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Emission factor model
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Emission factor model
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VSp — Av, +Bv’ +Cv’ +mva,

t S scate
O V-BEEEE
V-instantaneous speed
O a-IEE
a-Acceleration
O m-ZEHRGAEERE
m-Total mass of vehicle & load
O A-ZEEREBENDFREL
A-Vehicle rolling resistance coefficient
O B-Iei&RaIFENRS
B-Rotational rolling resistance system

O C=SEHNELH
C-Coefficient of air resistance

O f-#RERH

f-Conversion factor

VSPit&E AT

VSP calculation formula

AREFHFKBIVSPIHHESH

VSP calculation parameters for different vehicle types

ZEERER
vehicle Type A B C m f
{ﬁfyf 0.156461 0.00200193 0.000492646 1.4788 1.4788
&iﬁﬁE 0.746718 0 0.00217584 9.06989 17.1
| REBEZE (LBRRS) 0.156461 0.00200193 0.000492646 1.4788 1.4788
Microbuses (except taxis)
NREE (WHBERI ) 0.156461 0.00200193 0.000492646 1.4788 1.4788
Minibuses (except taxis)
hEREE ( AREFRRIN)
Medium coaches (except 0.4551 0 0.001729 5.5 17.1
public buses)
REEE ( ARERN)
Large coaches (except 1.0185 0 0.003709 14.5 17.1
public buses)
|]4'-|_|b
ﬂ?EL“EE 0.235008 0.00303859 0.000747753 2.05979 2.05979
Microvan
=
.Eé:h“ 0.235008 0.00303859 0.000747753 2.05979 2.05979
Light truck
|]4'-|_|b
q.:iJ‘E 0.561933 0 0.00160302 7.64159 17.1
Medium truck
ERTEE (12-161)
Heavy trucks (12-16t) 0.9872 0 0.003616 14 17.1
ERTEE (16-22t)
Heavy trucks (16-22t) 1.3002 0 0.004456 19 17.1
ERTRE (22-281)
Heavy trucks (22-28t) 1.6758 0 0.005200 25 17.1
ERTRE (28-40t)
Heavy trucks (28-40t) 2.2392 0 0.005776 34 17.1
EIRE (40tLLL) 2.6148 0 0.005800 40 17.1

Heavy trucks (240t)




> BEAEZEVSP binSMOVES—E]
Light vehicle VSP bin consistent with MOVES

i i1

EREENBERENARERZSHA LR, ERFRR.

VSPEX[akls

VSP interval division

EALRRER LFEER, XVSP BinkIoFRE T Attt T(E

Most domestic heavy vehicles & buses are local brands, therefore their emission status and cycle conditions differ from international models, and so

localization of VSP Bin division was done.

SRREREMERVSPHTH. CO ARG

VSP distribution, CO, emission rate and emission share rate after improvement of
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heavy truck intervals.
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VSP distribution, CO, emission rate and emission share rate after

improvement of bus intervals.
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Vehicle emission test sample

L)

i R KBEE | ey | PRSE | BREE sRss | BRss | Emss | | EREE
classific Minibus Large Li Ihtf:'uck Medium | Heavy truck Heavy truck | Heavy truck |Heavy truck (4(‘)"3,DJJ:)

. bus 9 truck (12-16t) (16-22t) (22-28t) (28-40t)

ation (=40t)

. : MSE
N b3 1
WEAE SH mes | mamn mawn D0 me | mamn | S LU0 SSm| Sm | SO oo Som | WS | sm ) mS | e ms| SR | Gas

Gas | Hybrid Hybrid |7, Gas | Hybrid | Diesel |7. Gas Diesel |Diesel ™ v Diesel| gas |Diesel Gas |Diesel Gas .« |vehicl

type | ine line line vehicle e
HERHRIfE

o 6

El1 8 20 14 3 2

E2 4 31 18 6 6 1 1

E3 4 4 3 15 | 2 9 2 13 15 16 5 9 2 2

E4 30 9 2 4 14 2 3 5 4 18 2 30

El5 8 25 19 2 5 17 3 7 1 4 4 18 24

2it | 46 | 25 19 15 | 10 4 91 2 5 12 2 | 63 40 47 0 14 0 57 24 2 0 3 0




BAHHEE

Basic emission rate

B BT SCFRUERE THENEARRVSP T RIRFER, IRE Ft§7f' B 5 T RIHERGE

Actual testing was used to determine vehicle emission rates under dlfferent VSPs and off-road emission rates under different working conditions

