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INTERNATIONAL STANDARD

1SO 6249-1984 (E)

Petroleum products — Gas turbine fuels — Determination
of thermal oxidation stability — JFTOT method

1 Scopl and field of application

1.1 This |nternational Standard specifies a procedure for
rating the tepdencies of gas turbine fuels to deposit decomposi-
tion products within the fuel system.

1.2 The t¢st results are indicative of fuel performance during
gas turbine|operation and can be used to:assess the level of
deposits thadt form when liquid fuel contacts a heated surface
that is at a gpecified temperature.

NOTE — Thg maximum heater control temperature {see 7.2.5) should
be selected t9 suit each application of this method and specified when
this method if called up.

2 Principle

This method for measuring the high temperature stability of gas
turbine fuels uses the Jet Fuel Thermal Oxidation Tester
(JFTOT), which subjects the test fuel to conditions which-can
be related [to those occurring in gas turbine engine fuel
systems. THe fuel is pumped at a fixed volumetric_flow rate
through a heater after which it enters a precision stainless steel
filter where [fuel degradation products are retained.

The essential data derived are the \level of deposits on an
aluminium heater tube, and the rate) of plugging of a 17 um
nominal pofe size precision filteriocated just downstream of
the heater tlibe. ‘

The apparai:s requires 600 ml of test fuel/for a 150 min test.

3 Apparatus

3.1 Jet Huel. Thermal Oxidation Tester!) {(JFTOT)

3.2 Heater tube deposit rating appatatus

The level 6f deposits on the heater tube are rated by either the
Mark'8A Tube Deposite Rater!) ona-Tuberator]! and the Colour
Standard for tube deposit rating} ¥

3.3 Materials, supplies and spares
3.3.1 The followinig)items are supplied with pach JFTOT :
3.3.1.1 Magnifying assembly for fube?ator. |
3.3.1.2. “Tuberator adapter for heater tubt .’ ‘
3.3.1.3 AutoCal heater assembly.
3.3.1.4 Piston puller.

3.3.1.5 Cap seal.

3.3;1.6 Aeration tube.

3.3.1.7 Clear plastic tubing for aeration tube.
3.3.1.8 Aeration tube holder.
3.3.1.9 Funnel holder.
3.3.1.10 Nut driver, 12,7 mm.

3.3.1.11 Socket head (Allen) screw drivef, 4 mm.

l ower bUld.

Either of two models can be used, Recording Model or Non-
Recording Model. Both are the same size : 914 mm high,
762 mm wide, and 305 mm deep, and designed to sit upon a
standard height chemical laboratory bench. Annex A gives a
detailed description of the apparatus, which shali- be used
without modification.

NOTE — No attempt should be made to operate the JFTOT without

first becoming acquainted with all components and the function of
each.

o
o
-
Y
N

3.3.1.13 Constant-voitage transformer, 60 or 50 Hz.

33.1.14 Step-dowh transformer, 230-115 V.

NOTE — These are supplied only with 230 V-50 Hz {JFTOT).

3.3.1.15 Protector, sight glass.

1) Suitable apparatus is available commercially. Details of suppliers may be obtained from the Secretariat of ISO/TC 28 or from the I1SO Central

Secretariat.
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3.3.2 The following items are required to be replaced with
each test and therefore must be stocked in accordance with the
volume of testing involved :

3.3.2.1 Heater tube and filter kit.
3.3.2.2 Pre-filter element.
3.3.2.3 Data sheefs (see table 1).

3.3.2.4  General-purpose, retentive, qualitative filter

3.3.4.6 Disposable gloves.

3.3.4.7 Trisolvent, (equal parts by volume of toluene,
acetone, and propan-2-ol, 99 % purity).

3.3.4.8 Wash bottle, polyethylene.

3.3.4.9 Cleaning pan, stainless steel {250 mm by 350 mm
minimum},

3.3.4.10 Brush, polyamide 40 mm by 100 mm.

paper.

3.3.3 The following supplies are spare parts needing periodic
replacement asl required and should therefore be stocked in ac-
cordance with|the volume of testing involved.

3.3.3.1 Ceramic insulators (4/sets).
3.3.3.2 Lip spal, reservoir piston.
3.3.3.3 O-ring, reservoir.

3.3.3.4 O-ring, sight-glass.

3.3.3.5 O-ring. rétention screw,
3.3.3.6 O-ring, line connections.
3.3.3.7 O-ring, pre-filter.

3.3.3.8 Thermocouple assembly.

3.3.3.9 Tin, |99,99 % pure peliets in capsules containing
1.6 £ 05g.

3.3.3.10 Metering pump. -
3.3.3.11 Chdrt paper, A P recordeh

3.3.3.12 Aerption tube.

3.3.4 The following additional items are not supplied with the
JFTOT but ar¢ requirgd for normal operation.

3.3.41 ALCOR-Mark 8A Tube DepositRater

- B Standard operating conditions

3.3.4.11 Brush, polyamide 15 mm by 75 mm:
3.3.4.12 Funnel, glass. ‘
3.3.4.13 Thermometer, accuraté 1o 1‘°C with which tem-
peratures between 15 and 32 °C{can be read (e.g. 1ISO 1770 C
or D).

3.3.4.14 Tweezers, flat bladed, non-serrated.
3.3.4.15 Rubbeér'squeeze bulb.

3.3.4;16 Extractor for ceramic insulators.
3.3.417 Silicone grease.

3.3:4.18 Paper tissues.

3.3.4.19 Aluminium foil, about 450 mm wide

3.3.4.20  Graduated cylinder, capacity 100 mi

4 Sampling

Take a representative sample of the product to |be tested ac-
cording to SO 3170 or 1SO 3171 (or other relevgnt method).

Standard conditions of test are as follows :

5.1 Test portion volume, 600 ml.

5.2 Preparation of test portion

3.3.4.2 EPPI Tuberator.

3.3.4.3 Nitrogen, compressed in a cylinder.

3.3.4.4 Pressure regulator, 0 to 7 MPa®.

3.3.45 Solvent, may be methyl pentane, n-heptane or 2,2,4

trimethyl pentane, technical grades, 95 mol percent minimum
purity.

1} 1 MPa = 10 bar.

Filter through a single layer of filter paper (3.3.2.4} followed by
a 6 min aeration at 1,5 I/min air flow rate.

5.3 Fuel system pressure, 3,45 MPa' gauge.

5.4 Maximum heater tube temperature, preset as
specified for the fuel under test.

5.5 Fuel flow rate, 3,0 mi/min.
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5.6 Test duration, 2 h 30 min.

6 = Preparation for test

6.1 Disassembly

All the steps for disassembly of the test section, if required, are
given in clause 8.

6.2 Calibration of the heater tube temperature

1SO 6249-1984 (E)

6.2.15 Depress the AUTOQCAL pushbutton for 3s and
observe the deviation meter needle of the HEATER TUBE
TEMPERATURE CONTROL. Repeat at short intervals until the
deviation meter needle swings to full right. This indicates that
the tin is molten.

