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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
electrotechnical standardization.
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Introduction

In hydraulic fluid power systems, one of the functions of the hydraulic fluid is to separate and lubricate

the moving parts of components. The presence of water contamination in the lubri

cant causes

corrosion, loss of lubrication properties, increased oxidation rates, worse filterability, reduced filter
service life and produces wear, resulting in loss of efficiency, reduced component and hydraulic fluid

life and subsequent unreliability.

Hydraulic fluid dehydration equipment is used to remove the water contamination from the

se hydraulic

fluids to well below the hydraullc fluld s water saturatlon level Hydraullc fluld dehydrators are usually

fluid usmg dlfferent types of pr1nc1ples and methodologles ThlS document pr0v1des a'p
which to evaluate the water removal performance of the various types of hydraulic fluid
in a ell-defined, repeatable manner. This enables the purchaser of the hydrauli¢-fluid de
compare the available products evaluated using the same test procedure.

7of hydraulic
rocedure by
dehydrators
thydrator to

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=ef356eee5c4ca3e1fa4619af6189cc1e



https://standardsiso.com/api/?name=ef356eee5c4ca3e1fa4619af6189cc1e

INTERNATIONAL STANDARD

ISO 18237:2017(E)

Hydraulic fluid power — Method for evaluating water
separation performance of dehydrators

1 Scope
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of a dehydrator;
g procedure for preparing test fluid;

3 procedure for obtaining and analysing the test fluid samples.

Normative references

est equipment, test circuit and a procedure for the evaluation of the water separation|

document applies only to those dehydration units that can dry a hydraulic fluid to les
b hydraulic fluid’s water saturation level at the test temperature;

document provides a test procedure that yields reproduciblé results for dehydrator ws

luid.

fferent conditions. Parts of the procedure might need to be changed to suit the hyd
hcteristics. For example, the testing of hydraulic fluids with high water solubility (ma
fire-resistant fluids) needs higher concentr@ations of water at the start of the test; t}
ulic fluids with zinc-based additives needs modifications to the Karl Fischer analysi
bver, comparison of performance can be:made under the conditions defined in this dod

following documents are(feferred to in the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latést edition of the referenced document (including any amendme

60, Determinatiemof water — Karl Fischer method (General method)

1219-1, Fluid power systems and components — Graphical symbols and circuit (
1: Graphical'symbols for conventional use and data-processing applications

021, Hydraulic fluid power — Particulate contamination analysis — Extraction of fluid

capabilities

s than 20 %

iter removal

rmance so that the performance of candidate units is conlpared on the same basis using the same

procedure can be used to test the dehydrator's capabilities on different types of hydiraulic fluids

Faulic fluid’s
hy synthetic
le testing of
5 procedure.
ument.

heir content
applies. For
hts) applies.

liagrams —

amples from

ofanoperating system

[SO 5598, Fluid power systems and components — Vocabulary

ISO 6743-5, Lubricants, industrial oils and related products (class L) — Classification — Part 5: Family T
(Turbines)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp
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hydraulic fluid dehydrator
self-contained system designed to perform the function of water removal from a bulk supply of
hydraulic fluid

3.2

hydraulic fluid water saturation level
water concentration level, at a given temperature, beyond which the hydraulic fluid is unable to dissolve
any additional water

Note 1 to entry: Any addition of water beyond this limit results in free water or an emulsion formed.

3.3

safety data|sheet

SDS

specification sheet defining physical aspects, characteristics and health and safety datafor a substance
3.4

relative hydraulic fluid water saturation level

% saturation

hydraulic fltid actual water concentration divided by its water saturation level

Note 1 to enty: Expressed as a percentage.

4 Symbols

The graphicpl symbols used in this document are in accordatice with ISO 1219-1.