ERRERNEVSP T FHSER

Heavy vehicle emission rate under different VSP
) om0 | @ | me | me | oW | ms | Ee

co | T T T T L L T [l‘ ..‘ll'll ceatlat ML 22 0

hoX atatllatl £ atlllll £ ‘fl‘ il alll »I‘ ‘,{'HI Ll il
A, 2 tbatll 5., Hll‘:' il l‘ T R 1 lHl' l

BENREAFVSP T KHEBOE %

nght vehicle emission rate under different VSP
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TREEREHES

Data Collection Samples for

Working Conditions

HiEE () HiIEE (B)
ZEARSERY Amount of . Amount of data
: L3S :
Vehicle Type data (tens of (in tens of
thousands) thousands)
NRE 7 ERRIER 7c
Bus Sl None Light Truck ek None
L % A %
Taxi 7213.6 None Medium truck 313.2 None
) RANEEE TR FAEE
I\ﬁ%ogbfs 1520.9 Using small passenger Heavy truck 447.7 Nﬁe
car working conditions (12-16t)
BRR
1 ioxl
IEEE 1520.9 > Heavy truck 19.1 .
(16-22t)
Medium bus 971.9 Using large passenger Heavy truck 147.3 NoLr’1e
car working conditions (22-28t)
BAR
] ioxl
REBE 971.9 > Heavy Truck 103.1 .
9 (28-40t)
RAEEISE TR v
BIES 117.2 Using light truck RN UL 927.0 7
Microvan : 919 (40tLA L) : None

working conditions (>40%)




T REERETE-GPS
Collection method for operating data-GPS

EEak ERES AEFR oo H2sE B BITRS 08 20125 — 20050 KRR SESEIERRET
L - ¥ ' 24

- ! _I_ . | = | — = : - — e
. z ~ | 1 = : — - T "‘H"T_I-]llé.d—ﬁ

h \ ! L == i = ?_I___ Kkl _ -
b ! -4
{ i\ ~_- S 3 ’ : - B

T

TR
AistotBes 4 E C D E F
—— 1 DATE TINE LAT LON HEIGHT  SPEED
24P, 2 2010/8/17  7:01:23 39.95005 116. 330478 51 0
P R R st 3 2010/8/17  7:01:25 39.95003 116. 330483 50 0
© o Rt oot 4 2010/8/17 7:01:26 39.95003 116. 330483 50 0
5 2010/8/17 7:01:27 39.95003 116. 330483 50 0
» HmrR00SERBIETIRE  pot 3 f 2010/8/17  7:01:31 39, 95003 116, 330483 50 0
B UE SRR TR per e 7 2010/8/17 7:01:32 39.95003 116, 330483 50 0
B B 2010/8/17  7:01:33 39.95003 116. 330483 50 0
9 2010/8/17  7:01:34 39.95003 116. 330483 50 0
10 2010/8/17 7:01:35 39.95003 116. 330485 50 0
930 01 O 03 04 08 OB O7F OE 09 10 11 12 13 14 18 18 17 1E 19 20 I Z2F 23 11 2010!8!1? T:Ol:sel 39. 95004 116. 330483 50 38
= _ 12 2010/8/17  7:01:37 39.95004 116, 330481 49 49
o sxxay o rERERERY 13 2010/8/17  7:01:38 39.95009 116, 330455 49 53
— A\ \— ) — ~ N7
B TSNS ATRE

Traffic operation monitoring platform Manual collection



EiRRBIEENRE | Vehicle data
Fhes. M. FRER. fE%K_HgF%

ISt

Information including license plate
No., brand, model series, model
year, output volume

HERIELHE | Emission data

SIAOEE. R, WFERE, BTSRRI
NSTAIHEE

Speed, rotation speed, and fuel consumption
data per second are used to calculate carbon
emissions and pollutant emissions

ZIH{THEIE | OBD data

EFRSINE. SRR, SIS, BE. SEE
RUBIRT R
Data on intense driving behavior such as
rapid acceleration, rapid deceleration, sharp
turns, speeding, idling

RPHEE | Security data

BEl. R KR, R,

o

fitiEs, BESES
EIREHNE

Abnormality alarm data including
vibration, ignition, water temperature,
breakdown, collision, voltage, etc.

TR&gH

b ¢
-

Emsend
Data Category

FFEHEE | User data
FIPM4ERI, BBiE. SEsIXiE. BEFE. T
(3=

User gender, phone number, area of
activity, residence, workplace, etc.

