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REFERENCES (Cont'd.):

IS0 3046/3 - Reciprocating Internal Combustion Engines: Performance-Part III:

Test Measurements.

ISO 2710 - Reciprocating Internal Combustion Engines: Vocabulary.

IS0 1000 - SI Units. '

1. TERMINOLOGY AND POWER DECLARATIONS:

1.1 Obseryed power is the power actually developed by an engine under|the
atmospheric conditions existing during the test.

1.2 Corretted power is the observed power adjusted to the standard atmospheric
conditions specified in ISO 3046/1 using the correction‘methods specified in
IS0 3p46/2.

1.3 Power| shall be declared (rated) at the final output shaft of the engine or
propullsion unit as offered for sale by the manufacturer and according to the
following principles:

1.3.1 The| rated power is that power declared«at a given crankshaft speed (the

ratpd speed). &

1.3.1.1 Ip the case of ungoverned engineés, if any power within the

manufacturer's recommended speed range exceeds the rated powepr by more
than 6%, it shall be stated)additionally.

1.3.2 Propeller Shaft Power shall be declared at the propelier shaft of engines
solld with complete propulsion units, and at the coupling to the|propeller
shafft of inboard engines sold with reduction or reversing gear.

1.3.3 Crapkshaft Power shall be declared at the crankshaft (flywheel)|of engines
solld without reduction gears, stern drive, or sail drive units.
Decllarationiof rated power shall contain a statement that usablp power
will be reduced by transmission or gear box losses.

1.3.4 In [theé’case of ungoverned engines, the rated speed shall be the|midpoint
of by the manufacturey for
propeller selection.

1.3.5 In the case of governed engines, the rated speed shall be that speed
declared by the manufacturer.

_ 2. TEST MEASUREMENTS: Test measurements and their degree of accuracy shall be
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2.1 Temperatures:

2.1.1

2.1.2

2.1.3

Temperature of the inlet air to the engine (ambient air) shall be measured
in a manner to get a mass average temperature. The temperature shall be
taken in the engine inlet air stream, or within 150 mm of the air inlet
horn to the air cleaner. (Inside the engine cowl, if furnished.)

Temperature of coolant medium shall be measured within 150 mm of sea water
inlet. Water jacket temperatures in liquid-cooled engines shall be
measured at the inter-cooler inlet if applicable, or at an outlet point of
the _engine specified by the manufacturer, Temperatures in air-cooled
engines should be measured at point(s) specified by the manufadturer, such
as| spark plug(s) or cylinder heads.

0i] temperatures shall be measufed at point(s) specified by the
manufacturer. .

3. TEST PROCEDURES: This section contains the required-tést procedures for

deterpining propeller shaft power and crankshaft power.

3.1 Description of Tests;

3.1.1

Power tests consists of runs at full throttle to determine powér output as
defined in paragraph 1.3.

3.2 Engipe Installation: The test engine or propulsion system shall |be

3.2.3

3.2.4

sentative of the manufacturer’s production units, and shall [be fitted
the exhaust system and all “auxiliary equipment delivered with the unit
t the propeller. Auxiliary equipment shall be 1isted and ddscribed.

buretor wedges may be-removed or added to maintain carburetqrs in a
al running angle -if the engine is run in a horizontal position.

it is necessary to utilize auxiliary equipment, such as an dxhaust

ing, not furhished with the propulsion system, the exhaust Hack

ssure at rated speed shall be within 0.75 kPa of the maximun back

ssure specified by the manufacturer at which rated power can be
jeveds~"If the exhaust system as delivered is not complete, [and no back
ssure-is specified by the manufacturer, the unit will be opdrated at 10
+0.75 kPa back pressure measured at the exit of the engind exhaust

. ;1S
complete, the laboratory exhaust system shall maintain exhaust pressure at
the unit outlet within *0.75 kPa of barometric pressure at the test bed.

If the engine air inlet is connected to a Taboratory air system, fhe
system shall supply air to the engine within *0.75 kPa of barometric
pressure at the test bed.

For 1iquid cooled engines, the temperature of the coolant at the sea water
inlet shall be maintained at 20 * 15.C, except that for inter-cooled
engines the temperature shall be maintained at 20 + 5 C. The coolant
supply pressure shall not exceed 50 kPa. The coolant outlet temperature
shall be within the range specified by the manufacturer if a range is
specified.
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3.2.5 Fuel temperature at the inlet of the compressign ignition engine fuel
injection pump shall be controlled to 40 C + 3 C.