6.2.16 While the temperature deviation meter needle is
deflected full right, carefully lower the thermocouple to the bot-
tom of the well, noting the total distance of travel on the ther-
mocouple positioning indicator and then raise it 2,5 mm. En-
sure that the thermocouple is centred in the well.

controlle

6.2.1 The|AutoCal Calibrator is used for calibrating the heater
tube tempgrature controller. This calibrator is a nickel-plated
heater tubg which has a small well containing pure tin. This
method utiljzes the freezing point of tin, 232 °C, as the calibra-
tion tempeqature.

6.2.2 Inét Il the AutoCal Calibrator by placing the hollow end
of the calibjrator flush with the top surface of the upper fixed
bus-bar andl tighten both socket head (Allen) screws.

6.2.3 Sectire the plugged end of the calibrator by raising the
lower floatihg bus-bar to the upper limit of its travel and tighten

both socket head (Allen) screws.

6.2.4 Lowler the thermocouple through the upper section of
the calibrafor and coat the thermocouple tip with silicone
grease to prevent sticking to the tin.

6.2.5 Lower the thermocouple into the well to press-lightly
against the|upper surface of the sofid tin.

6.2.6 Set Higital readout on HEATER TUBE.TEMPERATURE
CONTROL pt 232 °C.

6.2.7 Set the POWER CONTROL at zero.
6.2.8 Swifch the CONTROL-MODE to MANUAL position.
6.2.9 Swifch the POWER-to ON.

6.2.10 Check that,the water pressure indicator is in the green
arc. Adjust[the”WATER FLOW CONTROLLER so that the in-
dicator is ir] the)green arc (this corresponds to 38 + 8 1/h).

If the travel of the thermocouple is not at leagt 5 mm, refill the
well with a new charge of tin pellets (3:3.3.) in. accordance
with the instructions in annex D and repeat gs above, starting
with 6.2.2. '

6.2.17 If the temperature deviation meter needle is now less
than fuli right, depress the”AUTOCAL button tintil the needle is
again full right scale deflection and then releage. The deviation
meter needle will slowly.move from right to left, stop, and then
abruptly reverse tothe right and pause for abput 3 to 5 s. Dur-
ing the time the_needie is stationary, adjust the digital readout
to centre the‘needle. The pause period constitutes the freezing
point, the change of state from liquid to solid tin. The drop in
temperature below freezing point and abrupt feversal is due to
the sdper-cooling characteristic of tin (see|figure 1). If the
deviation meter needle does not remain completely stationary
forr a minimum of 3s, the tin is contamirjated and needs
replacement. See annex D for replacement instructions.

Temperature

6.2.11 Switch the AUTOCAL to ON.
6.2.12 Switch HEATER to ON.

6.213 Set POWER CONTROL to 75 to 80 setting.

NOTE — A higher setting may be required for some instruments, First
ensure good contact at low voltage connections and then, if required,
adjust removable stop at rear of power controller (see A.4.2).

6.2.14 Wait at least 2 min before proceeding with the calibra-
tion check to allow for temperature stabilization and warm-up
of the temperature controller.

Time

Figure 1 — Freezing characteristics of tin

6.2.18 Repeat this procedure as necessary until the deviation
meter needle is centred during the pause without the need for
adjustment of the controller digital setting. Observe and record
on a data sheet (3.3) the “indicated freezing point of tin”, that
is, the digital setting to centre the needle during the pause.

NOTE — Although the calibration procedure involves a determination

of ““freezing point”’, the value obtained is reported as “‘meiting point”
because this term is traditionally used on the data sheets {see table 1).

3


https://standardsiso.com/api/?name=463ad01e1858b29b3bb1e63cb779ad11

1SO 6249-1984 (E)

6.2.19 When the “indicated freezing point of tin” has been
satisfactorily determined, refreeze the tin by depressing the
AUTOCAL pushbutton to obtain a full right scale deflection of
the temperature deviation meter needle. Then release the push-
button and immediately raise the thermocouple tip so as to be
accessible and remove all residual traces of silicone and tin by
wiping the tip with paper tissue. Inspect the tip closely for
cleanliness.

6.2.20 Switch the HEATER to OFF.

6.2.21 Switch-the AUTQCAIL ta QFF

6.4.9 Remove the cap seal from the outlet and observe
whether the piston moves downward with the piston puller in
place. Change to a new lip seal if the piston does not move
downward and repeat the lip seal test procedure, commencing
with 6.4.2.

6.5 Cleaning

6.5.1 Wear protective gloves (3.3.4.6) because of the
possibility of skin irritation from solvents.

6.2.22 Rais¢ the thermocouple to the extreme upper limit and
remove the AutoCal calibrator.

6.3 Inspegtion of components

6.3.1 " Inspet the reservoir cover O-ring and all O-rings used
on the line fittings including the nitrogen and fuel return lines
for. cuts, abrasion and excessive swelling and replace as
necessary.. ,

6.3.2 Inspeft the ceramic-insulators and replace if they are
cracked or chipped. :

6.3.3 Inspeft all stainiess steel components for damage and
replace as ngcessary.

6.4 Inspeption and testing of reservoir piston lip
seal

6.4.1 Inspept the lip seal for cuts, abrasion, or excessive
swelling and|replace as necessary.

6.4.2 When required to install a lip seal on(the'piston, ensure
that the innef lip is properly placed under the,rétaining shoulder
of the piston| See figure 2 for the correctlip seal assembly posi-
tion. k

6.4.3 With the thumbs, gently push the sealing edge of the lip
seal outward from the centre of the reservoir piston while
slowly rotating the piston.in'the hands. This will minimize leaks
past the seal[

6.4.4 Attach the'piston puller (3.3.1.4) to the piston. Wet the
lip seal and rgservoir wall with fuel and insert the piston so that

6.5.2 Position the cleaning pan (3.3.4.9) to gafch solvent dur-
ing cleaning operations.

6.5.3 Place a new piece of aluminium foil (3.3.4.19) about
450 mm square on the bench onwhich to placd all test section
components after cleaning.

6.5.4 Using the washCbottle (3.3.4.8) filled with solvent
(3.3.4.5), flush the reservoir cover O-ring.

6.6.5 Flush altinside surfaces of the reservdir with solvent
while scrubbing'the surfaces with a brush (3.3{4.10).

6.5.6 Flush all inside surfaces of the reservdir with solvent
without brushing, and place the reservoir upside down on the
aluminium foil.

6.5.7 Using the squeeze bulb (3.3.4.15), blow out the reser-
voir fuel outlet exit fitting on the bottom of the reservoir to
remove the remaining solvent.

6.5.8 Handling the reservoir piston with a pistdgn puller, repeat
6.5.4 and 6.5.5 for the reservoir piston, being| careful not to
brush or damage the lip seal.

6.5.9 Flush the reservoir cover assembly with|solvent.

6.5.10 Flush the heater tube fuel supply line gnd heater tube
fuel outlet line with solvent and thoroughly bloy dry using the
squeeze bulb.

