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Forewor

ISO (the International Organization for Standardization) is a worldwide federation of
national standgrds bodies (ISO member bodies). The work of preparing International
Standards is nprmally 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 bef represented on-that committee. International organizations, govern-
mental and nof-governmental, in liaison with ISO, also take part in the work.

Draft Internatiqnal Standards adopted by the technical committees are circulated to
the member bogdies for approval before their acceptance as International Standards by
the ISO Coungjl. They are approved in accordance with ISO procedures requiring at
least 75 % appyoval by the member bodies voting.

International S{andard 1SO 7440/2 was prepared by Technical Committee ISQ/,TC 22,
Road vebhicles.

Users should npte that all International Standards undergo revision from time to time
and that any rpference made herein to any other International-Standard implies its
latest edition, ynless otherwise stated.

© International Organization for Standardization, 1985 @
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INTERNATIONAL STANDARD

ISO 7440/2-1985 (E)

Roa

Part|2 : Orifice plate flow measurement

1 Scope

This partof 1ISO 7440 specifies the flow measuring system, in-
cluding the fixture, to be used for flow testing the single hole
orifice plates used in an orifice plate type nozzle and holder
assembly| (described in ISO 7440/1) which are intended for
testing and setting diesel fuel injection pumps on test benches.

2 Field of application

The flow [measuring system and fixture described in this part.of®

ISO 7440 ensure accurate flow testing of the entire range, of
orifices ffrom 0,4 to 0,8 mm diameter as specified in
1SO 7440/1. 1t is intended primarily for use by the (manufac-
turers of jsingle hole orifice plates.

3 Refprences

1SO 4113| Road vehicles — Calibrdtion fluid for diesel injection
equipment.

ISO 7440/ 1, Road vehicles.— Fuel injection equipment testihg
— Part 1| Calibrating rniezzle and holder assemblies.

4 Measuring procedure

41 O

4.2 Orifice plate holding fixtyre for flow
measurement

The functionally critical details and dimensions of the fixture
are shownrinfigure 2; other dimensions are shopn as guidance
only. Dimensions not specified and constructior) technigues are
left to the discretion of the manufacturer of the fixture, but
shall ‘be such that the fixture has unrestricted and undis-
turbed flow.

4.3 Flow measuring procedure

4.3.1 The flow measuring method is a functionally critical part
of the whole system, and its design is shown |n figure 3. The
flow values presented in ISO 7440/1 were Herived by the
method shown.

4.3.2 The flow measuring system is downstream of the orifice
plate. The flow shall be measured by flowing into a known
measuring volume and recording the time reduired to fill the
volume.

4.3.3 For the orifice plate flow measurement] the calibrating
fluid specified in 1SO 4113 shall be used.

The schematic flow diagram of the orifice flow measuring
system is shown in figure 1.

The two most important and ftjnctionally most critical parts of
this system are:

a) orifice plate holding {measuring) fixture;
b) flow measuring method.
The exactitude of these items greatly affects the measuring

accuracy; they are therefore standardized in this part of
1ISO 7440.

4.3.4 The gauge pressure at the inlet of the single hole orifice
plate shall be maintained at 10 = 0,01 MPa (100 + 0,1 bar) and
the outlet pressure shall be atmospheric.

4.3.5 The temperature at the inlet of the single hole orifice
plate shall be maintained at 40 + 1 °C.

4.3.6 The measuring volume shall be at least 4 000 cm3
capacity, which gives measuring times of between 60 and 240 s
for the full range of single hole orifice plate sizes. The measur-
ing volume should either be calibrated wet or a system should
be employed actively to dry the walls between every test.
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Figure 2 — Orifice plate holding fixture for flow measurement
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Figure 3 — Flow measuring method
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4.3.7 The stabilizing volume shall be at least 1 000 cm3.

4.3.8 The level sensors and the flow area at the sensor level
shall have an accuracy and repeatability within 2 cm3 of

displaced volume. The flow area at the sensor level should also -

be selected so that the accuracy and repeatability are not
affected by either the capillary action or the rising velocity of
~ the fluid.

4.3.9 The precision timer shall he accurate to + 0 01 s

4.3.12 The flow measurement shall be corrected to the mean
density at 40 °C of the calibration fluid specified in ISO 4113
using the following formula:

Vrm O7m
Qoo = — X ————
¢ o X 0,808

where

ga—is the flow-rate corrected to the mean density

4.3.10 The dgnsity of the calibrating fluid shall be measured in
the measuring [volume. .

4.3.11 As the calibrating fluid reaches the upper level sensor, . .
and the timer i$ stopped, the mean temperature T, (prevailing

at this momeng) in the measuring volume shall be read.

at 40 °C;

Vrm is the volume collected at temperature 7,
¢t is the time measured;

Orm is the measured density/attemperature 7,

040 18 the measured density at 40 °C.
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