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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Results of an emissions test are presented clearly and include all information pertinent to the derivation
of the emission test results. An accuracy or uncertainty analysis relevant to the test system used and
engine being evaluated is made by the laboratory. A record is made of the measurement equipment
being used, the ambient conditions, the engine performance and the fuel used. Recommendations for
the data to be recorded are given regardless of the type of fuel being used.

The data format described in this document is intended to be used by individuals measuring emissions
using the ISO 8178 series.

As expressed in ISO 8178-1 and ISO 8178-2, the emission results are stated in either “g/kWi3|(preferred)
orin “g/m3”.

© ISO 2018 - All rights reserved v
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Reciprocating internal combustion engines — Exhaust
emission measurement —

Part 6:
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Scope

document specifies a data format for reporting the measurement results ofyéxhaug
RIC engines for mobile, transportable and stationary use, excluding engities for mo
arily designed for road use. It includes basic information of the enginé\being tested
formats including those that are electronically generated can be used as long as t
he, test cell and test data information is made available.

document applies to measurement in the laboratory and, wherejapplicable, at site.
engines used in machinery covered by additional requirements (e.g. occupational

y regulations, dust regulations for powerplants), additional test conditions and specia

) Since the report format defined in this documentis intended to be applicable to all type
ustion engines, some items are, in certain cases, not'necessary for specific engines and/or tes
measuring on site. On the other hand, some addjtional items can be necessary according to td
ion and addition of items to be reported are based on agreement between the parties involved.

Normative references
titutes requirements of thissdocument. For dated references, only the edition cited
B178 (all parts), Reciprocating internal combustion engines — Exhaust emission measurer|

Terms and definitions

inddEC maintain terminological databases for use in standardization at the following a

t emissions
tor vehicles
Equivalent
he required

health and
| evaluation

s of internal
(s, especially
st purposes.

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest'edition of the referenced document (including any amendments) applies.

nent

he purposes of this document, the terms and definitions given in ISO 8178 (all parts) apply.

ddresses:
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IEC Electropedia: available at http://www.electropedia.org/

4 Symbols and abbreviated terms

4.1

General symbols

For the EEC-UNO regulation equivalents of the symbols listed in Table 1, see ISO 8178-1.
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Table 1 — General symbols

Symbol Term Unit
aop y intercept of the regression line —
ai Slope of the regression line —
D Dilution factor —

egas Specific emission of gaseous components g/kWh
fa Laboratory atmospheric factor —
fth Fuel specific factor used for the calculations of wet concentrations from dry —
concentrations
kn NOx humidity correction factor =<
kr Multiplicative regeneration factor —
kyw Dry to wet correction factor for the raw exhaust gas —
Paux Declared total power absorbed by auxiliaries fitted for the test and not required by kw
ISO 14396
Pri Power absorbed by auxiliaries to be fitted for the test but that were not installed kW
Pm,i Measured engine power kw
Py Power absorbed by auxiliaries to be removed for the test but that were installed kw
q*mdx Equivalent diluted exhaust gas mass flow rate on wet basis kg/H
qmdx Diluted exhaust gas mass flow rate on wet basis kg/H
qmp Sample flow of exhaust gas into partial flow dilution system kg/
rd Dilution ratio —
r2 Coefficient of determination —
SEE Standard error of estimate of y on x —
SL Lug smoke value m-1
Sp Peak smoke value m-1
Ss Steady-state smoke value m-1
q*vdx Equivalent diluted exhaust gas volume flow rate on wet basis m3/}|1
qvdx Diluted exhaust gas volume.flow rate on wet basis m3/}|1
Wact Actual cycle work of the respective test cycle kWHh
Wret Reference cycle work of the respective test cycle kWHh
WF Weighting factor —
WFe Effective weighting factor —
4.2 Symbols and.abbreviated terms for the chemical components
C1 Carbon 1 equivalent hydrocarbon
CH30H Methanol
CHy Methane
co Carbon monoxide
CO2 Carbon dioxide
HC Hydrocarbon
N-O Nitrous oxide
NH3 Ammonia
2 © ISO 2018 - All rights reserved



https://standardsiso.com/api/?name=8c5efe7037e10e54582f15f73cf66eed

ISO 8178-6:2018(E)