5 Principle of test

The hydraulic fluid dehydrator is connected tovthe test rig containing a volume of test fluid that is
related to the rated flow of the dehydrator,~-The dehydrator and a circulating pump are switchgd on
and the test|fluid temperature is raised to.the test temperature of 50 °C. With the dehydrator isojated
and the cirqulation pump on, a portion.of.the test fluid is contaminated to give a water concentrption
in the rig of [3 % by weight. The test fluid and water are emulsified using a water mixer and then added
to the reserpoir. Dehydration of thé test fluid is initiated and samples of test fluid are regularly taken
for water cgntent analysis and the)dry-up is monitored. The process continues until the moisture|level
is below 20 [% of the test fluid\.saturation level. The test is carried out in an environment controlled to
a temperature of between,222C and 25 °C and moisture content of (55 * 15) % relative humidity (RH).
The performance of the dehydrator is based upon the time required to remove free and dissolved water
expressed i a three-part'code.

6 Apparptus

6.1 General

The test set-up shall incorporate the following design characteristics. See Annex A for a typical test
circuit that provides satisfactory results.

6.2 Test fluid reservoir, incorporating the following features.

6.2.1

[t shall be of cylindrical form with a conical bottom whose included angle is between 60° and 90°.

6.2.2 The test fluid shall be drawn from the outlet at the centre of the conical bottom and returned via
a hose or pipe to the reservoir. The return shall discharge below the fluid surface and be fitted with a

diffuser.

© ISO 2017 - All rights reserved
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6.2.3 It shall be of sufficient size to hold the test fluid volume required, based upon the dehydrator
flow rate. The total test fluid volume, V, shall have a value in litres numerically equal to three times the
dehydrator flow rate, g, expressed in 1/min. A tolerance of £10 % is permissible for the test fluid volume,
but the actual volume shall be measured and recorded within an accuracy of +3 %.

A number of reservoirs may be required to cover the range of dehydrators to be tested using this
document.

NOTE The circulation time (time = V/q) is set at 3 min to be representative of service conditions and to
provide a suitable time for the conduct of the test.

rthe returned

6.3.1
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6.3.2
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6.4

If thd
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6.5

le flow.

Circulation pump

It shall be a positive displacement type suitable for the required ciré¢uldtion pressu
a relief valve, either integral or external.

It shall have a variable flow with a maximum of at least twice the flow rate of the
I test.

In-line heater, capable of maintaining the test fluid temperature within the limits detail
heating elements in contact with the test fluid are electric, the energy density at the s
ents shall be no more than 3 W/cm?Z. It shall have.a-Safety shut-off thermostat to prevent]
pst fluid. The installation of a safety switch which'disconnects the heater in case of no
igh the heater is recommended. Insufficient flow could lead to local overheating of the teg

Temperature controller, incorporating a temperature sensor that drives a contr

maintain the test fluid temperature within2 °C of the set point.

6.6

6.7
satuf
the p

6.8

such
are ¢
be p
whel|

Temperature sensor, mounted in the suction line leading to the pump.

Water sensor (WS), of the thin-film capacitance type that is capable of detecting the r¢
ation level of the testfluid. The water sensor shall be installed through a port in a vertig
ipe work in the suction line to the pump.

re and fitted

dehydrator

bd in Table 1.
irface of the
overheating

or low flow
t fluid.

pl circuit to

plative water
al section of

Interconnecting pipe work, suitably sized to promote good mixing conditions and
that dead.zones or quiescent areas where water could settle out are eliminated. Mixin
nsured when the Reynolds number (Re) is >3 000 in a multi-purpose rig; however, t
ssible~In these cases, the pipe runs should be kept to a minimum and a mixer/valve

drain

constructed
o conditions
is might not
nterspersed

6.9 Water mixer, used in the preparation of the test contaminant and fitted with an emulsifying head.
The size of the dispersion blade shall be suitable for the volume to be mixed.

NOTE

A dispersion blade of 100 mm diameter, rotating at 5 000 r/min minimum, has proved sa

mixing volumes of up to 10 1.

tisfactory for

6.10 Karl Fischer (KF) titrator, for determining the absolute water concentration of the fluid samples
obtained during the test. The compatibility of the KF reagent with the test fluid shall be confirmed before
testing.
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6.11 Sampling valve, for the extraction of test fluid samples during the test. The valve shall conform
to ISO 4021 and be suitable for low pressure locations. It is recommended that the valve outlet be piped
back to the reservoir to provide a continuous flow as this overcomes the need for repeated flushing cycles.

