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A Comparison Study on Instantaneous Emission Simulation by CMEM for
Light-Duty Diesel Vehicles with Different Driving Cycles

#OB HKkx* £ & (ESTFTIHRAFHILK, L& 200233)
Dai Pu Chen Changhong* Huang Cheng (Shanghai Academy of Environmental Sciences,
Shanghai 200233)

BE EEX BENDEREEDEEM FANTRIRCEUABERINHEELFER LNTERRI. KA CMEM
BUFRRARFRATATEHHRNER EEARTRAREEESAYRBEAL R URAKHEHIFRANR SH TR
RXFEBNNENNIERANSH FRENBIANERELRER LNRMFRERSTUNHRHT TEL RBRERRH,
THC,CO NO, B AMRXHRE R4 14.29.3.7%.32.7%  REX R ¥4 5188 0.73,0.72,0.87, RAJ CMEM B EEBR
B M A A 7 SR Bl R EHE ORI FEARAE R A 10-15 TR BRM ECE TR XE FTP K TR R E LT £F
E# R ERHRA R F T T E CMEM ISR R, SRMHBKEREEROREM M, B8 EER (0~
10 km/h) EREE (10~20km/h) T EH, SRMHBKFHELRE. EROMBIRESEOANIBFRESHER |
HE MR RMELE 30% UL AFEZEBTT 70%. FELEETEFETLRNIF IR THC 71 CO MRME S
& 40% #130%, K CO HEBEAF A AR £ B 1.3.1.51 4 £, THCHBBEFH AR X BRI 1.5.2.1.1. 9 f5,NO, #
BEFAREKR.E AN 1.2 31 3F BUERETELBETETFELMRHEFERE, (WH 9.56 km/L BSMTRT
RAEATHRMEENDEEXIFER LNTRRKA.

*@iE. BRERE TRIR SNEH SARAHREE XSERM THER

Abstract CMEM (comprehensive modal emissions model) for calculating time based instant emissions from
light-duty diesel vehicles and its input parameters were introduced. On-board test data were used to validate the
simulation results. The verification showed that relative errors of the emissions of total hydrocarbon, carbon
monoxide (CO) and nitrogen oxides (NO,) were 14.2%, 3.7% and 32.7% whilst their correlation coefficients
reaching 0.73, 0.72 and 0.87, respectively. It revealed that the simulation of instantaneous emissions from light-
duty diesel vehicles by CMEM well reflected the transient changes in the real driving cycle in Shanghai. The
simulation of instantaneous emissions and fuel economies with the test cycles of ECE 15-mode, FTP-mode,
Japanese 10-15-mode and the Shanghai arterial road showed that the emissions declined along with the rise of
vehicle speed, especially during the transition from the ranges of 0 ~ 10 km/hr to 10 ~ 20 km/hr. The accelerating
course dominated the whole emissions contributing to more than 30%, or even over 70% for exception. The
contributions of idle condition in the cycle of Shanghai arterial road to the emissions of total hydrocarbon and CO
were nearing 40% and 30%, respectively, whilst comparing its emission factors with that of the cycles of ECE-15,
FTP and Japanese 10-15 being 1.3, 1.5 and 1.4 times for CO, 1.5, 2.1 and 1.9 times for total hydrocarbon, and
1.2, 1.3 and 1.3 times for NO,, respectively. The fuel economy for simulated vehicles on the Shanghai arterial
road was only 9.56 km/L. It has been concluded that the foreign driving cycles are not suitable for the Shanghai
real-road situation.

