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1.Backgroud
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Current situation of non-road mobile

source ownership

Variety of non-road engines have exceeded 50M in 2011. More than 14M
diesel engines were produced in 2012 (including 2M agricultural vehicles)
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Consumption of non-road mobile source
diesel

Annual diesel consumption is nearly 100 million tons. All kinds of
diesel engines except diesel vehicles consume over 60million tons
each year.
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Consumption situation
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Non-road mobile source management requirements

“The latest Five Year plan for pollution prevention in
critical area”

implement non-road mobile source pollution prevention

» carry out non-road mobile source survey,

» master the pollution status of mobile source including construction
machinery, locomotive, marine, agricultural machinery, industrial

machinery and aircraft
» establish management of daily account for mobile soutce air pollution

“Air pollution prevention action plan”

carry out pollution control for non-road mobile machinery and matine
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2.Non-road mobile source emission

inventory development
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Classification of non-road mobile source

Non-road mobile includes:
construction Machinery
agricultural machinery
small general machinery
mdrine
locomotive

aircraft
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Calculation approach for engineering machinery
emission inventory

* Discharge of engineering machinery:

Q = EF XPop X A X 3600

Q: quantity, g/yeat

EF: emission factor, g/s

Pop: sorting device ownership

A sorting device activity level, hour/year
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Classification and ownership of engineering
machinery

according to the China construction machinery industry yearbook,
engineering machinery can be divided into 13 types.

Loaders, excavators and forklift is the main model of engineering
machinery in China, it occupies 80.1% of total. Besides, road roller,
bulldozer, grader also account for about 4.4% population. This research
divide engineering machinery into seven types.

TP & LT A
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Average working time
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The actual emission test

Transient emission characteristics of
excavators and loaders
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Transient emission characteristics of road
roller, land leveler & bulldozer
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Emission inventory of engineering machinery
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Calculation approach for agricultural

machinery emission inventory

* Discharge of agricultural machinery:
Q = EFXPop XA X3600

Q: quantity, g/y
EF: emission factor, g/s

Pop: sorting device ownership

A sorting device activity level, hour/year
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Classification of agricultural machinery

According to the «The agricultural
machinery industry yearbook» , agricultural
machinery can be divided into 9 types and
38 classes.

@ Tractor The photo above shows the diesel engine power
@ Harvester of the 38 classes of agricultural machinery in
@ Other 2011. A single average power more than 30 kW

are 18.4 to 58.8 and 58.8 kW+ large & medium-
sized tractors, combine harvesters

Typical operating condition & activity
level of agricultural machinery
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Transient emission characteristics of combine
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Transient emission characteristics of tractor
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Emission factors of tractors and harvesters
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Calculation approach for inland ship emission

* Calculating approach for marine emission:

* E=V XEF,

V: annual turnover volume of passenger and goods(ton. km/year,
people.km/year)

* EF:Comprehensive pollutant emission factor
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Testing program

> testing area and route
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Test equipment installation
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Testing operation for inland ship
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Transient emission characteristics of
Zhujiang cargo ships
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Emission factors of inland ships
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Calculation approach for aircraft and
locomotive emission

#*  Aircraft LTO emission calculation :
T=EFL10 X LTO

T: quantity of pollutant emission
EFLTO: pollutant emission factor, kg/LTO
LTO, LTO amount of civil aircraft
* Locomotive emission calculation:
T=EF XW

T: quantity of pollutant emission
EF: pollutant emission factor, g/kg fuel

W: fuel consumption of locomotive, ton
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Emission of civil aircraft

Standard LTO cycle
regulated by ICAO
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Aircraft movements (/ 10k times) in China’s major airports
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Calculation of diesel locomotive consumption
® daily output of freight locomotive = total freight volume/ (unit * day)
® total freight volume = rotation volume of goods transport
v total freight volume = rotation volume of goods transport + Vehicle weight

v Vehicle weight is about 117.41 billion ton-km in 2011, less than 4% of rotation

volume of goods transport.

Zyg =365 X (Rcﬁ,m X Tgp + RCey X Tﬁ@)

Zys 5 [RC =365 X (Tygpy + Typy )

Z 444 total daily output of electric freight locomotive
RCy4: total daily output of freight locomotive ; RCyyy, daily output of electric freight locomotive;
RCyp: daily output of diesel freight locomotive

v Ty, unit* day of electric freight; Ty . unit * day of diesel freight locomotive;

V" Zga~ RCyan RCeyn RCyy are known parameters, can be obtained by related yearbooks
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Emission inventory of Aircraft and Locomotive
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Calculation approach

* Calculation approach for the quantity of small general machinery
pollutant:

Q=EF*Pop*Power* A*LLF/10°

Q: discharge, ton
Pop: ownerships
Power: rated power, kW;

A: activity level, hour;

EF: emission factor, g/kW.h;
LF: load factor,
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Ownership and classification of small
general machinery
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Small general machinery emission factors
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Non-road mobile source emission
contribution
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Further works

® Engineering machinery, agricultural machinery, marine emission factor
test are lack of test data of different power section. Currently, there no
program for coastal vessel emission test. We need to constantly carry out
non-road machinery emission test, and improve emission factor database.

® Considering the policy requirements for evaluating non-road mobile
source GHG and PM2.5 emission effect, we should utilize existing data
to supplement CO2 and PM2.5 emissions factor.

® We should establish contextual models for different emission standards,
carry out emission inventory forecast, and provide policy suggestions for
non-road mobile source emission control.
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Thanks for your attention!
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