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INTERNATIONAL STANDARD

1SO 1608/11-1978 (E)

Vapour vacuum pumps — Measurement of performance

characteristics —

Part 1l : Measurement of critical backing pressure

0 INTRPDUCTION

The purfose of this International Standard is to ensure that
measurements of the performance characteristics of vapour
vacuum pumps are, as far as possible, carried out by uni-
form prdcedures and under uniform conditions. It is hoped
that, as|a result, measurements conducted by different
manufacturers or in different laboratories, and statements
of perfolmance quoted in manufacturers’ literature, will be
on a properly comparable basis to the benefit of both user
and mangifacturer.

It is endisaged that the complete International Standard
will, in due course, deal comprehensively with the measure-
ment of ja wide range of performance characteristics of the
main typges of vapour vacuum pumps. in order, however,
that useful agreements of more restricted scope may be
implemepted with the least possible delay, it is intended
to publish this International Standard in parts.

Part | ddals with the measurement of the volume rate of
flow (pumping speed).

This prgsent document for the measurementof critical
backing |pressure constitutes part || of the overall Inter-
national Standard.

1 SCOPE AND FIELD OF APPLICATION

1.1 This part of (the International Standard specifies a
method pf measuring the critical backing pressure of
vapour vdcuum ‘pumps.

The critigal”backing pressure is that backing pressure above

1.2 The pumps considered comprise the‘following three
classes of oil and mercury vapour pumps.:

— vapour jet vacuum pump;
— diffusion pumps;

— diffusion-ejector pumps.

2 DEFINITIONS

For the ¢purpose of this International S$tandard the
following definitions apply :

2.1 critical backing pressure :

21.1 General case — For a stated throughpyt, the lowest
value of the backing pressure at which a small percentage
increment in the backing pressure causes a $pecified per-
centage rise in the inlet pressure.

NOTE - For the purpose of this International Standard, the mini-
mum value of this specified increment is 10 %.

2.1.2 “no-load” critical backing pressure : [The value of
the critical backing pressure corresponding|to zero ad-
mitted throughput.

2.1.3 “fulllload” critical backing pressure : [The value of
the critical backing pressure corresponding fo the maxi-
mum throughput for stable operation of the pyimp.

2.2 test dome; test header : A chamber of [specific form
and dimensions attached to the inlet of the pump through
which a measured flow of gas may be admpitted to the
pump, and which is equipped with meang of pressure

which the operating conditions of the pump are affected
in such a manner that its performance ceases to be satis-
factory.

The dependence of the performance of a vapour pump on
the backing pressure can only be completely described by
means of a curve relating the inlet and backing pressures
over the range of operation.

In many cases it is adequate to specify the critical backing
pressure by a single parameter which is defined in 2.1. In
some cases, however, especially where ultra-high vacuum
performance is of interest, or where gases such as hydrogen
and helium are concerned, the complete curve may be
required.

ey HemenE
FReasarement:

2.3 ultimate pressure : The limiting pressure approached
asymptotically in the dome, with the gas inlet valve closed
and the pump in normal operation.

NOTE — In practice the limiting pressure is considered as having

been reached after pumping for sufficient time to establish that
further reduction in pressure will be negligible.

3 APPARATUS

3.1 Test dome, as shown in figure 1 and described in
1SO 1608/1.
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The general arrangement of the test equipment should be as
shown in figure 2. The following equipment is required :

1) A controllable valve (A) for admitting gas to the test
dome, combined with a suitable throughput-measuring
device.

2) A controllable gas admittance valve (B), mounted at
the inlet on the backing pump, to regulate the backing
pressure.

3) A gauge g
backing line pdjacent to the outlet of the vapour pump.
This gauge is| fitted in a straight uniform portion of the
backing line,| the diameter of which should be equal to
that of the putlet of the vapour pump. Its tubulation
should be pefpendicular to the axis of this portion of the
backing line pnd should terminate flush with its internal
surface.

4) A gauge |(D) for measuring the pressure in the test
dome. This dauge shall not protrude into the test dome
more than 0,5 gauge-tubulation diameter (d,).

