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Foreword

This translation has been made based on the original Japanese Industrial Standard
established by the Minister of Economy, Trade and Industry through deliberations at
the Japanese Industrial Standards Committee according to the proposal of establish-
ing a Japanese Industrial Standard from Japan Internal Combustion Engine Federa-
tion (JICEF)/Japanese Standards Association (JSA), with a draft of Industrial Standard
based on the provision of Article 12 Clause 1 of the Industrial Standardization Law.
This Standard has been made based on ISO 8178-9 : 2000 Reciprocating internal com-
bustion engines—Exhaust emission measurement—Part 9 : Test cycles and test procedures
for test-bed measurement of exhaust gas smoke emissions from compression ignition engines
operating under transient conditions for the purposes of making it easier to compare
this Standard with International Standard; to prepare Japanese Industrial Standard
conforming with International Standard; and to propose a draft of an International
Standard which is based on Japanese Industrial Standard.
Attention is drawn to the possibility that some parts of this Standard may conflict with
a patent right, application for a patent after opening to the public, utility model right
or application for registration of utility model after opening to the public which have
technical properties. The relevant Minister and the Japanese Industrial Standards
Committee are not responsible for identifying the patent right, application for a patent
after opening to the public, utility model right or application for registration of utility
model after opening to the public which have the said technical properties.
JIS B 8008 consists of the following 9 parts under the general title Reciprocating internal
combustion engines—Exhaust emission measurement:
Part 1: Test-bed measurement of gaseous and particulate exhaust emissions
Part 2 : Measurement of gaseous and particulate exhaust emissions at site
Part 3 : Definitions and methods of measurement of exhaust gas smoke under steady-
state conditions
Part 4 : Test cycles for different engine applications
Part 5: Test fuels
Part 6 : Test report
Part 7: Engine family determination
Part 8 : Engine group determination
Part 9 : Test cycles and test procedures for test-bed measurement of exhaust gas smoke
emissions from compression ignition engines operating under transient
conditions.

Date of Establishment: 2004-11-20
Date of Public Notice in Official Gazette: 2004-11-22
Investigated by: Japanese Industrial Standards Committee
Standards Board
Technical Committee on Industrial Machinery

JIS B 8008-9:2004, First English edition published in 2005-04

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2005

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfilm, without permission in
writing from the publisher.

Printed in Japan
MK/AT

PROTECTED BY COPYRIGHT



B 8008-9 : 2004

Contents
Page
INtrOdUCTION et e et e e e eaaae e 1
1 S 0P citiiiiiiiii ittt ettt e et e e e e et nr e e s e s nre e s a e b a e e s e nabrbareeeeeinnnraeees 1
2 NOrmative refeTENCES ...ccciiiiiciiiiei e eee et 2
3 Terms and definitions......cccoeoiiveeiirieieeccecee e 3
3.1  exhaust gas SMOKE ..coccuueiiiiiieeeeeeee e 3
3.2 tranSMItEaNCE oo e e 3
B 70 BN 0] o X- 1a 17 USSR TR SRR OSSPSR 3
3.4  Optical path length ..., 3
3.5 light absorption coefficient .........cccoooiiiiiiiiiiiciiiicee e 3
3.6 Beer-Lambert 1aw ... 4
3.7 OPACIIELET ...oeveeiieieiieeeeieere et e e e e et e e e e e teeaeeeetnraeeeee e e brasearteeesennarereeaeas 4
4 Symbols and UNItS ...coooieeiiiiiee e e 5
5 Test CONAITIONS ceiiiiiiiiiiiieee e e e e e e e eeeeen 7
5.1 Ambient test conditions.......cccoeviiieiiiiieieiie e 7
B2 POWET et e e e e e e e e e e e e e ee e e e ettt aearees s e e e e e eartraaaaaeeeaean s 7
5.3 Engine air inlet system .......ccocoiviiieiiiiciiieeeee e 8
5.4 Engine exhaust SYSteIm ...ccccciiiiieiiiiieeiiieecee e 8
5.5 Co0lING SYSTEIM tieiveiiiiiiiiieceeecte ettt ettt e e e e e ebtaeeeenaeeaeanns 8
5.6  Lubricating 0il.......cou i 8
5.7 Engines with charge air cooling .......ccccocoveieiiiiieiiiiciieeeeee e, 8
5.8 Test fuel teMPETALUTE ...ocooeiiiieiii e 8
6 TSt FUELS ettt 8
7 Measurement equipment and ACCUTACY .......cccceeeeerieeieeecciinieeeeeee e 9
7.1 GENETAL ..eiieiiiieeeee e ettt aa e ettt nneeennens 9
7.2 Dynamometer specification .......c..ccccoorroiiriiiiirniicce e 9
7.3 Determination of SMOKE .......cccoooeeiriiiiiieieccieeeeeeeeeeeee et 10
T4 ACCUTACY .euveeriiiiiiiiiiiiiititieeeeeeeee e e eeseereaareee s e et araeeessasasesaeesensnsesseseseseenantrseeeeas 11
(1)

