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INTERNATIONAL STANDARD

ISO 1607/11-1978 (E)

Positive-displacement vacuum pumps — Measurement of

performance characteristics —

Part |1 : Measurement of ultimate pressure

0 INTRODUCTION

The purpgse of this International Standard is to ensure that
measuremeents of the performance characteristics of positive-
displacempnt vacuum pumps are, as far as possible, carried
out by uniform procedures and under uniform conditions.
It is hopdd that, as a result, measurements conducted by
different |manufacturers or in different laboratories, and
statementp of performance quoted in manufacturers’
literature,| will be on a properly comparable basis to the
benefit of|both user and manufacturer.

It is envifaged that the complete International Standard
will, in dde course, deal comprehensively with the measure-
ment of a wide range of performance characteristics of the
main typps of positive-displacement vacuum pumps. In
order, however, that useful agreements of more restricted
scope may be implemented with the least possible delay,
it is intepded to publish this International Standard in
parts.

1 SCOPH AND FIELD OF APPLICATION

This part|of the International Standard specifies methods
of measurfing the ultimate pressure of positive-displacement
vacuum pumps.

2.2 test dome; test header : A chamber)of specified form
and dimensions attached to the inlet of\the pymp through
which a measured flow of gas may,be admiitted to the
pump, and which is equipped, ‘with means| of pressure
measurement.

3 APPARATUS

3.1 Test dome, gyiindrical and of the form shown in the
figure. The axialdimension of the dome is 1,% D, where D
is the internal diameter, and the test gas entrdnce is on the
axis at a distance D from the connecting flange and so
arranged\that the gas entrance into the dome isfn adirection
away, from the pump mouth. The connegtion to the
pressure measuring gauge is at a distance 0,5 D from the
connecting flange with its axis perpendicular fo that of the
dome. The axis of the test dome shall be perpendicular to
the plane of the inlet flange of the pump.

The volume of the test dome (V) shall be|at least five
times the volume swept by the pump duripg one com-
pression cycie (Vp). The connection to the|inlet of the
pump shall consist of an adaptor the length of which shall
not exceed 0,5 D (see the figure). The appropriate dome
dimensions for pumps of given sizes are ind{cated in the
following table.

2 DEFINITIONS

Vp, litres Vp. litres D, mm

The pumps considered aré those which discharge the gas 0 to 026 13 100
against atmospheric pressure and which achieve a limiting

. »* . 026to 1,1 54 160

inlet pressure of less,than 100 Pa™ in one stage.

11 to 4.2 21 250

42 to 17 84 400

17 to 65 325 630

65  to 260 T 300 1 000

NOTE — For practical reasons the test dome recommended is

For the purposes of this International Standard the follow-
ing definitions apply :

2.1 ultimate pressure [unit Pa]: The limiting pressure
approached asymptotically in the dome, with the gas inlet
valve closed and the pump in normal operation. A distinc-
tion must be made between the ultimate pressure due only
to non-condensable gases, and the total ultimate pressure.

* 100 Pa = 100 N/m2 = 1 mbar; 133 Pa ~ 1 torr

identical in form with that already adopted for the measurement of
the volume rate of flow of positive-displacement pumps (see
1SO 1607/1).

In so far as the measurement of ultimate pressure alone is concerned,
it is not necessary to comply with the actual gas entry arrangement
specified.

The temperature of the dome shall be maintained within the limits
20t0 25 °C.
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3.2 Gauges, for measuring the ultimate pressure due only
to non-condensable gases, calibrated to an accuracy within
+ 65 % for pressures greater than or equal to 1Pa, and
within £ 10 % for lower pressures.

The gauge must be protected by a cold trap suitably
designed and connected to ensure that the gauge is influ-
enced only by the pressure due to non-condensable gases.

3.3 Vacuum gauges, for measuring the total ultimate

pressure, of a gspuah.osuuswimmandnnf of the
nature of the das, or vapour, such as a diaphragm gauge.

The gauge shall

vapour trap sh

by the manufacturer. The ambient temperature shall be
below 25 °C unless otherwise stated in the conditions of
test. Before the commencement of actual measurements,
the pump shall be run for at least 24 h, with full gas ballast,
to ensure that the condition of the oil is representative of
the normal use of the pump. Thereafter, the gas ballast
valve shall be closed, and pressure measurements made at
intervals of 30 min. The ultimate pressure is considered to
be reached when three successive measurements show no
further reduction in the measured pressure.

be calibrated to an accuracy within £ 10 %

Il not be inserted in the connection line

of the pressurlto be measured. For this measurement a

between the do

4 TEST METH

4.1 Principle

The method ad
is measured at

e and the gauge.

oD

bpted is that in which the ultimate pressure
specified temperature, in a specified form

of test dome attached to the inlet of the pump.

4.2 Procedure

To commence
connected to th
inner surface of

Gauges, in accg
to the test do|
undertaken. If
ments, it must,

the procedure, the test dome shall be
e inlet of the pump, after ensuring that the
the dome is clean and dry.

rdance with 3.2 or 3.3, shall be connected
me depending on the measurement being
he dome is baked out prior to the measure-
after having cooled down, be subjected for

a few minutes Jc a pressure of at least 100 Pa'by~admitting

dried ambient
be closed.

The pump shal
grade of fresh g

ir. The gas inlet port of the dome must then

be run with the prescribed guantity and
il, and at the rotational frequency specified

The above test may also be carried out with full gasfallast
(the gas-ballast valve being fuily open). In this ‘egse the
series of measurements shall not be commeneed until the
pump has reached its equilibrium temperature.

5 TEST REPORT
All reports of test results shall indicate the exact natyre and
conditions of the test performed as enumerated pelow.
5.1 General conditions

a) whether the results refer to the ultimate total
pressure orsthat due only to non-condensable| gases;

b) whether gas ballast was in operation.

5.2 Supplementary conditions
a) type and conditions of operation of all gaugep used;

b) type of seal and sealing material used on the|pump
inlet;

c) type or traps employed, and their tempefatures
during the test;

d) cooling water flow rate, if applicable;
e} rotational frequency of the pumps;
f) ambient temperature and pressure;

g) specification of the pump oil.
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