Key words: Light-duty diesel vehicle Driving cycle Emission simulation

CMEM (comprehensive modal emissions model) Air pollutant Contribution



& a1 7 (B 218)

1 5|F

KA HLBI A HE R 75 e T G S HE R Y
Lo ) ke ok, AL 3 FEHE S R IR T R 5 S
ol JEU 95 E EPA HEFF(# F Mobile #1 MOVESP!
2 AR SR i B A LN B TS Yo i i HE R, X e
REE THLS ERARSE L BITIROL L E K& IR
5 25 S HERCRY S WA . el T AR A A HER B - S L A
B4 IR ST T A FEEVIXRS, B, RH
S-S HERC A F 09 h R T AL G A B B HERCIK
90 £ 5 I — R Y A HE B PRS0 T T P Y BE AT S Y
HER A 1 HRE U6 AP 2 4 1 T3 HE UK T, AS i Bk
BB 45 i S i HEBCIR BT, SR T 0B FEAE B R)
HHERC 5

AR, T E ML) 4 R A A R+ or B, L
2007 4F 6 H , & ELB FERARILF 1.528 1254, 1
2005 4E EFH T 1.85 ANE RO HLEh AR A B R
Sl 0 o A0 T T B A 0 H OB BT AR MERY AT e T
L E LAYE B SR 20 42 7E S5 PRl B BT R 001,
A I, SR FH o A o T S 26 AT [ AL B0 4 75 B HE AR
W9 — B Z B AR e 7 12,

& 58 10 2 AR O A 22 R B 4 A B B
S TN ) 3 oA AR A 2 4 HE T o it 100 1) R S AR A, (ELZ
W2 5 YR A A% (e A 2 4 2SR 20, HL 9 Bt 9% 7, o
DA SR {5 1 T SO0 DX 3 1) A 38 A 58 45 7

HBt, R &5 G A HEBRE R (CMEM R8sk
FAFE AR E LT W 2R, BTE T2
MBS FURI R B R SR,

2 MBI ERHE
2.1 CMEM #i#

CMEM 2 1 Fxt B THER Y 2E 1T 2 R A 1) 1ot
WLASE R, T DA FH O T 58 () 2R B ) B TR A A AN [ AT
b T ik () 6 R O T AR k9 L BT
T B 7 B R BF 90 B a5 1 4 BATE AN [ 7 B 2R F
T H ik B 9 3 #E L X CO L HC NO,, CO, Y HEIL
AR, AT 75 3 B 4R R 25 6 % DA R KT R W Y HE R
@%[13. l4]°

R ZORE AR 2 NS 75 A Al B fF A&
AIAEZY 2 % TR ) it 2 2 “CHRTO ) HE O 5 i
B FEH A .

ER=FR~(ge )CPF
g
K, ER ——RBABEIT HEAGHE 2 (g/s) 5
FR — AR FER (g/s) 5
ge/gr —— RN AL AR #E B P= AL i 15 e )
HEm & (g/g) s
CPF — 4Ll 2 7 50 (%) , 36 & sh il is 49
HEak 2 4107 G i B < HERCRE .
B 6 MBEHRZH AR, 20 B2 (1) & Bh LI R, (2)
KNP, )AL, (4)BVEHEEE , (5) & shHLHERL
(6) Ak 751 38 Ao %50 X T 48l & sh L inT &, BB A
SEMPLE A HERUE b E , B U HESE T & sl
HERC 1 5h , B TS mbLao 4ok B o, LA S Lt
2 A 5]
56 & BhALAY CMEM BS54 TP 1, SemhpLHE

(2)
(A) . .
oW LT % L
Az {7 R TR engine speed ) (4) prom
engine [/ IRIEE 5 Zid]ﬂlﬁﬁv&‘.ﬂh’ﬁl tailpipe emissions
(B) power fuel—rate SHELE out & fuel u
o demand emissions 8¢
psedini | '[

E1 CMEM iR SRR B A RE

OB R A LB R Y X 51 E e T RHERER & 3h
BILHE A S B, DA B i it S S ALAE 1 A — 22 % Bh L
AURA M Z 80 B AL PP B T R FE IR | e | 5 3 N S
S LOLAN BB PR i a] HALEAT L B s T A K
BT 4 L0,
2.2 TR T

ARG NIz A0 AR HEAIL B 4 HE R

— D

A 3 Ffr: 35 E B M {2 /¥ (Federal Test Procedures,
FTP) ¥EKMiZ5% i 3F (New European Driving