3.3 Run-In: The engine shall be run-in according to the manufacturer's
recommendations.

3.4 Fuels/Lubricants:

3.4.1 Fuels used shall conform to the manufacturer's specifications.

avity of liquid fuel.

and API

r compression ignition engines, record cetane number (API gravity and

at content.
e engine.

Use ASTM D975-2D or equivalent fuel if compati

icating oil used shall conform with the manufacturer's

mmendations.

Record oil1 performance level designation and

osity number (if applicable), of the lubricant.

onditions:

3.5
' opera

of t

3.5.1 Th
in
co

3.5.2 No

be

3.5.3 En

re

+]

ing conditions with an adequate fresh air supply to the eng
condiftions, such as inlet air temperature, should be controlled a
standard as possible (see paragraph 1.2) in order to minimize the
Adjustments shall be made before the t
accoridance with the manufacturer's“instructions.
shall| be made during the test. except as indicated in the test pro

correction

generator or alternator, hydraulic systems, and similar sys
ended for intermittent operation shall be operated under no-
ditions. '

Performance data shall be obtained under stabil

factor.

data shall bé taken until torque, speed, and engine temperat
n maintained within 1% for at least 2 min.

ine speed should be held as nearly constant as possible duri
dingy and shall not deviate from the nominal speed by more t

rpm, whichever is greater.

No changes or a

le with

$AE

zed normal
ine., Test
5 near to
magnitude
st in
ljustments
cedure.

tems
load

ure have

hg a run or
han +1% or

3.5.4
3.5.5

3.6 Data Acquisition:

Wet exhaust systems shall be operated with normal water flow.

A1l fluid levels shall be within the range specified by the manufacturer.

3.6.1 Observed dynamometer load, 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 1%.

A measuring i

nterval of

not less than 30 s shall be used when measuring speed and fuel consumption.
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3.6.2 Power Test Data to be Recorded for Test Documentation: See Fig. 1.
recorded simultaneously {within 1 min):

Speed

Torque or Beam Load

Intake Air Temperature and Pressure
Fuel Temperature (Diesel Only)
Barometer Air Temperature
Barometric Pressure

Wet and Dry Bulb Temperature

Iso record:

nboratory Exhaust System Pressure
1 Temperature (see paragraph 2.1.3)

A
L
)]
C
2.1.2 and 3.2.4)

Cpolant Supply Pressure (see paragraph 3.2.4)
Fliel per Cycle (Diesel Only)

Exhaust Back Pressure (see paragraph 3.2.2)
Al1 Auxiliary Equipment

T

3

ifety of operation:

i1 Pressure :

ntake Manifold Temperature and Pressure
khaust Temperature '

gnition of Injection T1m1ng

hel Supply Pressure

hel Consumption

T T = M- O

4, PRESENTATION OF RESULTS: The corrected power value shall be used to

To be

polant Temperature at Sea Water Inlet and Engine-Outlet (see|paragraphs

ne following optional data should be“recorded where applicable or for

detefmine rated.power (single point) together with the rated speed, or may be
presented graphically. Data shall be corrected per paragraph 1.2. Reported

corrected curves shall carry the notation: Performance obtained|and
corrected<in accordance with SAE J1228 Propshaft Power, or SAE J1228
Crankshaft Power. Power shall be expressed in units of kilowatts. 1In

addition, power may be expressed in English units of horsepower, |equivalent

to 0746k

POWER TOLERANCE: The corrected power at the rated speed of any marine

S N

propulsion engine or propulsion system shall not deviate from the declared

(rated) power by more than *+10% or 0.45 kW, whichever is greater, except that
governed propulsion engines and systems rated above 100 kW shall not deviate

from the rated power by more than *5%,
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1. Speed
2. Torque

Intake

Barome

Labora
011 Te
Coolan

oW~ PW

et

OPTIONAL DA

Intake
Intake

O~ P WN -

REQUIRED DAT

r Beam Load

ir Temperature

Fuel Temperature (Diesel Only)
Barometpric Air Temperature

ic Air Pressure

Wet and| Dry Bulb Temperature

ry Exhaust System Pressure
erature
Temperature

Fuel per Cycle (Compression
Ignition Engines)

Air Inllet Restriction
0i1 Prdssure

Manifold Temperature
Manifold Pressure

Exhaust] Temperature
Ignitidn or Injection-Timing
Fuel Sypply Pressure
Temperdture of Coolant to Sea
Water Aump

--(CRANKSHAFT OR PROPELLER SHAFT POWER)

rpm

Torque . KNm (1b=fP)

