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Foreword

ISO (the Internatipnal Organization for Standardization) is a worldwide federation of
national standard$ bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member
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body interested ir{ a subject for which a technical committee has been established has
the right to be rgpresented on that committee. International organizations, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. ISO
collaborates closgly with the International Electrotechnical Commission (IEC) on all

matters of electrdtechnical standardization.

Draft Internationjl Standards adopted by the technical committees are circulated to
the member bodigs for approval before their acceptance as International Standards.by
the ISO Council. [They are approved in accordance with ISO procedures requiring at
least 75 % approyal by the member bodies voting.

International Starjdard ISO 7842 was prepared by Technical CommitteeZISO/TC 153,
Valves.

Users should not¢ that all International Standards undergo.revision from time to time
and that any ref¢rence made herein to any other International Standard implies its
latest edition, unless otherwise stated.

© International Organization for Standardization, 1988 @

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 7842 : 1988 (E)

Automatic steam traps — Determination of discharge

capacjty — Test methods

1 Scope|and field of application
This International Standard specifies two test methods “to

determine the discharge capacity of automatic steam traps-to
1ISO 6552.

2 References

1SO 651, Soffd-stem calorimeter thermometers.

ISO 652, Endlosed-scale calorimeter.thermometers.

ISO 653, Long solid-stem thermometers for precision use.

ISO 654, Shart solid-stem thermometers for precision use.

1SO 4185, asdrement of liquid flow in closed conduits —
Weighing mqthod.

ISO 6552, Automatic steam traps — Definitipn of technical
terms.
3 Test arrangements

The test arrangements for condensate capacity determination
are shown in figures 1 and 2.

All piping and equipment shall be insulated to [a value of

2.9C.h
R > 0,75 x 10-307 >~

to reduce thermal losses to a minimum.

The instruments used for the measurements shall comply with

International Standards, if such standards exij:, e.g.
— 1SS0 661, 1S0 652 _1SO 663 or temperature

1SO 5167, Measurement of fluid flow by means of orifice plates,
nozzles and Venturi tubes inserted in circular cross-section con-
duits running full.

1SO 5168, Measurement of fluid flow — Estimation of uncer-
tainty of a flow-rate measurement.

measurements;

— 1S0 4185, ISO 5167 and I1SO 5168 for flow measure-
ments.

The condensate removal device shall not be modified in any
way from its commercial form.
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4 Test method A
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4.1 Procedure

NOTE — Test method A is applicable only to continuous discharge
measurement.

Start with all valves closed.

4.1.1 Warm up the system by gradually opening valves 1, 2,
3,4 and 5.

4.1.2 Adjust valves 1, 2 and 3 with valve 4 wide open and
valve 5 closed to bring the system into equilibrium. Equilibrium

ISO 7842 : 1988 (E)

c) the maximum temperature differential (Af) shall not
exceed 3 °C during the test;

d) no individual trap inlet pressure (p3) observation shall
vary by more than 1 % of the average of all observations;

e) the calculated vent steam flow-rate (g,,5) shall not ex-
ceed a maximum value equal to an exit velocity of 0,31 m/s
in the tank.

4.1.6 Repeat the operations specified in 4.1.1 to 4.1.5 as
necessary to produce three sets of observations which result in

three calculated capacity ratings, none of which varies from the

is defined as|a steady water level in the accumulator with the
vent valve 3| partially open and a difference of 3 °C or less
showing on the temperature differential indicator.

4.1.3 Obsernve and record the following data as appropriate
depending on the method of condensate determination :

— p; =|steam supply pressure, in bars?);

— py =|accumulator steam pressure, in bars;

— p3 =|trap inlet pressure, in bars;

— p4 =|trap outlet pressure, in bars;

— 0y =|steam supply temperature, in degrees Celsius;

— 0, =|water supply temperature, in degrees Celsius;

— A0 F temperature differential (subcooling) between
steam in [the accumulator and fluid entering the trap, in
degrees Celsius;

— X = |steam supply quality, in per cent;

— Z = pccumulator water level, in metres;

— At =| time interval, in hours, minutes or seconds;
—  gm F water supply flow-rate, in kilograms per hour;

—  {qm2 ¥ steam supply flow-rate, in kilograms per hour;

— mg | mass of condensate)and tank at start, in
kilograms
— mg = mass of condensate and tank at end, in
kilograms

It is emphasiged that\figure 1 shows two alternative test ar-
rangements for condensate measurement and that the choice is
left to the tedt (aboratory.

average by more than 10 %.