LT A LT A, %5 208312,

F—Ark KB, 40,1984 4 2006 F AT Kik b F K
FREAFE ISR, AFAEHTE,

*3@ UK & A, chench@saes.sh.cn,

HEXAFH LA it , F377,



AETH IR TR HEBA IR CMEM BRI LR 8 3%

Cycle, NEDC) il H A1 74 T (JDC)'I FTP T
55% 3T T OL A 45% A e LB AA A, ST T AL
i e 4534 R 90 km/h, i T3 ) e e 4R R 100 km/h
FAXET FTP, 00 Y 128 % 8 B il 2 110 3 182 . o i 8 AH 0
FasE, Bl 4 I LU (ECE-15) A1 1 A& T
YA, T DR B e R A 50 km/h, 53 B 1) i G
n[ik 120 km/h, B 32 F AR AW B L EX A 4
PEAT VR HHE A L 3 BAT SR A ) A of ) 3 T 0
SRR IZ &R, H A IDC T [FAEH 4 M T
GLCED 10 i) A0 1 A Tod (BE 15 T58) A, i
PR 10—15 T80, MR b F © R BRI A2 5% 16 252
oL, {H 3 B B AR, T XY o v B (A 40 km/h,

KB R s A 75 km/h,
2.3 EWiBH

FIlF CMEM RIS s 35 B2 40 A G 4R B S 50
g T0L S EE R R VL HER B A &
PR KT  Z AL R A A S0 A 5 B0 Y 4
FORLE FIR RSN G 1% R4 TX 493 Q1 BUL5E
KAWL, K %k STRW, B4 Fi - 1 670 kg,
FOVFE TR 2 475 kg, R4 1T 4EBR >R 2003 4 £ 6
WK 1T HEChR e, RT3 AR H 48 573 km ,CMEM #i
R B X AR 2R BR 56 40 25, HoAR IS KU A
T4 10 S PR A , B RN S HOE F B LR T
AW BT S LE L,

R REMANHYESY

W S5 - <Kiva HfE B A U5 fiik
1 Sload r/min 1.187 798 BRIAH R BAILE N S, a0 2s 0 6 45
2 Tsoak min 0 L PRl T4 B ]
3 Ed liter 2.77 SCBRE K HLHER
4 Masskg kg 2 475 S PR fE LN
5 Trlhp kW 15.37 RN TR R AT
6 S (r-min')/(km-h ') 18.77 BRINHE KA A
7 SH A H0/85 (T43R) 75 B i B
8 Nm r/min 2 000 LR e 2 B R KA S A i
9 Qm Nm 204 S PR AL PN K
10 Zmax kW 57 LR E bl KIh %
11 Np r/min 3600 EMURE KA B K ) B ) e
12 Idle r/min 867 BRIAMH TS Y A B AL
13 ng gears 5 S R AE Wit

3 #£R5itie
3.1 CMEM X} #13h 4= i i HE Al Y 5 30

T fiE CMEM #5584 5 5¢ 5 B2 4 HE O 7F & 72
JE , A 5T S8 BUOSCHER[17] A AT B T 350 Rk A HE ik S0k
SRR HEAT LT, BIRE 52 B 449 2 H0R 52 0 A5 210 9 17
B T 0 00 i AR T B A R TS e A R
HERCIR B8, 35 SEMTECH D ) S50 25 51 Ho X, 45
RILAE 2,

] WL, CMEM 8 (40l 45 SR 5 SEMTECH -
D Ll g5 R Ak S+ v G, BEPME S S iiE
FA—F, THC,CO A K NO, FFHXFRZE S 51h 14.2%.,
3.7% F1 32.7%, FoAH 2 Z B4 214 0.73.0.72 1 0.87,
2K IO AR (A 5 S5 S 3 A 5%, B CMEM BEAS
82 B Mt o PR 4 A S o B b HEORY BEE AE b iA
WL R 5 H RS RS R — .
3.2 & LT HAFE iR

SRR H A 10—15 T80 BRI AZ 4 15 25 o 1)
P T8 (ECE) | 36 E W2 7 (FTP) o iy 3u X L%
VAR SCHR[17] o [ g kvl 3= 38 47 3 T 5Ltk T
HEBOBLALXT

