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Draft International Standards adopted by the technical committees are circulated to
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Automatic steam traps — Determination of discharge

capacity — 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
ISO 6552.

2 References

ISO 651, Solid-stem calorimeter thermometers.

ISO 652, Enclosed-scale calorimeter thermometers.

ISO 6563, Long solid-stem thermometers for precision use.
ISO 654, Short solid-stem thermometers for precision use.

ISO 4185, Measurement of liquid flow in closed conduits —
Weighing method,

IS0 5167, Measurement of fluid flow by means of orifice plates,

nozzles and Venturi tubes inserted in circular cross-section con-
duits running full.

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

Caamericht Intemational Oroanizatiaon for Standardizatian

ISO 6562, Automatic steam traps — Definition 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

m2-°C-h

R > 0,75 x 10-3

to reduce thermal losses to a minimum.

The instruments used for the measurements shall comply with
International Standards, if such standards exist, e.g.

— IS0 651, ISO 652, ISO 653 and ISO 654 for temperature
measurements;

— IS0 4185, I1SO 5167 and ISO 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 ta: cantinuaus 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 openr and
valve 5 closed to bring the system into equilibrium. Equilibrium
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 Observe and record the following data as appropriate
depending on the method of condensate determination :

— my = steam supply pressure, in bars};

- 9 = accumulator steam pressure, in bars;

_ p3 = trap inlet pressure, in bars;

— ps = trap outlet pressure, in bars;

-- @y = steam supply temperature, in degrees Celsius:
— @ = water supply temperature, in degrees Celsius;

— Af = temperature differential (subcooling) between
steam in the accumulator and fluid entering the trap, in

degrees Celsius;

— X = steam supply quality, in per cent;

— Z = accumulator water level, in metres;

— Af = time interval, in hours, minutes or seconds;

—  qpn = water supply flow-rate, in kilograms per hour;
— o = Steam supply flow-rate; in kilograms per hour;

— mey = mass of condensate and famk at start, in
kilograms;

— mg = mass of condensate and tank at emd, i
Kilograrms.

1t is emphasized that figure 7 shows fwo altarnative test ar-
rangemenits for condensate measurement and that the cricice is
left to the test laboratory.

4.1.4--Record the data specified in 4.1.3 at$mllvikteruals for a
minimum total of Tive-sets of observations.

4.1.56* Durirg the test period observations as approprifttishall
not excodi this following limits :

a) the differemce between the maximum and minimum
tank level sh#lll mot exceed 50 mm;

b) the masgitnum:value of the tank level shall not exceed
450 mm at ahy tim&during the test;

1) 1bar = 105 Pa

Caoovriaoht Intemational Oroanization for Standardization
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c¢) the maximum temperature differential (A@) shall not
exceed 3 °C during the test;

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

el the calculated vent steam flow-rate (g,,g) 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
average by more than, 10 %.

4.2 Flow caleulations

Qmt = dm1 ¥ @z — el £ g
ar

Ami = x 3600
mf At

where
qme I8 the discharge flow, in kilograms per hour;

g iS5 the steamm floaw to heat water supply (g,,q), in
kilagrams: per houn;

(hg — hy)
“12 “}13:'

m3 = Am1 X

dma 18 the flash steam flow in the accumulator, in
kilograms per hour;

_ - Vhg — hg)
@t = (@my F Gzl * Vhe —He)

n Dz
dma, max = I"’-’ F—'xﬂrﬁ w3 600
1

gmg s the accumulator storage rate, in kilograms per hour;

(Z, -7 3600
g = L« D2 x —! 2) %
4 At Va

mg and m.o are as given in 4.1.3;

h, s 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;

hy s the specific enthalpy of saturatediwater at the supply
pressure, in kilojoules per kilogram;

hian i#i.tHe specific enthalpy of saturatédisttiam in the ac-
cumulatot, in kilojoules per kilogram;
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hg s the specific enthalpy of saturated water in the ac- Ar 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; , . \
Z4 is the initial accumulator tank level, 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.

F |
Convraht International Oranization for Standardization
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4.3 Data sheet
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Test Method A

