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Index Assessment of Airborne VOCs Pollution in Automobile for Transporting

Passengers

CHEN Xiao-kai', CHENG He-ming'”*, LUO Hui-long'

(1. College of Architecture Engineering, Kunming University of Science & Technology, Kunming 650500, China; 2. National
Environmental Protection Engineering Center for Industrial Resource Recycling, Kunming 650500, China)

Abstract: Car for transporting passenger is the most common means of transport and in-car airborne volatile organic compounds
(VOCs) cause harm to health. In order to analyze the pollution levels of benzene, toluene, ethylbenzene, xylenes, styrene and
TVOC, index evaluation method was used according to the domestic and international standards of indoor and in-car air quality (1AQ).
For Chinese GB/T 18883-2002 IAQ Standard, GB/T 17729-2009 Hygienic Standard for the Air Quality inside Long Distance Coach,
GB/T 27630- 2011 Guideline for Air Quality Assessment of Passenger Car, TAQ standard of South Korea, Norway, Japan and
Germany, the heaviest pollution of VOCs in passenger car was TVOC, TVOC, benzene, benzene, TVOC, toluene and TVOC,
respectively, the average pollution grade of automotive IAQ was median pollution, median pollution, clean, light pollution, median
pollution, clean and heavy pollution, respectively. Index evaluation can effectively analyze vehicular interior air quality, and the result
has a significant difference with different standards; German standard is the most stringent, while Chinese GB/T 18883-2002 standard
is the relatively stringent and GB/T 27630-2011 is the most relaxed.

Key words:index assessment; objective evaluation; car; indoor air quality (TAQ) ; vehicular interior environment; volatile organic

compounds ( VOCs)
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YA (TVOC)  REH B PR S, ™ EA S 0,13 50,31 mg-m 1. %2 B2 R4 2
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Fig. 1 Scatter diagram of in-car VOCs and TVOC mass concentrations with vehicular amount
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IS NHEEE , A RERIE VA TAQ BLAR; HorhsrdE%k
B SRR VOCs BT (c/mg-m ) SR LR
fE(S,/mg-m ) Z Ik, S, WEIEEEHAUERE, B
ZHFIR T HA VOCs B ik B2 5 HAR i [ BRZ (7]
MIFEES st 46 BOA MLEH & TS AN F6 BORE 5 25
G AL TAQ WIS (IR Bs B 527 618
BAEN EESN R, FARS INHEBUE 4 B v 4
B0, TSI R A1) ~ (4).
IrREL

P, =c¢, /S, (1)
N -JIE 2 e
P=>(c¢/S) (2)
BRI 8L

Q=Pn=1[>(c/S)]/n (3)

AR
I = (maxc—lc_2 &)(L i) 4
x/ S, ’SZ’KSH n Z S, )

DA L4543 3 R00T DA Ay 4 T b S e R 3 A VR
TAQ [ F-3475 YK -T2 N 45 FpiiE 5 VOCs B EY)
Z RIS YRR 25 5, IF v LA e RN S oh
FH VOCs; P, Q 5 13X 3 TiHEEUHE S WA H e e
T SREE AT VRS TAQ f9 25 5, 1 38 Y 30 i i v
SR BRI 4R 2

IR [ it 48 B0 R U, — B o048 B R 25
BIBAE 0.5 LT SR IE RS, TR ZE AR
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R UL A FE G e et e 14 TAQ S F4 45
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F1 ERSIAQ #rH VOCs K ERE/mg-m 3

3

Table 1~ Control level of VOCs mass concentrations in national and international IAQ standards/mg-m ~
T H GB/T 18883-2002 GB/T 17729-2009 GB/T 27630-2011 HERE 29 HA eS|
ES 0.11 — <0.11 0.03 0.30 — 0.05
HoR 0.20 <0.24 <1.10 1. 00 0.30 0.26 0.05
VA% S — — <1.50 1. 60 0.30 3.80 0.05
THIZE 0.20 <0.24 <1.50 0.87 0.30 0.87 0. 05
KM — — <0.26 0.30 0.30 0.22 0.05
#2 HEMSIAQ FREH TVOC R ERE / mg-m 3
Table 2 Control level of TVOC mass concentration in national and international IAQ standards/mg-m =3
iH GB/T 18883-2002  TB/T3139-2006 ~ GB/T 17729-2009  #Fg  f#EE  EME F¥E() ¥= S WHO
BB 0. 60 <0.60 <0. 60 0.40 0.30 050 0.20 0.20 0.25 0.30
R3 RENQEHULES
Table 3 Grade benchmark of automotive indoor air quality
LRETRE(D 1AQ %21 ERIP SFOURE AL
1<0.5 I R EE TS RN A AT
0.5<I<1 || ESERC K A A PR EE B RS QLR R AN R R
1<I<l.5 I By T AR5 PRI, B T USRS, — R ek A Atk
1.5<I<2 I\ SREE S — A 2 ~3 DI EER AT YR, AR 2 SR 2 )V E
1=2 \ EREES — A 3 ~4 DIRIFER IS Qe by, AR B, U rT BT