Beam Load’ KN (1b)
. °C {F)

m

C

kPa (mm H20) (ip H20)
C (F)

C (°F)
mg/L/cycle

(-]

kPa (mm Hzg) (1n_H20)

kPa (1b/in®)

°C (°F)

kPa (mm Hg) (in Hg)
°C (°F)

deg

kPa (mm Hg) (18/7n?)
°C (°F)

FIG. 1

e
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APPENDIX A

For the convenience of the user, this appendix contains information contained in
the applicable parts of the latest ISO 3046 standards, as of March 1, 1986,

A.1 STANDARD REFERENCE COMDITIONS: (Ref. ISO 304671, Third Edition)

The standard reference conditions are:

Total
Air T
Relat

A.2 CORRE

Barometric Pressure 100 kPa
pmperature 298 K - :
jve Humidity 30% - equivalent to 1.0 kPa

CTION METHODS: (Ref. IS0 304€/2, Second Edition)

Corre
corre

A.2.1 Spa

rtion methods are:

spa

Whe

A.2.2 Com

rk ignition engines in SI units is:
99 1.2 T, * 273 0.6
fa T\ P oA o \TmE

Fe: Py is the barometri¢opressure in the test cell in kPa-
gPsy is the water Vapor pressure in the test cell in kP
applicable temperature and humidity
Ty is the intake air temperature in .C

bression Ignition Engines: The general formula for the powe

cor

whe
whe

rection factor’ for compression ignition engines:
ad = (fa)fm :

re fy is the atmospheric factor and
re_fm is the engine factor

Lted power is equal to observed power times the'correction fdctor. The

k Ignition Engines: The formula for the power correction factor for

) at

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

€
0

ngine. The atmospkeric factor formula differs accordinag to the types
f engines. Naturally Aspirated and Mechanically Supercharged engines:
0.7
99 T + 273 :
y

fa= |7 = gp 208
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K.2.2.1

Continued:

Turbosupercharged Engines With or Without Cooling of Inlet Air:

A.2.2.2

A.2.2.3

0.7 1.5

99

£ oo
P - gp
a y sy

T, + 273

Engine factor (fy) is a function of corrected fuel flow.
Tm
q

0.036 qc - 1.14 where: q. = q/r and:

fuel delivery per cycle measured in milligrams per diter|of
total swept volume. .

-~
{]

rate of absolute pressure at compressor outlet'to that at
compressor inlet. (r is equal to one for naturally aspipated
enaines.)

—

his formula is valid for a value interval\of q. included betyeen
40 mg/¢ and €5 mg/q.

40 < q. < 65

or g, values lower than 40, a cohstant value of fm equal to
.3 ($m = 0.3) shall be used.

[l | o
L]

or q. values higher than.65, a constant value of fj, equal to
2 (fy = 1.2) shall be used. (See Fig. A-1.)

imitation in Use of ‘the Correction Formula: This correction|formula is

—

1y applicable where the correction factor aq is between 0.9 and 1.1,

e ambient temperature of the air inlet of the engine is T, } 15°C

apd the dry barometric pressure is 80 - 110 kPa. If these 1lipits are
exceeded, the correction value obtained shall be given, and test ambient
cponditions{(temperature and pressure) precisely stated in the|test
report.

[@]

- e e -
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FIGURE A - 1
A.3 MEASUREMENT CONDITIONS AND DEFINITIONS OF\DEGREES OF ACCURACY: (Ref.
TS0 B046/2, First Edition.) '

A.3.1 Operating Conditions:

A.3.1.1 Before a set of measurements Ts commenced, the engine shall have
pperated at the particular conditions of lToad and speed for 4 sufficient
length of time to ensure that the operating temperatures have reached
stable conditions as laid down by the manufacturer.

A.3.1.2 During the perigdiin which a set of measurements is being made, the
load, speed and-all fluid temperatures and pressure shall be[maintained
constant within the 1imits of accuracy of measurement given jn Section
A.4'

A.3.2 Metthods=of Measurement:

A.3.2.1 Methods of measurement are selected by the manufacturer and,|if

necessary, may be subjec

manufacturer, customer and/or inspecting authority.

e

A.3.2.2 The location of points of measurement is selected by the manufacturer.

A.3.3 Ac

curacy of Measurement:

A.3.3.1 The accuracy of measurement indicated in Section A.4 applies to the
power declared and not only includes the accuracy of the instrument
being used but also invclves the correctness of its Tocation, the
conditions under which it is being used, and the interpretation of the

results obtained.
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