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4.1.6

Definitions and Declarations

Declared Engine Speed (Crankshaft Speed)—In the case of spark-ignition engines without speed governor,
the declared engine speed shall be the midpoint of the full throttle speed range recommended by the

manufacture

r for propeller selection.

In the case of engines with speed governors, the declared engine speed shall be the governed speed chosen
by the manufacturer.

Declared Power—The corrected net brake power declared for a given engine or propulsion system at its final
output shaft when all the auxiliaries which affect the power output are fitted. The declared power shall be

nnnnnnnnnn aloO 20464
U0 L,

determined

The declare

complete propulsion units, and at the coupling to the propeller shaft of engines sold withredug

gears.
The declare
without redu
shall be acc
Test Equipn

Engine or B

The test e

be run-in @ccording to the manufacturer's recommendations and shall be fitted with an exh

auxiliaries

Carbureto

engine is tested in a horizontal position,

If the exhd
within +0.7

can be aclpieved.

If the exhqust system-as-delivered is complete, the laboratory exhaust system shall main

pressure g

NOTE—T,

£
TYtoToT

I power shall be "propeller shaft power" and so named at the propeller shaft of €

d power shall be "crankshaft power" and so named at the engine’ output shaft
ction or reversing gears or stem drives or sail drive units. In.such cases, the p
hmpanied by a statement that usable power will be reduced by gear losses.

hent

ropulsion System

ngine or propulsion system shall be representative of the manufacturer's producti
fitted shall be listed and described.

wedges may be removed or added to maintain the carburetors at a normal run

ust system as delivered is not complete, the back-pressure at the declared engin
5 kPa of the maximum:back-pressure specified by the manufacturer at which the

t the unitoutlet within +0.75 kPa of the barometric pressure at the test bed.

he maximum permissible back-pressure declaration is required by ISO 3046-1.

ngines sold with
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of the barometric pressure at the test bed.

he engine within

For liquid-cooled engines, the temperature of the coolant at the raw-water inlet shall be maintained at 298 K
+ 15 K (25 °C £ 15 °C) except that for engines with charge air cooler the temperature shall be maintained at

298 K+5

K (25 °C + 5 °C).

The coolant pressure shall not exceed 50 kPa. The coolant outlet temperature shall be within the range
specified by the manufacturer if such a range is specified.

Fuel temperature at the inlet of the compression-ignition engine fuel-injection pump shall be maintained at

313K+3

K (40 °C + 3 °C).
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6.1

6.2

6.3

6.4

NOTE— These requirements are not applicable for compression ignition engines running on intermediate or
heavy fuels.

Fuels and Lubricants

Fuels used shall conform to the manufacturer's specifications.

For spark-ignition engines, record the octane number determined in accordance with ISO 5163 (motor
method) and ISO 5164 (research method), and density determined in accordance with ISO 3675.

For compressmn |gn|t|0n (d|esel) engines, record the cetane number determined in accordance with 1SO

5165, the

F-DMX or

maikaddn-acecardanc 1ISO 2670 o A

ar-o

value. Use ISO-

= oot o athk Dl nallaovas PN PN
Aullqll.y ettt aHaceoraanceWith I\J\J TOT O OT 7« T UIMVIL], Rt roWwer-CarorHe

equivalent fuel if compatible with the engine.

Lubricating oil used shall conform to the manufacturer's recommendations. Recordubricating oil type, grade

and, if app

Test Condi
(see 3.2) in
test in acco
test, except

Generator

intended for

licable, viscosity of the lubricant.

1
order to minimize the magnitude of the correction factor. Adjustments shall be
dance with the manufacturer's instructions. No changes or-adjustments shall be
hs indicated in the test procedure.

I

g

nd Hydraulic Systems—The generator or alternator, hydraulic systems and
intermittent load only shall be operated under no<lgad conditions.

ons—Test conditions should be maintained as near to standardreference condifions as possible

made before the
made during the

similar systems

Engine Stabilization—No data shall be taken until sthe engine has reached stable opefating conditions

maintained

Engine Spe

than £1% o

Fluid Level$s—All fluid levels shall be within the range specified by the manufacturer.

Wet Exhaugt System—Wet exhaust systems shall be operated with the water flow neces
installations,

Data Acquisition

Accuracy—Test measurements and their degree of accuracy shall be as specified in ISO 30
Air Temper

obtain a ma

for at least 2 min within the permissible deviations prescribed in ISO 3046-3 claus
ed—During a run or reading the engihe speed shall not deviate from the noming

r|+10 r/min, whichever is greater.

p 4.2,

| speed by more

sary for normal

mm of the air inlet to the air cleaner silencer, or flame arrester.

On outboard engines the cowl, if supplied, shall be regarded as a part of the air inlet system.