4.2 Flow calculations

Dt = dm1 Y93 — Qma) FGms

or

d+, is'the discharge flow, in kilograms pet hour;
4,1, is the water flow, in kilograms per holur;

dm3 is the steam flow to heat water s{ipply (g,,1), in
kilograms per hour;

(h3 —hy)
(hy — h3)

dm3 = dm1 x

qms is the flash steam flow in the accumulator, in
kilograms per hour;

(h3 — hsg)
Gma = dm1 +Gma) X ——
ma ml Y 9m3 (hy —hg)
n D2
dma, max = —% — % 0,31 x 3600
4 V1

dmg is the accumulator storage rate, in kilograms per hour;

(2 -2, 3600

n
qmg = —X% D2 x
m8 Ty At vy

4.1.4 Record the data specified in 4.1.3 at 5 min intervals for a
minimum total of five sets of observations.

4.1.5 During the test period observations as appropriate shall
not exceed the following limits :

a) the difference between the maximum and minimum
tank level shall not exceed 50 mm;

b) the maximum value of the tank level shall not exceed
450 mm at any time during the test;

1) 1bar = 105 Pa

mgi and m, are as given in 4.1.3;

hy is the specific enthalpy of the supply water, in kilojoules
per kilogram;

h, is the specific enthalpy of the supply steam, in kilo-
joules per kilogram;

h3 is the specific enthalpy of saturated water at the supply
pressure, in kilojoules per kilogram;

h4 is the specific enthalpy of saturated steam in the ac-
cumulator, in kilojoules per kilogram;
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hs is the specific enthalpy of saturated water in the ac- At is the time interval, in seconds;
cumulator, in kilojoules per kilogram;

. - . D is the inside diameter of the accumulator, in metres;
vy is the specific volume of saturated steam in the

accumulator, in cubic metres per kilogram; s . .
Z, s the initial accumuiator tank ievei, in metres;

v, is the specific volume of saturated water in the
accumulator, in cubic metres per kilogram; Z, is the final accumulator tank level, in metres.
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4.3 Data sheet
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Test Method A

General information

TestNOo. & ..o 2 Dateoftest:.................. 3 Calculationby : ....................
LY TR TU 2= Yo 10 1= -3 7= 12 1= S P
Serial NO. & . i e e 6 Size:..... ...
Description and type Of deVICE & .. ... it e
Inside djameter of accumulator, D @ ... .. . . . . et m
Averaged and corrected test data
Steam QUPPIY PrESSUIE, D1 = ...ttt ittt ittt O bar
Accumiilator SteamM PresSSUre, Py = .. ....oii ittt e i b bar
TrapinlBtpressure, P3 = ...t i i T b bar
Trap OUIEt PressuUre, Pg = ..ot bar
Steam gupply temperature, 0. ..........ooi e T °C
Water supply temperature, 6, ........ ... L °C
Subcodled temperature, A = ... ... ... e e e °C
Steam supply quality, X = . ... i O e %
Changelinaccumulatorlevel, Z; —Z, = ... W80 m
Water supply flow-rate, g,,,1 = . ... .ot e kg/h
Steam gupply flow-rate, g0 = .. ..o D kg/h
Elapsed time, At = ... R b s
Thermodynamic properties
Refererjce used for steam/water data : .. .. .o . ...ttt e et e
Specifi¢ enthalpy of water supply, Ay = 5. . .. L kd/kg
Specifi¢ enthalpy of steam supply, A5 = .. ...t e kd/kg
Specifi¢ enthalpy of saturated liquidat steam supply pressure, iz = ......... ...l oo kd/kg
Specifi¢ enthalpy of saturated vapour at accumulatorpressure, g = . ...t kd/kg
Specifi¢ enthalpy of saturated liquid at accumulator pressure, g = . ...t e kd/kg
Specifi¢ volume of saturated vapour at accumulator pressure, V4 = ........eeriiinnnieniennneeeneneennainenn.. m3/kg
Specifi¢ volume of saturated liquid ataccumulatorpressure, vo = ........ ... ..o i m3/kg
Calculations

Steam to heat Water SUPPIY, @3 = -« oottt ettt et e e kg/h

Item 24 — Item 22
Item 18 X

Item 23 — Item 24
Flash steam flow inaccumulator, @,,4 = ... ...t e kg/h
(Item 18 + Item 29) (Item 24 — Item 26)

Item 25 — Item 26
Water flow-rate to accumulator, @ 5 = . ... ...ttt i kg/h
Item 18 + Item 29 — Item 30
Steam flOW O VENL, G5 = .. oo oo e kg/h
Item 19 — Item 29 + Item 30

5
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33 Maximum uncorrected steam floOW tOVeNt, g,,,7 = . ... .. . kg/h

2827 x (ltem 8)2

Item 27
34  Ventfraction Of MaximMUM, R = ... ittt ettt e e et e e e et e e e e e e
ltem 32 .
R = (shall be < 1 for test to be valid)
Item
35 AccUmUIALOr STOrAge ALE, G, 8 = .. .. ...ttt ka/h

2827 x (It¢gm 8)2 x Item 17
Item 20 X Item 28

36 Discharge flow, g, = « .o vvv it R e .... kg/h
(Item 18 + [Item 29 — Item 30) £ Item 35

37 The trap capacity determined by this test is Item 36 for
— an inlet pressure of Item 11
— a dischafge pressure of Item 12, and

— asubcopling at the trap inlet of Item 15.
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5 Test method B
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5.1 Procedure

Start with all valves closed.