6.12 Sample bottles, for the analysis of samples of test fluid during the test.

They shall:

— have a threaded cap and internal seal;

— have a volume between 100 mL and 300 mL;

— Dbe cleaned to remove all traces of previous fluids and be free of moisture;

— beaclear glass bottle with a flat bottom.

6.13 Syringe, for dispensing samples of test fluid into the KF titrator. It shall be glean and dry
calibrated if[volumetric measurements are used.

6.14 Test fluid, ISO VG 32 grade mineral oil conforming to L-TSA in accordance with ISO 6743-5
Annex B for|the specification). A SDS shall be made available. (See Annex C)for test fluid quality ¢

information|)

NOTE This test fluid can be re-used.

7 Accuracy of measuring instruments and test.conditions

7.1 Use apd maintain measuring instrument accuracy‘and test condition variations within the 1

given in Table 1.

Table 1 — Accuracy of measuring instruments and test conditions

and

(see
heck

imits

Instrument accurac Permitted variationfs in
Test pgrameter Unit y test conditions
(* of actual value)
(* of target value)
Volume 1 3% 10 %
Gauge pressfire kPaa 2% 5%
Flow rate 1/min 2% 5%
Test fluid temperature °C 1°C 2°C
Environmental moistdré % RH 1% (55 + 15) %
content
Env1r0nmer;[:al °oC 1°C 22°Cto 25°C
temperatur
Water sensor % saturation 3% n/a

a 100 kPa=1bar

8 Summary of information required prior to testing

8.1 Manufacturer, part number and serial number of the dehydrator unit to be tested and the effective

flow rate.

8.2 Hydraulic fluid, used for the test if different to that specified in 6.14.

NOTE If a different fluid is used, then the performance obtained can only be compared to other dehydrators
that have been tested using the same hydraulic fluid under identical conditions.

4
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8.3 Test fluid temperature.
8.4 Vacuum setting and any other user-adjustable dehydrator parameter to be used for the test.

8.5 Sampling frequency for the test, the time interval between samples shall be selected so that at
least four samples are obtained from the start to the 100 % saturation point. This is to ensure that this
dry-up curve is adequately described. The period between samples can either be selected from previous
tests or estimated from the presumed free water removal rate of the dehydrator.

NOTE1 Asample atthe 100 % saturation level is ideal, but not essential, as the time to this level is obtained by
interpolation on to the dehvdration curve (cpp 10 '%)

NOTE 2  Although sampling below the 100 % saturation level is not required as the moisture leve| is measured
by the water sensor, samples can be taken.

8.6 | Temperature and relative humidity (% RH), in the vicinity of the dehydrator. If thg dehydrator
invohves the introduction of air into the system, the air inlet to the dehydrator shall be used agthe location
for these measurements. See Table 1 for test conditions.

9 Dehydrator performance test
9.1 | Preliminary preparation

9.1.1 Ensure that the total fluid volume that is requijred for the performance test has been accurately
detefmined. If not, perform this function on the fill with test fluid in 9.1.6. Any filter elenjent shall be
remgdved from the purifier, as they could have a negative impact on the dewatering efficiendy, e.g. due to
cellulose-based elements that will absorb water\Only metal mesh suction strainers are acceptable.

9.1.7 Ifthe dehydrator and test rig already contain either previously used test fluid or a hyldraulic fluid
meeting, the requirements as stated within 6.14, continue to 9.1.6, otherwise proceed to 9.1.3.

9.1.3 If the dehydrator and test rig contain any other hydraulic fluid, completely drdin both the
dehydrator and test rig. The fliid may be retained for other purposes, if required. Reconnect the purifier
to th test rig and add sufficient test fluid (6.14) into the reservoir so that all internal wefted surfaces
are flushed with test fluid-when both pumps are running. Run the pumps and heater unti| the normal
test temperature (50,2C)-is reached. Ensure that all bypass lines, relief valve lines and sample lines are
flushfed.

