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(Research on Emission Test Procedures and Permissible Standards

of Automobile Exhaust Gases_)
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Table 1. Statement by Representative of World
Health Organization on Guidelines and

Criteria in relation to Air Pollution

Pollutant and measurement Limiting,
method Level

Sulfur oxides annual mean 60 pg/m
(British Standard |98% of obser- | 200 ,ug/mj

Procedure)

vations- below _
40 yg/m1
lates (British Sta- |98% of obser- | 120 ug/m
ndard Procedure)

Carbon monoxide

Suspended Particu- | annual mean

vations below
8-hour average 10 mg/m
(nondispersive infr- |1 hour maximum | 40 mg/m
ared)
Photochemical 8-hour average | 60 pg/m
_(oxidant as measu-
red by neutral buf-
fered KI method ex-

pressed as ozone) |1 hour maximum | 120 yg/m’
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(Table 2)
Concentration standards for automoblie exhaust gases
classifi- Concentration standard of cxhaust gases
cation Permissible] Method of
gas of Type of automobile Fuel standard of | determina-
exhaust exhaust tion
Ordinal cars:less than 2.5 tons of total weight for ]
o gasoline | less than | by 10
small car, or less than 10 persons of limit passengen
Carbo L ] 1.P.G. | 26.0g/km | modes
arbon for riding car. (excluded 2 cycle small car)
monoxide Ordinal cars:more than 2.5tons of total weight for .
gasoline | less than by 6 modes
small car. (excluded autombile limited less than 10 1.6%
passenger for riding car) R
From Ordinal cars: less than 2.5tons of total weight for | gasoline | less by 10
exhaust | small car, or less than 10 persons passenger for ri-| L.P,G. | than modes
_§ tube ding car (excluded 2 cycle small car) 3.80 g/km
§ Ordinal cars:more than 2.5tons of total weight for | gasoline | less
_‘g small car, (excluded automobile limited less than 10 than by 6 modes
= ‘
== passenger for riding car) 520 ppm
blow-by gasoline by one
Ordinal car:small car ,
gas L.P.G. running
Ord:lnal cars:l‘:ss th:n Zi;)tons of to;a.ll. “-/eight for gasoline | less than by 10 modes
car, or less than ersons of limit passenger|
smatl can, or P PRSSENES L.p.G. | 3.0¢/km
Nit rogen for riding car (excluded 2 cycle small car)
oxide Ordinal cars:more than 2. 5tons of total weight for X
gasoline | less than . by 6 modes
small car (excluded automobile limited less than 10
. 2, 200 ppm
passengers for riding cars)
. by full
Soot and light less .
Ordinal car:small car, specified car . . loading &
smoke : oil than 50% i
idling
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(Table 3)
Permissible standards of automobile emission
gases prescribed under Section 1, Article 24 of
the law and Article 20 of Presidential degree
are as follows;

permissible determination

Items Kind of automobile standards methods

' Automobile consuming ga-| less than | determine in idling
soline or LPG as  fuel | 4.5 % | state

Carbon | (excluded two wheel car
monoxide | and confine heavy  duty
car to dump truck and

concrete mixer truck

Automobile consuning lig- | less than | determine in unloaded
ht oil (excluded two whe- | 50 % |and sudden accelerat-
el car and confine heavy ing state

duty car, dump truck and

mixer truck)

Soot &

smoke

¥ Minister’s order Article 22
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(Table 4) Emission standards for 1979 Gasoline-
Fueled Light Duty Vehicles(L D, V) and
Light Duty Tracks(L.D.T)

Véhicles | mode | gases| 1975 |1976].1979 1978| 1979) Remarks.
co | 150 |15.0] 153.4 3.4 |EPA. riles
gr/mile and
) HC 15 1.5 (0.41]0.41] - |Regulations
LDV Aparchlnox |31 la1f20 20} |es60m-8
(Gasotine) ) }
Evapo,| (A) (B) §86,077-9
2.0 2.0 2.0 16.0
gr/Test
o |2.0 2.0 |2.0 [2.0 §86,077-9
- [HC |20 2.0 |2.0 j2.0
LDT NOx 13.1 3.1 3.1 |31
(Gasolne) [ M | Eunpo.| () (®)
2.0 2.0 |2.0 |60
gt/ Test

Z9] HC9] 15~25%% At=|&}3L 1+ Crankcase
emission, Blow-by gasi 1970~714.8 72 & 6gr.
Jtest o} 725 o) ¥ AL Zgr./testg B3R
A%\ gleh. EQ “Federal Resister” § 86.077-8
ol = ZEBREHC st Blow-by gas?] HEHAE
i #37 CoEel 71l = qleh

