. Since the lack of actual
verification data b:u|.|1.n'|"|... amchiteets " means and methods
e select passve dmlegies in amhilecture design plrase
are still hased on subjective judgment or  computer
simulation ¥ . Without long term and real testing daia 1o
be confimed or falsified, the effectiveness of the passive
stmtfgiﬁ may nol be easy io ﬂ|.din|i:w. ihem furiber on g .
O this account, this paper pmoposes the necessity of
building physical environmental menitoing to quantitative
optimigtion of passive stralegies efficiency Tom  the
perspedtive of amhileclure  design pmtotype.  How o
determine a passive stmtegy work is a complex provess,
which may be inflleenced and maricted by many facios,
and need o be veriflied thmugh pmetice experience and
long-4em moniloring verification B4

2 Field Survey

The field survey selects the most typical passive

Racavad 2014 <03 <01
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design strategy—atrivm space which has the function of
moadielaie in architechsme dﬁsigl F}lrm. The atrium
space is wualy considered o organize the funetion and
steamline all space reasonably, and pmomete building
nature lighiing and venilation ahility by impmving ihe
communication  between  building and  nawre,  and
optimize indoor environment quality by inseding green
and coudyan] space B-4  The field SUFVEYE  WER
condected in 4 buildings in Xi"an and Beijing city
within cold climate w=one of China, including six
different types of atrivm space. The building names and
ondes ame as Tollows mespeetively (Fig. 1) 0 Xi ©an
ChanBa Business Center {Building code! BI, B3],
Shaanxi Library (Building code ZB2 ), Xi “an Jiasong
University Teaching Administrative Building {Huilding
eode JB4) . Amhitecture Design and Research Institute
ol Tsinghua University (Building code /BS, BA).

Field SUrvEy Feriml started from 30" December
013 1o 15° February 2014, lasting iwe and hall
months, In onder o research interior thermal comfont
and indoor air quality (IAQ)) derng Winter perad, the
meniter  iems  incloded  envimament Lempermaliore,
hemidity, wind veloeity and C0 concentmtion in and
between atriem  and surmunding main space.  The
instruments of field suvey were including 13 sets of

Sgaasrid by et Ky Prsoct of Mot Nanral Sedeance Foalitton of China (Const Mo, S1138004) sl dhe Wt ]l Secteswce annd Teehshogy Siagapuset
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WRF Environment Assessment in Guangzhou City with an Extracted
Land-use Map from the Remote Sensing Data in 2000 as an Example
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Abstract: Mesacale uthan emdironment forecas combined with WHF & a current fromtier in infernational
academic. Taking Gnangzhou a5 an example, the new lind-use model presented by the present mshors, the
existing USG5 and MODIS models in WRF were firstly compared to the remote sensing model in this article.
The comparizon result shows that the land-use mode] presented by the anthors has the highest similarity with the
remote sensing data. Secomdly, the new land-sse model was nsed w0 replace the defanlted land-wse data in WRF
for simmlation. By comparing this simulation resubs with the WRF resuls using the defanlied USG5 and MODIS
model, it was showed that the geographic models have a great impact on the messcale emvironment forecast
remk. Abo, the geographic information madel presemted in this article shows the hest accuracy when comparing
with the ohservation data. Hesuls in this sudy are going to he an important reference in the contemporary
international forefromt of mesoacale uthan enviromment sudies by WHF.

Keywords ! mesacale emvironmental asesment: WHF model! remote semsing

CLC muwmlber: T Dacument oode A

1 Intreduction

1.1 Background

Topic on land—ese and associated changes inwrban
environment has been a core sudy globally. China has
been undergeing a pedod of economic elfoem and
expansion since the lae 1970 s, acoompanied by rapid
and widespread wrhanizaiion and a delerioralion of
wban environment cassed by the wrban heat island
[UHI) . In recent years, for the whan scale level, with
the development of CFIY in mesoscale as well as the
ahllfﬁphﬁrii: maodels, for P.r:allll.ﬂe. the  mesoscale
forecasiing caleulation methods such as the Weather
Hesearch Forecasting (WERF) ¥ and the fiflhpeneration
Pennsylvania  State  University-National Center  for
Atmospheric Research Mespscale Model (MM3) 5| it
has become  easier 1o understand  the relationship
beiween the disiibution of wrban land and the UHIL
This is leading an explosion of meseamhes on the wiban
environment in messeale.