NOTH If any of the apparatus contains hydraulic fluid of higher viscosity grade than the test fluld, it might be
necegsary to flissh using the test fluid at the higher temperature of 60 °C.

9.1.4 cAfter flushing, completely drain both the dehydrator and test rig, disconnect hodes and pipe

1A 3£ Jd Jds dirla £l T 1 £l 43 £, L Al Laotls 'd
Worl\, I llCLCDDClly dllud uiotdliu uUIT ITUlIuU. IdiNUT UIIT IICLCDDGI)’ lJl Clautivulls 11Ul uauuuus ITUL ll\.l 1 .

9.1.5 Repeat the drain and flush as per 9.1.3 and 9.1.4.

NOTE Failure to flush and clean thoroughly can lead to spurious results and problems such as foaming of the
test fluid.

9.1.6 Reconnect all hoses and pipe work, isolate the dehydrator and fill into the reservoir the volume
of test fluid calculated in 6.2.3 calibrating the test facility during this process if required.

9.1.7 Start the circulation pump on its lowest flow and purge the circulation loop of air by gradually
increasing the flow rate to twice the dehydrator’s rated flow.

© IS0 2017 - All rights reserved 5
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If the circulation pump is not adequately mixing the test fluid, as shown by a non-agitated smooth

appearance of test fluid’s surface in the reservoir, then a propeller type stirrer can be used in addition for greater
mixing action.

9.1.8 Start the dehydrator. Record or measure the dehydrator flow rate. Adjust the temperature
controller as needed to achieve the test temperature within the limits given in Table 1.

9.2 Addition of water to the test fluid

9.2.1 Calculate the volume of water required to achieve a concentration of 3 % by volume of the total

test fluid in 1

9.2.2 Add
fluid in a rat]

NOTE D¢
mineral salts

9.2.3 Mix
mixing cont
homogeneo
dispersion, §

e testTig-Assume adernsity of the test fruidof 856 kg/mfor thistalcutatiom )

the amount of water calculated in 9.2.1 to a suitable clean and dry vessel containing th
io of 1:3 (1 part water, 3 parts test fluid by volume).

bmineralized water is used to contaminate the test fluid and eliminate any possible interacti
on either the water removal characteristics or the KF analysis.

the two fluids using the water mixer (6.9) until a homogeneous mixture is formed,
inuing for a minimum of 15 min even if a homogeneous mixture is achieved sooner
Is emulsion shall have a uniform appearance and there~shall be no visible free ¥
s is evident from light coloured spherical droplets in thediquid phase.

9.2.4 Swifch off the dehydrator and close the isolator valves,. Add the emulsion to the reservoir y

the circulati
the reservoi
water is traf

9.2.5 Run
fluid emulsi
fluid appear
appearance

9.2.6 Ope
and immedji
target value

9.2.7 Ifth
resample. If]
between thd

measur

— water vo

pn pump is in operation to ensure complete dispérsion of the water within the test fly
. Rinse the vessel with a few litres of hydraulicfluid from the reservoir to ensure that a
sferred.

the circulation pump through the temperature control loop to thoroughly mix the water

Ance is achieved, with mixing cofitinuing for a minimum of 20 min even if the required
is achieved sooner.

h the sample valve to flush the sample line into the reservoir, then take a sample of test
ately analyse it for water content (see Annex E). Start the test if the water content is g
of (3 +0,3) %.

fe water content’is out of the limits in 9.2.6, continue mixing for an additional 15 mif
a further.sample does not meet this criterion, investigate the reason for the discref
desired\and measured concentration. Consider the following:

bd-Velumes of the reservoir and residual volume in the dehydrator are incorrect;

e test

bn by

with
The
vater

while
id in
[l the

/test

bn in the test fluid reservoir. This mixing shall be conducted until a completely uniforn test

fluid

fluid
t the

and
ancy

lume measured incorrectly;

— water is settling in the test rig.

Rectify as appropriate before performing further tests.

9.3 Dehy

drator test procedure

9.3.1 Open the isolation valves of the dehydrator and start both the dehydrator and the timer. Record
all relevant parameters on the instruments provided on the dehydrator and the test rig.