NMHC Non-methane hydrocarbons

NOy Oxides of nitrogen

02 Oxygen

PM Particulate matter

PN Particle number

SO; Sulfur dioxide

4.3 | Abbreviated terms

CNG Compressed natural gas

DPT Differential pressure transducer
DeNpPx NOy after-treatment system
EAT Exhaust after-treatment system
EGR Exhaust gas recirculation

EOPL Effective optical path length
GER Gas energy ratio

IRAF Infrequent regeneration adjustment factor
LNG Liquefied natural gas

LPG Liquefied petroleum gas

MTS Maximum test speed

NRTIC Non road transient cycle

PTT Particle transfer‘tube

RM( Ramped niodal cycle

RMH Rapeseed methyl ester

5 EmisSions test report

5.1 Introduction

The recommended test report consists of 13 data sheets (see Annex A) that contain all the information
pertinent to a test run in a very compact way. The test reportis a single document that can be filed easily
for later review of the test results by authorities, customers and engine manufacturers. It incorporates
the final test results and the information needed to trace the final results to the values originally
measured, as well as the information on the test engine, the test cell equipment and the test fuel. The
report format may be applied to all test cycles and fuels. It should be noted that the information that is
being suggested for filling in the tables in the document are based upon computations that exist in the
appropriate ISO 8178 procedures. The description provided in 5.4 to 5.6 and 5.9 is only there to assist
in identifying the computations that can be required. It is not necessary to complete all parts of this test
report. The parts to be completed shall be agreed between the parties concerned.

© ISO 2018 - All rights reserved 3
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5.2 General information

Table A.1 includes the information essential for engine approval, such as engine identification, engine
application, test cycle and test identification. The emission test results may be listed for different test
cycles, if applicable. The gaseous and particulate emissions shall be expressed in grams per kilowatt
hour whenever possible. Other units shall be indicated if used according to the provisions laid down in
the Scope of this document. The smoke test results shall be listed for the smoke cycle applicable to the
indicated application. The smoke values shall be expressed per metre whenever possible.

5.3 Engine information

Table A.2 cd
parties, thig
the identifi
family and
engine undg

5.4 Amb

For steady-
in the lowg
mechanical
e.g. electric
be expressg
shall be rec

ntains the basic features of the engine under test. If more information is requested by-g
can be provided. Table A.3 contains other information on the engine under test pextine
ation of the engine family or group. These features are derived from ISO 8178-7 |for en

b1 test, Table A.3 does not need to be submitted.

jent and engine test data

state discrete mode test, Table A.4 includes in the upper partéthe relevant ambient
r part the relevant engine data required to be recorded_in*}/SO 8178-4. In most c
shaft power is used for the calculation of the final results¢If'ether kinds of power are t
hl, thermal or total power, this shall be indicated. Fuel flow; air flow and exhaust flow
d as volume or mass flow rates, and the unit used shall‘be filled in. The measurement va
prded for each mode individually, and the cycle value'shall be calculated for the powe]

[SO 8178-8 for engine group. If the engine family or group concept does not@pply for

ther
ntto
gine
the

Hata,
hses,
1sed,
may
lues
and

recorded. Fpr further details, refer to ISO 8178-4.

For steady-ptate RMC test and transient test, the actual;eycle work in Table A.5 shall be calculated by
integratinglover the cycle in order to calculate the brake specific emissions. For further details, refer to
ISO 8178-4.

5.5 Gasepus emissions data

5.5.1 Stepdy-state discrete mode tést

Table A.6 c¢ntains in the upper part‘the originally measured (or calculated for SO2) concentrations of
the gaseouq emissions either in-the raw or dilute exhaust gas for each individual mode.

For engineq with infrequentexhaust regeneration, the recorded value shall be the one which has been

corrected v
details, refd

5.5.2 Ste

Fith the appropriate upward or downward regeneration adjustment factor, k. For fuy
r to [SO 8178-4.

hdy-state RMC test and transient test

ther

Table A.7 i

hclides in the upper h::vf the measured rvr‘]n concentrations of the gaseous emis

ions

uncorrected and corrected for background eitherin the raw or dilute exhaust gas. For dllute system with
constant mass flow, the average background corrected concentration over the cycle shall be reported.
For dilute systems with flow compensation, the background correction shall be applied directly to the
instantaneous concentration values. For transient composite cycle, the total mass emission shall be a
weighted average from cold start test and hot start test. In case of an infrequent exhaust regeneration,
the specific emissions shall be corrected with the appropriate regeneration adjustment factor, ki, either
multiplicative or additive. For further details, refer to ISO 8178-4.
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5.6

