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National foreword ' ‘

This British Standard has been prepared under the direction ~ Wherever the words ‘International Standard’ appear,

of the Agricultural Machinery and Implements Standards referring to this standard, they should be read as

Committee. 1t is identical with ISO 2288 ‘Agricultural ‘British Standard’.

tractors and machines — Engine test code (bench test) — Cross-references

Net power’ published in 1979 by the International . . .

Organization for Standardization (1SO) as amended by International standard Corresponding British Standard

ISO 2288/Amendment 1 published in 1983. 1ISO 789/1-1981 BS 63‘47 Performance assessment
, . . . of agricultural tractors

Terminology and conventions. The text of the international Part 1 : 1983 Methods for

standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and
certain conventions are not identical with those used in
British Standards; attention is drawn especially to the
following.

The comma has been used as a decimal marker. in British
Standards it is current practice to use a full point on the
baseline as the decimal marker.

determination of available power
{Identical)

There is no corresponding British Standard for 1ISO 1585.
As this standard is referred to for information only, the
validity of this British Standard is not affected.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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British Standard Method for

Bench testing engines for agricultural tractors

and machines for net power

0 INTRODUCTION

This International Standard is in conformity with clause 7,
and sub-clauses 6.1.3, 6.2 and 6.3.1 10 6.3.11 of 1SO 1585;
it relates to tests on an engine capable of being fitted into
several types of agriculturatl tractors and machines.

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies a bench method for
testing the following categories of engines which are
intended for use in agricultural tractors and machines and
which may be fitted with a supercharging device using a
mechanical supercharger or turbo-charger :

a) spark ignition engines;
b) compression ignition (diesel) engines;

Engines given in a) and b) can have the following variants :
c) reciprocating internal combustion engines;

d} rotary piston internal combustion engines.

In particular, it allows curves to be plotted of net power
and specific fuel consumption at full load as functions of
engine speed.

2 REFERENCES

1SO 789/, Agricultural tractors — Test procedures — Part | :
Power tests. !

ISO 1585, Road vehicles — Engine test code — Net power,

3 DEFINITIONS
For the purpose of this International Standard the

foilowing definitions appty :

3.1 net power : The power obtained on a test bed at the
crankshaft or its equivalent, at the engine speed specified

1} in preparation. {Revision of ISO/R 789-1968.)

* 1bar=10%Pa

by the manufacturer, the engine being equipped with the
standard production auxiliaries necessary to its operation
for the particular application.

3.2 auxiliaries: The equipment and devices listed in
table 1.

3.3 standard production equipment: Any equipment
normally provided or recommended by the manufacturer
for the particular engine application.

4 ACCURACY OF MEASUREMENTS

4.1 Torque

The dynamometer torque measuring system shall give an
accuracy within £05% in the range of scale values
required for the test.

4.2 Engine speed

Engine speed shall be measured preferably with a revolution
counter and an automatically synchronized chronometer
{or counter timer). The accuracy of the measured value
shall be * 0,5 %.

4.3 Fuel consumption

% 1 % overall for the apparatus used.

4.4 Engine inlet air temperature
+1°C.
4.5 Barometric pressure

*+ 70 Pa (0,70 mbar*).

4.6 Pressure in exhaust extraction duct (see note 1 to
table 1)

* 25 Pa (0,25 mbar™).
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TABLE 1 — Installation of auxiliaries during test

No.

Auxiliaries

Fitted for net power test

Intake system . o,

Intake manifoid

Air filter

Intake silencer

Crankcase emission control system
Speed limiting device

Yes, standard production equipment

induction heating device of intake manifold.

Yes, standard production equipment. If

possible, to be set in the most favourable
condition

Exhaust system ~

Exhaust purifier
Manifold
Connecting pipes?)
Silencer?!

Tail pipet!
Exhaust brake?!

Yes, standard production e'q'ulpmem

Fue! supply pump3!

Yes, standard production equipment

Carburettor

Yes, standard production equipment

Fuel injection equipment {(petrol and diesel)

Prefilter

Filter

Pump

High pressure pipe
Injector

Air intake valve, if fitted4’
Governor (if fitted)

-Yes,' standard production equipment'

Liguid cooling equipment

Engine bonnet
Bonnet air outlet
Radiator
Fan6)7)

Fan cow!