6.5.11 Flush the pre-filter components with splvent.

6.5.12 Using a polyamide brush (3.3.4.11) sat{irated with the
trisolvent (3.3.4.7) brush the inside surfaces of the heater tube

the top of the lip seal is about 25 mm from the top of the reser-
voir. '

6.4.5 Close the outlet of the reserveir with the cap seal
(3.3.1.5). ‘

6.4.6 Pour fuel on top of the piston to a depth of 6 mm.

6.4.7 Press downward on the piston puller until air leaks past
the lip seal as evidenced by the appearance of air bubbles.

6.4.8 Release the pressure and observe whether air leakage
past the lip seal stops. Change to a new lip seal if the air leakage
does not stop immediately. !

housing

NOTE — This is the only component that requires cleaning with
trisolvent.

6.5.13 Flush the heater tube housing and fiiter bypass line
with soivent and biow dry with the squeeze bulb. Visually in-
spect the inner surfaces of the heater tube housing for
cleanliness and repeat 6.5.12 as required to remove all deposits.

6.5.14 - Flush the four ceramic insulators and heater tube
housing nuts with solvent.

6.5.15 Flush the glass filter funnel (3.3.4.12) and glass aera-
tion tube with solvent.
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Cap screw, hex head
Washer

O-ring seal, reservoir
Base

Cylinder

Screw, truss head
O-ring seal, ret screw
Cap screw, hex head
Nitrogen inlet fitting
Housing, drop flow indicator
Drop tube fitting
O-ring seal, sight glass
Retaining ring

Sight glass

Window glass

Cover

Lip seal @
Piston

Heater tube fuel supply line assembly
Filter back-up screen

O-ring seal, pre-filter

Housing, pre-filter

Cap screw, Allen head

Membrane filter

O-ring seal

Reservoir fuel outlet fitting

Protector, sight glass

Figure 2 — Reservoir and pre-filter assembly
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6.6 Assembly of heater tube section

6.6.1 A new heater tube, test filter, and three new high
temperature O-rings are required for each test.

6.6.2 During assembly, be sure to have CLEAN hands or wear
clean, dry gloves.

6.6.3 Hold the heater tube at one end and insert it carefully,
open end upwards, into the heater housing, the lower end can
be recognized by the presence of the drive screw which closes

. 6.6.14 Tighten both socket head {Allen) screws of the upper

fixed bus-bar cap, after making sure that the upper end of the
heater tube is flush with the top surface of the upper fixed bus-
bar.

6.6.15 Raise the lower floating bus-bar until it touches the
lower ceramic insulator of the heater tube test section and
tighten both socket head (Allen) screws of the lower floating
bus-bar cap.

6.6.16 Check the thermocouple for correct position by raising

it. (See figure
heater tube h

NOTE — If the

3 for correct assembly of the heater tube and
busing.)

Lentre test section is touched, reject the tube as it will

affect the depoit-forming characteristics on the tube.

6.6.4 Onto d
flared cerami
O-ring, shou
hexagon nut.
approximately]

6.6.5 Repeat
heater tube.

6.6.6 Obsery

ne end of the heater tube, sequentially install a

insulator (flared end out), high temperature
der ceramic insulator (large end first), and
| ightly finger tighten the nut with the heater tube
centred in the housing (see figure 3).

the above procedure for the other end of the

e the heater tube through the fuel discharge hole

of the heater tube housing. Align heater tube shoulder with the

centre of the
hexagon nutg
WRENCH.

6.6.7 Using
RED-COLOUH
heater tube h

fuel discharge hole (see figure 4). Tighten the
firmly with- fingers only. DO NOT USE A

clean tweezers (3.3.4.14), install the test filter,
ED SIDE OUT, in the outlet chamber of the
using.

6.6.8 Place 1 new O-ring on top of the-test filter, pushing the
|

O-ring in unti

6.6.9 Conne
housing outle

6.6.10 Using

it bottoms against thefilter.

bt the fuel outiet.line assembly to the heater tube
. Finger tightendlightly.

paper<tissue (3.3.4.18), wet with solvent

(3.3.4.5), cleah the contact areas of the bus-bars.

h Sition 1
figure 5). The thermocouple tip must be fiushow
the heater tube and the top of the upper(fixed
thermocouple tip is not flush, see annex'D.

6.6.17 Insert the thermocouple. into the uppg
heater tube and lower to the-38,7 mm position.

6.7 Assembly and installation of pre-filter

nce line, (see
ith the top of
bus-bar. If the

br end of the

6.7.1 For each'test, use a new 0,45 um nominal pore size

membrane filter element of 25 mm diameter.

6.7.2.. (Using clean tweezers (3.3.4.14), install the
back-up screen in-the pre-filter housing recess.

6.7.3 Using clean tweezers, place the 0,45 um
size filter element on the back-up screen.

6.7.4 Install the O-ring on the other half of the g
ing.

6.7.5 Assemble the two housing sections, ins
screws and tighten.

6.7.6 Connect the pre-filter assembly to the rd
and finger tighten firmly.

6.7.7 Connect the heater tube fuel supply line t
and finger tighten firmly.

6.7.8 Install the cap seal at the end of the he

filter element

nominai pore

re-filter hous-

sert the three

bservoir outlet

b the pre-filter

ater tube fuel

supply line

6.6.11 Raise

the thermocouple to the uppermast position.

6.6.12 Place the heater tube section between the bus-bars.
Check the alignment, connect and tighten the heater tube fuel
outlet and bypass lines to the bulkhead fittings on the rear wall
of the test section, being sure the O-rings on these fittings are
in place.

6.6.13 If the bus-bar caps have been removed, check for
proper mating. Numbers are stamped on inside faces and these
must be the same and .must face each other.

NOTE — Normally the caps are not removed entirely from their bus-
bars during disassembly. . v

6.8 Preparation of test portion

6.8.1 Place a filter paper (3.3.2.4) into a glass funnel and set
the funnel (3.3.4.12) into the funnel holder (3.3.1.9} that at-
taches to the reservoir.

6.8.2 Measure the test portion of 600 ml of the laboratory
sample using a clean graduated cylinder (3.3.4.20).

NOTE — Because it is necessary to have the test portion at a
temperature between 15 and 32 °C after filtration, it is desirable to
have:it within this temperature range at this time.
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Heater tube

Nut

O-ring seal .
Ceramic insulators

O-ring seal

4 ==—Fuel outiet line assembly

Test filter

~Heater tube housing

Heater tube fuel
supply inlet

Ceramic insulators
O-ring seal —

Nut

Figurp 3 — Assembly drawing of heater tube section

Heater tube shoulder at centre
of discharge hole

5

l
i
Heater tube housing ———=| J

Heater tube——————m=

Figure 4 — Alignment of heater tube
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1 Reservoir 10 Thermocouple position indicator
2 Pre-filter 11 Thermocouple
3 Heater tube [fuel-Supply line : 12 Upper fixed bus-bar
4 Nitrogen inigt line 13 Test filter housing
5 Drop flow indieater - : 14 Heater tube fuel outlet line
6 Spent fuel return line 15 Filter bypass line
7 Thermocouple clamp 16 Heater tube housing
8 Thermocouple reference line . 17 Llower floating bus-bar
9

Thermocouple position control

Figure 5 — Test section compartment
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6.8.3 Pour the test portion into the filter and allow it to flow
into the reservoir.