General information

TestNO. & .. it iiiiiiiensisensnnnis 2 Dateoftest:.................. 3 Calculationby: .......c..ciiiiiuinn.
ManufaCtUrBr S NAMIB & .. .ot i ittt ii s taaiansassssnsassasnsnsens Cirereens L H A A e AN SN AR B Y
Semal NO. & . .. e e B Size:....... it Cremeameeae ‘e
Description and type Of deviCe & . ... ovvt iyttt ettt ettt et h e
Inside diameter ofaccumulator, D @ . ....... .00 unn e NP b i LN G E R A S T A SN N A a e m
Averaged and corrected test data
SIBEM SUPPIY PTBBSUND, 1 = - - 1enocnasenaanasasatnsessasastsnretanstosadtosatatoatasssassasnssssnsbaonssnnsbes bar
Accumulator steam pressure, pa = .. ... e R L TR R PR PEPPRPEPEPREPEY b aeeieieeanea e bar
Trap inlet pressure, p3 = ..... I e Cessassastaanas bar
Trap OULIBE PrOBBUNG, Pg ™= ......cvcvocceasssssanaannaanisassssssososssrsnssssdsossoss O e bar
Steam SUPPIY tBMPEIATUI, 01 . . . . .o\ttt it ettt et e ae et e ae e s st e as et s easansraanenenarennrnennsnns °C
Water supply temperature, 85 . .. .. et aa e e rearare e A A A e T T . °C
Subcooled temperature, A@ = .................. L U T T A U A S A S e S - Carpessaseserennies °C
Steam SUPPIY QUAIITY, K = . e e et . %
Changeinaccumulator level, Zq — Zg = .. ... iuiiu ittt it sttanias e sasasaaanasssasnesssnssessinstanssssnnsnsnnns m
o Sy O e e o e R T e s P P P b TRy kg/h
Steam supply flow-rate, g2 = .. .......... O I O P T 1A I L T e i e . kg/h
Elapsed time, At = ........ et e taaeeaaeaeaeaanaaaen e s b e s a S e s e e e e Ehas AE et e A s
Thermodynamic properties
Reference used for steam/waterdata : ..... ey Cesvsssisessanrnanns A o e Sragnes .
Specific enthalpy of water supply, iy = ........ e et e iaeeeri et e P A 1 T
Specificenthalpy of steameupply, Ag = ....ccciiieriiraieiericratsetesssssetianatssacsatassasosnsatasssnsssss kd/kg
Specific enthalpy of saturated liquid at steam supply pressure, A3 = ..... TS N 4 T (s
Specific enthalpy of saturated vapour at accumulator pressure, g = .. ......ccouii it ineaneasasenniasansanss .. kJ/kg
Specific enthalpy of saturated liquid at accumulator pressure, /ig = ... ..... e T kJ/kg
Specific volume of saturated vapour at aCCUMUIAtOr PrESSUIE, V1 = . ... .uenoutuu e erarstarereranaesesnoressnnens m3/kg
Specific volume of saturated liquid at accumulator pressure, vo = ........ . m3/kg
Calculations
SIE‘ET“ tu hEat watar Eu ppl?' qma = R F B @ FE & F B N B F H EH B @ & ® ® @ @ Py B8R ORE R FE R P MW R R RF N EFE WA FE R EEF R RN hgll.’i-l]
ttem 18 Item 24 — Item 22
em 18 x

Item 23 — Item 24
Flashsteam flowin aCCUMUIBROL, g = ... cooieiiiiiiiiiiiiioniiainenenensatosassansncnasanss, e ey kg/h
(item 18 + Item 29) (Item 24 — Item 26)

Item 26 — ltem 26
Water flow-rate toaccumulator, @, = ... cvveiiiiinriiniansanaraeannns e e ae ey .... ka/h
Item 18 + Item 29 — Item 30
Stoam flOWLOVONL, B ™ c1ccccsersrroscsssonornasnsssssasesrsannsa et eeaaaeaaa e P <+ 14y

Item 19 — Item 29 + Item 30

Coovriaht Inteamatonal Oraanization for Siandardization 5
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33 Maximum uncorrected Steam FlOW O VENT, )7 = « o oo oo vt ittt et st e nsassansaansasnssnaasarennsannssns kg/h

2827 x (ltem 8)2
lterm 27

34 Ventfraction Of MaXimUM, B = .. .. .. ittt e e ittt et e et sem s seata s asasaseesasaneresonnanennnanas

Item 32
R =
Item 33

(shall be < 1 for test to be valid)

35 ACCUMUIGLOr STOTAGE FATE, (8 = -« « v v v v vt e s st ot enensaaeeesennanneassssssanensasseeesssssssesssssssnnnnss . kg/h

2827 x (Item 8)2 x Item 17
ltem 20 x ltem 28

36 Discharge flow, G, 5 = ... o e e ereaarcaareaa e ... ka/h
(tem 18 + Item 29 — Item 30) £ Item 35

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

— a subcooling at the trap inlet of [tem 15.

Coovriaht Inteamatonal Oraanization for Siandardization
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5 Test method B
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5.1 Procedure

Start with all valves closed.

6.1.1 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,

65.1.3 Open valves 5 and 6 to heat the test pipe and conden-
sate removal device. Monitor and adjust the system to produce
the desired pressure at the test condensate removal device.

5.1.4 When thermal equilibrium is reached, begin the test. A
circulation device 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.

5.1.56 Observe and record as appropriate the following data:
a) elapsed time, in hours, minutes or seconds;
b} ambient temperature 6,, in degrees Celsius;
c) barometric pressure p,, in bars;

d) steam pressure and temperature p. and 0, in bars and
degrees Celsius;

e) initial and final values of the following:

1) temperature differential 6
Celsius,

0., in degrees

2) inlet pressure p4, in bars,;
3) back pressure, p,, in bars;

f) one of the following :
1) accumulator tank levels Z, and Z,, in metres,

2) mass of condensate plus weight of tank at start
and finish m_, in kilograms.

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 %.

