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Current Control of Non-road Mobile Machinery




BRI TP AKX SIS RIEHIE = ,
Non-road mobile machinery has become a key point
of air pollution control

BB ASISRIHINSEES

Non-road mobile machinery makes up a large percentage of air pollutant emissions

THEAA » ol b i Hit
29,54 21.0%

O 20194, FEESEEEBENHRE NOXHEMSEEED 333.55M, H2ENOXHEMEE18.5%, &
BEnENOXHERS 829.5%

In 2019, the NOx emissions of non-road mobile machinery exceeded 3.335 Mahz
S6. 3%

million tons, accounting for 18.5% of the country’ s total NOx emissions and

for 29.5% of total NOx emissions from mobile sources.

ke
23, B%
O BMHHRIEE 17470, SORENERRAHER 2,468, SIS i B
£1955.4% Iﬁiﬂlﬁ : a?ikitllﬁ
Particulate matter emissions exceeded 174,000 tons, which was approximately
2.4 times that of motor vehicle particulate matter emissions, accounting for s e )
B RNENOXHEIR 57 1B % BRI 5T 185

about 55.4% of the total particulate matter emissions from mobile sources

IEIEBESEH

20206, ABHBHETEREEN LR LBARERITR ( B \I g%g‘g
At the end of 2020, the Ministry of Ecology and Environment issued amendments to I W Amendment Non-road
the China IV Standards and their technical requirement standards GB 20891-2014 |ug | » .
O 20221282 EEEEFE \ P Mobile
Full implementation of the China IV Standards will be in December 2022 e o o oo oo machinery

China IV
Standards
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Key Points of National 4 Standards for
Non—-road Mobile Machinery




1. BHENHEESER (PEMS)

Proposed requirements for entire machine emission control (PEMS)

8 ONOXH mNOxHiEE BPMBRAE  w ML 2
! 1.6
~ E ~
—_— — - e gs 1.25__
El=tnEZTTEINHRER, BINEIRHINRS s, 3
E
Before the China Ill Standards there were no requirements for entire machine emission % :ié
testing; actual emissions of the entire machine are relatively high =2 2
1
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e — i s . SEABLIIE (W)
O 12&8HEE=KMH, REFEDRNE, HSHRREER Eﬂmmn, izt
Twelve commercially available China Ill engines were tested under standard Engine bench test
i diti d all emissi t th ired limit PN (317k) |-| SRR (SHERRME
operating conditions, and all emissions met the required limi ekt iyt | | S6kW L T g HC+NOXFR{E)
RE (B5KkN)  [— . u =HE
PEGRIN (Bskw) | . B
A ] irporoe el « EHERE
O 9sE=InSiEBaIM, RAPEMSHEIIR, HEENLZINRET.5-2.25(% TR (on)
42N
Nine China lll non-road mobile machines were tested with the PEMS method, and i <am
RN C120kw)
the emission amount was 1.5-2.25x the engine limit values L8 (if‘;kL
EE (120%0)
FHM (260k0)
#EHN (11900

EHN (62m)
ETUSHENHEHER, BRI RN e

China IV proposed requirements for emission control of the entire machine, and actual NoOx#liE (gkwn)
emissions of the whole machine have been significantly improved FEN,PEMS L, | Whole machine PEMS test




EmirgE, BSTR+BESIR, SILEFRRESEIRERIR

The China IV Standard can better characterize actual working conditions for steady state conditions + transient working

2. 1EmEESIRER (NRTC)

Increase transient test cycle (NRTC)
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Comparison of partial mechanical working conditions with NRTC

RN TR SNRSCRIEL

Comparison of partial mechanical working conditions with NRSC



3. IEINERRIRIFEE (PN) IR(E

Increase in particle number (PN) limit

IEEEITERS AR PR HE SELA55.4%, AFSERERNIRGEL/76.4%

Non-road machinery accounted for 55.4% of particulate matter emissions from mobile sources, and non-

road mobile sources accounted for 76.4%

ERIEEREE N HE BEERRER

Black smoke is more common when using non-road mobile machinery

PNBR{ERYIRL, 15{RiHDPFRESHHHERIARIRA

The proposed PN limit will promote the adoption of DPF and more efficient emission

control technologies
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PN emission results from different technical routes
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4. EHEEHSERENER

Proposed requirements for remote emission monitoring and positioning

EHSTEIEIR (MiER)

Engine operating data items (if applicable)

ZEiR HSE
Speed Air intake
KEED (BRWERETE) SCRAIEE
Atmospheric pressure (directly )
measured or estimated) SCRiinlet temperature
Al HIEE SCREMEE
Engine net output torque SCR outlet temperature
EEEHRE DPFEZE
Friction torque DPF pressure difference
REHEEIR IS ENRRRE
Engine speed Engine coolant temperature
REIHURERE iHRERAL
Engine fuel flow amount Fuel tank level
SCR EiFNOfERERHIH{E =D
o J SERREGRAGFF
SCR upstream NOy sensor output )
Actual EGR valve opening
value
SCRTENOLER R IIHIE RENEGREFFE

SCR downstream NoX sensor output value

Set EGR valve opening
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Proposed requirements for emission warranty period

JER{RER
LERINZRER (kW) i Warranty period
Diesel engine power Rotatiorjrs ced B8] (Z\BT) FIR ()
section (kW) P Period (h) Service life (years)
P37 ETREsES
Any speed
JEE=E
Non-constant speed 3000 5
&% < 3000
Constant speed
19<P,,. < 37 <3000
{E1E >3000
Constant speed 1500 2
>3000
ny speed
' RIREAMNSEE 2 BiE1t &,
Warranty period is calculated from date of sale.