9.3.2 Obtain a sample of the test fluid from the sampling valve after 5 min of running the dehydrator.

© ISO 2017 - All rights reserved
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9.3.3 Obtain additional samples at the intervals selected in 8.5 and analyse them in accordance
with Annex E. Record the sample time and all other parameters from the instruments provided on the
dehydrator and the test rig each time a sample is taken.

9.3.4 Record the times at which the WS indicates 85 %, 60 %, 35 % and 20 % of saturation. Terminate
the test when the indicated % saturation is below 20 % and note this value.

9.3.5 Record any unusual occurrence during the test, such as an electrical trip, alarm conditions, test
fluid leaks, excessive fluid mist in the exhaust, etc.

10 Reporting

The Fesults of the dehydrator water removal performance test shall be reported’ 011 a results sheet
contdining, as a minimum, the information shown in the example results sheet in,Anhex D.

10.1| Calculate the number of passes (n) through the dehydrator for each data.set using Forjula (1):
n=qxt/V (1)

wherte

¢ isthe dehydrator flow rate, in 1/min;
I isthe total volume (dehydrator and reservoir,ifl);

¢t isthelapsed test time, in min.

10.2| Using the test data, plot a graph on linéar axes of parts per million by weight of water (ppmw)
VeI‘S\LS number of passes through the dehydrator for the data up to the 100 % saturatign point and
connfect the data points with the best fit:curve, as shown in Figure F.1.

Draw horizontal lines representing:
a) the 2 % water concentration level;
b) the 1 % water concentration level;

and ¢pbtain the numbgr of passes from the plot at the 2 % water concentration level (N1) and the 1 %
watefr concentrationievel (N3).

NOTE1 Incomplete mixing at the start of the test can result in the first data point being off the general trend.

NOTE 2 £ Plotting all of the test data results in compression at the dry-end can give inaccurate int¢rpolation.

10.3 Plot a graph on linear axes of % of saturation versus number of passes through the dehydrator
for the WS data as shown in Figure E2 and connect the data points with the best fit curve. Extrapolate
the trend of the curve and establish the number of passes to reach the 100 % saturation point (N3). Also
obtain the number of passes at the 20 % of saturation point (N4) either by recording or interpolation
onto the curve.

10.4 Calculate the number of passes to achieve the following:
a) optimum free water removal = Np = (N2 — Ny);
b) removal to saturation = Ng = (N3 - Nq);

c) removal from 100 % to 20 % saturation levels N2g = (N4 — N3).

© IS0 2017 - All rights reserved 7
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10.5 Express the water removal capabilities (WRC) of the dehydrator as a three-part code giving the
number of passes obtained in 10.4 rounded up or down to the nearest pass and separated by an oblique
('/")- The code shall be prefaced by ISO 18237, as: WRC =[SO 18237 Nr /Ns/N3o. For the example given in

Annex F, the

code is WRC = 1SO 18237,7/29/11.

10.6 Calculate the free water removal rate (Ra) in | per 24 h based upon the time to reduce the water
concentration from 2 % to 1 % as follows in Formula (2):

1440  14,4xV

a= X =
100 (tz-tq) (t1-tz)

(2)

vV
where
V ig
t1 i9
to i9

For the exan
time values

t (min) = (v3

11 Identi

Use the foll
with the dog

Dehydrator

the total test fluid volume, in I;
the time when the water concentration is 2 %, in min;

the time when the water concentration is 1 %, in min.

x Number of passes) / q (I/min).

fication statement

ument.

performance measured in accordance with [SO 18237.

ple in Annex D: tp = 45,6 min, t1 = 23,4 min, hence Ra = 162 1 of watér per 24 h. The ¢1 ajnd ¢
are calculated based on the number of passes obtained from plotin Annex F.

bwing statement in test reports, catalogues and sales literature when electing to comply

© ISO 2017 - All rights reserved
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(informative)

Test circuit

11

Key

AN U1 A W N
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:lleow diffuser

st fluid reservoir
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tlest dehydrator 7  water sensor