6.8.4 Remove the funnel holder.

6.8.5 Insert a clean thermometer {3.3.4.13) and measure the
temperature of the test portion. The temperature of the test
portion shall be between 15 and 32 °C. If the fuel temperature
is outside these limits, a suitable way to change the
temperature is to set the reservoir containing the filtered test
portion into a hot or cold water bath as required to bring the
test portion_temperature within limits

1SO 6249-1984 (E)

6.9.4 Wet the reservoir O-ring with any fuel and place the
O-ring into the cover groove.

6.9.5 Place the reservoir cover on top of the fuel reservoir,
taking care that the O-ring stays in the groove. Turn the cover
so that the nitrogen inlet fitting on the drip flow indicator is
diametrically opposite to the pre-filter fitting.

Ensure that the PROTECTOR SIGHT GLASS is mounted
properly over the drip flow housing. :

ir cover holes and

{3.3.16) atthched to the aeration tube holder (3.3.18}. Position

6.8.6 Inse];t into the reservoir the sintered glass aeration tube
the diffusef so that it is touching the bottom of the reservoir.

6.8.7 Using clean, dry flexible plastics tubing, connect the

aeration tulpe to the METERED AIR outlet on the left side of the
JFTOT. ,

6.8.8 Open the AIR FLOW FLOATING INDEX INDICATOR
control valye approximately 1/8 of a turn to avoid possibie ex-
cessive prepsure build-up.

6.8.9 Swifch the POWER to ON.

6.8.10 Tufn the AERATION TIMER control to 6 min.

the indicatgr float is in the green range on the flowmeter (this

6.8.11 UTQ the AIR FLOW valve, adjust the air flow so that
corresponds to approximately 1,5 1/min).

6.8.12 Reford on the data sheet the clock time at which aera-

tion is complete. No more than 1 h should elapse between this
time and tHe time at which the heater switch\is turned on.

6.8.13 When the AERATION TIMER has shut off the air flow,
remove the|aeration tube and its holder from the reservoir. Use
the test pdrtion dripping from the aeration tube to wet the
piston lip seal in 6.9.1.

6.9 Assembly of reservoir section

tighten uniformly with the nut driver (3.3.1,1D).

- 6.9.9 Connéct)the nitrogen inlet line to thg

6.9.7 Flush the outside of the reservoir with
to remove fuel.

6.9.8 Place the reservoir_assembly into the
pre-filter section turned toward the heater tul
the fore and aft bottom’cap screw heads dro
recesses.

flow indicator and finger tighten firmly.

6.9.10 " Connect the fuel return line to the to|
indicator and finger tighten firmly.

solvent (3.3.4.5)

cabinet with the
e section so that
b into positioning

side of the drip

b of the drip flow

line and immediately connect the line to the heater tube hous-

6.9.11 Remove the cap seal from the heateitube fuel supply

ing inlet. The time between removal of the
necting should be a minimum to reduce loss

6.9.12 Recheck all eight knurled fittings to
tightened firmly. Recheck that the thermo
38,7 mm position.

6.9.13 The apparatus is now ready for the t

7 Test procedure

7.1 Fuel system pressurization

7.1.1 Check that the NITROGEN PRESS
CLOSED.

p seal and con-
of test portion,

be sure they are

touple is in the

est.

URIZE valve is

6.9.1 With thesreservoir piston puller (3.3.1.4} attached to the
piston, wet| the.lip seal with filtered test portion dripping from
the aeratio i cewith 6.813

6.9.2 Insert the piston into the reservoir.

6.9.3 Push down on the piston puller, applying a gentle rock-
ing motion, moving the piston downward until air leakage past
the seal is replaced by fuel leakage; that is, eliminate ali air
below the piston and lip seal. Loosen the cap seal at the end of
the heater tube fuel supply line. Apply a slight downward
pressure on the piston puller until fuel appears at the cap seal,
and retighten the cap seal. Remove the piston puller.

1) 1 MPa = 10 bar.

7.1.2 Check that the NITROGEN BLEED valve is CLOSED.

7.1.3 Check that the MANOMETER BYPAS

7.1.4 Adjust the nitrogen supply pressure t
the pressure regulator control gauge.

S valve is OPEN.

0 3,45 MPa' on

7.1.5 Open and close the NITROGEN PRESSURIZE valve to
obtain a pressure of approximately 0,2 to 0,3 MPa'. Im-
mediately check the test section for any obvious fitting leaks.
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7.1.6 If a leak is apparent, immediately open the NITROGEN
BLEED valve and take corrective action. Close the BLEED valve
and recheck the leaks in accordance with 7.1.5.

7.1.7 Siowly open the NITROGEN PRESSURIZE valve to
allow the pressure rise to 3,45 MPa' at a rate of 0,2 to
0,3 MPa/s.

7.1.8 Readjust the nitrogen pressure regulator if required.
When making a reduction in pressure, it is necessary to have
the BLEED valve cracked open during the adjustment.

7.3.2 Switch the HEATER to ON. Full power, approximately
250 W, is initially applied to the heater tube for a few seconds
and then is automatically cut back to limit temperature over-
shoot. The controller generally will bring the heater tube to the
desired control temperature in less than 90 s.

7.3.3 When the temperature deviation meter needle reaches
the centre of the scale, close the MANOMETER BYPASS
valve.

NOTE — Incorrect readings for pressure drop increase can occur if the

manometer bypass valve 18aRrs. Thisvalveshiould be thpcked routinely

7.2 Setting
7.2.1 Switch

7.2.2 Adjust

of controls
the POWER to ON.

the WATER FLOW to the centre of the green

range (this cofresponds to 38 + 8 I/h).

7.2.3 Set thg TIMER to 2 h 30 min.

7.2.4 Set the

digital elapsed time indicator to zero.

7.2.5 - Set th

HEATER TUBE TEMPERATURE CONTROL to

for leakage after every 30 consecutive tests in \ac
clause D.3 of annex D.

7.3.4 Adjust the manometer to-zero. Use th
coated magnet floating on the mercury as the ref
for the Recording Model JFTOT.

cordance with

e top of the
erence datum

7.3.5 - Record, on the.data sheet, the clock timelthe HEATER

switch was turned/ON. This time shall not be-
after completion(of; fuel aeration (6.8.12).

later than 1-h

7.3.6 Determine the fuel flow rate with a stop watch, measur-

ing thedime for 20 drops. This time willbe 9,0 +

1,0 s, and will

the specified maximum heater tube control temperature after
applying corregtion for any error determined in 6.2.18. If the
“indicated fredzing point” of tin is below 232 °C, subtract the

varywith test fuel viscosity and surface tension.

error from sp
versely, if the
add the errg
temperature.

