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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally 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 be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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addition of a data sheet for test methods A and B on steam trap discharge capacity in A.3.3 and in

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Testing of steam traps provides conformance of product performance to the intended function. This
document addresses the requirements for production testing and performance testing of steam traps.
Production test ensures the shell integrity to the maximum working pressure while the performance
test ensures the functional requirement of steam traps. Performance test should be considered as type
test.

Testing is the most reliable method to validate a product including design, material selection and
manufacturing processes. It may also serve as a guide for steam traps selection. It can allow the users
to compare different types of steam traps, designs and brands

Currgntly the test requirements are mostly driven by the manufacturer or the users and,each may have
their own specification. This document will create common understanding on the'gualiffications, and
end-user total cost-of-ownership by eliminating unintentional design flaws and planned obsolescence.

Ultimfately, this document will improve performance and safety in the plants/hy enabling dny customer
to spgcify durable type-tested industrial valves.

© IS0 2023 - All rights reserved v
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Automatic steam traps — Production and performance
characteristic tests

1 S

cope

This document spec1f1es the productlon and performance relevant test requlrements for automatic
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3.1
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Note 1
referr

$0 Online browsing platform: available at https://www.iso.org/obp

]-u
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ests can be classified as production tests and performance characteristic tests
cted to ensure the correct functioning of a steam trap or to evaluate the perfd
i¢ular design. This document specifies the tests performed relative to each one
bries and briefly describes the corresponding test methods.

ormative references

bllowing documents are referred to in the text in such¥a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

h53, Automatic steam traps — Marking

erms and definitions

e purposes of this document, the fellowing terms and definitions apply.

C Electropedia: available at https://www.electropedia.org/

iction test
carried outtby the manufacturer to confirm that each automatic steam trap functions

to entry=*These tests may be witnessed by the purchaser or his representative. In this case, {
ed to as'acceptance tests.

of energy, in
ium of heat

and can be
rmance of a
bf these two

their content
applies. For
ents) applies.

1d IEC maintain terminology.databases for use in standardization at the following addresses:

correctly

hese tests are

3.2

subcooling
temperature-related phenomenon which is the difference between the steam saturation temperature
to the actual temperature of steam/condensate either at steam trap inlet or exit

Note 1 to entry: This may be the accountable parameter in some of the steam trap type like thermostatic steam

traps.

Note 2 to entry: The water with a temperature value below the saturation temperature is called the subcooled
condensate. But also, the saturation temperature always corresponds to the pressure at which the system is
operating.

© IS0 2023 - All rights reserved
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4 Test methods

4.1 Production test — Shell testing

Each steam trap shall be tested to confirm the integrity of its shell under pressure.

The test fluid, the choice of which is left to the discretion of the manufacturer, shall be either:

— water, which may contain a corrosion inhibitor, kerosene or any other suitable liquid having a
viscosity not greater than that of water;

steam, a

L-orany other suitable gas

NOTE Va
using steam, g

Any internal
The steam tr

Steam traps

before the shell pressure tests are completed. Chemical corrosion protection treatments and in

linings are p¢
painted stea

Test equipm
results of the

The shell tes
closed.

For all stean traps, the hydraulic shell test shall be'performed at a pressure 1,5 times the max

allowable pr

For steam tn
PN 40 or Cla

6 bar (0,6 MRa). For gas test, safety measures shall be taken.

Visually detd

Test durations shall not be less-than those specified in Table 1.

ir, or other gas.
trim which does not withstand the test pressure may be removed before the test.
ap shall be essentially vented off air when testing with a liquid.

chall not be painted or otherwise coated with materials capable,ofSealing against le

brmitted. If pressure tests in the presence of a representatiye.of the purchaser are spe
m traps from stock may be re-tested without removal of paint.

ent shall not subject the steam trap to externally applied stresses which can affe
tests.

t shall be performed by applying pressure inside the assembled steam trap with the

pssure at 20 °C.
aps with a nominal diameter less’than or equal to DN 50 and with pressure range

5s 300, a hydraulic shell test ¢an be performed using gas at a pressure (gauge pressu

ctable leakage through the pressure retaining walls is not acceptable.