5.1.1 Open valves 1 and 2 and fill the accumulator tank to the
desired level. Close valve 1.

5.1.2 Open valve 3 and heat the water in the accumulator tank
to the desired temperature. Throttle valve 2 as required to
obtain water temperatures above 100 °C. Leave valve 2 open
slightly while venting steam to purge air from the space above

the water. Close|valves 2 and 3 and open valve 4.

5.1.3 Open valyes 5 and 6 to heat the test pipe and conden-
sate removal dev|ce. Monitor and adjust the system to produce
the desired presgure at the test condensate removal device.

5.1.4 When thdrmal equilibrium is reached, begin the test. A
circulation devite may be necessary to ensure uniform
temperature within the tank. Do not take data until the tank
level complies with that shown in figure 3.

5.1.5 Observe gnd record as appropriate the following data:
a) elapsed tjme, in hours, minutes or seconds;
b) ambient femperature 6,, in degrees Celsius;
c) barometr|c pressure p,, in bars;

d) steam prtssure and temperature pg and 6, in bars and
degrees Celsils;

e) initial and final values of the following:

1) tem;rerature differential 6 0,/ in degrees

Cels|us,
2) inlet|pressure p4, in bars;
3) bacH pressure, p,, imbars;

f) one of the following™

1) accymulator.tank levels Z; and Z,, in metres,

2) mas$ of condensate plus weight of tank at start
and Lﬁoeh-m—m-kﬂegfams t TR -

3 /
£ 23 /
N
£ 2 //
£
3 /
2 1’5 ,/
" Zpnax = 06413 x (pressure) +0,919 8
/ but not over 3'm
[
05

0 05 1 15 2 25 B 35

’
Pressure) (bar) and over

Figure 3 — Maximum submergence on steam trap versus
test pressure

5.2 ‘'Flow calculations

"D (Z-2) 3600
Imt 4 At Vs

where
q,,s s the discharge flow, in kilograms per hour;
D is the inside diameter of the accumulator, {n metres;
At is the time interval, in seconds;

vs is the specific volume of water in the accyimulator, in
cubic metres per kilogram;

or

3 600
At = Mgy — mgq) 'X;'

5.1.6 Repeat the operations specified in 5.1.1 to 5.1.5 as
necessary to produce three sets of observations which result in
three calculated capacity ratings, none of which varies from the
average by more than 10 %.

where

m¢y is the mass of condensate plus weigh tank at start, in
kilograms;

m., is the mass of condensate plus weigh tank at end, in
kilograms.
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5.3 Data sheet
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Test Method B

General information

TestNoO. @ .. ..o 2 Dateoftest:.................. 3 Calculationby : ......... ... ...,
MaNU B UIEI S NMAMIE & ... ittt ittt et ettt e e e et e e e e e e e et e e e e e e e e
Serial NO. & ... B SizZe © .
Description and type of deviCe & ... .. . e

Inside dipmeter of accumUIator, D = .. ... . i e e YT m

Averaged and corrected test data

Tempergture of steam in the accumulator tank, 8, start = ........... ... ... oo °C
Tempergture of steam in the accumulator tank, 6, finish = .. ...... ... ... .. o o NT e °C
Tempergture of condensate to device, f., start = ...................... ... 0o °C
Tempergture of condensate to device, 6., finish = .......... ... . . O e °C
Tempergture difference, s — 6., start = . ........ ... G e °C
Tempergture difference, 85 — 6., finish = ... .. ... S e °C
TIMeinterval, At . ... e e e .... S
Steam pressure in the accumulator tank, pg, start = ........ .. .7 e bar
Steam pressure in the accumulator tank, p, finish = . ..... (D ..o oo bar
Steam pressure atdeviceinlet, py, start = .. ... ... e bar
Steam pressure at device inlet, pq, finish = ... ... (. e bar
Steam pressure at device outlet, py, start = .. NN e bar
Steam pressure at device outlet, p,, finish = .. .77 ... e bar

Item 18 — Item 20

Differential pressure at finish Of teSt . . ... ... .. .. . e bar
Item 19 — Item 21

Average differential PreSSUIE . ... ... .. .ttt e bar

Item 27 + Item 28
2

Quantity of water discharged . . . .. ... ... i it kg

n—x (Item 8)2 (Item 22 — Item 23)
4 Item 24
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31 Capacity, g,,¢

Item 30 x 3 600
Item 15
or

32 Amount of condensate collected
Item 26 —Item 25

33 Capacity, g+

Item 32 x 3 600
Item 15

34 The trap capacity determined by this test is item 31 or 33 for

Item 18 + Item 19
2

— an inlet|pressure of

. Item 20 + Item 21
— a discharge pressure of , and

2

point 13 + point 14
2

— a subcdoling of

10
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