This ﬂlﬂiy i frj.lﬁlﬂ'l.ﬂi in (:'-llﬁ.nph'll, which is
located in south China I1is the capital and lagest city
of Guangdong provinee and the 3% largest Chinese ety
as the city owned a population of 12, T8 million of the
2010 censis . Located in the smuth-eentml portion of
Guanglong, Guangzhou spans from 112° 57 to 114° 03° E

Racwwad 2014 =03 =01,

Article I} 10059113 (H)14) 156026407

]mg'iudﬁ and 227 367 10 237 56° N latiusde. The city is
part of the Pearl River Delta and the eity center is
situated next 1o the Baiyun Mountain,

Located just south of the Tropie of Cancer,
Guangehou has a humid subtmpical climale which is
inflienced by the Easi Asian monsoon. Summers ame
wel with high lemperatsres, high humidity and a high
beat index. The hottest period in the Summer wsally
lastz from Jul. 11% @ Aug. ™, whase avemge j.u‘s'im‘]
i= 41 days 5 On the other hand, cily ama in
Guangghou is also expanding al a very high speed.
From the stalistical daia on China City Statistical
Yearbook , we can realize that the constructed ama in
(:'-llﬁ.ngzh'm city has increased more than 4 times singe
the year 2000 (Fig. 1), which is much fasier than the
average expansion pace in the whole China,

1250 =

Comtmacted areallom’)

0 00 005 2012
Time=

Change of constructed land area in Guangchou

Fig. 1
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Research on Two Types of Buffer Zone Impact on Surrounding Office

Space Environment in Winter in Cold Climate Zone—a Fieldwork in
Architectural Design Institute Building of Tsinghua University, Beijing

Ye-Hao Song™, Jun-fie L', Ning Zhy', Jio-dLiong Wang®, Shi-Meng Hao

(1. Scbuad of Archisersure, Tainghas Univenity, Bejjing 100084, Chira
2 Koy Libwrstory of Fen Plasning & Creen Building, Misbary of Fdncarion, Tinghus Universiy, Teljing 100084, China)

Absitraci: Building huffer sone space is not only ane of essential approaches for heter mental quality of interiar
ilding spare, bhm alss an important factor that may inflience imerior thermal comfort and energy
comsumption. This study aims o analze regolative advantages of hofler zone fo the sumounding fanctional
spaces. Based on a fieldwork test in atypical office oilding in eold climate zone in Beijing, China, the monitor
data show interior physical performance in the Winter. The ressarch selects two types of different haffer 2anes in
the: same tuilding. Ume is 2 south-faced gresnhouse which has largs dimension with plenty of vegetation, and
the ather is & simple atrium in the middle of five floor huilding with momnt of skylights. The factors and their
influence t0 sumounding functional spaces and the whole huilding are foond ot from the comparisons of
collected data by floor to fleor monitor st on bath bofier 2omes at the same fime. The comparisons of o types
of huffer zomes conchide that the greenhouse is more effective to air quality regolation bt not s clearhy well-
performed fo thermal haffering as expected duoe to the dominate active cenmral heating in the Winter. This
fieldwork test resnbs for boilding performance can he helpful for hath architects and enginesrs in the early phass
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of sustainahle design.