Table 1 — Minimum durations for shell tests

Fious statutory authorities require specific approval of test procedures where the test is.conducted

hkage
ernal
rified,

rt the

ends

imum

up to
re) of

Nominal steam trap size | Minimum test duration
DN [s]
DN <50 15
65 < DN <200 60
250 < DN 180

4.2 Performance characteristic tests

4.2.1 Operational check

The operational performance of the steam trap shall be checked under the steam and condensate. The
test set up shall produce the steam and condensate in the desired condition. Steam shall be fed into the
steam trap. Condensate shall be introduced intermittently if required.

© IS0 2023 - All rights reserved
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When only steam is present, the steam trap shall close. When the steam becomes condensate, the steam
trap shall open (the time taken will vary as a function of the steam trap type); when the condensate has
been discharged, the steam trap shall again close. The test is complete when at least one complete cycle
has been performed. The condensate can also be fed to the steam trap to quicken the cycle and to verify
the performance.

Certain types of steam trap may be tested with air or water.

A manufacturer may describe the operations of a particular type of steam trap by referring to one or
more of the following performance characteristic tests. A brief explanation of the derivation of each

chara

cteristic is given below.

The
traps
satisf
orific
4.2.2

The s
corre

4.2.3

The s
closin

4.2.4

The 5
devic

4.2.5
The s

4.2.6

The s
parti

4.2.7
The §

erformance test may be considered on sample basis as type test based on the-ty
Sample steam traps shall be tested to ensure that they open to discharge condens
hctorily. Further details are given in 4.2.2 to 4.2.15. This test does not applyto-the
£) steam traps (see ISO 6704).

Minimum operating pressure

feam trap shall be tested to determine the minimum pressure (atmospheric or above)
Ct opening and closing will occur.

Maximum operating pressure (PMO)

team trap shall be tested to determine the maximumpressure at which the correct
g will occur.

Maximum operating back pressure (PMOB)

team trap shall be tested to determine the maximum pressure permissible at the
e which allows correct functioning.

Air venting capability

feam trap shall be tested toydetermine its ability to discharge air.

Operating temperature (TO)

team trap shall-be tested to determine the temperature at which the device ope
ular the tempevature at which it passes its specified capacity.

Condensate capacity (QH or QC)

tedm ‘trap shall be flow tested to determine its condensate capacity throughout

press

'pe of steam
hte and close
labyrinth (or

at which the

opening and

outlet of the

rates and in

ts operating

lre‘range

4.2.8

Live steam loss

The steam trap shall be tested to determine the amount of live steam lost via the steam trap.

4.2.9

Determination of minimum operating pressure

Operational checks, as described in 4.2.1, shall be carried out while successively reducing the test
pressure until the steam trap fails to open and close correctly.

The minimum operating pressure is the lowest test pressure at which correct operation is observed.

© IS0 2023 - All rights reserved
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4.2.10 Determination of maximum operating pressure

The maximum operating pressure of the steam trap may be verified by carrying out operational checks,
as described in 4.2.1, while successively increasing the test pressure up to the steam trap's maximum

operating pr

essure.

The steam trap shall open and close correctly throughout the test.

4.2.11 Determination of maximum operating back pressure

Operational checks, as described in 4.2.1, shall be carried out with the outlet from the steam trap

connected t
of the steam
outletistob

avessel in which the pressure can be rnicnd’ indnpnnr‘]nnf of the test pressure ups

tream

trap. While maintaining a reference pressure at the steam trap's inlet, the pressuire
e raised successively until the steam trap fails to open and close correctly.

The maximulm operating back pressure is the highest pressure applied to the steam trap's ouf

which corred

4.2.12 Detd

Air shall be
venting capa|
operating pr

4.2.13 Detd

Steam shall |
shall then be
at the steam

The tempera

t operation is still observed.

rmination of air venting capability

introduced at a specified temperature into the steam trap, ot upstream piping. T
bility shall be checked by an air flow measurement carried-0dt at minimum and max
pssures, the temperature inside the steam trap being recorded.

rmination of operating temperature

pe fed into the steam trap to effect closure. Condensate, at saturated steam temper
introduced and, unless the steam trap opens-immediately, shall be allowed to cool {
trap's inlet.

ure of the condensate, measured atthe'steam trap's inlet, at which the device opens,

operating tenperature.

