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IINTERNATIONAL STANDARD

ISO 1608/1-1980 (E)

Vapour vacuum pumps — Measurement of performance
characteristics —
Part 1 : Measurement of volume rate of flow (pumping
speed)

0 Introd

uction

The purpos|

of this International Standard is to ensure that

measuremefits of the performance characteristics of vapour
vacuum purhps are, as far as possible, carried out by uniform
procedures and under uniform conditions. It is hoped that, as a
result, meagurements conducted by different manufacturers or

in differen
quoted in
parable bas

It is envisag
due course,
wide range
vapour vad
agreements

laboratories, and statements of performance
anufacturers’ literature, will be on a properly com-
to the benefit of both user and manufacturer.

bd that the complete International Standard will, in
deal comprehensively with the measurement of a
bf performance characteristics of the main types of
uum pumps. In order, however, that useful
of more restricted scope may be implemented with

the least pgssible delay, it is intended to publish this Interna-

tional Stand

ard in parts.

1 Scopé and field of application

This part o
volume rate

The pumps
oil and mer

f ISO 1608 specifies methods of measuring the
of flow of vapour vacuum pumps.

considered comprise the following three classes of
ury vapour pumps :

— diffgsion pumps;

— ejec

— boo
both the
the prop|

for pumps;

ster pumps (i.€,.pUmps capable of operation in
molecular andrlaminar flow regions, so combining
prties of diffusion and ejector pumps).

These pumps may'be with or without baffle(s) or trap(s).

a given pump for a given gas is, by convention( ta
quotient of the throughput (P) of that gasand th
pressure (p) at a specified position in a given tes
under specified conditions of operation.

Thus g, = P/p. The units adoptedfor the volum
are the cubic metre per hour (m3/h) or the litre per
For vapour pumps this form, of expression of v(
flow is considered to be galid’only if p exceeds 10 |
the ultimate pressure,measured by means of the|
(see 2.3).

ken to be the
e equilibrium
t dome, and

P rate of flow
second (I/s).
lume rate of
bo where py is
same gauge

2.2 test dome, test header : A chamber of specified form

and dimensions attached to the inlet of the py
which @.measured flow of gas may be admitted
and which is equipped with means of pressure n

2.3 ultimate pressure : The limiting pressurs
asymptotically in the dome, with the gas inlet val
the pump in normal operation.

3 Apparatus

mp through
o the pump,
easurement.

approached
e closed and

3.1 Test dome, cylindrical and of the form ghown in the

figure. The axial dimension of the dome is 1,6 [
the internal diameter, and the test gas entrance is
a distance D from the connecting flange and so 3
the gas entrance into the dome is in a direction a

, where D is
bn the axis at
rranged that
vay from the

pump mouth. The connection to the pressure megsuring gauge

is at a distance 0,5 D from the connecting flange
perpendicular to that of the dome. The axis of t
shall be perpendicular to the plane of the inlet fla
of the pump.

The internal diameter of the test dome shall be the

with its axis
he test dome
nge (or inlet)

same as that

£ tiha il

t-of-an
£

2 Definitions

$th th of tha o
O R TMMoOUt O thCPumpPT—6167

which may be incorporated.

e ET-OTrany

affle or trap

For the purposes of this International Standard, the following
definitions apply.

2.1 volume rate of flow; pumping speed : Under ideal
conditions, the volume of gas which flows in unit time through
the pump inlet.

For practical purposes, however, the volume rate of flow (g, ) of
100 N/m2 = 1 mbar; 133 Pa =

® 100 Pa = 1 torr

NOTE — If internal parts of the pump protrude beyond the flange (or
inlet plane) of the pump, the reference plane is at the highest point of
these internal parts and at this plane the pump mouth diameter is
defined by the arrangement specified by the manufacturer.

3.2 Pressure gauge, calibrated to an accuracy within
+ 5 % for pressures greater than or equal to 1 Pa* and within
+ 10 % for lower pressures.
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3.3 Test gas.

Dry air shail be used unless otherwise specified.

3.4 Gas throughput measuring device.

The method adopted for measuring the throughput of gas will
depend on the throughput required. The accuracy shall reach

a) +
b) + 5% fo
c) +10%f

3 % for throughputs greater than 1 W,

Inlet pressure and input flow of gas shall, as far as possible, be
measured simultaneously. If the metering of the input gas takes
more than 60 s, a pressure measurement shall be taken for each
period of 60 s and the mean value recorded. If the highest and
lowest readings differ by more than 10 %, the measurement
shall be repeated.

5 Test report

throughputs between 1 and 104 W;

r lower throughputs.

4 Test methppd

4.1 Principle

The method adoy
which the pressur
kept constant dur
condition is consi
test dome remain

4.2 Procedur

ted is the ‘‘constant-pressure’”’ method, in
b at the mouth of the pump is intended to be
ng the measuring procedure. In practice, this
ered satisfied if the pressure measured in the
b constant.

For measurement| of the volume rate of flow, the test dome,
pressure measurirlg gauge and flow meter shall be fitted to the
pump in accordange with clause 3. For the purpose of the test,
the pump shall be|run with the prescribed charge and grade of
fluid and at the hgating power specified by the manufacturer.
The ambient tefnperature shall be kept constant within
+ 1 °C, for the period of the test, in the range 15 to 25°°C
unless otherwise $pecified. The test dome shall be evacuated

when isolated fro
1 h, no further pr
pump has reache:

the gas inlet system until, over atperiod of
bssure drop is observed in the deme and the
i its equilibrium operating temperature. Gas

shall then be adnijitted into the dome in such a“manner as to
produce the requjred measurement pressute’and the system

shall be allowed t

reach a state of pressure equilibrium before

measurements ar¢ commenced.

The volume rate df flow shall be;measured at a series of pump

inlet pressures, at
any one power of

least three{measurements being taken within
10 of thesinlet pressure. In all cases the series

of measurements [shall commence at the lowest pressure con-

cerned. However
desirable to inclu

in_the case of vapour booster pumps, it is

commencing at the highest pressure. For each measurement
point, the inlet pressure, ambient atmospheric pressure and the
throughput of gas shall be determined.

5.1 Test results

The relation between the inlet pressure and the.wolume|rate of
flow shall be shown on a graph using a logarithmic absc)ssa for
pressure, covering the range from the ultimate pressurg¢ up to
atmospheric pressure, or such other (fahge as may |be ap-
propriate to the design of pump, and@)linear ordinate [for the
volume rate of flow. The corresponding relation betwgen the
inlet pressure and the throughput.of gas shall be shown on a
graph using a logarithmic, abscissa for the pressure|and a
logarithmic ordinate for the throughput.

5.2 Test conditions

All test reports” shall include a statement of the cor]ditions
existing.dufihg the test as follows :

al\*type and conditions of operation of all gauges (ised;
b} type of gasket used on the pump inlet flange;

¢) type of any baffle(s) and/or trap(s) employed, and their
temperatures during the test;

d) maximum and minimum inlet and outlet temperptures,
of vapour pump cooling water or refrigerant, during the
test;

e) cooling water flow rate;

f) type and quantity of vapour pump fluid;

g) type and flow rate of backing pump, if used;

h) heating power of the pump and limits of variatipn dur-
ing the test;

Reasure

i) ambient temperature.
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Figure — Recommended form of test dome
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