Keywords: poblic building,: hufler zome : huilding performance & fieldwork tes) space effect
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1 Introdution

Atrum and er]'lﬂmw are ||=||.B]]r considerad as an
impotant mle o regelale the mental gquality of
amhitectural  spaces.  They  can  amange  relaiive
Tienetional SRS, j.m'widé natural  ventilation  and
lighting, embody eoutyard with greening in the building
and this make architectural fom 1'|_I'.|1.i|||im‘| [I-i. These
atrium and greenbowse intmdsee natuml envimmmental
fackrs intoe the artificial spaces, and aveid the leee
opemling coniradiclion in the earlier prototype design
phase *=9 | For the Greenbowse Effect in cold climate
wone, these spaces ame expected 1o weaken the impact of
outside cold air or lempemsture and Ui called Buffer
Zone "™ | However, these advantages of the regulation
i the whole or some pads of buill envimnment, are ihe
simple judpment a prion in design plase, and need o
verify from the fieldwork test of the building pedommance
in the operation plase =l ks stsdy aims 1o venly
the space effect fom the buffer zones to the inner
neighboring spaces, through onsite tesing of buili
plysical environment of a typical office building in

R iend 2014 <03 <01,
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Beijing, Architeemml Design  Inditute  building of
Tsinghua University. There are two types of Lidler oones
in the building: one is a southdaced greenhose which
has large dimension with plenty of vegetation, and the
oher is a simple arium in the middle o five floor
building with mount of skylights.

2  Architectural Spaces and the Strategy of Buffer
Lones

Architectumal design institute building of Tainghea
University was designed in 1997 and beili in 2000,
This J.nli]di.rlg has a rﬂ‘:mrlgu]ar N j.l].ﬂ.rl.. RC framed
slasclure and five floors with a]tfgﬁﬂw.r BS00 m°
area ™ | In the design plase, it was developed through
the sestainable stralegy by means o encloare
insulation, shading, greenhouse and solar energy, and
alfered the efficient work place and healthy envimnment
for the people il

The smih-faced greenhose iz 3dloor high [(as
shown in Fig. 1), offerdng a vibmnl inside landscape for
a break as well as nﬁ.dlli‘:irlg ihe illlj.lal‘:i from ouiside o
inner functional spaces ™ | As expected of architestirsl
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Towards a Net Zero Energy Building

Collaboration-based Sustainable Design and Practice in the

Waterfowl Pavilion, Beijing
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ABSTRACT

=

Waterfow! Pavilion in the Bejing Zoo is
designed to be 2 net zero energy bullding, alming for

zero @nergy and zero carbon emission. The designers

adepted an integrated design method In the desan
process, and exploited from theee different layers

namely the urban context, architecture and detalling

And the ceation of forms has been combined with

demands of sustainable
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Interactive Relationship between Urban Spatial Expansion
and Mobility Growth in China
DING Chuan I IN Yao-yu, WANG Yao-wu

(Shenrhen Fey Laboratory of Urben Planning and Decision Making Simulation, Shenzhen Graduste School, Harbin Instiate of
Technology , Shenzhen 518055, Guangdong, China)

Abstract There is a close relationship betwesn urban spatial expansion and mobility growth. To imeest-
gate the degres of sl influences and charactenistics of Ieractive egquilibrivm between them since the re-
form and opening in China, this paper uses the econometric methods based on the data of urban spatsl expan-
sion and mobiity growth during the period 1985-2010. The empirical results show that there is a long-term
stable imteractive equilibrm relstionship betwesn urban spatal expansion snd mobility srowth The smdy
finds that the mobility prowth exarts a bysterstic impact on the urban spatial expansion The dominant factor
influencing the urban spatial expension is from its own and the impact of mobility growth on wban spatisl ex-
pansion is little in early years. However, the mmmmes] impacts between them reach a stable equilibriom in the
lomg-term. It is belpfial to recognize the relatonship between whan spatial expansion and mobility prowth in
China, so that some measres can be taken 1o response to the wrhan expansion problems.