EEELHE | Trajectory data

1712804 | OBD Data

E. SR

Vehicle complete journey data

fuel consumption, etc.

ZEREYRE | Vehicle condition data
FEIRNREEE, B3 RIEGE. FBREE. WRE
EHE. =SRERE. #IURE. RAKREE. RKIE
RHERIFAEETE

Vehicle conditions data including engine speed,
battery voltage, fuel correction value, air flow
value, intake air temperature, coolant
temperature, ignition

ERER%-OBD
Collection method for operating data-OBD

BORGPSNERYIE, GFEE. 28K, H1R%

GPS location data per second, including speed,
' latitude and longitude, direction, etc.

T ETIRMIEES0DR. BiE. &

includes OD points, mileage, speed,

|
1R 0 BE ORARE: 1/6

< =

34%4;2:2wc - o

B HBH: O2WE00/L 1D5VBIONL

BZ&F (0BD)

On-board diagnostics (OBD)" -

Tl

-

HEEF45r | OBDFeatures

| ®ERRS nEiE
ERREARGUETRATIDE
N BRBE gt BRGE

BE-RTRAS

(]

)

BP$RENFE
Plug and play

SERYRE(E
Real-time
positioning

P v A1)
Wireless
transmission

/

BT

Small, durable

3N

Behavior evaluation

©

iR
Remote
upgrade

BEEIZHT
Intelligent
diagnosis

ZIGIRR
Security &
env. protection




TRPH

Operating Condition Distribution

8-10 km/h

n HHE
nEEE

ool
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38-40 km/h
nhHEE
IH EEE
feppepep—— -Lndill ‘Ilhilnl | IR

201
VSR Bin (kw/t)

-20-18-16-14-12-10 -8 -6 4 1 6 B 1012 14 16 18 20

HEEMNMEEET RS

Distribution of taxi and minibus operating conditions
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______ -b-... III..---—_ —
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48-50 km/h
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nEEE
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nyHE
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With the increase in average speed, the emission factor shows a downward trend, and it shows also a large downward trend in the low-speed range and gradually slowing

down;

SHAIRIHFE FIRE B ERVEINMIEM, FEBREEENCO. NOXFIHC=MSZWIRTHI R FESRTEREE

Emission factors of pollutants all increase with increase in vehicle weight; the emission factors of CO, NOx and HC of light trucks are significantly lower than that of heavy

trucks..



(ZIEHFREF

Corrected Emission Factor

®EEEIE

Cold start correction

TR SEIH 4 EEEIE
N . 4 .
@QT Gasoline car Diesel vehicle Humidity correction
Pollut [E 0 1 2 3 4 5 Eo 1 E5) 3 4 [ 5
ants Nation | Natio | Natio | Natio | Natio | Natio | Natio | Natio | Natio | Natio | Natio | Natio B EBIEREF: K=1.0— (H— 75.0) * HCF
al 0 nall | nal2 | nal3 | nal4 | nal5 | nalO0 | nall | nal2 | nal3 | nal4 | nal5 Humidity Correction
CO 12.725 | 8.923 | 8.923 | 5.669 | 5.669 | 3.370 | 3.628 | 3.628 | 3.628 | 2.629 | 2.629 | 1.563 Factor: H = 43478 x Py, = 6527.557 x 10 (- Ty Mo (TR To o om0u00117 T’
Pyp—Py
HC 2.744 | 1.023 | 1.023 | 0.669 | 0.669 | 0.319 | 0.383 | 0.383 | 0.383 | 0.235 | 0.235 | 0.112 , b T, = 647.27 — Ty,
— (Hre
NOx 1.201 [ 0476 | 0.476 | 0.317 | 0.317 | 0.053 | 0.295 | 0.295 | 0.295 | 0.220 | 0.220 | 0.037 R = 100 ) Pap Ty = %[TF —32]+273
REBIE = FHBIBIE
EIERe S S 4 __Air conditioning correction (light vehicles)
Temperat Gasoline car Diesel vehicle HC CO NOx CO HC NOx PM
ure °C CO HC NOx PM CO HC NOx PM
-10 9.56 11.04 2.42 - 2.74 3.06 2.16 4.39
0 6.07 4.96 2.08 - 2.09 2.96 1.65 1.62 1.192 1.568 1.789 1.24 1.22 1.08 1.24
10 3.25 2.82 1.78 - 1.47 2.20 1.32 1.31 ’ ) ’
25 1.00 1.00 1.00 - 1.00 1.00 1.00 1.00
IRIBIE REMEIER T
Altitude correction Fuel Correction Factor:
HHRm BRI LERL PSS CcO HC NOx PM
Meters Light gasoline car Light diesel car %73 ﬂ‘l_J/"—:\ (EE $
S::"fgjel co HC NOx PM Co HC NOx PM Light gasoline 0.95 0.98 1.00 -
500 1.00 1.00 1.00 - 1.00 1.00 1.00 1.00 U‘fbr\
1000 1.00 1.00 1.34 - 1.00 1.00 1.00 1.00 et SHES 0.90 0.90 0.99 0.96
Light diesel car ) ) ) )
1500 1.05 1.02 1.41 - 1.00 1.00 1.37 1.00 TG 7
2000 1.17 1.09 2.06 - 1.00 1.00 1.60 1.00 - 7'1{ 1 0.98 0.99 1.00 0.99
2500 1.21 117 2.57 i 1.00 1.00 1.62 1.00 cavy ciese ' ' ' '
vehicles
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Comprehensive Emission Factors