Temperature of Coolant—The temperature of the coolant medium shall be measured not further than 150
mm from the raw-water inlet. Water jacket temperatures in liquid-cooled engines and engine temperatures in
air-cooled engines shall be measured at point(s) specified by the manufacturer.

Lubricating Oil Temperature—Lubricating oil temperatures shall be measured at point(s) specified by the
manufacturer.
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6.5

6.6

6.6.1

6.6.2

6.6.3

7.1

7.2

Readings—Observed dynamometer load, engine speed, ambient air pressure, wet and dry bulb readings, and
fuel consumption data (if recorded) shall be taken simultaneously, and shall be the average of at least two
stabilized sustained values which do not vary more than the permissible deviations prescribed in ISO 3046-3
clause 4.2, except that engine speed shall not vary more than +1% or £10 r/min, whichever is greater.

A measuring interval of not less than 30 s shall be used when measuring engine speed and fuel consumption.

Recording of Results—Power test data given in 6.6.1 to 6.6.3 should be recorded.

The followi

ng data shall be recorded simultaneously, within 1 min:

Eng
Torg
Intal
Fue
Ami

~ooo0op

Wet

«Q

The follow

Lub
Coo
Coo
Fue

®o20 TP

acceptance test)
Exhpaust back-pressure (see 4.1.3)

—h

The follow

Lub
Intal
Exh

Fue
Fue

~ooo0op

Bargmetric pressure at the test bed

Labgratory exhaust system pressure (see 4.1.3)

Ignition or injection timipng

o PN A

Are-speed

ue or beam load

e air temperature and pressure at the point located and specified in 6.2
temperature (for compression-ignition [diesel] engines only)

ient air temperature of the atmosphere

and dry bulb temperature

ng data shall also be recorded:

icating oil temperature (see 6.4)
ant temperature at raw-water inlet and engine qutlet (see 4.1.5 and 6.3)
ant supply pressure (see 4.1.5)
delivery per injection cycle (for compression-ignition [diesel] engines only and if th

ng optional data should be recorded where applicable or for safety of operation:

icating oil pressure
e air temperature and pressure inside the air intake manifold
hust gas temperature

supply pressure(at;supply-pump outlet
consumption_per-unit of time

Presentatio

Declaration|of Power and Speed—A single value of the declared power shall be acc
statement of the declared engine speed.

of Data

e engine has no

pmpanied by a

Power and engine speed may alternatively be presented as a power curve. Declarations shall indicate whether

the power is

propeller shaft power (see 3.2) or crankshaft power (see 3.2).

Engine Speed Range and Declared Power—It is recommended to choose the full throttle engine speed
range quoted in 3.1 so that the highest power within this range does not exceed the declared power by more
than 6%. If the highest power exceeds declared power by more than 6%, both powers shall be stated.
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9.1

Manufacturing Tolerance—The declared (rated) power at declared (rated) engine speed of any individual
marine propulsion engine or propulsion system shall not deviate from its measured value by more than:

a. 15% for engines or propulsion systems with speed governors of more than 100 kW declared power, or
b. +10% or + 0.45 kW, whichever is greater, for all other engines and propulsion systems.

Notes

Marginal Indicia—The change bar (l) located in the left margin is for the convenience of the user in locating
areas where technical revisions have been made to the previous issue of the report. An (R) symbol to the left
of the document title indicates a complete revision of the report.

PREPARED BY THE SAE MARINE TECHNICALCOMMITTEE
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APPENDIX A

For the convenience of the user, this appendix contains applicable portions of the information contained in the
latest ISO 3046-1 and ISO 3046-3 Standards.

Standard Reference Conditions—(Reference 1ISO 3046-1, 4th Edition)

The standard reference conditions are:

| Barometric Pressure—100 kPa

200 1
IO IX

Al
a. Tota
b. AIrT
c. Re
d. Ch
A.2 Correction

Corrected power is equal to observed power times the correction factor. The carrection methg

A.2.1 Spark Igniti
charged spa

where:

Py is the
f P$y ist
Ty is the

This formulg
designed to

A.2.1.1 LIMITATION
between (
barometrig
given, and

efperattre
Ia{tive Humidity—30% (equivalent to 1.0 kPa)

lon Engines—The formula for the power correction factor-for’naturally aspirate

ge Air Coolant Temperature—300 K

Methods—(Reference ISO 3046-1, 4th Edition)

rk ignition engines in Sl units is:

99\ 12 (TLw2rdy -06
¥a = (m) (s )

barometric pressure in the testcell (kPa)
ne water vapor pressure in the.test cell in kPa at applicable temperature and hum
intake air temperature in ¢C

L applies to carburetted engines and to other engines where the fuel manage
maintain a relatively_constant fuel/air ratio as ambient conditions change.