WFFE L 7R o, K5 I E BE KT 0.1 m/s? [0 72 5 X
R BN T AN FE /N T — 0.1 m/s? @3 F2 5 SR vk
Y ) N BE R e X /T 0.1 m/s? HEE AR /E
H SRR B MR KA T TAERAS, HE# A
ESDPUR TR

K2HBTRMABERMN TOFFEE. A&,
FTP 3 X T 050 -39 3 B B i, 3k Bl| 34.1 km/h, 5/
Al PAIKF] 91.2 km/h, S LA, A E 20%, 33X i3 B 3
BA R B 40 ECE T AL Bk i, 5%
32.99%. B LB EE AL, R 10.3 km/h, &
B A X T 30% , 424 57 3 FL AR AR T ok A 82K b 22
o, XU E B R T R R R 2 AR T
I BE TR AT R R U ke SE ALY

— -



B jhrth 87 (258

0.008
0.007
_ 0.006}
;\59 0.005
S 0.004f
= 0.003t
0.002+
0.001 -
0'0001 121 31.“21 SIHGAI 71 81 91 101 1‘1‘1‘ 1‘2.;‘ 131 141“ fSl 161 171‘ 181 191 201
] (s)
0.018
0.016
0.014
= 0.012
:@ 0.010
8 0.008 'f‘ d
0.006 R,
0.004F |
0.002
0.000
2
O’ n
Z A X
0'0001 11 21 31 41 51 61 71 81 91 101 111 12.1‘ 131 141 151 lf;lA 171 181 191 201
ff[a] (s)
—o— PR — A
B2 K AR S S R A HE R R S 4 R SR RME LR
F®2 AEILRHITHIFMEE (km/h)
T i i mEdE BEdE SEdE Sl T b S B H
) R R FHHEE CFHEE PR (%) (%) (%) (%)
H#10-15 27.8 70.0 40.9 33.1 46.1 30.71 27.17 20.92 21.20
FEXYHECE 18.2 50.0 21.9 19.9 34.1 32.99 21.32 28.93 15.86
F[EFTP 34.1 91.2 40.8 39.0 52.3 18.16 39.41 7.84 34.59
of [ g T 10.3 41.0 15.5 12.4 15.0 29.68 34.02 7.31 29.09

% 2 [ T4 FTP _ECE 1 10—-15 T+,
T U DA K% 573 T 0 3 B, i & ] WL, FTP
)13 4 i f e, AR IR A 1015 #1 ECE s 1 H |
IR T T8 A T3 A B A, DN T T T
JEHA 15.5 km/h, 513 T FHIFE#EERE Z/KT
ECE T/ 50%,

B3 25 T 4 Fp 50 3R — I3 BE 00 sS4 A
B, EAT W, HA 10-15 TR 58 ECE T T

—4 —

BLs A 5T, FOI s T 00 22 B A K iha], F A vEA
HESEPERFE A, I BEX A + 2.0~ +4.0 m/s?, 5+
B b3 T E A Lo A b, B T %
WL RRAOEHM AL T, £EH
FTP TR 5 L EMITE TR i, &
A VA H B0 K R ) o B O 1 . Rl T AL,
B A o T 350 A i L S g e 3 [ ML 3 4 A 5 Pl
B E AT RR B,



AEMTH TR TR M ZEBR HE R CMEM SRS LLRRS ® B

togecdeprmdapnie, oo

a(m/s?)

4 4 1 ]
20 40 60 80 100

V(km/h)

FIAS 10 15 150k 4 — It BE 1050 40 16

a(m/s?)

egte
o ¥ h\:-':'-- .,
fontdnbpomeped oo = o»

V(km/h)
F I FTP 5L AL i B8 T 300 i 43 7

6.01

4.0F e o 0

a(m/s?)