The gauges for [the measurement of pressure shall be cali-
brated to an adcuracy within £ 5 % for pressures above or
equal to 1Pa*| and within +10% for lower pressures,

3.2 Test gas: [dried air should be used unless otherwise
specified.

NOTE — The dryipg of the air by means of sitica-gel, for example, is
normally adequate]

4 TEST METHOD

4.1 General

For the purpose of measurement of the critical backing
pressure the vagour pump shall be run with-the prescribed
quantity and fype of pump fluid, heating power and
cooling specified by the manufacturer,

The room temperature shall be between 15 and 25 °C
throughout the| test. The pump shall have reached its
thermal equilibfium before\the tests are carried out. The
dome shall be fvacuated\ until limit pressure is obtained
before the introfluctiotiyef any gas.

In these conditipns the temperature of the apparatus above

inlet pressure as a function of the backing pressure is
derived. The point on this curve corresponding to the
condition specified in the note to 2.1.1 then identifies the
“no-load” critical backing pressure. The initial pressure in
the backing line with no gas flow should be less than
10 % of the measured critical backing pressure.

4.3 Full load and intermediate load procedures

4.3.1 The gas admittance valve {(A) on the test header is

il 3 ire 3 inle sure is
reached, and the throughput measured. The proced|i;e of
admitting gas through valve (B) as described in<4\2"f tnen
repeated, valve (B) being closed between suecessive| opei-
ations, until the maximum throughput for normal [stable
pump operation is reached.

NOTE — The maximum throughput for‘iormal stable pump oper-
ation may depend on the flow rate of the backing pump. WHen this
flow rate is not larger than the value corresponding to thg¢ rated
maximum throughput for normal) operation of a vapour| pump
divided by the critical backing ‘pressure at this throughpyt, it is
necessary that this test procédure be carried out using a suff{ciently
large capacity backing pump to allow the attainment of this rated
maximum throughput{

4.3.2 During «the tests described in 4.2 and 4.3.], the
power input\to the vapour pump shall be kept ithin
+ 4 % of~its nominal value, and shall be held within| these
limits for at least 30 min prior to the commencement of
thestest. The cooling rate shall be maintained consthnt to
within £ 10% of the value recommended by the manu-
facturer.

5 TEST REPORT

5.1 Test results

The critical backing pressure should be expressed in pascals
(Pa) and the throughput in pascal litres per second (fa-/s).
The relation between the critical backing pressure apd the
throughput of gas should be shown on a graph |unless
otherwise specified. The percentage rise in inlet pfessure
used to define the critical backing pressure in 2.1.1 shall be
noted on this graph.

In cases where there is no abrupt increase in the pfessure
on the high vacuum side, a curve showing the relation

the pump inlet {see figure T} and of the piping between
pump outlet flange and valve B (see figure 2) should be
steady to +1°C and shall be between 15 and 25 °c.

4.2 “No-load’’ procedure

When the limit pressure has been reached in the test header,
the gas admittance valve (B) in the backing line is gradually
opened and the backing pressure increased in small in-
crements. This is continued until the condition specified in
the note to 2.1.1 is approximately located. This critical
region is then explored in more detail by appropriate
manipulation of the admittance valve (B). A curve of the

* 100 Pa = 100 N/m?2 = 1 mbar

between the backing pressure and the pressure on the high
vacuum side with no throughput should be provided.
5.2 Test conditions

All reports of test results should include a statement of the
following conditions existing during the test :

a) type and conditions of operation of all gauges used;

b) heating power of the pump and limits of variation
during the test;

c) maximum and minimum inlet and outlet tempera-
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tures of vapour pump cooling water or refrigerant during during the test;

the test, if applicable; ] )
PP f) type and quantity of the vapour pump fluid;

d) cooling water flow rate, if applicable; . .
) g P g) where applicable, any special features of the heat

e) maximum and minimum ambient temperatures transfer to the environment.
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FIGURE 2 — Arrangement of test equipment
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