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Abstract In order to study the characteristics of major pollutants emitted by motor vehicles, a tunnel test was carried out in a
representative tunnel in downtown Xi‘an. Through continuous online monitoring at both entrance and exit of the tunnel, meteorological
data, traffic parameters and mass concentration data of PM,s, CO, NO,, HC and VOCs were obtained. By calculating the emission
factors of motor vehicles, it was found that the average emission factors of PM,s, CO, NO,, HC and VOCs were (0.016+0.005), (1.097+
0.398), (0.159+0.092), (0.179+0.089) and (0.317+0.172) g/(km - veh), respectively. The emission factors varied with time during the
day, and the emission factors of PM,s were obviously smaller than gaseous pollutants. In addition, the emission factors declined
dramatically as compared to the previous study in China, which might owe to the improvement of fuel quality, engine efficiency,
exhaust control technology and urban management.
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Structure and sampling sites of Wenchangmen—Hepingmen tunnel
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Table 1 Major meteorological parameters during the test
mPEB REEC O MIXRREE%  TUEKPa X/ (m-sT)
Wiz 29.0~35.9 39.7~54.8  96.0~96.8 2.50~3.09
T 30.5~39.2 33.3~539  95.8~96.6 2.24~3.00
0% 31.5~40.0 25.7~46.0  95.5~96.5 2.06~2.98
WE 29.0~35.9  38.2~834  957~96.6  2.27~2.80
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Table 2 Vehicle statistics during the test
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3095—2012 PRBE 28 S5 AR IE ) 2% FRAE (0.075 mg/m®) , CO
FRJF- 247 S f P /N T AH B BRAEL (4 mg/m?) , T NO.JUJIZE 25 T AH
NEFRAE (0.1 mg/m®) o X T W i) 5 Fhi5 ey, 245 d P2k
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HC A3 I BE R K 5 i CO \NOL R VOCs P38 IR BE K,
25 B B A i 20 15 A 2.0 6% LSRRI L7 4%
x3 WM EINEES R RERE ST
Table 3 Mass concentrations of vehicle pollutants
during the test

i )
e
I e LR st A3 ool

s

2014-07-18 13326 2115 358 85 131 16015 39.67
2014-07-19 11312 2204 260 111 110 13997 59.34
2014-07-20 10035 2165 218 106 112 12636 62.86
2014-07-21 11136 1750 319 86 116 13407 57.40
2014-07-22 12468 1453 325 59 43 14348 55.43
2014-07-23 12762 1711 351 101 68 14993 52.38
2014-07-24 12714 1746 380 68 40 14948 4891
2014-07-25 12982 1756 360 125 55 15278 46.77
2014-07-26 11124 2503 448 90 39 14204 5821
2014-07-27 9766 2176 388 115 26 12471 64.81
2014-07-28 12402 2022 583 105 19 15131 46.79
TAEH Y 12541 1793 382 90 67 14874 49.62
FETAEHY 10559 2262 329 106 72 13327 61.31

SRR FEh (el eSSl
oA~ (mg+m™) (mg-m™)

15 1061 0.010~0220  0.084x0.053

ey 1612 0.010~0241  0.096+0.047

1% 2667  0.008~11.463  1.804+1.054

0 2% 2667 0.101-26724  3.588+2.357

1% 2466 0212~0.869  0.454:0.111

NO: 2% 2466 0388~1.131  0.691x0.130

15 188 3.391~5.399  4.815+0.277

He 28 188 4.638~6322  5.107:0.309

15 252 0.044~4526  1.262+0.043

VOO e 253 0.011~46.859  2.138+0.011
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Fig. 2 Traffic flow statistics in different dayparts
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Table 4 Vehicle emission factors of different dayparts

(g-km™-%")
R g T %15 1] -1y
PM.s 0.014+0.004 0.016+0.004 0.015+0.003 0.018+0.010 0.016+0.005
CO 1.042+0.152 1.041+0.472 1.260+0.678 1.043+0.197 1.097+0.398
NO, 0.122+0.078 0.143+0.070 0.137+0.067 0.236+0.115 0.159+0.092
HC 0.213+0.145 0.135+0.030 0.153+0.066 0.224+0.101 0.179+0.089
VOCs 0.365+0.092 0.199+0.050 0.265+0.077 0.607+0.184 0.317+0.172

3.3 HEmEFIEE

25 025 T AN R M X % A HL3h 4= HE ik R 7 Bt o 4
o 55 Py HAd M X AT S5 R 2 B, 4575 Y i) S 2
Hel 5 s 1 R A G LR E AT — s s T
55 P9 Ml —SE I T AT 5T 25 AR L, AT G i HE i R T34
T — MBS AHEFE H CO NO,ATHC YHERCA 143
5124 1.097.0.159.0.179 o/ (km %) , T M ERTTRE 1 2001 4E%F
7 75 e O HE R R 743314 15.40,1.38,1.86 g/(km « 4)"™,
1996 4 [ 7E PG 42 I 52 45 A 0 e, EEXT g ¥ 40 () s TR =5
43594 33.279 .4.605 .3.577 of (km = )", 53X Fhdg K ) 22 55
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Table 5 Vehicle emission factors of different tunnel tests

(g-km™-4%™")
f% 8 WA K PM. co NO, HC VOCs
P SCETT—HRPET TR E (ARBF5E) - 2014 RE 0.016 1.097 0.159 0.179 0.317
Y IIREER 2010 R 0.064 — — — —
X .. ik — 142 221 0.67 —
BTV 2003 A4 — 19.7 4.15 0.96 —
RE — — — — 0.52
TN BRYT R E" 2004 LK — — — — 0.32
B — — — — 0.26
T TR E 2003 RE — 1.90 — — 0.115
RE — 15.40 1.38 1.86 —
JINERYT R T 2001 INEZE — 12.51 0.42 470 —
A — 16.64 2.00 0.54 —
HAtkEE" 2000 RE — 3.64 0.90 0.44 0.24
b [@aeiE Al SER 1997 RE — 23.467 1.290 — —
At TR A A R 1997 RE — — — — 6.817
[R5 E €27 STER 1996 RE — 33.279 4.605 3.577 —
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