7.2.6 Turn th

7.2.7 Set the]

ified maximum heater tube temperature. Con-

lindicated freezing point’ of tin is above 232 °C,

r to the specified maximum heater tube

e control mode switch to AUTOMATIC:

POWER CONTROL at 75 to 80 setting {see the

note to 6.2.13].

NOTE -— The f¢
JFTOT's only.

7.2.8 Switch
dicating light
armed..

7.2.9 Remov

blowing two steps are required for Recording Model

the AP ALARM switch to ON. The red in-
vill come on indicating that the alarm system is

e the A P RECORDER cover plate and check that

there is an adequate chart paper. Unroll abou

mm Ot cha

7.3.7 When using the Non-Recording Model J
the filter pressure drop.on the data sheet every 3

7.3.8 In the Recording Model JFTOT, the A
recorded automatically and transferred to the dat
end of the test. See annex B.

7.3.9 In Recording Model JFTOT, if the AP ALA
as in 7.2.8, the warning horn will sound when A |
1,66 MPa'). To stop the horh, switch the AP Al

7.3.10 |f the AP approaches 3,32 MPa' before
it is desired to continue the test, open the manom
valve at 3,26 MPa!, otherW|se the tester will
shut down.

FTOT, record
0 min.

P events are
b sheet at the

ARM is armed
P approaches
ARM OFF.

150 min and
bter BYPASS
automatically

desired to continue the test, OPEN MANOMETER BYP.

mHg) and it is
ASS valve and

paper to indicate the proper index for the start of test. Push the
chart mechanism back into position, lock, and turn the switch
to green (ON). Replace the cover.

7.3 Start-up

7.3.1 . Switch the PUMP to ON. Observe the drip. flow in-
dicator to see-that flow has started, usually after 10 to 15 s.

1} 1 MPa = 10 bar.
2) 1kPa = 102 bar.

10

momentarily actuate the POWER switch OFF-ON. This will reset both
the A P limit cut-off and the timer, resulting in resumption of the test.
However, manual shutdown is required for this condition unless the
timer is set for the remaining time for finishing the test.

7.3.11  Heater -tube temperature profile : if the heater tube
temperature profile is specified, obtaln in- accordance with
annex C. .
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7.4 Shutdown

7.4.1 Switch the HEATER to OFF.

7".4.2 Switch the PUMP to OFF.

7.4.3 Switch the POWER to OFF.

7.4.4 CLOSE the NITROGEN PRESSURIZE valve.

745
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8.12 Holding the heater tube so that it points upwards from
fingers, flush with solvent (3.3.4.5).

8.13 After the solvent has evaporated from the heater tube,
replace the heater tube in the original container and seal with a
cap. MARK WITH APPROPRIATE IDENTIFICATION.

8.14 Remove the reservoir cover and empty the fuel into a
waste disposal suitable for flammable liquids.

7.4.6 Slowly open the NITROGEN BLEED valve and allow the
pressure decrease to zero at an approximate. rate of
0,15 MPa/g or a time period of about 15 s to 30 s.

8 Disagsembly

8.1 Discpnnect the heater tube fuel supply line fitting from
the heater [tube housing and quickly install the cap seal.

8.2 Discpnnect the nitrogen and fuel return line fittings.
Remove the reservoir from the test compartment, placing the
reservoir ir] the cleaning pan (3.3.4.9).

8.3 Disconnect and remove the heater tube fuel outlet line.
8.4 Disconnect the filter bypass line.

8.5 Raise the heater tube thermocouple to the top'teference
mark. C

8.6 Rempve the right-hand socket head (Allen) cap screws
from each [pus-bar.

8.7 Loosen the left-hand socket”’head (Allen) cap screws
three to folr turns each but.do-not remove them.

8.8 Rotale the bus-barcaps and remove the heater tube test
section.

8.9 Using the tweezers (3.3.4.14), remove the test filter and
O-ring frorﬂ_zhe_djschacge_chamjmr_and_djsnard

8 E_Bammzathgcap.seal_ﬁmd_inﬂ.,_ufn using ‘a piston
puller, remove the piston from the reservoir.and empty any re-
maining fuel into a waste disposal suitabje for flammable
liquids.

8.16 Disconnect the inlet line from the pre-filter.

8.17  Disconnect thé pre-filter section from the reservoir
outlet and disassemble'it by removing three sgcket head (Allen)
screws. Discard the)filter element.

9 _Heater tube deposit rating
9.1 Visual method

9.1.1 Snap the upper end of the heater tubelinto the clamp of
the adapter for the heater tube.

9.1.2 Push the heater tube against the stop pf the adapter for
the heater tube,

9.1.3 Slide the adapter with the heater tuje over the guide
rod into the Tuberator equipped with a magnifying glass
assembly.

9.1.4 Insert the colour standard! into the Tuberator.

9.1.5 Rotate the adapter and turn the heatef tube so that the
side with the maximum deposit is visible.

9—1—6—60mp8re—the—n§aximaﬁ—heater—tube—deposnt with the

8.10 CAREFULLY remove the hexagon nuts and shoulder in-
sulators.

8.11 Slide the heater tube out of the housing. DO NOT
TOUCH THE AREA OF THE TUBE THAT COMES INTO CON-
TACT WITH THE FUEL. Remove and discard the O-rings. Save
the ceramic insulators.

colour standard. When the maximum deposit corresponds
exactly to a standard colour, that number should be recorded.
If the maximum heater tube deposit being rated is in an obvious
transition state between any two adjacent standard colours,
the rating should be reported as less than the darker (that is,
the higher number} standard colour.

9.1.7 Return the heater tube to its original container.

1) The colour standard for tube deposit rating is available commercially. Details may be obtained from the Secretariat of ISO/TC 28 or from the I1SO

Central Secretariat.

1"
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9.2 Mark 8A Tube Deposit rating methods
9.2.1 Preparation of calibration tube

9.2.1.1 Place the Mark 8A Tube Deposit Rater (TDR) on a
table or bench, extend the front support, plug it into a suitable
power point, and turn the POWER switch to ON position.
Approximately 2 min are required for warm-up.

9.2.1.2° Remove the calibration tube from its container by
pulling on the yellow cap which is attached to the calibration
tube. DO NOT touch the tube’s centre section, otherwise it will

9.2.2.4 To obtain the SPUN deposit rating for any position,
set the TUBE POSITION index to the desired position and read
the meter.

9.2.2.5 To obtain the maximum SPUN deposit rating, slowly
scan from a TUBE POSITION indicator reading of 15 to 55,
stopping at the position of maximum reading. Record this
reading as the maximum SPUN deposit rating. Do not change
the TUBE POSITION knob.

.9.2.2.6 Turn the POWER switch to ON position.

affect the ca]:bration of the TDR.