L n L . )
20 40 60 80 100

V(km/h)
W ECE T {538 BE - il B T o0 5 43 1

60 80 100

V(km/h)

o P BT T 0 R R T A

B3 EE-mMEEILZSSH

3.3 AR TR & T HE R

AW S PRI I AT 3R, 45 A Y i HE ik b
BN TR A AR R0 E N AMF B BRI,
MR M IR TS e HE O B R 2,

4 25t T 4 Fp B0 AR 42 SR TS G HE ORI
PRI RE . B ] DL, JCie AR 00, 75 B i HEK
TK V-0 Bl 2 A 3 P B2 v T T B 5 R B R A A R
Bt (0~ 10 km/h) [a i Bz (10 ~ 20 km/h) i3 JE B, 5
LW HEBOK AL L 2 2 24 FE 3 h 0~ 10 km/h
i, HA 1015 A NO, HEBU2 10 ~20 km/h B
7.7 4% ,ECE T 4.1 £, FTP T 3.4 4%, A A&
10—15 T4 CO HERGZ 10~20 km/h B 10.1
f%,ECE T8 5.1 4%, FTP T4k 4.4 4%, 1 THC i
HEe 25 BE oA —28 , H A 10— 15 T e 2 14.6
f%,ECE TOLAHERC A 7.3 6%, FTP THLIW A 6.8 5,
e 0~ 10 km/h Fr A48 T 24015 | PR Sl #2 A R %
MR T ) R R X R R A B Y HE UK T8

mEEER,

AR HA T AT 5, o b gy 3 il b s g
YR HER A LB/, 4 ZE 3 0~ 10 km/h [5) 10~ 20
km/h it I, THC HERCR 2> 7 80.1%, CO HE k2>

T 75.9%,NO, HEBUR A T 71.6%, 24434 M 20 km/h
25 F] 30 km/h PA_EBF, V5 424 i HEBUE 1L T 1R ks
THa& , THC Fl NO, By HEM H FA8 b8 /IN, 43 il ab ¥
0.4~0.55 g/km F1 3 ~3.5 g/km 3 [l s CO WyHERH
F4E 0.75~0.95 g/km (¥ X [a] N 1EE .

EARGRER, R, . B E E g
T3 T X R — 4L 3N 4= AEAS 7] 22 S e ) HECdE A T 47
SN, FCHR PR - I A ) AR A P B AR — B (EHE R
7B A XA A R B AP E I R 22 57,
3.4 ARATHARE T A Lo HER TR ik

Bl S gt TR, SE . H AN E g 3 E T
TEAR) B AT R S, X5 e W HE ORI S E 4 5Tk L £l
B L, ZE V5 e e HEBGE R v R E S HAE R R E
S N B AR o TCIE 2 AT B AR, I T 05 X5
PIHERC Y Tk R EAE 30% A L, AN FIE E T T 70%,
X2 R R G AAE A AR rh 35 B & s ML O o R
K, BEHRTERAMMEWEAIEA, SR EAE TRKW
Ak, H B TRIBEATRE 52 %A BB IR B M
HEEHE , f#75 THC #1 CO HER R A s st S
TRBEEN O, M N, T2, BRI RE T 5, H
NO, HY A BLBIE T Rl AU, B A phy Bt 2

e



&btk iF B (F2148)

12¢ 161
10 _14r
g S 12+
::b 8t }e 10+
% 6 T 8
B H
B4 x©
= = 4}
2 2t
L n n T T T 3 0 1 L 1 L I 1 i n " 3
0 10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
i (km/h) HE (km/h)
AT & 100 THCHER 8 Al % F & Lk CO HE b
40
35
£ 30
& 25
H_,
= 20
E 15
B 10}
5
010l20‘30l40|50l60l70‘80l90Il()0‘
W (km/h)
AR T Lo NO, HEf &
——HA, =Rk, -aKE, -e—rhELM
B4 AREFEETHE LR ARG 0 FE
100% . 100% 7/////4 V 00
80% b 80% [ %
= = A
< 60% g{' 60%
X Z
= 40% B 40%
20“/0 [ 2m/0
0% - * : - 0% . - L
ey EqE| P L (2 e e FE g
T TH
Nﬂﬁ’aﬁﬁiﬂﬁxa‘ THC HEB Tk REFATHURZSRT CO MHER TR
100% " 100% ), wm 7
o i 80% | <
o - A\
< 60% = 60%
E 40% = 40%
20% 20%
0% : 0% il
H 2 FE g B xE 1 i
TH
AERIFT RS NO, HIHER Tk AE A FT RS X hFE i TTRR