2 HR5IE

2.1 IR FRIEM

fdi 11 SPSS 17. 0 it/ K MBNIRGEE N
AR, HOR, R TR RS TVOC i
e JBE S B 08 2 W) J& 0.084, 0.22, 0.076, 0. 18,
0.025 5 1.46 mg-m 7, | R{EHIK KN 0. 14, 0.38,
0.13.0.31,0.043 5 2.44 mg-m > brufEIR 22555
£2.2.5.8.2.0.5.0,.0.7539.7; iKiEFE1 5%

2, IR AR A RN A BTN VOCs 5 TVOC
BARRINE 4 53 5 R, HOFHE, e KES
PR EERR (A e an sk 6 53 7 fis.
HPFEMT A AT, 125 R EZE N VOCs 15
Yo BR T RO Z A BB — 2 RIS s SEE
A1 TAQ FRUET 7, 75 [ bR M 5 7™ Ak, FLUCR 408k 1)
FRiE s 21 A FE VR4S TAQ FRufERT, 2875 Yk ™
H, HPRRIEIT 100% |, M HE VOCs HARRER N 0,
A D E R G R T e, RHOR BUE Y, Ok
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BERE AR e R A% ;S N AR DCHRIET , GB/T
18883-2002( & M= st AR /" 4. BT HENAS
STVOC, WM K B TS Yo AR ™ 8, 16 T A b o o
TVOCH bR R AR K T 90% , i Ar e il 5 , PEF S
I 2= R % 1 b E A AR AR TE A,
2.2 ZEETEIREM

AR (1) ~(4), 714 KN VOCs 5 TVOC *F
Y W B R B T L AN 8 iR, ik E GB/T
18883-2002 5 GB/T 17729-2009 ARifET &5 , 2N 25
S EE TS YA TVOC, 85U K,
TR TAQ 5 G 1R X G 5B R v s Y k3R
GB/T 27630-20111f 5 , ZENT5 Y fe F 21 VOCs K
A HAREOT IR OR . o8 ZHR R OIE

I HEBN 3.8, 15.2, 6.3 5 7.6 15, 154 1AQ HYF
PO E W Sk IR, H AR S A v i
L0 B ™ A NE R VOCs 15 Y W) 43 ) e AR
TVOC, HRE TVOC, K% 1AQ M F3 BRI
Bisye s ET S E TG YL

WHE AL (4) TR E N VOCs 15541
CEATREL, PR IR 3 e 125 WK G 1AQ 1Y
TG YRGS AEAS R AR e VR ZE R [A] TAQ
TG YR Ay LR 9 TR AT, 25
BV S5 5 BITHR bRk 2L, 7 AR v f ™ A, G
WG, IS RT 90%; W E A GB/T
27630-2011¢ e A= 25 S PP 48 1 ) S TE A,
TS EECR B KT 60% AT (A5 e 4.