8  bypass valve

9  system pressure relief valve

10 temperature controller (heat and cool)
11 sample valve

Figure A.1 — Suggested dehydrator test circuit
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(normative)

Test fluid specification

B.1 Specification

The test fluid shall be an ISO VG 32 grade mineral oil conforming to L-TSA in accordance with IS@.6743-5.
An SDS shal| be available.
NOTE1  This type of hydraulic fluid has been successfully used in steam turbines for a long-period and has
demonstratefl chemical stability in the presence of significant concentrations of water contamination. The fise of
hydraulic flulds with a higher additive content can lead to additive precipitation and variability in the hydraulic
fluid’s water felease properties.

NOTE 2  Hydraulic fluids with certain additives can affect the accuracy of some Karl Fischer instruments|

B.2 Properties of finished test fluid
The test fluid shall have the following characteristics.
a) Viscositly
1) At(°C (min): (260 + 25) mm2/s
2) At40°C (min): (32 + 3,2) mm?2/s
3) At 100 °C (max): (5,5 1,0) mm2/s
b) Viscositly index minimum: 95
c) Densitylat 15 °C: 850 kg/m3
d) Flash point with closed cup.(min): 160 °C
e) Acid number (max): 0,1 mg'’KOH/g
f) Demulsjbility, at 54.°C; time to 3 mL emulsion, (max): 10 min
h) Water cpntent{max): 100 pg/g

i) Airrelepse: 50 °C, 2 min

10 © IS0 2017 - All rights reserved
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Annex C
(informative)

Test fluid quality checks

C.1 General
The ability of a hydraulic fluid to release water is dependent upon its base stock, chemistry, the type
and quantity of additives used and the degree of degradation through oxidation. For.a sthndard test,
all of these factors should be kept constant so that the results can be compared on the|same basis.
One way of achieving this is to replenish the test fluid after each test, but this~increases the costs per
test tonsiderably, if regular testing is carried out. Even then there is no guarantee that the hydraulic
fluid|has identical characteristics as base stocks, hence additive levels vary to keep the fluid’s overall
performance within limits.
The test fluid used in this document has been selected based on its-chemical stability in the presence
of relatively large amounts of water, but there can still be a verysmall reduction in charagteristics on
a tes|-to-test basis. With time, this can become significant and,\if not detected, the accurady of the test
can e compromised. It is therefore essential that the test fluid be tested on a regular basig, the results
are dompared to the design value and the test fluid replaced when these are exceeded. Table C.1 gives
the parameters to be measured, the test method, the design value and allowable limits.
C.2 | Test fluid parameters to be measured
Table C.1 — Allowable limits for test fluid parameters
Parameter Unit Design value A l:f)w_able
imits
Viscosity at 40 °C mm?2/g 32 +6,0
Viscosity index none 95 115 max
Dengity at 15 °C kg/m3 850 +40
Neutralization numbep-in-accordance with
ASTL D974 or DIN 51558 mg/KOH-g 0.4 0,2 max
Demhlsity at 54 2C<ime to 3 mL emulsion min 10 420
in accordancemrith ASTM D2711-11 ’
Air release at’50 °C in accordance with DIN 51381 min 2 4 min max
100 Yo,saturation level at 25 °C (see C.4.1) ppmw measured when new | *20 % change
C.3 Frequency of test fluid quality checks

The frequency of quality checks depends upon the frequency of use and the severity of testing if non-
standard tests are performed. It is recommended that the frequency of testing is "high" initially, i.e. after
every five standard tests on the same test fluid. The results are trend plotted and then the frequency
changed on the basis of the trend in results, i.e. the frequency reduced if the change is insignificant
compared to the allowed limits and increased if the change is significant. Statistical process control
(SPC) techniques are useful here.

© ISO

2017 - All rights reserved

11


https://standardsiso.com/api/?name=ef356eee5c4ca3e1fa4619af6189cc1e

ISO 18237:2017(E)

C.4 Quality checks on the saturation level of the test fluid

C.4.1 Fluid parameters test

Although Table C.1 states that this test is performed at 25 °C, it can be done at any convenient test fluid
temperature to suit the local environment, provided that the same temperature is used throughout.