(Table 5)

re-control HC % €0 % NOx %

P mean) 8.7 87.0 3.5
gms/mile gms/mile gms/mile

. 1970~71 | 4.1 52.9%]34.0 61.0%|5.0 43.0%
1972 3.0 655 |28.0 67.8 [5.0 43.0
1973~7¢ 3.0 655 [280 67.8 [3.1 114
1975~76 |1.5 8.8 |15.0 82.8 [3.1 114
1977 1.5 828 [15.0 8.8 |2.0 43.0

© 1980 0.41 95.3 |3.4 9.0 |04 886

% A. Active carbon trap method (1972)
B. SHED (Sealed Housing for Evaporative Determin-
ation method (1970)
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o] ikt M%) Cold Start® AF7EFR] 7.5mile
(137280) & #TLT 155R #cdtk o 50586
Hot start® fFercl. B BEH7tLe Cold-St-
art 2] 505EVR-2- 54 1 bagoll, vio] =) B&MY5r& 58
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Y gram/mile = (0.43Yct+0.57Yht+Ys) /75

" {H. Yet=cold start .
Yht=hot start

Ys = stabilized state

o] A2 Gasoline#bte] HEE AR 3 =34
# A=l Heavy Duty Engines(H.D.E)#2] Ga-
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solines} DieselBi+ Federal Resister (19724 9 §
Vol.37,No. 175) ol 4] E& #HEl=)7)E 6000bs Ll
Leow Hejgla FHEM= (F6)AA e ube}
o] —BREHR L 40gr./Brake Horse-powero]
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(Table 6) Emission standards for 1977 gasolihe, or diesel-fueled heavy duty engine. (HDE)

Véhicles mode Gas 1975 1976 | 1977 | 1978 | 1979 Remark
Cco 40gt./BHP | 40 40 40 25" | §86.077—-10
H.D. E, (Gasoline) 9 mode| HC Total 1.5 | Federal Resister
NOx } l6gr./BHP | 16 16 16 |Total 10
CO |40gr./BHP| 40 | 40 [ 40 | 25 | §86.077-11
H.D. E. (Diesel) 13mode| HC Total 16 16 16 (b) (1)
NOx } l6gr./BHP Total 10

[

** oproposal data.

3. BFOIAML AH Eiet BR

gr./BHP : Grams per brake horse-power.
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(Table 7) Emission Standard (Japan)

E}fiSting' 1975 Requirements
Applicability Requirement s
10—Mode Cycle 10 —Mode Cycle 11-Mode Cycle
Pollutant
Kinds Kinds Limit Average Limit Average Limit
of “of Vilues Values Values Vilues Vilues
Vehicles Engines (g/km) (g/km) (g/km) (g/km) (g/test)

Passenger Other than
Cars 2-stroke, coO 26.0 18.4 2.70 2.10 85.0
gasoline or HC 3.80 2.94 9,39 0.25 9.5
LPG fueled NOx 3.00 2.18 1. 60 1.20 11.0
(10 persons | 2-stroke, coO 26.0 18.3 2.70 2.10 85.0
or less) gasoline HC 22.5 16.6 0.39 0.25 9.5
fueled NOx 0, 50 0. 30 0,50 0, 30 4.0

Small Size Other than
Trucks and | 2-stroke, coO 26.0 18.4 17.0 13.0 130. 0
Buses gasoline or HC 3.80 . 2.94 2,70 2.10 17.0
(GVW2.5 LPG fueled NOx 3.00 2.18 2.30 1.80 20.0
tons or less,| 2-stroke co 26.0 18.3 17. 0 13.0 130.0
11 persons gasoline HC 22.5 16.6 15.0 12.0 70.0
or more) fueled - NOx 0.50 0. 30 0. 50 0. 30 4.0
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Table. & Emission Standard! C,z\rada)

Limit _Values

Applicablityi Test Co i NOx
Procedure g/mile | g/km | g/mile | g/on | g/mile i g/km

Light Juy

vehicies less

than 6000 T

GVW

1974 standards[(LS.CVS-C| 39.0 |24.2| 3.4 | 2.1] 3.0 | 1.9
U.3. fuel
evaporative

test:2g/1est
1975 standards|U.5.CVS- | 25.0 }25.5 | 2.0 | 1.2} 2.1 |18

CH
U. 5. fuel
evaporative
test :2g/test]
1973~1974
(U.5.A)

Table 10. ECE Regulations 15.

Type- 1 test : |establishment of the mass of ca-
rbon monoxide and hydrocarbons
emitted by the engine with the
exhaust gases when the vehicle
is driven on a chassis dynamom-
eter according to a specified dr-
ive ¢ycle;

Type-1I test : |Measurement of the content of
carbon monoxide of the exhaust
pases when the engine is idling ;
Type- I test : {establishment of the mass of ga-
ses emitted from the crank-case
during a specified chassis dyna -

mometer procedure.

Type- T test 2] FEkd 15-mode® 195F6MH 2| M
el A idle, HndE, T B opkuEe] MRS AT
3 Cycled| hifisle]l 4 @EE whE3F # Hiraret.