R4 ERHN VOCs iREBIFRER/ %

Table 4  Percentage of in-car VOCs mass concentrations over control level/%

WiH GB/T 18883-2002 GB/T 17729-2009 GB/T 27630-2011 HERE M ERN it 5]
PN 14.4 — 14.4 99.2 0 — 90. 4
HoR 65.6 35.2 0 0 10. 4 20.0 100
LA — — 0 0 0 0 87.2
ZHIR 37.6 15.2 0 0 0.8 0 99.2
KM — — 0 0 0 0 0
R5 EHNTVOC KREBHRE/ %
Table 5 Percentage of in-car TVOC mass concentration over control level/ %
WH  GB/T 18883-2002  TB/T 3139-2006  GB/T 17729-2009 ¥k  #E @ FHEQ) F2 & WHO
HARR 92.0 92.0 92.0 99.2 100 99.2 100 100 100 100
£6 EMH VOCs i/ mKERRERERENSH
Table 6  Multiple of VOCs mean/maximal concentration in car to control level
WiH GB/T 18883-2002 GB/T 17729-2009 GB/T 27630-2011 HERAE E7/19:29 HA T
FS 0.76/1.26 — 0.76/1.26 2.79/4.63  0.28/0.46 — 1.67/2.78
LIPS 1.08/1.88 0.90/1. 57 0.20/0. 34 0.22/0.38  0.72/1.25 0.83/1.45  4.32/7.53
R — — 0.05/0. 08 0.05/0.08 0.25/0.42  0.02/0.03  1.51/2.50
ZHR 0.92/1. 54 0.77/1.28 0.12/0.21 0.21/0.35 0.61/1.03  0.21/0.35  3.69/6.16
N — — 0.10/0. 16 0.08/0.14  0.08/0.14 0.11/0.19  0.50/0.85
£7 EFHRTVOC EHESHEXERRERERENGSH
Table 7 Multiple of TVOC mean and maximal concentration in car to control level
WiH  GB/T 18883-2002  TB/T 3139-2006  GB/T 17729-2009 B T FEE FHB) IF F1z WHO
S 2.43 2.43 2.43 3.65  4.87 2.92 7.30  7.30  5.84 4.87
PN ] 4.06 4.06 4.06 6.09 812 487 1218 12.18 9.74 8.12
2.3 RIAARUERPEAN 45 S 25 5 0 Hr ek R S R E AR R 3.7 f5 . 3.7 15 S

H LA A8 AR PEAN BT 20, £ X R F A Vocs 5
TVOC Frifiik B FRAE , P 45 SR 25 AR K, Ho s R
A FFRHES VOCs 5 TVOC kB B 25 7 1R
K.odETFER1 H5E2 WELZHIKE GB/T 27630-
201 1R 25 S 1A 48 B ) Hh R ok B R A

2.2 A, 2R ot vk FE BRAE AR FE 1Rl GB/T 18883-
2002, GB/T 17729-2009 , [ | #FEk, H A5 &
FRERY 5.5 4.6 1.1 3.7 4.2 522 1%, K E
FRAE 23 )2 B0 5 o b 1Y S 155 30 £, —H R
e 2E B M 4 vk o Fe Bl GB/T 18883-2002, GB/T
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17729-2009 , i, MWk, H A STEERHER 7.5,
6.3, 1.7.5, 1.7 530 5, % &4 v & FRAE 50 1) )2
HAREEARER 1.2 5 5.2 fi5; SuLRE, & E
GB/T 18883-2002 ., TB/T 3139-2006 5 GB 24409-

2009 T TVOC ¥ B PRI Wibn #ERY 1.5 £,
EFEE S A TSR ER 2 fF, SR R E AR HER
L2 £ 28 (1 28) 55 2 hmifk 3 £, 2P tn
HERY 2. 4 15,

£8 ZERH VOCs 5 TVOC LR B GitER

Table 8 Index statistic of VOCs and TVOC mean concentrations in car
TH GB/T 18883-2002 GB/T 17729-2009 GB/T 27630-2011 HENR A E1970 HA L=IE
P.( ES) 0.76 — 0.76 2.79 0.28 — 1. 67
P.( oK) 1.08 0.90 0.20 0.22 0.72 0.83 4.32
P,»(ZJ!I&) — — 0.05 0.05 0.25 0.02 1.51
P,( ZHZR) 0.92 0.77 0.12 0.21 0.61 0.21 3.69
Pi(ﬁlh"ﬁ) — — 0.10 0.08 0.08 0.11 0.50
P.(TVOC) 2.43 2.43 — — 3.65 — 4.87
P 5.19 4. 10 1.23 3.35 5.60 1. 18 16.55
Q 1.30 1.37 0.25 0. 67 0.93 0.29 2.76
1 1.78 1.82 0.43 1.37 1. 85 0.49 3.66

F9 REINQFARABLEINBETNL/ %

Table 9  Percentage of automotive indoor air quality of different pollution grades/%

S| GB/T 18883-2002 GB/T 17729-2009 GB/T 27630-2011 R Rk H A [
i 0.8 0.8 64.8 0.8 0.8 48.0 0
FEE 8.8 8.0 35.2 20.8 8.0 52.0 0.8
Blg Y 17.6 16.8 40.8 15.2 0 2.4
rhE gy 35.2 36. 8 30. 4 36.8 0 5.6
IG5y 37.6 37.6 7.2 39.2 0 91.2
MEERFSE[T]. FREERIEE, 2011, 32(12) . 3462-3468.
3 it

(1) FEFRIPOEETT I RO AT 8 IR = N
B VOCs 155% , ARATH N 2 it o, (H 2 A [l Br
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