Eeywords: wrban traffic; interactive relationship; quantitative methods; urban spatial expansion mobilicy
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Towards Net Zero Energy Building: Collaboration-based
Sustainable Design and Practice of the Beijing Waterfowl
Pavilion
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Abstract

Collaboration-based design 1s &n essential approach for sustamable building mtegration which leads to
higher space efficiancy, construction material conservation, energy consumptou reduction. bnlding
appearance improvement and so on. The integration of sustamable bmlding calls for unified control and
coordination method to lead the building to be a more holistic process. This article's objective iz about the
cooperation process research betwesen people m decizion, design and feedback phase from related group
and department participating in the bulding project. Thiz paper is trying to set up a life-circle oriented
framework for net-zero building (NZEB) from decision-malang, bulding-designing to post-occupancy
evaluation as a bazeline and a demonstration for future bwlding works. Taking the newly-bult public
building, Waterfowl Pavilion in Beijing Zoo, Beijing, China as an example, this article illustrates how to
form the collaboration-based design framework and methodology for net-zere buildings. For the reason
that the Waterfowl Pavilion iz not only an exhibition building for public visiting, but alzo a residential
houze for birds o hatching, breeding, lluug and growing that the building performance requirements are
more complex than ordmary buwlding. The sustamable strategies which match to the low-energy and low
carbon emizsion reqmrements are sorted in different targets to each tezm member. Thepm‘pose of thiz
study i3 to set up the Decizion-Design-Feedback Phase Process, which iz an application reference. In any
desizn stage, the decision makers and the designers could choose, judge and evaluate how design stratesy
factor would fit the user satisfaction and evaluation syztem in the future. It 1s a showease to demonstrate
better collaboration-based sustainable design znd practice for buildmg integration.
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hexavalent chromium in ambient particulate matter using EPA method 6800
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Measurement of carcinogenic Cr(VI) in ambient PM is challenging due to potential errors associated with conversion between Cr
(V) (a carcinogen) and Cr(lll) (an essential nutrient). Cr(lll) conversion is a particular concern due to its >80% atomic abundance
in total Cr. U.S. Environmental Protection Agency (EPA) method 6800 that uses water-soluble isotope spikes can be used to correct
the interconversion. However, whether the enriched Cr(I1) isotope spikes can adequately mimic the Cr(Ill) species originally in
ambient PM is unknown. This study examined the water solubility of Cr(lll) in ambient PM and discussed its influence on Cr(VI)
measurement. Ambient PM ;o samples were collected on Teflon filters at four sites in New Jersey that may have different Cr emission
sources. The samples were ultrasonically extracted with 5 ml. DI-I1,0 (pH 5.7) at room temperature for 40 min, andlllavmmbrudby
ion chromatography-inductively coupled plasma mass spectrometry (IC-ICPMS). Cr(11l) was below detection limit (0.06 ng/m’) for
all samples, suggesting water-soluble Cr(lll) species, such as CrCly, Cr(NOy);, and amorphous Cr(OH) s, in the ambient PM were
negligible. Therefore, the enriched *°Cr(lll) isotope spike (in the form of Cr(NO3);) could not mimic the original ambient Cr(1ll).
Only the conversion of **Cr(VI) (in the form of K CrO) was taken into account when correcting the interconversion. We then used
NallCO,—pnmndMCEﬁhas{pupddmlhmnchdmopm)mm&{yl)mhanhauPM,. The samples

extracted at 60 C pil 9 solutions for 40 min followed by IC-ICPMS analysis. Dnelolhecornclbno[(’r(l’l)

rubcaon the Cr(Vl) concentrations determined by EPA method 6800, 0.26 + 0.16 (summer) and 0.16 iDIl(mnler)ng/m

= 64), were significantly greater than those by the external standard curve, 0.21 + 0.17 (summer) and 0.10 + 0.07 (winter) ng/m’

(n=56)@<0.01.&|dalh—la1). Our study revealed that appropriate application of EPA method 6800 is important because it only
applies to soluble fraction of Cr species in ambient PM.