9.2.1.3 Holging the calibration tube by its yellow cap, insert it
into the ratinp rack on top of the TDR. It is necessary that the
tube be pusHed down firmly until it bottoms.

9.2.1.4 Turp the POWER switch to SPIN position.

9.2.1.5 Turh the TUBE POSITION control to set indicator at
35 position.

9.2.1.6 Turh the LOW-CAL control to obtain a tube deposit
rating in accgrdance with the calibration printed on the calibra-
tion tube. :

9.2.1.7 Turh the TUBE POSITION control to set indicator at
53 position.

9.2.1.8 Turh the HIGH-CAL control to obtain a tube deposit
rating in accgrdance with the calibration printed on the calibra:
tion tube.

9.2.1.9 Turp the TUBE POSITION control to obtain the max-
imum TDR rdading in the vicinity of 22 position. \If the position
indicator does not read 22 for the maximum TDR reading, then
the calibratioh tube is not fully inserted or the tube position dial
needs correction. See the maintenance manual for adjustment
of the tube gosition dial.

9.2.1.10. Turn the POWER switch from SPIN to ON position.

9.2.1.11 Remove the calibration tube and insert the tube into
its storage containers

9.2.2 Rat'1ng of the heater tube deposit

9.2.2.7 Slowly rotate the heater - \tlube manually
counterclockwise through 360° stopping when the maximum
obtainable meter reading is observed.. "Recqrd this meter
reading as the maximum SPOT deposit rating.

9.2.2.8 Replace the test heater'tube in lts original container

and seal with a cap.

10 Expression of results

The. results of this test shall be expressed as putlined in the

JFTOT data sheet (see table 1), and shall inciyde at least the

following.» \
a) the maximum heater tube temperature;
b} the heater tube depasit rating or ratings;
c) the pressure drop across the filter at the|end of the test
or the time required to reach a pressure| differential of
33,3 kPa (250 mmHg). For the Recording|Model JFTOT

report, the maximum recorded A P shall be considered the
AP at the end of test.

10.1 Precision

Precision data relating to this method have| not yet been
established.

11 Test report

The test report shall contain at least the followirlg information:

a) the type and identification of the produgt tested;

9.22.1 Remove the JETOT heater tube to be rated from its
container by inserting the rod of the rotation knob fully, being
very careful not to touch the centre section.

9.2.2.2 Holding the rotation knob, insert the heater tube into
the rating rack on top of the TDR. It is necessary that the heater
tube be pushed down firmly until it bottoms.

9.2.2.3 Turn the POWER switch to SPIN position.

1) 1kPa = 102 bar.

12

b) .a reference to this International Standard or to a na-
tional standard ; :

¢) the result of the test expressed as in clause 10 ‘and
recorded in the form outlined in tabie 1;

d) any deviation, by agreement or otherwise, from the
- procedure specified ;

e} the date of the test.
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Annex A

Jet Fuel Thermal Oxidation Tester (JFTOT)

(Forms part of the Standard.)

A.1 Apparatus

A.1.1 The apparatus described in this annex is known as the
JFTOT (Jet Fuel Thermal 0xndat|on Tester) It consists essen-
tlally ofa

troling and measuring - the heater tube temperature. Two
models arg¢ available, -Recording. Model and Non-Recording
Model. The only differene in the two models is the absence of
the A P regorder from the latter model.

A.1.2 Cé¢rtain essential accessories and materials supplied
with the tester are listed.in 3.3.1, 3.3.2, 3.3.3. Others not sup-
plied with the tester are listed in 3.3.4.

A.2 General description

Figu‘re 2 is|an assembly drawing of the reservoir and pre-filter.
Figure 3 is|an assembly drawing of the heater tube section.
Figure 5 is[a drawing of the test section compartment.

Figure 6 is[a schematic diagram of the fuel system.

Figure 7 is|a schematic diagram of the heater tube power and
temperature control systems.

A.3 Fu el system \,

gst fuel contained in the reservoiris passed through

0,45 m N

seal combi
between the alummlum heater tube and its outer stalnless steel
housing. A low-voltage, high-alternating current signal is
passed- through the heater tube section, the fuel passes
through a test filter having an element made from stainless
steel cloth with a nominal pore size of 17 um.

A.3.3 A mercury manometer is connected so as to measure
pressure drop across this filter. In the A P Recorder Model, the
AP versus time relation is ‘automatically recorded. The test
filter can be bypassed at any time; normally this is done when
AP reaches 33,3 kPa'' (260 mmHg). The fuel reaches the

1) 1kPa = 10-2 bar.

- signal to the controller is from a thermocoupig

cooler either directly or through the bypass and proceeds
through the metering pump to return to the fuel reservoir. A
sight gauge drip flow indicator allows visual monitoring of the
flow rate. Return fuel is isolated from the test fuel by a piston

A.4 Heating and temperature cgntrol system
A.4.1 The heater tube is heated by the pdssage of an elec-
trical current of approximately-200 to 300 A a§0,310 0,5 V. The
heater tube is clamped at-each end into bustbars having gold
plated contact surfaces.-The bus-bars are gooled by internal
water lines. The bus-bars receive electrical gower from a low
voltage transformeryhaving a step-down ra lo to match the
electrical resistapce of the heater tube.

A.4.2 When the tester is operated in the automatic mode the
temperature is under automatic control and the control unit
also_acts as the temperature indicator. When the tester is
operdted in the manual mode the control unit acts only as a
temperature indicator and the temperature is controiled
manually by operation of the POWER CON[JROL. The input
inserted through
the top of the heater tube and positioned at the point of maxi-
mum temperature.

This thermocouple can be positioned at any point along the
heated portion of the tube for the purposp of obtaining a
temperature profile. An indicator is provided tp défine the posi-
tion of the thermocouple junction with 0,0 station being the
heater tube’s lower shoulder., A wattmeter measures electrical
power supplied to the low voltage transformer and, therefore,
indicates total power consumed by the heater tube plus bus
connecter, transformer, and line losses. A| variable voltage
transformer, labelled POWER CONTROL, haying a dual func-
tion, controls the maximum voltage and is|the only control
when in the manual mode. The POWER CONTROL has a
removable stop to limit the power so as to pfevent melting of
the heater tube in the event that the operator neglects to insert
the thermocouple into the heater tube. Whenthe desired maxi-
mum tube temperature control (greater than about 434 °C)
ROL against this
stop, it may be removed. A constant-voltage transformer. is
supplied with each tester to compensate for line voitage fluc-
tuations.