Caeneriahi Intermnatanal COraaniFatian e Siandardizaton

3 /_
I
N
E2
E
x /
= 1}5 Va

Amu = 0,6413 x (pressure) + 0,919 8
but not over 3 m
1 -
05

0 0,5 1 1,5 2 25 3 35

Pressure (bar) ' ﬂndI over

Figure 3 — Maximum submergence on steam trap versus
test pressure

5.2 Flow calculations

n D2 ':21 N 2:2:' 3 600
b4

= X
Gm 4 At V¢

where

qmt 8 the discharge flow, in kilograms per hour;

D is the inside diameter of the accumulator, in metres;
Ar is the time interval, in seconds;

v; is the specific volume of water in the accumulator, in
cubic metres per kilogram;

or

( 13130[]
= (mg — mgy) ——
G inf Cd cl At

where

m.y s 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

Test Method B

General information

T TestNo.: .. ... viiiiiiiiiiiannns 2 Dateoftest:.................. 3 Calculationby: .......................
A ManufactUrer s MAMIE © . . .t ittt et e ettt e et e e e e e et a e e e I
B SerialNO. & ...t i e it LT 1 -
7 Descrintion and IyPe OF (FOMICE & .- s s c o mr o onm s m s on s o s i m wm e e 88 5 5w n 8 E R A R SR e E e R TR R R e
B Inside diameter Of 0 CUMUIATOT, D = ..ottt ettt et e et a e s s et nssssssssnnseesssssnessnenesssssnennnnses m
Averaged and corrected test data
9 Temperature of steam in the accumulator tank, 8, start = ... .... T °oC
10 Temperature of steam in the accumulator tank, 6, finish = ... ... .. i i e i e e °C
11 Temperature of condensate to deviCe, O, Start = ... .. ...ttt ettt ritaasatsesreeeensesnnns oC
12 Temperature of condensate to device, 8., finish = .. ... .. .. i e °C
13 Temperaturedifference, Oy — @, Start = . ... .. ..0iuiiiiiiieniiiriiaieniiiineansiirerssarsssrsssnrisiosasnsssssnsn °C
14 Temperature difference, A, — 0, finish = . . i oC
16 Timeinterval, Af .......... g s
16 Steam pressure in the accumulator tank, Pe, STANT = ... ... ..ttt iiie ettt staarsanssrrrerassssonsransonnnnns bar
17 Steam pressure in-the accumulator-tank, pg, finish = .. ....... ... ... .. o A e e A e e bar
18 Steam pressureatdeviceinlet, py, Start = ... ... i i e e B T T bar
19 Steampressureatdeviceinlet, Py, fiNISh = ... .. it i i i i i e it i ittt sttt e e bar
20 Steam pressureatdeviceoutlet, Pg, Start = ... ... ... i it e bar
21 Steam pressure at device outlet, py, finish = . ............... ... e aaiiaarasaaereeaaraaeteseaserateraiaeias +. bar
22 |Initial level of waterin the accumulatortank, Z; = . ... .. ... iiiiiniiiariannrrannneranansns CesassassaenrtaserrInens m
23 Final level of water in the accumulatortank, Zo = . ... i i i i e P m
24 Specific volume of liquid, v = ............ b eeseessaietecanretananenate e eeiereae e, T P m3/kg
or
25 Mass of condensate plus weightank atstart, mq = ... . . e kg
26 Mass of condensate plus weigh tank at finish, myo = ........... T T R kg
Calculations
27 Differential pressureatstartoftest ......... ... ittt e bar
[tem 18 — Item 20
28 Differential pressure at finish of test ,......... e e R e e bar
item 19 — Item 21
29 Averagedifferentialpressure .........ccoiiiiiiiiiiiiaiaaan- e e e e bar
Item 27 + Item 28
2
30 Quantityofwaterdischarged . .........ccoviiiiieiirnininainntnsstnecncrassssinasssssssnnnns EERTIRT . kg

n_x (item 8)2 (ltem 22 — |ltem 23)
4 Item 24

Coovriaht Inteamatonal Oraanization for Siandardization
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I cratina v u s

Item 30 x 3 6800
Item 15

or

32 Amount of condensate collected.........
item 26 — Item 25

33 Capacity, @ppg .- vvvvv---

Item 32 x 3 600
Item 15

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

Item 18 + ltem 19
2

— an inlet pressure of

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

2

point 13 + point 14

— a subcooling of 2

10

Coovriaht Inteamatonal Oraanization for Siandardization
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6 Reporting of results — Test method A or B 7 Bibliography

Test results may be reported only if the following additional ISO 6704, Autornatic steam traps — Classification.
data are reported :
ISO 6948, Automatic steam traps — Production and perfor-
a) trap inlet pressure; mance characteristic tests.

b) 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 (A 0,5, and minimum outlet pressure of the tests
shall be noted on the graph.

n

Capvright Irtamalional Oroamzation for Standardization
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UDC 621.186.6

Descriptors : hydraulic equipment, steam equipment, traps (drainage), tests, hydraulic tests, determination, flow rate.

Price based on 11 pages
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