ISO 8178-

Particulate emissions data

5.6.1 Steady-state discrete mode test

6:2018(E)

Table A.8 contains the measurement values required for the calculation of PM or PN for each individual
mode. For engines with infrequent exhaust regeneration, the specific emission shall be corrected with
the appropriate regeneration adjustment factor, ky, either multiplicative or additive. Reporting of the
smoke values during the emissions test cycle is optional. The unit of the smoke measurement value
depends upon the system used. For the estimation of the soot concentration from the smoke value, the

corr

5.6.2

Tabl
dilut

cold
shal

addi

5.7
Tabl

elation function used shall be reported. For further details, refer to 1ISO 8178-4.

. Steady-state RMC and transient test

e A9 includes the measured cycle values required for the calculation of PM or PNideper]
ion system used. For transient composite cycle, the total PM or PN shall be a weighted a
start test and hot start test. In case of an infrequent exhaust regeneratioh,‘the specifi

kive. Reporting of the smoke value during the test cycle is optional.

Test cell information

s A.10 and A.11 contain information on the test cell and'the measurement equipm

anal

hydy

the

Tabl

5.8

Tabl
in IS
repg

5.9

Tabl
for 6

corr
and

Tabl
repa
Spe

ysers, all measuring ranges used shall be reported. The calibration curves, converter ch
ocarbon response factors and interference results shall be appended to the report. T
lifferent pressure transducers, temperature sensers, and humidity sensors shall be

b A11.

Fuel characteristics

b A.12 requests confirmation, that the fuel used complies with the reference fuel prop
0 8178-5. The fuel type shall be.indicated. The values required for the respective f
rted if they are used in the emis§ign calculations or if requested by other parties.

Smoke test data

b A.13 contains the measurement values of the smoke cycles. The ambient data shall
ach test run to determine if the smoke values are to be corrected. If applicable, amb
bction shall be applied, but the uncorrected smoke values shall also be reported. The 1
the maximum‘difference between the test runs shall be reported whenever required 4
 A.9. Sincedifferent smoke cycles apply to different engine applications, the smoke val
rted in theappropriate lines. For the loaded transient test (C1 applications), the smoke
nd Spg;shall be reported.

ding on the
verage from
c emissions

be corrected with the appropriate regeneration adjustment factor,cky,> either multiplicative or

bnt. For the
eck results,
he values of
reported in

brties listed
nel shall be

be reported
ent density
nean values
ccording to
[ues shall be
values, Sp3,

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8c5efe7037e10e54582f15f73cf66eed

ISO 8178-6:2018(E)
Annex A
(informative)

Tables for emissions test report

Table A.1 — ISO 8178 Emissions test report — General information

Date/time:
'iI(‘;;rttification Test site/bench:

Test number(s):

Manufacturer:

Type (model):

Family:

) Rated power: kW

Engine -

Rated speed: min-1

Maximum power: kw

Maximum power speed: min-1

Identification number:
Application Cflsto.mer: -

Final installation:

Steady-state test: O Discrete O RMC

Speed: O Variable O Constant
Test cycle C1 C2 D1 D2 E1l E2

Cycle(s): E3 E4 E5 F G1 G2

G3 H I NRTC IL\‘ISRITC
Final weighited emissions test results
Steady-stat€ test Control area Transient test Unjt
1 2 3 Colde Hote | Composite

NOy g/kWhb
HC/NMHC/(H4 g/kWhb
co g/kWhb
PM g/kWhb
PN #/kWhb
COy g/kKWhb
NH3
O average pmol/mol
O mass-weighted
N0 g/kWhb

a  Ifapplicable or if known.
b Units other than g/kWh to be indicated.
¢ Units other than m-1 to be indicated.

d  To beindicated in accordance with the requirements of the applicable smoke cycle.

e Notrequired if composite is entered.