The operati
trap, at whic

4.2.14 Dete

The capacity

g temperatures are the temperatures of the condensate, measured at the inlet to the
n the steam trap passes its.specified capacities.

rmination of condensate capacity

of the steam trap-shall be determined by measuring the amount of condensate 4

at its

let at

he air
imum

hture,
lowly

is the

tteam

hat is

discharged from the device under specified conditions of pressure differential and condgnsate
temperature

The test shzlll be carried out with condensate at different temperatures and at different pregsures
within the sfeam trap's operating range to be specified, according to the test requirements detailed in
Annex A.

4.2.15 Determination of live steam loss

To determine the amount of live steam lost, if any, by the steam trap, use one of the test methods in
Annex B.

5 Inspection

Samples of the finished steam traps shall be visually examined and dimensionally checked to ensure
that the steam traps correspond to the stated specification and shall be marked in accordance with
ISO 6553.

© IS0 2023 - All rights reserved
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Test methods for the determination of discharge capacity

General

This 4

A.2
The t

To re
m2-°C

R

The i
ISO 4

The c

nnex specifies two test methods to determine the discharge capacity of automatic st

Test arrangements
est arrangements for condensate capacity determination are shown in Figures A.1 an

Huce thermal losses to a minimum, all piping and equipment shall’be insulated to

h-J-1, according to Formula (A.1).
>0,75x107>

hstruments used for the measurements shall complywith International Standards,
85, the ISO 5167 (series) and ISO 5168 for flow measurements.

bndensate removal device shall not be modified in any way from its commercial forn{.

eam traps.

dA.2.

a value R, in

(A1)

for example,

© IS0 2023 - All rights reserved
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AA
% V1
C
I P
[ E V2|
0, (®P1 | ____ ]
D | == | p
(E V4 ®3 ’
| & —» L
H | Ly L
I )F—' 3
Vs %
R &

Key
A water supply L test device
B flow metgr q M  water-cooled condenser
C  steam wafer mixer N scale
D flow met¢rq,,, V1l valvel
E calorimeter V2  valve 2
F  steam supply V3  valve 3
G steam vent V4  valve 4
H flash tanl accumulator V5 wvalve 5
[  temperatpre difference indicator A6 AA  arrangement A
]  gate or fu]l bore valve V4 BB arrangementB
K drain
NOTE1 Thg didmeter of the pipework from the accumulator to the condensate removal device is the same as,
or greater tharl, the diameter of the pipework to the inlet connection on the device.

NOTE2  Thedistance L; does not exceed 10 internal pipe diameters.
NOTE3  Thedistance L, is notless than 10 and not more than 20 internal pipe diameters.

NOTE4  The distance L is measured vertically from the water level to the centre of the inlet connection of the
test device.

Figure A.1 — Test arrangement for test method A

6 © IS0 2023 - All rights reserved
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C V4
D —E—H—&—[
F—— |
P2
V7
\ 4 o,
© N 7P
H,0 —
G | z j [} mcl
V3 V6 A= m_p
: o
R
NS Z
Key
A vent N test device
B safety valve 0 slope
C  ptessure reducing valve p vacuum breaker
D s]eam supply L;  distance between sensors and test dgvice
E circulator R open pit
F  c4librated scale V1l wvalvel
G t¢mperature controller (optional) V2  valve 2
H sqale V3  valve 3 - temperature control
[ irfjector line V4  valve 4
K a¢cumulator V5  valve 5 - gate or full bore ball valve
L  gauge glass V6  valve 6 - gate or full bore ball valve
M  c¢ld water V7  valve7
NOTE|1  Thepiping from the accumulator to the test device is of the same diameter as the inlet fonnection on
the test device: This inlet to the piping from the accumulator is well rounded.
NOTE|2"./ The distance L, between the sensors and the test device does not exceed 20 internal pige diameters.

NOTE3  The distance L, is measured vertically from the centre of the inlet pipe connection of the test device
and does not exceed 450 mm.