0. IBHIREFHEAIFIRENER

Proposed requirements for new production emission compiiance inspection

; —HIHE S RHEOAR
— o EEXSHEALENH; S

Self-inspection objects are entire machine and engine;
o IHIEREITR, BFRAF;
The company is to formulate a self-inspection plan and make the results publi
o EECHEREREFLE, BE;
The self-inspection record form is to be kept for 5 years for future reference;
o KRURKEEE, FEERKEFIPIAT;
. Self-inspection of representative families; uninspected families must declare
HFWJ& compliance
tMaE T o I, AISOORTILMENHHEE.
Emissions up i (o) After leaving the factory, the first 500h can be used as a new machinery self-

A consistency check

ey o
HE
| Meets standard
Self-inspection

is a type of
emission
compliance check

ME

Standard check.
inspection 4 — o EEEITMT Difficulties
Competent authority action;
o FERZE:;

br.y o)

= Configuration verification;
Meets standard o T&HitHfBaEdEHE;
Spot check Review of offline plan and self-inspection process;
© ERIRIIREEE; ZiZkiEOXEEiGE, HE
Functional inspection of control strategy; AEH.
o AITi; If there is no diagnostic
Compliance test; interface or access, the

o BigHE jl’J’dgmen.t \.NiII"be
Qualification determination unqualified” .




1, REERFAMHER

Proposed requirements for in-use compiiance

° BERIKFAEEE

Conduct self-examination by family;
o HE—F¥AAREEITL. BESRMAH (FH)

The self-inspection plan is to be carried out within 1.5 years of sales and the results are to be

Y i =h= made public (each self basis)
Meet.s stand'ard — e 500hLLL:
Self-inspection
2500h

o RRUFRIREE, FEERKSIPELT,
Self-inspection of representative families; for uninspected families compliance is to be
declared.

T:I':FE1~ é - o LSHEIBR#ITEE, BUtHEERRMENEY,
'TE’FQE Diesel engine companies should also conduct self-inspection and choose different complete
In-use engine companies to the extent possible.
compliance check atrt g E
o s No. of machines exceeding
- 't 't’ oty act HAH, n standard
ompetent authority action; T
e / No.of | SISHEH (<) FESEHEH (2)
ISt HHE o FRASRAIREILEE, samples, n No. judged No. judged
Functional i ion of vehicl inal; !
Mesitjtszs:zj;rd . i:;c;;;;ﬁ:;?;t.lon of vehicle termina quallfled (2) unquallfled (2)

2 R [ 1= 2 0=

U Functional inspection of diagnostic system; 3 ~ 3
I o AtmiMist;

Compliance test; 4 0 4
L o amnE; 5 0 4
Qualification determination; 6 1 4
o EIAHE, 7 1 4
Corrective measures. 8 2 4
9 2 4
10 3 4
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Compared with relevant European & US standards

BRER

Technical requirements

e
China

i54:7)
EU

=E
us

FIHrBt
Fourth Stage

Tierd4-F

SuyhHlDiesel
engines

\/

Sk KL

Gas engine

HHTEE

Control
range

Dual fuel engine

JEIE BB IR
Non-road mobile
machinery

AR
Steady state test

B TR
Transient state
test

WRRAEF

Testing

1 —
evese JE AR
Non—standard

cycle

HETB R SR

Emission control strategy

B RS M E R
Crankcase contamination
requirements

CO,BEEEXR

CO, emissions requirements

il 333

Smoke requirements

S5 IR -
Implementat[2011 2014 2019 0012 2012-2013[2014 2021
ion period
Ifff 1118 v . 4] B4 £ 4F ESOL
e US 41 [US 41  [US 4F US Iv
section
P<8 7.5/0.4
8<P<19 7.5/0.4 7.5/0.6
19<P<37 7.5/0.3
37<P<56 |4.7/0.025 4.7/0.3 | 4.7/0.03 4.7/0.025
56<P<L75 4.7/0.02
3.3/0.025
75<P <130 0.4/0.025 2.0/0.025
130<P<224
4.0/0.02
224<P<450| 2.0/0.025
450<P<560
560<P<900 3.5(0.67)/0.1 3.5(0.67)/0.1
P>900 .5/0.1

PEMSE R

PEMS requirements

TR

Remote monitoring

FEHE R AL

Precise positioning

FIRER

High altitude requirements

< | < | =< | =< | =< | =
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1, HEHSRYBIRHENEIAR

Promotion of ultra-low pollutant emission technology

ERXIENOXFIPMIHE, FAFTHEH ST HERIE RIS :