6 © ISO 2018 - All rights reserved
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Table A.1 (continued)

Others | | | | | | | | g/kWhb
Smoke cycle
Peak (Sp)d m-1lc
Lug (51)d m-1c¢
Steady state (Ss)d m-1c

. fa within range: O Yes O No
Conditions at test

Altitude of test facility: m

Testimrgcompany

Datg of report

Placp of test

a fapplicable or if known.
b Pnits other than g/kWh to be indicated.
¢ Pnits other than m-1 to be indicated.

d  To beindicated in accordance with the requirements of the applicable smoke cyele.

e Notrequired if composite is entered.

Table A.2 — ISO 8178 Emissions test report == Test engine information

Date/time:
;lzfesrztification Test site/bench:

Test number(s):
Manufacturer
Englne type (model)
Famlily identification
Englne identification number
Rat¢d powera kW
Maxfimum power kW
Ratgd speed min-1
Maxfimum power speed min-1
Maxlimum test speed (MTS)b min-1
Declared MTS¢ min-1
100(% speed min-1
Maxlimum torque speed min-1
Intefmediate speed min-1
Maxfimum torque at intermediate speed Nm
Idle speed min-1
Maximum no load speed min-1
Intake air restriction kPa
Exhaust restriction kPa
Charge air temperaturec °C

a  SeelS08178-4:2017,7.7.1 and 5.2.
b Calculated value to be used according to ISO 8178-4:2017, 7.2.1.1.

¢ Ifapplicable.

© ISO 2018 - All rights reserved 7
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Table A.2 (continued)

Cooling medium temperature oC
specification
Fuel temperature specification °C
Lubricant (make, type, SAE viscosity)
a  SeelS08178-4:2017,7.7.1 and 5.2.
b Calculated value to be used according to ISO 8178-4:2017, 7.2.1.1.
¢ Ifapplicable.
Table A.3 — ISO 8178 Emissions test report — Test engine parameters
Date/time:
'iI;f;rtltification Test site/bench:
Test number(s):
Manufacturgr
Family identification (optional)
Engine identification number
] O Two-stroke 4, Four-stroke
Combustion|cycle -
O Rotary engine [ Others
Main cooling medium O Air O-Water O oil
Cylinders Bore: mm Stroke: mm
Individual cflinder displacement Ccm3
Number of dylinders
Cylinder configuration Position of cylinders in the block
av O In-line
O Radial O Other (F, W, etc.)
Cylindep relative position
Bare centre-to-centre dimensions: nmm
Naturally aspirated/pressure charged (constant pressure, pulsating
Method of ar aspiration system)/pressure charged with charge cooler (with/without inter-
cooler, number of intercooler stages)
Fuel type(s) Diesel/petrol/natural gas (CNG, LNG)/liqufied petroleum gas (LFG)/
methanol/ethanol/other fuels (to be specified)
— Other fuels (to be spetified)
Dual fuel O Yes O No
Ignition typp O Spark ignition O Compression ignition
] O Open chamber O Divided chamber
Combustion|chamber type

| P2 |
O Oter types:

Valve and porting

Configuration

Number of valves per cylinder

Size of valves: mm

Fuel supply type

Pump-line-injector/in-line pump/distributor pump/unit pump/unit
injector/common rail/gas valve/fuel and air/carburettor/port injec-
tion/direct injection/mixing unit

Miscellaneous devices

Exhaust gas recirculation (EGR)

| O Yes O No

NOTE 1 For details of this table, see ISO 8178-7 and ISO 8178-8, if applicable.

NOTE 2 Cross out characteristics and specifications if not applicable.

© ISO 2018 - All rights reserved
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Table A.3 (continued)

ISO 8178-6:2018(E)

Water injection/emulsion O Yes O No
Charge air humidification O Yes O No
Air injection O Yes O No
Others

Electronic control strategy O Yes O No

Exhaust after treatment systems

Oxidation catalyst/three-way catalyst/DeNOx system with selective
reduction of NOx/other DeNOx systems/particulate trap with passive
regeneration/particulate trap with active regeneration/other partic-

ulate traps/thermal reactor/SOx exhaust gas cleaning system/other
devices (to be specified)
— Pther devices (to be specified)
Maxfimum declared power per cylinder kW
at maximum declared speed: min-1
NOTE 1 For details of this table, see ISO 8178-7 and ISO 8178-8, if applicable.
NOTE 2 Cross out characteristics and specifications if not applicable.
© ISO 2018 - All rights reserved 9
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