C.4.2 Apparatus

The following is required.

C.4.2.1 Cl
hold the WS

C4.2.2 Hg

C4.2.3 Pl

C4.2.4 Bdg

C.4.3 Pro

a)

b)

d)

f)

g)

12

Extract
is the te
at least
before 4

If the s4d
If a bott]

Before 4
sample
analysis
probe. I

Put the
bar moy
desired

pan and dry sample bottle (6.12). It is recommended that a secondary cap be made’to
probe while the measurements are being made.

It plate with magnetic stirrer.
hstic stirring bar, compatible with the test fluid.

ttle roller or ultrasonic bath.

cedure

a sample of test fluid from the desired source and collectit in the sample bottle. If the sq
st reservoir, ensure that the sample is extracted whilethe test fluid has been circulatir
5 min. If the sample is taken from a containerpagitate the container to mix the con
xtracting the sample. If possible, sample from the middle of the container.

mple is not to be analysed immediately, put'it on a bottle roller until analysis.
le roller has not been used, prepare the'sample in accordance with E.7.

inalysis of water content, rinse the‘outside of the stirring bar with clean solvent, unca
bottle and insert the stirring bar. Take a syringe sample of the test fluid for Karl Fi

at this time and recap théwsample bottle with the specially made cap containing th
osition the probe about15.mm above the stirring bar.

sample bottle on the.hot plate and increase the speed of the magnetic stirring so thg
es the test fluid without causing a vortex or generating air. Increase the temperature
value as recorded’by the WS temperature probe.

When t

% saturjation and.femperature and average the results.

Perfor

averageld-“WS reading. Multiply the result by 100 to obtain the ppmw water value at 1(

e temperature is stable (less than 0,2 °C change per min), take five consecutive readin

thie_Karl Fischer analysis on the syringe sample and divide the result in ppmw b

urce
g for
tents

p the
tcher
e WS

t the
o the

gs of

7 the

0 %

saturation. For example: if the fluid sample has 40 ppmw water at 60 % saturation (as measured by

the WS)

, the ppmw value at 100 % saturation is 66,7 (40/60 x 100).
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Test results sheet giving example data

Dehydrator information

Manfifacturer: P/N: S/N: E[};;;lln VL:e‘ q
Purifier Co: VD 123 1234 83,3
Vacuum set-point (mbar): 255 mb
Test fluid information
Fluid name: Manufacturer: Date of manufacture: |Batch no: Viscosity grade:
ISO YG 32 0il Corp 2011-3-27 B2411-6 ISO VG B2
Fluid water saturation limit (ppmw): 183 at temperature (°C): 50
Test parameters/conditions
Test fluid volume, V (1) Circuiz‘ilo?l});z?lg) flow Fluid temp (°C) Ambig IEE(?)IF temp

250 150 50 23

Ambijient air RH (%) Igloirtlitiln‘fcv?ot/j )r Final Wat((et;(saturation Water added (L)
45 3,1 194, % 7,8
Test data
Time, ¢ (min) Pas(sies through the Water concentration Water .
ehydratorl (ppmw) (% spturation)
Sample #1 - Initial 5 1,7 282 622 >100
Sample #2 35,8 11,9 123 461 >100
Sample #3 71,7 239 32984 >100
Sample #4 07,5 35,8 389,8 >100
Sample #5 116,4 38,8 157 85
Sample #6 142,4 41,4 111 60
Sample #7 135,9 45,3 64,8 35
Sample #8 - Final 1470 49,0 37,0 20
1 nymber.ofipasses = t*q/V
Z:fnvtvjﬁfr 1 % water content 100 % saturation 20 % qof saturation

Time (min) 23,4 45,6 112,2 146,4
Number of passes 7,8 15,2 37,4 48,8

WRC (see 10.5) = ISO 18237 = 7/30/10

=1621/24h

R, - Free water removal rate (see 10.6)

Miscellaneous test information: none
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