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Figure 1 Variations of fresh air rate required in different standards"’
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Figure 2 (Color online) Projected growth index of global chemical
production and population!

BT B 2 5, N E SRAR I A A2 % 1 B[R] 5
N EATT A 7 A B R —— AR . B R
5 B BURALELIS AN A, MIep AR R =, K2
B BRI 5 R A EA T, SRR EE IR

KERELEPEE, 19784FENE TG & 5% A 15
DL & J, PR, 38 2 A S ) B e
6] b & 35 23R T 20204F . H Ik [ A% 3k £ Ak A AL
P AR E AR U, RIS A 26 5 O (%1 3)!8,
T S AR WP, AR A R RN OR BE REFE RN
W hn. 2001~20124F, F& [ 4 50 5 i BEFE A it
R 7T RE B KRG K (K 4). 20124F 2 50 B RB FE
(RNEHEYTRE) N6.90x10° tee(MiARIELL), 2954
REVR N 2 B 1919.1%, AN, AW RREREL 1.17
x108 tce!™.

F T E IR E H i B RE IR AL PG, AR
Z - B T b AR 3 3 A T RE RN REE K1k

3.0

ZH
2004 —o— st E@EIR (1x10° m?)
—=— GDP/CPI

—a— NEIRE (1x10° m?)
1601 o rA==HIRES(1x10%8)
%ﬁgﬁﬁﬁﬁémxm%ﬂ

—s— AR AO(A1990F A DT 2R

125

120 4 12.0

80+ 115

4040
41.0

T T T T
1990 1995 2000 2005 2010
Fin)

Bl 3 (M%7 (7)1990~2010 [B] rp P B A A AR
SIS

Figure 3 (Color online) Various indicator of rapid modernization in
China during the period 1990-2010"#!
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Figure 4 (Color online) Total commercial energy and electricity con-
sumption of the building sector'"”!
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Figure 5 (Color online) Indoor formaldehyde concentrations of representative cities in different countries(1 ppm=1.23 mg/m? at 25°C)*!
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Figure 6 Indoor benzene concentrations in different countries, a region
and a representative city'>!
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Developing a sustainable indoor air environment: Problems,
considerations and suggestions

ZHANG YinPing, MO JinHan & CHENG Rui

Department of Building Science, Tsinghua University, Beijing 100084, China

People spend over 80% of their lives in indoor environments. The indoor air environment is very important to human health, comfort
and working efficiency. In the past two decades, China has experienced very rapid urbanization and economic development. Building
areas have developed very rapidly during this period, and the quality of life has continuously improved. However, there are serious
problems of the indoor air environment: (1) Building energy consumption continues to increase, which aggravates ambient air
pollution. (2) People in regions without central space heating systems desire indoor heating in winter to be thermally comfortable. In
such regions, use of the same techniques and standards as in northern China is unacceptable, owing to energy supply and
environmental capacity limitations. (3) Air pollutants of outdoor or indoor origin degrade indoor air quality, which is harmful to
human health. Taking several typical problems of the indoor air environment as examples, the present paper analyzes causes of those
problems and indicates certain unsolved scientific and technical issues underlying them. Based on the literature and some of our own
considerations, we assert that new approaches to such problems are needed to develop a sustainable indoor air environment that has
“healthy, thermally comfortable/acceptable, and energy-efficient” features. Suggestions for further discussion are presented.

indoor environment, building energy, HVAC, thermal comfort, indoor air quality, ventilation
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