A.5 Cooling system

Ordinary tap water at any pressure between 200 and 700 kPa "
is required for bus-bar connector cooling. The JFTOT has a
flow adjustment valve and a floating index type flow indicator
to set the rate at 38 + 8 I/h. After entering the cabinet, the
water flows through a filter adequate to remove any soliid

13
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particles that could plug the lines with time or interfere with the
operation of the solencid valve which is normally closed and
opens when the power switch is turned on. A water pressure
switch is in the power line to the pump motor and heater and is
normally open, closing only when the water pressure rises
above 140 kPa' and opening {turning heater and pump off) if
the water pressure drops below this value, The water next
flows through a heat exchanger used to cool the fuel prior to
entering the pump. After this, the water passes through copper
tubing internally silver soldered to the bus-bars. The water lines
are electrically insulated from the bus connectors by means of
polyethylene tubing.

reaches 33,3 kPa' (250 mmHg), the reed switch action cuts
off the power to the metering pump, heater tube and timing
devices; all other devices such as the blower and solenoid re-
main ON until the power switch is turned manually to OFF.

A.8 Thermocouple calibration system

The AutoCal calibration system provides for a reliable check of
the calibration of the entire temperature indication system by
utilizing the freezing point, 232 °C, of 99,99 % pure tin as the
standard. The AutoCal calibrator consists of a special heater
tube whuch has at its middle section a small well containing
sed. The test

A.6 Fuel pressurization system

Compressed nitrogen from a cylinder fitted with a pressure
regulator is uspd to provide a pressure of 3,45 MPa2 in the fuel
system. All system components have been tested to 7 MPa?2

For safety, ap adjustable pressure limiter is provided in the
nitrogen inlet [line and is set at approximately 4 MPa2. Two
nitrogen confrol needle valves marked ‘‘Pressurize” and
“Bleed”’ are provided. Their function is evident from the
schematic diagram, figure 6.

A.7 Manometry system

A.7.1 Asingle leg 306 mm mercury manometer is connected
across the test filter to measure filter pressure drop as the filter
fouls with pr¢ducts of fuel degradation. A manual valve la-
belled MAN.BYPASS permits the fuel to bypass the test filter
when 33,3 kPa ' (250 mmHg) A P occurs before the time set to
obtain heater tube deposits for the full test period.

A float type|check valve in the low pressure leg-of the
manometer prgvents mercury from ‘‘going over the top“/during
abnormally high differential pressure surges and tonsequently
contaminating the fuel system. This could happen only by ap-
plying an excgssively rapid rate of pressurization or failure of
the automati¢ system to shut the rig~down at 33,3 kPa®
{250 mmHg) A P. A manual valve labelled’MAN.BLEED is pro-
vided to bleed|and eliminate readily-anyair or nitrogen from the
manometer system whenever required.

A.7.2 In the Recording Model, automatic recording of AP
versus time is pbtained with a 10-channel event recorder which
has two spepds of 60" and 360 mm/h. Normal speed is
60 mm/h. Regd-type(switches at stations 0,27 — 1,33 — 1,99
16 7and333kPa"(2 10, 15, 25 50,

— 3,336,671 < 9 99 —
75, 125 and 256+ :
the manometer tube and are act«vated by a small plastlcs-
enclosed magnet floating on top of the mercury column. As
AP increases, the magnet activates each switch in turn and the
resulting signal records the event on the appropriate channel of

the event recorder. A A P warning system sounds a horn when

the A P reaches 16,7 kPa' {1256 mmHg) to alert the operator of
impending shutdown at 33,3 kPa (250 mmHg). The A P alarm
system controls are located at the top of the manometer cover
and consist of an ON-OFF switch, a red light to show that the
system is armed, and a high frequency horn. When the AP

1 1kPa = 102 bar.
2) 1 MPa = 10 bar.
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thermocouple is introduced into the tin_adftgr raising the
temperature above the melting point and) the cool-down
temperature-time characteristic is observed by| the operator
who notes the temperature indication(@at which the temperature
controller deviation meter needle-patises. Any fifference be-
tween this reading and 232 °C (s tHe error in thg temperature
measurement system and must\be applied as a cdrrection when
setting the maximum heater tube control temperature and
when plotting a heater{tube temperature profile,

A.9 Fuel aeration system

A system is provided to air saturate the test portign in the reser-
voir priog to test. A floating index flow control gnd automatic
timer cut-off are set to pass dry, filtered air at| 1,5 I/min for
6 min>The 9,0 | thus passed through the fuel gnsure at least
97. %-of air saturation.

A.10 Elapsed test time measurement

There are two indications of elapsed test time {n the manual
model, a digital readout indicator {to nearest 01 min} and a
timer cut-off (to nearest 3 min) which can be set to cutt off at
any specified time up to 5,0 h. In the Recording Model JFTOT,
the automatic AP recorder provides yet a thirfl measure of
elapsed test time.

A.11 Laboratory installation requirements

A.11.1 The tester should be placed on a leyel laboratory
bench, allowing 200 to 300 mm wide bench area |n front of the
tester. Ready access to the rear of the tester should be pro-
vided for normal maintenance and service requirements. Ensure
that the vent on top of the JFTOT cabinet is njot obstructed
during installation or use. The constant-voltage transformer
must be plugged into the left side of the testgr and can be
placed elther adjacent to the tester or preferably under the

etrie 5-\/60-Hz-15 A or op-
tlonal 220 V 50 Hz 8 A with a ground (earth) outlet is required.

A.11.2 A nitrogen cylinder with a suitable regulator capable
of supplying 3,456 MPa2 should be placed conveniently-and
connected with 3,2 mm diameter tubing to the tester. A
suitable 6,4 mm diameter line needs to be connected from the
WATER INLET connection to a 200 to 700 kPa ' water supply
and a 6,4 mm diameter line needs to be connected from the
WATER DRAIN to a drain having a minimum capacity to
receive 80 1/h.
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Figure 6 — Fuel system schematic diagram
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Table 1 — JFTOT data sheet — Thermal oxidation stability test using Jet Fuel Thermal Oxidation Tester

Date.........ccoviieiiiinineaans Fueldescription.....................ocovinn TestNO.....ovvviiiiii i e
NAME OF tESTING IADOFALOIY . ... .ottt bt e ettt e e b e e e e sttt st et st
Controller calibration Maximum heater tube temperature

Indicated freezingpoint . ........... . o e °C Specified ®C ..o
True freezingpoint ............... 232 i °C Controlled error, ®C ... oo
CONtIOlBr BITOT .« o o oot it e e e et it Controllersetting, ®C.......... ..o

Clock time
Fuelaerated. |. ....o v Heater ONM ..o iierie e N

Fuel temperatureataeration..................... e T S

Filter pressute drop data

Test time Filter AP Recorded A P , Test time -

min mmHg kPa (mmHg) min

o | L 027 20 ]
3 | L0 1,33 (100 | e
60 | L. 199 189 | ...
0 | 33 (%) |
2 | ) 6,67 (50} S I
%% ) 999 (78 - | e
............ 16,7 (125)
............ 33,3 (250)

Heater tube [deposit data i
Maximum visdial deposit rating, ASTMLCode NUMDer . . ... ... o vnii e

Maximum Malk 8A TDR SpUn depositTatINg . . . ..o vvvnt ettt e
Maximum Makk 8A TDR Spot@eposit rating ... ... vvorrineir e it

16
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Annex B

AP event recorder

(Forms part of the Standard.)