O, =wEad. N\ 7

B5 AREMITRR RSS90 80 HEBE



ARTE IR TR M EBR HER A CMEM RRIR LERFR W B

NO, HE B R H T .

i EE W] DA, 6 FTP L0, i i 72 %)
T NO, fHE STk ek, T 70% . Brf 100 20 it
R 15 Y I HE R TR # L Bl e = i 2 ECE T, 20
30% s 3 [E T 5L 8GH i B2 i 75 e M HE R TR AR AE 20%
2, L e T A T X o T S TE T
B, AL AR X THC ) T3 B 2 Fealr 40% , X%
CO My Tk ML T 30% , 4240 2 47 Bk HE B 52
M) ) S o b A ofE T 00
3.5 & THLHYHRBOKF

3 Py T ABIUES E] ) THC,CO Il NO,

AHERK O 3R AT L, 2R T ALEg 3 Fhis e HEROK
P A, 10T e 3 A S S HE O S
T At 3 Fbbr o T 00 X T T T oL
BHER B, t T IR 2 0 el 31 5, PR
FES MR MREA T E, TR E,
M58 THC Fl CO HEBUR FE 1N . B A b Lk
7 T 75 B 0 HE R AR T HoA T 00, (B934
B HE A R S22 s T Al T 0, e CO HETHE 143 53
RO TOLE 1.3 £5 6 TELAY 1.5 £%, B A T4
1.4 %, THC HERCH 743 52 B £ H i 1.5.2.1,1.9
i s NO. HFRC 1 2Rk, 36, HAY 1.2, 1.3 1.3 fif,

x3 AR I SREHERK T LB

THC NO, cO
L e % HERCH T Hi i % HERCH T H i % HeR P T
(mg/s) (g/km) (mg/s) (g/km) (mg/s) (g/km)
bIBES 8.2 0.72 79.9 7.04 20.2 1.78
H A& NERES 2.5 0.27 5.9 0.64 2.5 0.28
595k 4.6 0.36 35.4 2.76 9.5 0.75
%H 4.4 0.57 32.2 4.18 8.8 1.14
1Bz 6.8 1.12 16.0 10.27 62.5 2.63
-~ VR 2.6 0.47 2.5 1.07 5.9 0.46
2] 3.6 0.38 6.5 2.37 22.5 0.68
a 3.7 0.73 22.8 4.51 6.5 1.30
JiIBES 7.5 0.66 18.1 6.29 71.4 1.60
3 3.4 0.31 4.5 1.31 14.2 0.42
5 5.3 0.37 11.6 3.04 44.2 0.80
Ze 5.0 0.53 37.9 4.00 10.2 1.07
pIBES 4.2 0.97 8.1 6.78 29.2 1.87
N el 2.6 0.76 2.9 2.12 7.3 0.83
o E =
5 3.2 0.75 4.9 3.83 16.0 1.18
Pt 3.1 1.09 15.1 5.28 4.7 1.65

T X — S5 R SR PR Hh T R R T %258
EiiibBele e SRS WNUNE (/R KO E ) 2 UTiDR 7
¥R RN B , B A H AL TSR N A
R AR B RRES , T S B - HE R L 22, 15
FEEE, BRI B R A o o X R R T A S R
5 H AT, A2 A A ™ A
FHZ—.