(Table 9) Emission standard and 'festing mode in world
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Name of|  Kinds of | Testing oy ool gy o5 | 76 | 'w | ' Period Remark
country vehicles mode ’
co g/km 2.70 - Passenger cars 2 cycle #1. Zeycle light (New car
2.10) (Included 4cycle) 77.9.30 unil)
i B 10M 5.6 (4.50)
10M HC hazg;) 1IM 3.3 (2.50)
. %2, Zeycle
#2 #3 10M 0.50(0.30)
P NOx " 1.60 § 0.84 1M 4.00(2.50)
assenger 1.200| ©.60 &3, 2eycle
car gasoline )1 0.8 ‘75 & '76 vegulations, : 1o¥4c 0.50(0.30)
fuels o |g/Test 850 New T4l 76.41]75.41 5.41] LM £0(2.50
Kﬁo. 0) ml . 4. . 4. N . 4. B .
N over 1Ton 4cycle
1M HC " 9.50 c::v 75.12177.3.1|76.4.1 T1.4.1 light
7.00) 10M 1.20(0.85)
%1 | =2 1M 9.,00(7.00)
NOx 4 11.0] 8.00
p 9.00) | (6.00)
apan
y €0 gk [i7.0
ol 13.0)
10M HC " 2.70 For new model 75. 4. 1 (1}Excluded LD, T, 2cycle
2.10) Included L.D.T. 2eycle
LPG fuels Y HC, NOx different,
and vehicles NOx %x) For new car 71201 (HC) (NOX)
excluded : 10M 150 0.5
CO | g/Test [13.0 10 0.3
e 10.0) (Included L.D.T. 2, 4 eyck)
IIM 70,0 40.0
uM | me | » ;o '
13.0 . (50.0) (25.0)
NOx 4 20.0 %1 Non-direct disper-
15.0) sion engine
co ppm [ 980 59.0
(790) (45.0)
Diesel sMm | we |« |ew
(510)
¥1
NOx " 1000
(170)
Passenger | LA-4M| CO |g/mile |1.5 - 3.4 #*1 Each type #1 Regulation for 78
car (CH) HC L 1.5 ~ - |om model
NOx ” 3.1 - 20 04 :
co - 2.0 - - {1} 13M —~Heavy Duty
US A|LDT LA-4M| HC " 2.0 - - " Diesel
(CH) NOx ” 3.1 - - 9M —Heavy Duty
HDT 13M CO  |g/Bap-HT{ 4.0 -
HC+NOx| » 16 - - "
Passenger | LA-4M| CO g/mile 9.0 - 9.0
car (CH) HC " 0.9 - 0.41 ”
NOx ” 2.0 - 1.50
co " 2.0 1.7 -
California| L. D. T LA-4M| HC 4 2.0 0.9 - .
(CH} NOx " 2.0 - -
H.D.T 13M CO  E/BapHT|3.0 - 25 -
HC+NOx|{ ~ 10 - | 5% - # Equivalent to U.S. A
HC=10
INOx=75
Passenger 15M Co g/Test |9.4 - NOx 75 Model 75 10 {1)CVS regulation of
car HC ” 74 - '76 Model 76. 10 stroke engine
ECE NOx ” (10) 850 <)20.0kg
co ” 94 -
Truck 15M HC " 7.4 - (2) Different_regulation
NOx ” (10) for Diesel car
() 1. () means average value

2. Regulations for 10persons or less and 25tons or less of bus in Japan

3. Proposal data in exhaust emission regulations except in Idling.
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(Table 11) Regulation of CO and HC (1975)

Reference weight, S,:;:Z?de Hydrocarbons

kg g/test| g/km | g/test| g/km
Rw= 750 ‘ 100 24.7 8.0 2.0
750« Rw= 850 109 26.9 8.4 2.1
850 < Rw=1020 117 28.9 8,7 2.2
1020 << Rw = 1250 134 33.0 9.4 2.3
1250<<Rw=<1470 | :152 37.4 | 10.1 2.5
1470<Rw=1700 | 169 | 41.7 | 10.8 | 2.7
1700< Rw=1930 186 46.0 11.4 2.8
1930< Rw=2150 203 50.1 ] 12,1 3.0
2150 <Rw 220 54.2 12.8 3.2

m ARl e Ae BLES) Regulation
chel] ExfE]e] ol ¢Fon} 1974% 12A GEC.VOH
A HMBEEES chash Tol HIESD vk

Rw= 910kg NOx=<10g/test (2.5g/km)

Rw==1360kg NOx=<14g/test (3.5g/km)
Rw=1810 kg NOx=15g/test (3,7g/km)

N. & @
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o) A HAzshel 19774 B2 HCE 828
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28 EPA (Environmental Protection Agency) 2|
B ELEH 7t 2 2o 24 “Federal resist-
er"2 BERD HHREFE 2 HEIEA o=
7] #42] rulesg} regulatione 2 H4|=oj A 2lon}
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