IN USe OF CORRECTION FORMULA—This formula is only applicable if the corre
.93 and 4:07, the ambient temperature at the air inlet to the engine is +10
pressureis 80 to 100 kPa. If these limits are exceeded the corrected value g
the test'ambient conditions (temperature and pressure) precisely stated in the te

ds are:

bd and pressure

(Eq. A1)

dity

ment system is

ction factor , is
’C, and the dry
btained shall be
5t report.

PV TZ WYY Thao aonaoral fo yraula for thn nowvany aorrantion fantay £oy ~

A.2.2 Compressitatghith

engines is:

fyis the
fr is the

o
e gt e Tar ToT ot ToT thC PO CT O e oo aCtoTTOTCOTT

Od = (fa)'m

atmospheric factor
engine factor

pression ignition

(Eq. A2)

A.2.2.1 The atmospheric factor indicates the effect of environmental conditions (pressure, temperature, and
humidity) on the air drawn in by the engine. The atmospheric factor formula differs according to the types of

engines.
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A.2.2.2

Naturally aspirated engines, mechanically pressure charged engines, and turbocharged engines with waste
gates operating:

99 T, + 273 07
fa = (m) (P2 )

Turbocharged engines without charge air cooling or with charge cooling by air/air cooler:

Turbochar

The engin

where:

q = fuel

r = rate ¢f absolute pressure at'compressor outlet to that at compressor inlet. (r = 1.0 for né

eng

This formd
than 37.2,
1.2 shall b

(Eq. A3)

(Eq. Ad)

99 0.7 (T, +273, 12
fa = (Py-cppsy ( 208 )

ped engines with charge air cooling by engine coolant:

99 0.7 (T,+273, 07
fa = (m) ( 298 )

e factor (f,,,) is a function of corrected fuel flow.

Helivery per cycle measured’in milligrams per liter of total swept volume.

nes)

la is valid for a'value interval of g/r included between 37.2 mg/L and 65 mg/L. Fo
a constantqalue of f, = 0.2 shall be used. For g/r values higher than 65, a const
e used. (See Figure Al.)

(Eq. A5)

(Eq. A6)

iturally aspirated

g/r values lower
ant value of f,, =
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A.2.2.3 LIMITATION
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A.3 Measureme
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result in measurement uncertainty.

a. Erro

b.
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A.3.2 Operating ¢

l 1 L ' 3 1

Cortectness of the locatian\of the measuring instrument
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FIGURE A1—ENGINE FACTOR OF CORRECTED.FUEL FLOW
IN USE OF CORRECTION FORMULA—This correction formula is only applicable whe
5 between 0.9 and 1.1, the ambient temperature at the air inlet of the engine is 1
pressure is 80 to 110 kPa. If these limits are, exceeded, the correction value d
test ambient conditions (temperature and pressure) precisely stated in the test re
nts and Accuracy—(Reference ISO 3046-3, 2nd Edition)
f Measurement—The accuracy of measurement depends on a number of factor
rs measured it is necessary to specify permissible deviations to cover the followi
r of the measuring instrument

ditions under which the measuring instrument is used

iracy of the réadings
ter of the instrument reading during the measuring period

ible deviations define the allowable range between the extreme values of the med

onditions

re the correction
5 °C and the dry
btained shall be
port.

5. Therefore, for
hg factors which

surement.

A.3.2.1 Before a set of measurements is commenced, the engine shall have operated at the particular conditions of
load and speed for a sufficient length of time to ensure that it has reached stable operating conditions as
specified by the engine manufacturer.

A.3.2.2 During the period in which a set of measurements is being made, the load, speed, and all fluid temperatures
and pressures shall be maintained constant within the permissible deviations given in Table Al.

A.3.3 Methods of Measurement

A.3.3.1 Methods of measurement shall be selected by the manufacturer and, if necessary, may be subject to
contractual agreement between the manufacturer and customer and/or inspecting authority.
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A.3.3.2 The location of points of measurement shall be selected by the manufacturer.

A.3.4 Permissible Deviation of Parameters:

A.3.4.1 The permissible deviation quoted is that considered adequate for most acceptance test purposes.
Manufacturers may adopt reduced permissible deviations.

a. For type tests

b. For special contractual or legislative requirements.

A.3.4.2 All measuring instruments and apparatus used during tests shall be checked and calibrated periodically over

the range of the expected readings at time intervals specified by the engine manufacturer

nless otherwise

agreed.

A.3.4.3 Where thg total measurement uncertainty involves measurements of a number of quantiti
own meadurement uncertainty, or where an individual measurement is dependent-on sev
each with [ts own measurement uncertainty, the overall measurement uncertainty is taken a
of the sum of the squares of the separate measurement uncertainties, each multiplied b

factor equgl to the exponent of its parameter in the formulae.

bs, each with its
bral parameters,
5 the square root
an appropriate
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