Water pump
Thermostat8!

No

Yes5), standard production equipment

Air cooling

Cowl

Fan8)7)

Auxiliary test bed fan
Temparature regulating device

Yes, standard production equipment

Yes, if necessary
Yes, standard production equipment

Electrical equipment

Yes9), standard production equipment
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TABLE 1 — Instaliation of auxiliaries during test
for determination of net power of engine (conc/uded)

No. Auxiliaries Fitted for net power test

10 Supercharging equipment {if fitted)

Compressor driven either directly or indirectly
by the engine, and/or by the exhaust gases

Intercooler 10}

Coolant pump or fan {engine driven)

Coolant flow control device (if fitted}

Auxiliary test bed fan

Yes, standard production equipment

Yes, if necessary

11 Anti-poliution devices Yes, standard production equipment

NOTES TO TABLE 1

1} If it is impracticable to fit the standard exhaust system, a system of equivalent restriction may be fitted for the test, provided that this is
acceptable to the manufacturer.

In the test laboratory, the exhaust extraction system at the point where the test bed exhaust system is connected shail not, with the engine in
operation, create at the exhaust extraction duct a pressure differing from the atmospheric pressure by more than = 740 Pa (7,40 mbar)}, unless
the manufacturer has accepted a higher back pressure prior to the test.

2} If an exhaust brake is incorporated in the engine, the throttie valve may be removed or fixed in a fully open position.

3} The fuel feed pressure may be adjusted, if necessary, to reproduce pressures existing in the particular engine application {particularly where
a "'fuel return” system is used).

4) The air intake valve is the control valve for the pneumatic governor of the injection pump.

5) The radiator, the fan, the fan cowl, the water pump and the thermostat shall be located on the test bed in the same relative positions that
they will occupy on the vehicle. The cooling liguid circulation shall be operated by the engine water pump only.

Cooling may be produced either by the engine radiator or by an external circuit, provided that the pressure loss of this circuit remains
substantially the same as that of the engine cooling system. The radiator shutter, if incorporated, shall be in the open position.

6) Where a disconnectable fan is incorporated, the net power shall be determined firstly with the fan disconnected, then with the fan
connected.

7) Where a fixed fan, electrically or mechanically operated, cannot be fitted on the test bed, the power absorbed by the fan shouid be
determined at the same engine speeds as those used for the measurement of the engine power. This power shall be deducted from the corrected
power to obtain the net power.

8) The thermostat may be fixed in the fully open position.

9) Mimimum power of the generator : the power of the generator shall be limited to that necessary for the operation of accessories which are
indispensable for the operation of the engine. There shall be no charging of the battery during the test.

10) The temperature of the air at the inlet manifold shall be that specified by the engine manufacturer, if such a specification is given.

5 TESTS 5.1.2 Auxiliaries to be removed

All the auxiliaries except those detailed in 5.1.1 shall,
where possible, be removed during the test, i.e. all except
the auxiliaries necessary for the correct operation of the
vehicle and usually fitted to the engine. The foliowing
partial list is given as an example :

5.1 Auxiliaries

The engine auxiliaries to be considered are those necessary
for the use of the engine in an agricultural tractor or
machine.

. A . — air compressor for brakes;
During the test, the auxiliaries specified below shall be

installed on the bench, as far as possible, in the same — power steering pump;

iti in the intended application. o
position as in ! PP — hydraulic lift pump,

— air-conditioning system.
5.1.1 Auxiliaries to be fitted
Where auxiliaries cannot be removed, the power absorbed

The auxiliaries which shail be fitted during the test are
listed in table 1. In addition, the ali-speed governor of
the fuel supply equipment shall be fitted.

by them in the unloaded condition shall be determined (if
this cannot be determined, the manufacturer’'s estimate
may be used) and added to the measured engine power.
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5.1.3 Diesel engine starting auxiliaries

For the auxiliaries used in the starting of diesel engines, the
two following cases shall be considered :

a) Electrical starting. The generator is fitted and
supplies, where necessary, the auxiliaries indispensable
to the operation of the engine.

b) Starting other than electrical. If there are any
electrically operated accessories indispensable to the
operation of the engine, the generator 1s fitted to supply
these accessories. Otherwise, it is removed. .