Focus on NOx and PM emission reduction, research and promote advanced emission control technologies:

Statewide CHE Population Projection Under Concept

O EEEHEFIEEHRR A AR

Promote the application of zero emission and near zero emission technologies

= Electric
O  HeEESERRGIRENESSERS Electric gt
New energy and traditional internal combustion engines are to be reasonably configured according to application gl
scenarios Tier 3
. = Tier 2
O 23nm—10nmEREAmS B A RIUEAIT Tier 4f = Tier 1
23nm—10nm Particle detection technology and limit compliance uTier 0
O  EEiERRRSRREHE
Pay attention to the emission reduction of pollutants in actual use
° OBDEL ISR HIUEH RS
OBD online monitoring emission control systems hi - vy
° PEMSSLRR TYEIRZSHERGU T mmms T —_— R
—_— ik
PEMS actual working state emission testing L} __ et
(] RIS ? 0.15
Remote monitoring, etc. g o, S -
- 0.1 Dp<2bu m—l AW
EEMH B ERAR L TH IR R i =
California has taken the lead in proposing a zero-emission roadmap: e
O 202671, SYEHRESESTRSRENY o001 0.010 0100 1000 10.000
Beginning in 2026, cargo handling equipment will gradually be fully electrified THE ﬁ BE W& m)
O 2026fFF4a, DMUHGHRELSHSHRITE, 2028 L MHE~RNTHER R AW

Beginning in 2026, zero emission standards will be implemented for small machinery and equipment. and all
products sold in 2028 will be zero emission

| ¥ |

| i
ASC DOC B DPF [ SCR




2, fLALEINHRGIINER (PEMS)

5-7{&ENRTCIER LI ERHS AL 21

Requirement for 5-7x the NRTC cycle power measurement time

O 4R, REBER{TEsiR

Shorten time and improve efficiency feasibility analysis

O {EEHERHNIZNRTCRERINTE
Constant speed diesel engine without NRTC cycle power concept
1B B SR HE R B St

Analysis of the need for increasing pollutant emission during cold start

O —AMEdLFER, SREEIE SELRSRER

Studies on the proportion of cold start time in a work cycle

0O  REEHER NS

Cold start emission test

O  REHEHRREE

Cold start emission reduction plan

Optimize emission test requ

120

TRACEHERIRR R

Optimize data rejection principles
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0.20 i
w
2
£ o5 | [ [ .
=
E | A
% 010
=
=
0.05
0.00 -
Homwhwm3;mNHccnochmn-ntrmuHcmwhwmwmwr«cmmhwmwmu-—ic
B AL AN S8R Y R RN e3R8 eES888]
A A A A A A A A A AT N AN NN AN AN AN NN N
TR A TREHR R B} 1] s T2 kWh NOX g/kWh
454.00 869.00 415.00 8.66 5.505
870.00 1311.00 441.00 7.90 5.631
1312.00 1912.00 600.00 11.71 5.617
1913.00 2495.00 582.00 11.44 5.757
2708.00 3280.00 572.00 11.16 5.821
1.00 3286.00 3285.00 62.33 5.624
0.30 |
0.25

NOXIBE I HE R gfs
(=]
G

LT

P |

T

0.10
0.05
0.00
SN N OO H NN ONO0NDO H AN ON0DO ES AN NONSN00O0 N
SRRIRBR®EE8SARINEREISNRIRERBREIARIABRERSIRT S
HH A A S A A AT AN NN NNNNNNM MmO n st S
B G LA R FifF s 1% kWh NOX g/kWh
1.00 2321.00 2320.00 43.33 6.044
2364.00 4637.00 2273.00 41.24 6.374
960.00 1560.00 600.00 10.87 6.062
3500.00 4100.00 600.00 10.91 6.401
1.00 4637.00 4636.00 85.51 6.216




3, EEEiEHUEHIER

Imnro\le remote emi> sion control rea u_i_ements

EF EMiRELE, L—*ﬁﬁmhﬁhﬁﬁ§ﬁﬁﬂmﬁrm@ﬁ&ﬁ*&&ﬁi

Based on the implementation of China IV Standards, further analyze the problems and technical solutions in remote monitoring data collection and application

FURTERHVRHFRS IS EIEEAR, HTTEHrEE, LRSS, SZE—@erdnasBmimHEERE

Use of in-use machinery emission inspection data networking, machinery remote emission monitoring, and on-site supervision and sampling to build an integrated

non-road mobile machinery emission monitoring system

BE KRS, WENME=EI, LanEhsdlr. FLEREHERI

Through the analysis of big data, traceable machinery manufacturers, engine manufacturers, and post-processing device manufacturers

IEEHRGERE. FREESAGL, SCMEXSER, BUMESHE.

Tracing of registration place and affiliated units of machinery to realize joint punishment and establish a severe punishment system.

‘izilﬁl .
On-board serminal date collection BB HEZSEBRNERA | BCESAREMEA
technolo Internet data transmission technology Technology for secure transmission & Digital signature and anti-tampering

= encryption of data technology

S
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Thank you for your
attention!
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