Before utilizing the A P event recorder, familiarization with the
instruction manual for the Model 2755 Ten Channel Event
Recorder is required. This manual is furnished with each
JFTOT. The A P events are recorded in sequence by styli which

5 min. Chahnel 1 records the start and the end of the test; that
is, HEATER ON and OFF events. The chart drive is also ac-
tuated by the HEATER ON or OFF function. Channels 2 to 8

record 0,27 — 1,33 — 1,99 — 3,33 — 6,67 — 9,99 and
16,7 kPa? (2, 10, 15, 25, 50, 756 and 125 mmHg) A P respect-
ively. If AP reaches 33,3 kPa' (250 mmHg) automatic shut-
down is actuated, which also stops recorder chart drive. After

om| 51 O ., Temove portion b chart that is ap-
plicable to the test and with pencil or pen emphasize locations
where styli are first activated by movement tp the right. Read
off the time after start of test that activation ¢ccurred for each
AP channel and record on the data)sheet. | :

1) 1kPa = 10—2 bar.
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Annex C

Heater tube temperature profile
{Forms part of the Standard.)

C.1 Data are presented in table 2 to permit establishing the
heater tube temperature profile. for maximum heater tube
temperatures from 200 to 370 °C. If it is desired to measure the
heater tube temperature profile, the following procedure

At each position, adjust the digital set point control on the
temperature indicator to centre the deviation meter needle.
Allow at least 5 s for temperature stabilization before recording

the indicated temperature.

switch the coptroller mode to MANUAL and reduce POWER
CONTROL to| previously observed wattmeter reading. Fine-
adjust the POWER CONTROL to place temperature deviation
meter needle ait exact centre of the scale and let it stabilize. If
no temperatune drift is observed for 30 s, proceed to the next
step.

C.3 Move the thermocouple in sequence to the following
positions to optain their temperature :

mm

C.4

If the temperature at the 38,7 mm_positi

bn has drifted

more than + 2 °C from the initial value;, readjuslt the POWER

CONTROL and begin again at the 56 mm pos
temperature at the 38,7 mm positionyhas becom
initial value. If drift is less than +.2/°C, readjust
TROL. and proceed to the 32-mm’position.

C.5 Return the thermocouple to the 38,7
Again, if this température hs drifted in excess of
manually and repeat the above procedure.

C.6 Simultaneously switch the temperature
AUTOMATIC mode and adjust the POWER CON
80 setting (see the note to 6.2.13).

C.7 Correct recorded temperatures for error
with 7.2.5.

C.8 Continue the test.

tion after the
b stable at the
POWER CON-

mm position.
+ 2 °C, reset

controller to
TROL to 75 to

n accordance

18



https://standardsiso.com/api/?name=463ad01e1858b29b3bb1e63cb779ad11

ISO 6249-1984 (E)

Thermocouple lead
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Figure 7 — Heater tube power and temperature control schematic diagram
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Annex D

Maintenance

(Forms part of the Standard.)

D.1 AutoCal Calibrator tin replacement

D.1.1 The tin in the well of the AucoCal Calibrator must be
replaced whenever the quantity is below the minimum or when

D.2.7 To adjust the thermocouple, loosen the socket head
(Allen} screw of the thermocouple clamp. Without moving the
position index, move the thermocouple until a reading within
1 °C of the table 2 value is obtained. Tighten the socket head

the tin has bdcome contaminated.

D.1.2 To femove the tin, install the AutoCal Calibrator

{Allen) screw firmiy.

INVERTED bptween the upper fixed bus-bar and the lower

floating bus-H

D.1.3 Placg
molten tin.

ar.

a paper tissue or rag under the well to catch the

temperature. If the observed temperature differ

by more than

D.2.8 Return index to the 38,7 mm positiO{ and observe

0,5 °C from the value selected in D.2.5, readju
CONTROL to obtain the selected control tem
power adjustment was necessary, recheck the 1
the 18 mm position which-Should be within 1 °(

t the POWER
perature. if a
emperature at
of the table 2

D.1.4 Apply power to the AutoCal Calibrator in accordance
with 6.2 and 4t the same time gently tap the weli until all molten
tin has droppgd out.

D.1.5 Rempve the AutoCal Calibrator and install it in upright
position and fefill with new tin charge (3.3.3.9).

D.2 Thermocouple replacement and position
adjustment '

D.2.1 The thermocoupie used for measuring and controllifg
the temperatyre of the JFTOT heater tube needs replacement
at intervals diie to insulation abrasion or other damage to the
insulation or thermocouple element.

D.2.2  To remove the thermocouple, loosen the thermo-
couple clamp} support clamp and thermocouple connections
on back of the temperature controllér:

D.2.3 Insta)l a new thermogcouple following the same routing
as old thermocouple. Replace and tighten screws. When
tightening thg socket head (Allen) screw of -thermocouple
clamp, the tig of the thermocouple must be flush with the top
of upper fixed bus:-bar-when the position indicator is set at the
reference ma

value.

D.2.9 Repeat steps D.2.7 and D.2.8 until altefnate readings
at the 38,7mm and 18 mm positions are within|0,5 and 1 °C,
respectively; of the table values.

D.3 Manometer bypass valve leakage check

This check should be performed every 30 consecutive tests.

D.3.1 Obtain a used test filter and plug the upstream side

with-any fast-drying glue such as industrial adhestve. Install this
filter together with any heater tube in the test sgction.

D.3.2 Circulate clean filtered fuel ‘at 3,45 MPa with
manometer bypass valve in the open position.

D.3.3 After steady flow is observed in the sight glass
(20 drops in 9,0 + 1,0 s), close the manometet bypass valve
and simultaneously start a stopwatch.

Observe the time required for the manometer ffloat to reach

D.2.4 Check for proper thermocouple indexing under actual
test operating conditions.

D.2.5 Operate the JFTOT at some control temperature with
the new thermocouple at the 38,7 mm position. The control
temperature chosen is not critical, but must be between 200
and 370 °C.

D.2.6 Change to the manual mode for temperature control
following the instructions in C.2 and observe the temperature
at the 18 mm position in accordance with C.3. If the observed
temperature at the 18 mm position is not within 1 °C of the
value in table 2, adjustment of the thermocouple position is
necessary.

20

100 MM AP tmmediately operrthe mranometerbypass valve to

resume normal fuel flow.

D.3.4 If the time measured to reach 100 mm AP is equal to
or less than 60 s, the manometer bypass valve and the fuel
pump meet normal performance requirements.

D.3.5 If the time measured to reach 100 mm AP exceeds
60 s, either the manometer bypass valve is leaking or the fuel
metering pump performance is unsatisfactory. In this case, the
fuel metering pump performance should be checked to deter-
mine if the pump or manometer bypass valve needs replace-
ment.



https://standardsiso.com/api/?name=463ad01e1858b29b3bb1e63cb779ad11

	Maximum temperatyres from 332 to 370 OC
	16,O