B OIdEF B New EF
0 LDT NOx 0o MDT NOx o HDT NOx
g Comprehensive Emission ' ' Comprehensive Emission Factors
25 Factors 20 Comprehensive Emission Factors 12.0
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s - N g,
0 | B0 < ]
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0.5 - RARR I EZ.O 4 I
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i i :l- d.- £ J.L = " L i H H I.H |.I.i
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2 0 U 4 o 20 5y 0 4 T 2 45 0 2
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VKTR=1THE
VKT total calculation




VKTE2=itEH G
VKT total calculation method

- RiBERE X . X 1]
B Amount of traffic BEKE FHLLHI
Flow Road length Model percentage
roadclass. roadnase name_ens minlanes maxlanes linkid |
LU B S TR LWE Sy ‘;%335‘2; Eﬁ ig‘ix g
—.ALE — A T — e L I e 3R A HER AR R B ) (2009-2015)

o | ] sl ool o 1o0%
_— N L E = 2 -
J , poma—eml e u v
s L= R BE Cein g oo "
; ¥ ‘II". ot it [T E so% =
e £ il ey Tt o S| B o uJEI
W e s e B o oo

| E—— | e o s Siio e 20%

249836262 42000 | 10 S
458. 790036 42000 | 10 S 10%
: ) W ° T2 3 4 5 6 7 8 9 10 0L 12 13 14 15 16 17 1§ 19 20 21 2 23 24 S ot Sl isees 0%
§%ﬁi§ﬁ§VKT“£{{HH?£ W_""fsmg 20001 0 9 > 1 20008 20104 20114 2012%F 20134 20108 20158
VKT curve of each road grade 2ANTSRB LA, LINKEEE . -,
24-hour traffic volume change LINK length RS HBREE LS

Percentage of vehicles with different emission standards in Beijing

( ) XERE
— Amount of traffic
flow
HiE
¥l BRRER
Data Network
sourc information
es
Mode| percentage
. J




REEIREY
Traffic acquisition

iEskiR

Data sources

AERE
Survey contents

NFIZEE]
Department of Public Security
Traffic Management

RiEiziEEpr]
Department of Transportation

HOE AR
Mapping Company

PMRERI]
Department of Environmental
Protection

HHRERRERE

Urban traffic flow

FRENE B E

Intercity traffic flow

BTGP SHITEIE

GPS commercial vehicle tracking data

SEBMEHEIERERHEER

Speed characteristics information linked to road
network

EERMONRIERRIEE

Placement of remote sensing detection points for

road traffic

PR, hETE. HiXTE. XEEaTROXER
Traffic volume at public security checkpoints such as express roads, urban main

roads, urban secondary roads, and branch roads

EE gE. BB SR RIEE
Traffic volume for national highway, provincial highway, county and township

highway and expressway.

£ER

Entire road network



NE-ROENE
Public Security Bayonet Data
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Intermodulation data source

ERRABEBEDEAEY (BalEENGE) 91601,
4185, EBEEE21631) ;

HSEQRK22221, SEEE

There are 9,160 national highway traffic survey stations (automated continuous observation stations),
including 2,222 expressways, 4185 ordinary national highways, and 2,163 ordinary provincial
highways);

INEE, KELE. IMIE, PRE. ABE. FARE. SEFREREERE.

Sectional flow of small passenger cars, large buses, small trucks, medium trucks, large trucks, extra-

large trucks, and container trucks.
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SIEEIRGPSEE
GPS operating vehicle data

- BESEEBARKESRS TS (2MALEREIRRE) |, EEERL60054E;

National public supervision and service platform for road freight vehicles (heavy duty trucks over 12 tons), about 6 million vehicles online;
B SR HIEEE.