NOTE4 In Figure A.2, a steam injector is used for heating the water in the accumulator. It is also possible to
use a steam circulating coil inside the accumulator or any other means.

Figure A.2 — Test arrangement for test method B - Continuous and intermittent flow

©1S0 2023 - All rights reserved 7
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A.3 Test method A

A.3.1 Procedure
The method A is applicable only to continuous discharge measurement.

It is emphasized that Figure A.1 shows two alternative test arrangements for condensate measurement
and that the choice is left to the test laboratory.

Start with all valves closed.

a) Warm up the system by gradually opening valves V1, V2, V3, V4 and V5.

b) Adjust vplves V1, V2 and V3 with valve V4 wide open and valve V5 closed to bring the system
into equjlibrium. Equilibrium is defined as a steady water level in the accumulator with th¢ vent
valve VJ partially open and a difference of 3 °C or less showing on the temperature differfntial
indicatof.

c) Observe|and record the following data as appropriate depending on the method of condgnsate
determij\ation:

p4 = steam supply pressure, in bar(g) or MPa(g);

p, = accymulator steam pressure, in bar(g) or MPa(g);
p3 = stedm trap inlet pressure, in bar(g) or MPa(g);

p4 = steam trap outlet pressure, in bar(g) or MPa(g);

0, = stedm supply temperature, in °C;

0, = watpr supply temperature, in °C;

Af = tenpperature differential (subcooling). between steam in the accumulator and fluid entering
the steain trap, in °C;

X = steamn supply quality, in %;

L3 = accymulator water level, in'm}

At = tim¢ interval, in h, min*or s;

qm1 = wdter supply flojw rate, in kg/h;
Q> = st¢am supply,flow rate, in kg/h;

m.; = mdss of'tendensate and tank at the start, in kg;

m_, = mdss-of condensate and tank at the end, in kg

d) Record the data specified in A.3.1 c) at 5 min intervals for a minimum total of five sets of
observations.

e) During the test period observations as appropriate shall not exceed the following limits:
— the difference between the maximum and minimum tank level shall not exceed 50 mm;
— the maximum value of the tank level shall not exceed 450 mm at any time during the test;
— the maximum temperature differential (A8) shall not exceed 3 °C during the test;

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

8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=0d982abdeb6331899be39f03ce6e545d

ISO 5117:2023(E)

— the calculated vent steam flow rate (q,,¢) shall not exceed a maximum value equal to an exit
velocity of 0,31 m/s in the tank.

f) Repeat the operations specified in A.3.1 a) to e), 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 %.

A.3.2 Flow calculations

Flow shall be calculated according to Formulae (A.2) to (A.7).

Quae= Qs + Q3 = Gs) * Qg (A.2)

or
Mgy, —m
qnf=—( 2 ~"Me1) 3600 (A.3)
At

wherg

ql,s s the discharge flow rate, in kg/h;

ql,; is the water flow rate, in kg/h;

ql,3 s the steam flow rate to heat water supply (g,,;)»in kg/h.

ql,s is the flash steam flow rate in the accumulator, in kg/h;

m.; mass of condensate and tank at the start, in kg;

M., mass of condensate and tank at.the'end, in kg;

At isthe time interval, in s.

(hs—hy)
= X—" A4
M3 =qm1 (hz_hg) (A4)
(3= hs )
= + ot A.5
A4 (le qm3) (h4_—h5) (A.5)
n D?
Q4 max ==X—x0,31x3600 (A.6)
' 4/ 7
L3 —L
qngzngzx( 31A 32)><3600 (A7)
¥ Nt VZ

where

qms s the accumulator storage rate, in kg/h;

h;  isthe specific enthalpy of the supply water, in kJ/kg;

h,  isthe specific enthalpy of the supply steam, in kJ/kg;

h;  is the specific enthalpy of saturated water at the supply pressure, in k] /kg;

h,  isthe specific enthalpy of saturated steam in the accumulator, in kJ/kg;

©1S0 2023 - All rights reserved 9
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hs  is the specific enthalpy of saturated water in the accumulator, in kJ/kg;
V;  is the specific volume of saturated steam in the accumulator, in m3/kg;
V,  isthe specific volume of saturated water in the accumulator, in m3/kg;
D is the inside diameter of the accumulator, in m;

Ly, isthe initial accumulator tank level, in m;

L;, s the final accumulator tank level, in m.