3.6 % L OLAY MR 28 U P H AR

B 6 4tk T A L B0 HL3h % R ik 28 B 1 B9
CMEM #4558 i 1] 6 ] 0L, [A— i = 76 AN [R] 7 3
THT, HRERRMEFHESA RN EZRE P
E/ B R 6T ki3 A 18 S R T M i D i E 247 S G 56 S

2P (km /L)

BE6 AREIRAREE IR



S bt 7 B (E248)

2 9.56 km/L (4 MORHT B i B AR H0) 5 HoAth T 50
(1 BRI 28 BeE 9 TE 10 km/L DAL, Forb S8 E3RIX T
A 28 57 P R B, %) 11.6 km/L s HA< 1015 T4
AR T 36 B 0L, HA THIORH T B Y B A i 3|
11.2 km; fif ECE T AR A 10.6 km/L,
o EEERTETEORERER, KA
ECE T8tk HL8h 41 B L £ 18 L/
A2 TE I, AT RE Rl T 10% Zif X 5%
i RN A R A2

4 #ig

A 5532 FH AR A B 4248, R Al CMEM B i HE ik
B, AT T AR T B AR AE , LA TORIR AL R
0 TR 5 3ol 1 e R D HE BRCRRALE
4.1 R LXESE SR R oR , CMEM fY AR 48 &5 5 5 52
ER AL BV A, BAIUE S S B A — 2,
A I R T A 5 B A g HEOK - W] CMEM fig
fif 452 - . Sz e 2 9 7 S B it HE TS B T 0 ) B B
21k,
4.2 4 S5 PR il B AC AR AE AN [R], &R ik T AL Z (6] 4T
BERAE Y 25 S AR K P [ R T s A T 5
[ FTP TOLAY 43 Ah e il , i iy X HE T E E
T T 0 B 3o B R A A B R GG X, g H
£ 10.3 km/h BRI T80 5 H A 10—15 050 35—
I B T 50 43 sk T 0 B, 0 D LA R R SR
e, 5 PR LA ZE R K
4.3 ARE T 50 HE R S A2 0 A2 T 0 5 s 1
rp L S e gk 0 A HE R T e 0 A S R T
ok, LS 220K % CO HERk I =, 3 Fn i L
d 2 # T CO HEk ) 57 Bk 2R AL T 10% s 1 7E
] 98 S PR i O, 2T CO HE R BTk %R ik
30%,
4.4 [ bR 3 TS e HERGR T A
3 FhbRiE T 00, B AR HERGE 2B AR T oA T, (H 2
EAT B B DA BN | il st A S A, S B0h | il
S Rl B 75 G HE R & T AR O BT RN AR
#E L 0 XE A S ke v (R 3 P 2 A R S R AT SRR AN
15 P HEURT 5.
4.5 v [E bR 35 T I8 R ZE R T 4R O M R 22
X4 9.56 km/L 5 5 1 5 W3 A 1 A 87 BA U A HE T 150
B GE R XF L2 5 & B, 555 B 1) 94 i 48 355 M T RE 4
i 7 10%,

5 &Mk

1

2

3

10

11

12

14

15

16

YRR, KT, B4 . R EDK ATHE AL TS Y Bk
. FREERFERFIT, 2000,13(4):22~25.

U.S.EPA. MOBILE6 user's manual. Washington:
U.S.EPA, 2002,11~15.

John K, Mitch C. Draft design and implementation
plan for EPA's multi—scale motor vehicle and equip—
ment emission system (MOVES). Washington:U.S.
EPA, 2002,2~6.

TR, BRAHT, B AL, % . W IVE #E85H BigdidLah
Y5 Y ER . FREERIEE SR, 2006,26(1):1~9.
Kyoungho A, Hesham R. The effects of route choice
decisions on vehicle energy consumption and emissions.
Transportation Research Part D:Transport and
Environment, 2008,13(3)151~167.

Haikun Wang, Changhong Chen, Cheng Huang,
et al. On—road vehicle emission inventory and its
uncertainty analysis for Shanghai, China. Science
of The Total Environment, 2008,398(1~3),60~
67.

Davis N, Lents J, Osses M, et al. Development and
application of an international vehicle emissions modal.
Transportation Research Board 81st Annual Meeting.
Washington D.C.

e N RAEAEE RS RIEB/OL]. ME&F A%
JE4 it 4k, www .stats.gov.cn/, 2007.

e N RAEFIE A ZEEB/OL]. 2 EALE) M2 5 A
RS, www.mps.gov.cn/, 2007.
S, A R . TR O S R ERE AT
2005,27(2):220~245.

