ISO 8178-9:2012-08 (E)

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

Contents Page
0T =TT o iv
0 Yo 11T T o \'
1 T o - 1
2 NOIrMAtive refErE@NCES ... s e e s e e mnn e nas 1
3 TermsanddefinitioNs ..o 2
4 o3 1] o e K== T Lo BT T 4TSS 4
5 =53 o 4 Lo 114 o 4T 5
5.1 Ambient test CONAItIONS ... 5
5.2 o T 5
5.3 Engine air inlet SYStem ... —————_— 6
5.4 Engine exhaust SYStemM ... —————— 6
5.5 Lo Yo 13 e T3 V-3 =1 1 SR 6
5.6 W] oY 4T o ' [ | 6
5.7 Engines with charge air COOIING .......ccccciiiiiiiiiiiirrrrrrrrrr s s s s e s 6
5.8 Test fuel tEMPErature ... e e e e s s s nmn e e e e e ea s s amnneeeeesnnnnn 6
6 IS5 0810 T 6
7 Measurement equipment aNd ACCUIACY .........ooiiiciiemriiiiiiicimrr s mss e nmnn e 7
71 (= T - 7
7.2 DynamometerspecifiCation ..........ccccciiiinniii s —————_— 7
7.3 Determination of SMOKE ... 7
7.4 Yoo T T 9
8 Calibration of the opacimeter .......... e s 9
8.1 7= o 1= T 9
8.2 L0 111 o7 = [o 0 I o o Yo7 =T U] ¢ S PS 9
9 =53 0 T 9
9.1 Installation of the measuring equipment ... ——— 9
9.2 Checking of the opacimeter ... ————— 10
9.3 TESE CYCI@ it ———————— 10
9.4 Determination of effective optical path length (LA) ... 10
10 Data evaluation and calculation ..o ————— 10
10.1 Data evaluation ... ————— 10
10.2 Bessel algorithm ... —————————————— 12
10.3 AmDbient COrreCtioNn ... ——————————— 13
10.4 =53 S8 (=1 o 14
1 Determination of SMOKE ... s 14
1.1 7= T - 14
11.2 FUll-FlowopaCimeter ... s mn e s e e e 15



113 Partial-fFlow-0pacimeter ... e e 16

Annex A (normative) Test cycle for variable-speed off-road engines ..........cccccvvcmiiiiicnnnniseeennn 19
Annex B (normative) Test cycle for constant-speed off-road engines ..........cccocciiniiiiiiniicnnienininns 26
Annex C (informative) Remarks on test CYCIES .......ccccmiiiiiiiiciiieiiri s ssssr e mmn e e e s s nnn 30
Annex D (informative) Example of calculation procedure ..........cccooocccimrimriisscccccecrrr e 31
Annex E (normative) Test cycle for marine propulsion engines ........ccccccviiccciscemmrernnnsssssssssseseeesessnnes 42
Annex F (normative) Test cycle for variable speed engines type F (rail traction) .........ccccceiiiiiinniiinnns 48
BibliOGrapRy ...oiceiiiiiiis i 52



		2026-05-19T07:25:15+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