A.3.3 Datgsheet

Table A.1 prqvides an example of a datasheet for method A.

10 © IS0 2023 - All rights reserved
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A.4 Test method B

A.4.1 Procedure
Start with all valves closed.
a) Openvalves V1 and V2 and fill the accumulator tank to the desired level. Close valve V1.

b) Open valve V3 and heat the water in the accumulator tank to the desired temperature. Throttle
valve V2 as required to obtain water temperatures above 100 °C. Leave valve V2 slightly open while
venting steam to purge air from the space above the water. Close valves V2 and V3 and open valve
V4

c) (pen valves V5 and V6 to heat the test pipe and condensate removal device. Monitorand adjust the
system to produce the desired pressure at the test condensate removal device.

d) hen thermal equilibrium is reached, begin the test. A circulation device:may be hecessary to
epsure uniform temperature within the tank. Do not take data until thetank level cpmplies with
that shown in Figure A.3.

e) (bserve and record as appropriate the following data:

- elapsed time, in h, min or s;

—+ ambient temperature 6, in °C;

—+ barometric pressure p,, in bar(g) or MPa(g);

—+ steam pressure and temperature p, and 0,in bar(g) or MPa(g) and °C;
— initial and final values of the following:

1) temperature differential 65 —@,, in °C;

2) inlet pressure p4, in bar(§) or MPa(g);

3) backpressure p,, inbar(g) or MPa(g).

f) Qbserve and record one ofthe following data:

- accumulator tanKlevels L,; and, L,, in m;

- mass of coidensate plus mass of tank at the start and finish m_, in kg.

g) Repeattheoperations as specified in A.4.1 a) to f) as necessary to produce three sets of pbservations
hich result in three calculated capacity ratings, none of which varies from the avegage by more
thand0%.

©1S0 2023 - All rights reserved 13
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2,5

1,5

0,5

0 0,5 1 1,5 2 2,5 3 3,5 X

Key
X  pressure [bar]
Y LZmax [m]
A Ly..=0J641 3 x pressure + 0,919 8, but not over 3 my

Figure A.3 — Maximum submergence on steam trap versus test pressure

A.4.2 Flow calculations

Flow shall bg calculated according to Formulae (A.8) and (A.9).

2
L,y —L
2 ><( 21 22)><3600

mt =74 At Vi (4.8)
where

qme 1s the discharge flow, in kg/h;

D is the inside diameter of the accumulator, in m;

At isthetime interval, ins;

Vi  is the specific volume of water in the accumulator, in m3/kg.
or

Ame =(Mcz —Mcq) 3220 (A9)

14 © IS0 2023 - All rights reserved
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where

m.; is the mass of condensate plus weigh tank at the start, in kg;

m., isthe mass of condensate plus weigh tank at the end, in kg.

A.4.3 Data sheet

Table A.2 provides an example of a datasheet for method B.

© IS0 2023 - All rights reserved 15
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A.5 Report of results — Test method A or B

Test results may be reported only if the following additional data are reported:
a) steam trap inlet pressure;

b) steam trap outlet pressure;

c) subcooling A6.

A minimum of five tests shall be used to plot any graph. The extrapolation of any graph outside of the
pressure range covered by the tests shall be clearly marked and the maximum subcooling (A8,,,,) and

minimum oufleT pressure of the tests shatt be noted on the grapi.
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Test methods for the determination of steam loss
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The instruments used for the~measurements shall comply with International Stand
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innex specifies the steam loss test requirements for the steam trap. The objective
letermine the amount of live steam lost through the steam trap, if any. As a resulfyth
| to assess the steam trap’s ability to close against steam during successive gperation

le radiation and convection components which can be established separately.

bst arrangements for steam loss determination are showh. in Figures B.1 and B.2. T

is no measurement of the total heat energy lost by the steam trap. Such total heg

Test arrangements

capacity of the calorimeter tank (see Figure B.1) shall.b&.0,02 m3 or shall be filled w

d sufficiently below the heat exchanger to preveit'condensate backing up into the he
d the test device only operate infrequently.

luce thermal losses to a minimum, all pipihg and equipment (including the heat exc
ulated to a value R, in m2-°C-h-J-1, according to Formula (B.1).