Implications: Accurale measurcment of carcinogenic Cr(VT) in ambient PM is challenging due to conversion between Cr(VI)
(a human carcinogen) and Cr(111) (a human cssential nutrient). The conversion of Cr(111) is of particular concern duce to its dominant
presence in total Cr (>80%). This study examined the water solubility of Cr(111) in ambicnt PM that was collected at four locations in
New Jerscy. Then we discussed the influence of Cr(111) solubility on the application of EPA method 6800, which utilizes enriched
isolope spikes to correct the interconversion. Our results suggested that appropriate application of EPA method 6800 is important
because it only applics to soluble fraction of Cr species.

Introduction

Chromium (Cr) in ambient particulate matter (PM) is emitted
from a vancty of anthropogenic sources (Barccloux, 1999;
Wemer et al, 2007), including metallurgical and refractory
industries, chrome plating, cement, fuel combustion, corrosion
inhibition, pigments manufacture, and dicscl exhaust
(Barceloux, 1999; Kimbrough et al., 1999; Yoo et al, 2002;
Wemer et al, 2007). Chromium in nature has two major forms:
hexavalent chromium (Cr(VT1), a pulmonary carcinogen, includ-
ing lung, nosec, and nasal sinuses) and trivalent chromium (Cr
(111), a human essential nutrient) (Scigneur and Constantinou,

1995; Barceloux, 1999). Exposure to Cr(VI) has been reported
1o be associated with an array of adverse health cffects, such as
nasal scptum ulceration or perforation, upper airway iritation,
and an increased risk of lung and nasal cancer (Kimbrough et al.,
1999; Ashley et al., 2003; Hazelwood et al., 2004). Cancer risk
assessments conducted in New York City, NY, and Los Angeles,
CA, suggested that ambient Cr(V1) had the greatest contribution
to the total risk among all heavy metals in these locations (Sax
et al., 2006). Given its health hazard, it is necessary to reliably
measure Cr(VI) in ambient PM.

Mcasurcment of ambient Cr(V1) is very challenging duc to
potential errors caused by conversion between Cr(VI) and Cr(111)
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The joint choice of shopping destination and travel-to-shop mode in downtown area is described by making use of the cross-nested
logit {CWL) model structure that allows for potential interalternative correlation along the baoth choice dimensions. Meanwhile,
the traditional multinomial logit {MNL) mode] and nested bogit (WL) model are aleo formulated. respectively. This study uses the
data collected in the downtown areas of Maryland-Washington, TnC. region, for shopping trips, considering household, individwal,
land use, and trave] related characteristics. The resulis of the model reveal the significant influencing factors on joant choice travel
behavior between shopping destination and travel mode. A comparison of the different models shows that the proposed CHL
muodel structure offers significant improvements in capturing unobserved correlations between alternatives over MML model and
WL model. Moreover, a Monte Carlo simulation for a group of scenarios assuming that there is an increase in parking fees in
downtown area is undertaken to examine the impact of a change in car travel cost on the joint choice of shopping destination and

travel mode switching. The results are expected to give a better understanding on the shopping travel behavior

1. Introduction

Both of the destination choice and travel mode choice
for shopping trips play important moles in travel demand
analysis and transportation policy assessment. Consequently,
understanding factors influencing travelers” destination and
travel mode choice is necessary to examine the potential
effectiveness of policy measures. Previous studies have widely
focused on the destination choice [1-3] and travel mode
choice [4, 5], respectively. In the past few years, research
on joint choice travel behavior was focused primarily on
the field of travel mode and departure time [6, 7], as well
as residential location and travel mode [B, 9]. As many
researchers mentioned, there is a strong relationship between
shopping destination and travel mode choice, and people
also often make the two decisions simultaneouwsly [10]. Joint
analysis of shopping destination and travel mode is helpful to
understand the interactions between them and is necessary
to assess the impact of the transport policies.