PROTECTED BY COPYRIGHT



B 8008-9 : 2004

8 Calibration of the opacimeter ..o e e
8.1  GENETAL ...t e e e e e e s e et e e s e e e e s e e e e nnneee
8.2  Calibration ProCedure .......c.c.cociiiiiiiiiriiieeeiree ettt
9 =Y)Ao < S SRS
9.1 Installation of the measuring equipment.......cccccccceeeeiriiiieinieeeeeeeeecereeeens
9.2 Checking of the opacimeter ... e
0 IS T N == A v 7o} =SOSR PRSPPI
9.4 Determination of effective optical path length (La) ccccocvvvveenrnnnrnininnnnnnn.n.
10 Data evaluation and calculation .......cccccvvveiiiiiiiiieiiiiiiececeee e,
10.1 Data evaluation....ccccoiiiiiiiiiiiieeeeee et e e ea e aesseaaaaeeeanaens
10.2 Bessel algorithin ...
10.3 Ambient COTrreCtion ........ccceeieieeeiiieieeicee e e e s e e e e e e e eeeeseeereeenes
0.4 TeSt TePOTT (oot ettt bat e e e e e e s e e aeas
11 Determination of SMOKE ....cccoovuiiriiiiiiieeiiiiiiie ettt et reee e e s snaaeees
B R 77 0 V) - Y O PSPPI
11.2 Full-flow opacimeter .........cevviiiiieiiiieereecc ettt eeeer et ee e e e e
11.3 Partial-flow-0pacimeter .....occovieeeieiee et
Annex A (normative) Test cycle for variable-speed off-road engines..............
Annex B (normative) Test cycle for constant-speed off-road engines .............
Annex C (informative) Remarks on test cycles.....cccooveiiiiiiiiiiiiniiiiiiiieiiiieeeeeee
Annex D (informative) Example of calculation procedure ........cccccoeevvireireennnnnn.

Annex 1 (informative) Comparison table between JIS and corresponding
International Standard ......c....cccceeiviiiiiiiiiiiinis

(ii)

PROTECTED BY COPYRIGHT



JAPANESE INDUSTRIAL STANDARD JIS B 8008-9 : 2004

Reciprocating internal combustion engines—
Exhaust emission measurement—
Part 9 : Test cycles and test procedures
for test-bed measurement of exhaust
gas smoke emissions from compression
ignition engines operating under
transient conditions

Introduction This Japanese Industrial Standard has been prepared based on ISO
8178-9 Reciprocating internal combustion engines—Exhaust emission measurement—
Part 9 : Test cycles and test procedures for test-bed measurement of exhaust gas smoke
emissions from compression ignition engines operating under transient conditions pub-
lished in 2000 as the first edition with some modifications of the technical contents.

Portions given sidelines or dotted underlines in this Standard are the matters in
which the contents of the original International Standard have been modified. A
list of modifications with the explanations is given in annex 1 (informative).

1 Scope This Standard specifies the test cycles and measurement procedures for
the evaluation of smoke emissions from compression ignition engines on the test bed.

For transient smoke test cycles, smoke testing is conducted using smokemeters which
operate on the light extinction principle. The purpose of this part of JIS B 8008 is to
define the smoke test cycles and the methods used to measure and analyse smoke.
Specifications for measurement of smoke using the light extinction principle can be
found in ISO 11614. The test procedures and measurement techniques described in
clauses 1 to 11 of this part of JIS B 8008 are applicable to reciprocating internal com-
bustion engines in general. However, an engine application can only be evaluated using
this part of JIS B 8008 once the appropriate test cycle has been developed. Annexes
A and B to this part of JIS B 8008 each contain a test cycle that is relevant only for
those specific applications listed in the scope of that annex. Where possible, smoke
test cycle described in the annex utilizes the engine and machine categories developed
in JIS B 8008-4. For certain categories of non-road engines “at site” rather than “test
bed” smoke test procedures may prove to be necessary. For engines used in machin-
ery covered by additional requirements (e.g. occupational health and safety regulations),
additional test conditions and special evaluation methods may apply.

NOTE : The International Standard corresponding to this Standard is as follows.

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standard and JIS are
IDT (identical), MOD (modified), and NEQ (not equivalent) according to
ISO/IEC Guide 21.

ISO 8178-9: 2000 Reciprocating internal combustion engines—Exhaust
emission measurement—Part 9 : Test cycles and test
procedures for test-bed measurement of exhaust gas
smoke emission from compression ignition engines
operating under transient conditions (MOD)

PROTECTED BY COPYRIGHT