>0,75%x1073

ards exist, for example,ISO 4185 for flow measurements.
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\%At
A —b—&—l\ O
S
] Os
] G
V4 I
V2 | sfmtle—p “—
B V3
vy C
D \ 4
V6
1 ' K
X+ V7 D
D
ms
my
E

F
Key
A steamin K vented cover or plastic balls
B condensalte drain device L calorimeter tank
C  cooling water out M  cooling water in
D todrain V1l valvel
E  exchangef water tank V2  valve 2
F  scales V3  valve 3
G  heat exchhnger V4  valve 4
H testdevige V5 valve5
[  slope V6  valve 6
] vacuum Yreaker V7  valve7
NOTE The condensate drain device operates at steam temperature.

Figure B.1 — Test arrangement for test method A
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I Hi
0, 0 0o
C
G
V6
D
>
I' X—V7
D
myg
E me
O F O
Key
A steamin L separating tank
B hpat exchanger M condensating tank
C c¢ndensate drain device N measuring vessel
D  t¢drain V1l valvel
E  ekchanger water tank V2  valve 2
F  sqales V3 valve3
G  c¢oling water out V4  valve 4
H c¢oling water in V5 valve5
I tgstdevice V6  valve 6
] vacuum breaker V7 valve7
K  sight glass V8 valve 8
The sgparating tank siould be kept hot by a heated jacket or an insulating system.
NOTE The condensate drain device operates at steam temperature.
Figure B.2 — Test arrangement for test method B

B.3 Test method A

B.3.1 General

The test may be carried out at a pressure corresponding to the maximum working pressure of the
steam trap, the test pressure not exceeding 32 bar with saturated steam (238 °C).

Load testing shall be carried out at 1 % of the maximum capacity of the steam trap at the corresponding
test pressure with a minimum of 5 kg/h.
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B.3.2 Procedure

B.3.2.1 No-load condition

The test shall be performed with steam. The process begins with the valves closed and the tanks empty.

a)

b)

c)

d)

f)

g)

Open valves V1, V2 and V3 to permit the test devices to operate at test pressure p,. Initially, steam
passes though the drain valve.

During warm-up, weigh and record the mass of the empty calorimeter tank m, and record the
steam pressure p, and steam temperature 6,.

Fill the ¢alorimeter tank with sufficient water (about half-full) to result in a test run of prdctical
duration|. The initial water temperature 6, should be at least 8 °C below ambient temperatyre 6.,.
Record the water temperature 6; and mass of water plus tank m;.

When tHermal equilibrium is reached in the test device, simultaneously and rapidly close|valve
V3, oper] valve V4, and start the timing interval. The use of a three-way valve ¥ recommended to
facilitatg rapid closing and opening.

Stir the yvater in the calorimeter tank as needed to ensure a uniform water temperature.

When tHe temperature of the water in the tank is as many degrees above ambient as the |nitial
temperafure was below, rapidly close valve V4 and open valve V3 simultaneously, record the
elapsed fime, the final water temperature 6, and the mass of water plus tank m,.

Before the measurement, trial runs should be carried outto ensure that the test conditiong have
stabilized and that the pressure, temperature, initial ameunt of water in the calorimeter tank and
load confitions are those required. When testing condensate removal devices, an error calcujation
is made|from three consecutive tests to determine the accuracy of the test result. The |error
calculation is based on the instrumentation us€d and described in this document, or the average
result frpm three consecutive tests shall agree. within 10 % or 500 g/h, whichever is the greater.

If this cannof be obtained, check the system for integrity and increase the calorimeter tank capacjty.

B.3.2.2 Load condition

At load condition, the condensatenthrough heat exchanger and the steam trap are checked for the

temperaturelloss. The test starts-with all valves closed and both tanks empty.

a)
b)

c)

22

Open valves V1, V2 and Vi3 to permit the drain and test devices to operate at test pressure p..