JAEM, R AL NAR S AU T T RS ek
R BORERITE . FEERE AR, 2006,20(1):48 ~53.
XFF, T M. FRESARET S TR A5, FRER
58, 2000,13(1):23~27.

Barth M, Carrie M, Younglove T, et al. Recent
validation efforts for a comprehensive modal emis—
sions model. Transportation Research Record, 2001,
(4):13~23.

Barth M, An F, Younglove T, et al. Comprehen—
sive modal emissions model (CMEM) version 2.02
users guide [EB/OL]. http://www.ucr.edu, 2001.
Barth M, An F, Younglove T, et al. Development
of a Comprehensive Modal Emissions Model. US;
NCHRP Project 25—-11 Final Report, 2000.

Zedn R, SRR, SRE 4, S P T 9 A 4 S PR AT R T
BT, 5% TR, 2006,28(6):554~557.

WUVE, BRI, SR E L 5. RASEM R S L 4
IR EGIREGE . IR, 2005,25(10):
1306 ~1313.

WAL, BRACHT, B BE,AF. R S 4 S Pl i T HERL
BT . BRI, 2008,29(10):43~48.

OB, HCF L AR, PlEh TS sl 1000 . dERT e
2 Tole ekt 2001 .

5 TR,



ARTR LA TRESHERMN A CMEMRBIXT LR 8 X

22

O BA S, PR, . T EHE RO s ] < [
PRESE5 TS P E AR RCR . dEnt: o B IRE R HAR
#t, 2000,12.

Holmen A B. Niemeier A D. Charterizing. The
effects of driver variability on real-world vehicle
emissions. Transportation Research Part D, 1998,
(3):117~128.

Lim M C H, Ayoko G A, Morawska L, et al. The
effects of fuel characteristics and engine operating
conditions on the elemental composition of emissions

23

from heavy duty diesel buses. Fuel, 2006,86(12~13)
1831 ~1839.

Silva C M, Farias T L, Christopher F H, et al.
Evaluation of numerical models for simulation of
real—world hot—stabilized fuel consumption and emis—
sions of gasoline light—duty vehicles. Transporta—
tion Research Part D, 2006,11(5):377~385.

TiE%E B ARM (KF U . 2008-06-23)



¢ IRRMET RS M T

A Numerical Simulation Study on the Effect of Effluent Discharge
from Changxing Island Wastewater Treatment Plant

MLf pEE OMAILA

(b7 S5 A 5 5 B, £ % 200233)

Chen Yizhong Lu Shigiang Lin Weiqing (Centre for Environmental Modelling, Shanghai Academy

of Environmental Sciences, Shanghai 200233)

BE S BRARE RZHML, ER Delft-30 MU RGFR T THRIIAMMEXERSEH 4 k3 kFRERE,
FRARBEES LM, RR 7T ERENRHRAN M BB S ASMHKCIOMNRER MR THERMS . ER
R0 BRI ERCT ORI A AL RFTSRRENE LT KXBISAKLIER B HEB K B # M3k
BN EREHFTREE HBOME A NH-N #1 COD., #ik B B HITAXTF 0.1 mg/L; BAHEBT HHE KB EHRE
RONBEDKEY. ARDEEERRPE)MEETSER.

XEE KABEKRED BASME kphRE kRER AFRERE QESMSH

Abstract By using Delft-3-D model system, a 2-D hydrodynamic and water quality model covering large
areas of Yangtze Estuary and Hangzhou Bay was built up for simulating the effluent discharge into Yangtze River
according to the long-term planning of Changxing Island Wastewater Treatment Plant. The simulation has shown
that the discharge of the effluent would exert a slight influence on the quality of receiving water body. The
increment of NH;-N and CODc¢; levels in the vicinity of the effluent outfall would be always far below 0.1 mg/L
both in drought and flood seasons. The impact on the adjacent sensitive water bodies, such as Qingcao Shoal

reservoir, Jiuduan Shoal wetland reserve area, and etc., would be very limited.
Key words: Changxing Island Wastewater Treatment Plant Effluent discharge Hydrodynamic model
Water quality model Water environmental impact Numerical simulation
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