Real-time vehicle tracking data

400000 |
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250000 | —+—dL&
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150000 oy
100000 —— 3
—e—T R
S0000




RTMS%43
RTMS data

0 5000 Urban Area of Beijing
—m

% Location of RTMS
— Expressway and main road \

b
= The 2°¢ Ring Road
NI A
) -The 3 Ring Road
N g5 T -
‘; S ——
»t A e
- r 1
N g ¥ |
PRy =91 Combined links
The 4" Rang Road Wi "P’ S Length is about 1 km
The 5 Ring Road A
ZBo RTMSHENIES z length(link) ~ 1km

Partial RTMS detector



iFRE+3AIRE

Floating point car + traffic model
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Floating point car + traffic model
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Road network GIS information

Length N%W LSEL LINKID  Class
g ame Nao Of
lenath roadclass roadname name_ensg yminlanes maxlanes linkid class

1 1318. 110785 42000 | 1 0 OEiE 1afies s 2 7 2
2 542, 415428 42000 |10 2 EE 2 2 44 2
3 974 184781 52000 | RIEE 1 1 o8 10
e 480. 134834 42000 |10 2 EE 2 2 107 2
3 53. 738477 45000 [ 1 0 9[FHE 1 1 114 5
3 39. 888683 42000 1 1 115 2
7 280. 331277 51000 | 2 3 6 &iE 2 2 1 5
3 5844 352818 51000 | 2 4 1 iE 2 2 2 5
3 173. 163502 51000 | 2 4 1 478 2z 2 3 b
) 435. 055858 51000 |EDE 2 2 4 5
] 140. 72611 45000 1 1 5 b
2 307. 527847 42000 | 1 0 9 EiE 2 2 ] 2
3 73. 236832 45000 1 1 B b
i 4509, 094838 42000 | 1 0 9 EiE 2 2 g 2
3 55. 851854 45000 1 1 10 b
H 2004, 544542 42000 | 1 0 9 EiE 2 2 11 2
il 1212, 174861 52000 | 01 3E5E 2 2 12 10
3 87. 328138 45000 1 1 13 5
El v8. 711615 45000 1 1 14 5
2 1008. 83056 47000 [ 1 0 OFiE 2 2 27 2
] 228. 778354 45000 1 1 108 5
] 2756. 086793 45000 1 1 15 5
] 1423, 740016 45000 1 1 16 5
2 282. 152287 45000 1 1 17 5
3 45, 584405 45000 1 1 18 5
i 308. 465048 52000 | RibE 2 2 15 10
3 1396. 80742 52000 | RiiEE 2 2 20 10
3 245, 838282 47000 [ 1 0 OFiE 2 2 21 2
7 458. 780038 42000 |10 2 EE 2 2 22 2
3 121. 382151 51000 | 2 3 6 &iE 2 2 23 5
3 522. 430805 51000 | 2 3 6% 2 2 24 5
El 3. 07668 42000 [ 1 0 9[FHE 2 2 181 2
} 2778. 858258 42000 |10 2 EE 2 2 25 2
] 3771. 166476 42000 [ 1 0 9[FHE 2 2 28 2
} 524 257613 42000 |10 2 EE 2 2 48 2
] 111. 082637 45000 1 1 47 5
3 3825. 568018 52000 | RligE 2 2 28 10
i 2310. TEDED’Q 51000 | EEE 2 2 28 5
3 154.5 51000 |EDE 2 2 a0 5
b 322.5 42000 [ 1 0 9[FHE 2 2 48 2z
3 140 45000 | BfEE 1 1 48 5
i 65. 42000 [ 1 0 9[FHE 2 2 50 2z
3 ET. 45000 1 1 51 5
b 42000 0 S9EE 2 2 110 2z
H 45000 2 2 31 5
il 51000 | ESE 2 2 a2 5
3 52000 | EEE 2 2 32 10
3 B83. 408852 42000 [ 1 0 9[FHE 2 2 34 2z




EImEMESYE (%ER))
Vehicle registration data (Public
Security Department)
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Road network model composition
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Traffic flow, licence plates
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Zhengzhou motor vehicle emissions
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Zhengzhou motor vehicle emissions
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Zhengzhou motor vehicle emissions
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Zhengzhou motor vehicle emissions
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Chengdu motor vehicle emissions
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Chengdu motor vehicle emissions
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Thank you for your attention!
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