91

Multinomial logit (MNL) model and nested logit (NL)
mode] based on random utility maximization have been most
widely used to analyze travel behavior [11]. However, the
MMNL model imposes the restriction that the distribution
of random error terms is independent and identical over
aliernatives, which leads to the independence of irrelevant
alternatives (IIA} property. Therefore, unobserved similari-
ties existing among choice alternatives in MNL model are
overlooked. The most widely known relaxation of MNL
model is the NL model. For the NL model, a uniform amount
of correlation within a nest of alternatives is allowed, but
alternatives not located in the same nest are uncorrelated
[12]. For the joint choice analysis of shopping destination
and travel mode, two appropriate structures based on the
NL model can be described: one is used to nest by shopping
destination; another is used to nest by travel mode. However,
the both structures can only accommadate correlation along
one of the two dimensions. In recent years, the CNL model
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Abztract: In recent vears, there have been important developments in the joint analveis of the travel behavier based on discrete
choice models 2= well as i the formmulation of mersasmgly flexmble closed-form modals belonsing to the gpeneralized axirems valos
class. The objective of this work is to describe the simmltansous choice of shopping destination and travel-to-shop mede m dowrtonm
area by making use of the cross-nested logst (CHL) struchure that allows for pofential zpatial correlation. The analyziz uses data
collected 1 the downtown areas of Maryland-Washmston, IC. region for shopping tnps, considering housshold, mdradual, land
use, and travel-ralated charactenstics. The estimation results show that the dissinilarity parameter in the CWNL model = 0.37 and
significant at the 55% level, indicating that the alternatives have hish spatial comelation for the short shopping distance. The results
of analveiz reveal detailed miznificant influences on travel behavior of jomt choice shoppms destination and travel mode. Moreover, 2
Monte Carlo simulation for 2 group of scenamios ansing from transpertaton policies and pardans fees m dewnfoum area, was
undertaken to examine the impact of a chanze In car fravel cost on the shoppme destination and fravel mode switching. Thesa

findmgs hae mportant mplications for ransportation demand manasement and wban planmms.

Key words: shopping destination; travel mode choice; joint choice; cross-nested logtt; Monte Carlo simulation

1 Introduction

Destination choice and travel mede choice for
shopping trips both play important roles in the travel
demand analyziz and transportation policy assessment.
Conzequently, understanding the factors mfluencing the
travelers’ destination and travel mode choice is necessary
to examine the potential effectiveness of policy measures.
Previcus studies have widely focused on the destination
choice [1-3] and travel mode choice [4-3], respectively.
In the past few years, the research on the jomt choice
travel behavior was foensed primarily on the field of
travel mode and departure time [6—7], residential
location and fravel mode [8-9]. There iz a strong
relationship between shopping destination and fravel
mode choices, and people often make the two choices
simultaneously  [10]. Joint analvsis of szhopping
destination and fravel mode iz helpful to understanding
the interactions between them, and necessary to aszess

the impact of the transport policies.

Multinomial logit (MWL) model and nested logit
(L) model based on the random utility maximization
have been used most widely [11-12]. However, the MNL
mode]l cannot account for unobserved zimilanties which
emist among choice alternatives. In the NL model a
uniform  amount of comelation within 2 nest of
altemnatives iz allowed, but alternatives not located in the
same nest are uncorrelated [13]. In the past few vears,
many discrete choice models were developed based on
the generalized extreme value (GEV) theory proposed by
McFADDEN [14]. The GEV models are able to capture
the uncbserved similaritiez among alternatives, thus
relaxing the restriction of MINL and NL model [15].
Several specific GEV models have been formulated by
WEN and EKOPPELAM [16] and by DALY and
BIERLAIRE [17] and applied to the field of spatial
analysis such as the residential location choaee [2, 8, 18]
Therefore, one of the motivations in thiz work liez m
prezenting a CINL model structure based on the GEV
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