In either case, the system for producing and accumulating
the energy necessary for starting is fitted and operates in
the unloaded condition.

5.2 Setting conditions

The setting conditions for the test are indicated in table 2.

TABLE 2 — Setting conditions

1 Setting of
carburettor(s)

2 Setting of injection

pump deliver ’ .
P 4 In accordance with the manu-

system X . e
facturer’s production specifications
3 Ignition or injection ?ndtt:‘sed wtl'thc:ut furtlt'ler ?Iteratlon
timing (timing or the particular application
curve)

4 Governor setting

5.3 Test conditions

65.3.1 The test shall consist of a run at full throttle for
spark ignition engines and at full load fuel pump setting for
diesel engines, the engine being equipped as specified in
table 1.

5.3.2 Performance data shall be obtained under stabilized
normal operating conditions, with an adequate fresh air
supply to the engine. The engines shall have been run-in in
accordance with the manufacturer’s recommendations.
Combustion chambers of spark ignition engines may
contain deposits, but in limited quantity. Test conditions
such as inlet air temperature shall be selected as near to
reference conditions (see 6.2} as possible in order to
minimize the magnitude of the correction factor.

5.3.3 The temperature of the. inlet air to the engine
(ambient air), shall be measured not more than 0,15 m
from the point of entry to the air cleaner, or, if no air
cleaner is used, from the air inlet horn. The thermometer
or thermocouple shall be shielded from radiant heat and
located directly in the air stream. It shall also be shielded
from fuel spray-back. A sufficient number of locations
shall be used to give a representative average  inlet
temperature.

5.3.4 No data shall be taken until torque, speed and
temperature have been maintained substantialiy constant
for at least 1 min.

5.3.5 The engine speed during a run or reading shall not

deviate from the selected speed by more than * 1% or

=10 rev/min, whichever is the greater.

5.3.6 Observed brake load, fuel consumption and inlet air .

temperature data shall be recorded simultaneously and
shall in each case be the average of two stabilized sustained
values which do not vary more than 2 % for brake load and
fuel consumption,

5.3.7 A time of measurement of not less than 30 s shall be
used when measuring speed and fuel consumption with an
automatically synchronized counter timer combination; for
hand operation, the time of measurement shall be not less
than 60 s.

5.3.8 The coolant outlet temperature in liquid-cooled
engines shall be controlled at 80+ 5 °C unless otherwise
specified by the manufacturer.

For air-cooled engines, the temperature at a point indicated

by the manufacturer shall be kept within of the

0 -
—-20°C
maximum value specified by the manufacturer.

5.3.9 The fuel temperature at the iniet of the injection
pump or carburettor shall be maintained within the limits
established by the engine manufacturer.

5.3.10 Thé temperature of the lubricating oil measured in
the oil sump or at the outlet from the oil cooler; if fitted,
shall be maintained within the limits established by the

engine manufacturer.

5.3.11 The exhaust temperature shall be measured at a
point in the exhaust pipe(s} adjacent to the outlet flange(s)
of the exhaust manifold(s}. This temperature shall be
maintained within the limits established by the engine
manufacturer.

5.3.12 The fuel used shall conform to the specifications
published by the manufacturer of the engine under test.

For diesel engines, the fuel shall be one suppiied and
delivered by the refinery to the customer without any
supplementary smoke suppressant additives. In cases of
dispute, tests shall be made with the CEC reference fuel

"CEC RF-03-T-69. ‘For spark ignition engines, in cases of

dispute, tests shall be carried out using CEC reference fuel
CEC RF-01-T-69 (see annexes A and B).

5.4 Test procedure

Record data at a sufficient number of operating speeds to

define completely the power curve between the lowest and
the highest engine speeds recommended by the manu-
facturer. For part load performance measurement, se
ISO 789/1. :
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