During yarm-up,~weigh and record the mass of the empty calorimeter tank m, and recoyd the
steam pyessure.pyand steam temperature 6.

Open valves'V5 and V6 to allow a flow of cooling water through the heat exchanger, to create the
desired tandensate load on the test device. After the system has come to equilibrium, this lodd can
be determined by closing valve V6 and opening valve V7, to permit a known amount of water to be
collected in a given time.

Record the temperature of water entering and leaving the heat exchanger, 6 and 6, the initial and
final mass of water through exchanger plus tank, m; and my, and the time At, in s, of run on the data
sheet in B.4.3. The approximate condensate load, in kg/h, on the steam trap can then be calculated

using Formula (B.2).
_ (GL _OE )(m4 —m3 )CCW x3600
At X hyg

(B.2)

where
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hfgs is the specific enthalpy of the evaporation at steam inlet conditions, in ]/kg;
C., I8 the specific heat of cooling water at the average temperature of the cold side, in J/kg- K,
thatis 0.+ 0

If the load on the steam trap as determined in B.3.2.2 c) is as desired, proceed to B.3.2.2 e). If it is
not as desired, adjust valve V5 accordingly and repeat the procedure in B.3.2.2 c) until the desired

load is obtained.

e) Fill the calorimeter tank with sufficient water (about half-full) to result in a test run of practical

B e perature4 d-be-atleast8 / : nperature 6,.
ecord the water temperature 6; and mass of water plus tank m;.

f)  When thermal equilibrium is reached, simultaneously and rapidly close valve' V3, anEl open valve
VK, and start the timing interval. The use of a three-way valve is recommended to failitate rapid
closing and opening.

g) Stir the water in the calorimeter tank as necessary to ensure a uniforimwater tempergture.

h) When the temperature of the water in the calorimeter tank is as\many degrees abovie ambient as
tl:e initial temperature was below, rapidly close valve V4 and¢pen valve V3 simultanepusly, record
the elapsed time, the final water temperature 8, and the mass of water plus tank m,.

i) Before the measurement, trial runs should be carried out to ensure that the test corditions have
stabilized and that the pressure, temperature, initial amount of water in the calorimgter tank and
lgad conditions are those required. When testing:condensate removal devices, an errdr calculation
i§ made from three consecutive tests to determiine the accuracy of the test result. The error
cplculation is based on the instrumentation @ised and described in this document, or the average
result from three consecutive tests shall agree within 10 % or 500 g/h, whichever is the greater.

If thid cannot be obtained, check the system-for integrity and increase the calorimeter tank capacity.

B.3.3 Expression of results

B.3.3|]1 Correction of measured variables

The vjalues of observed variables shall be corrected in accordance with instrument calibrptions and, if

necegsary, converted toxthe proper units required for calculations.

B.3.3|2 Computation formula

With Joad: use.Formula (B.3).

mghey —myheq —heg (me —m; ) +Cpmy (6, —61) . 3600
I =[ 1x (B.3)
Mg AT
With no-load: use Formula (B.4).
m, —m
Gms _(me=m1) 3600 (B.4)
At
where
qns s the steam loss, in kg/h;
m; isthe initial mass of water in the calorimeter, in kg;
m¢ is the final mass of water and condensate in the calorimeter, in kg;
©1S0 2023 - All rights reserved 23
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my

m,

m

hgy

hg,

hg

hfgs is 1

Cp isf

0, s

0, isf{

At st
B.3.4 Datg

Table B.1 pra

24

is the mass of calorimeter plus water, at the start, in kg;

is the mass of calorimeter plus water, at the finish, in kg;

is the mass of calorimeter tank, in kg.

is the initial specific enthalpy of water in the calorimeter, in ]/kg;

is the final specific enthalpy of the condensate and water in the calorimeter, in J/kg;

is the specific enthalpy of the liquid at steam inlet conditions, in J/kg;

he specific enthalpy of the evaporation at steam inlet conditions, in J/kg;

he specific heat of the calorimeter material, in J/kg.K;
he initial water temperature in the calorimeter tank, in °C;
he water temperature in the calorimeter tank, in °C;

he time interval, in s.

sheet

vides an example of a datasheet for method A.
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