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INTERNATIONAL STANDARD

ISO 4153-1981 (E)

Aircraft — Pressure fuel dispensing system — Test
procedure and limit value for shut-off surge pressure

0 Introduction

Shut-off of [fuel flow by the aircraft fill control valves produces
surge presqures. The surge pressures can be of magnitude
great enoudh to damage the aircraft if the pressure fuel dispen-
sing systen] lacks surge control devices, or if the aircraft fill
control valves shut-off flow too abruptly. The purpose of this
Internationdl Standard is to provide a standard procedure for
testing the shut-off surge pressure of pressure fuel dispensing
systems, afd a limit value for the resulting surge pressure.
Also, becayse both the test method and the associated limit
value are sfandardized, necessary knowledge is provided for
aiding proper design of the aircraft fill control valve shut-off
characteristfcs.

1 Scope and field of application

This Interngtional Standard specifies a standard method, for
testing the phut-off surge pressure of pressure fuel dispensing
systems, arjd a limit value for the resulting surge pressure. The

specified method and limit value apply to all ground) pressure
fuel dispenging systems, fixed and mobile.

2 Procedure and limit value
2.1 Appgratus

2.1.1 For|systems with single dispensing line

Test apparatus as shewn in figure 1 shall be connected at the

dispensing pystem/ozzle. The test adapter, line segments and
valves shall|have flow area at least equal to that of the dispens-
ing systemLli i the

transducer and recording measuring ‘/device at 830 kPa
(120 Ibf/in2 gauge) is not greater than.5%.

adjustable throttling and shall\have a maximufn pressure drop,
in its fully open position,-not greater than that equivalent to
50 diameters of adjacentline. The total length of the discharge
line segments shall not'exceed 50 diameters. (The functions of
the test shut-off valve*and the flow control vglve may be com-
bined in one devigee if the requirements stated for each are met.)

The flow control valve (item 8 infigure 1) Sh]\: provide readily

Flow rate shall be measured using the flow meter which is
already part of the system. If the flow meter\ija quantity meter
rather than a rate meter, flow rate normally wijll be obtained by

the “time rate of change of quantity’’ meth

may be installed in the system in place of the g

convenience; however, its resistance to fl
greater than that of the quantity meter which

cases, the error for flow rate measurer

exceed £ 5 %.

Electrostatic bonding shall be provided for the|
as necessary to eliminate sparking and fire ha

Also, initial start up of flow after connectio

bd. A rate meter
uantity meter for
bw shall not be
it replaces. In all
hents shall not

system elements
zard.

h of the test ap-

paratus to the fuel dispensing system should e gradual to per-

mit entrapped air to escape before high fu

established through the test apparatus. This ig

transition from air flow to fuel flow through
produce high surge pressures.

2.1.2 For systems with multiple dispens

Test apparatus shall be as shown in figure
concerning the test apparatus shall be as sta

bl flow rates are
because sudden
a restriction can

ng lines

2. Requirements
ed in 2.1.1.

adapter and the test shut-off valve (inlet line segment, item 4 in
figures 1 and 2) shall not exceed 30 diameters. The test shut-off
valve (item 6 in figures 1 and 2) shall be capable of closing
within 0,5 s in a near linear manner. (See note 1 under 2.2.2.) It
shall include means of enabling recording of its shut-off time
with an accuracy of £ 5 %. To ensure that dispensing system
flow is not abnormally restricted, the pressure drop of the test
shut-off valve, in its fully open position, shall not be greater
than that equivalent to 50 diameters of adjacent line. The
pressure transducer (item 5 in figures 1 and 2) shall be con-
nected to a high response, recording, pressure-measuring
device, such as an oscillograph. The pressure transducer and
recording measuring device shall have a suitable pressure range
and its minimum frequency response shall be 600 Hz. It shall be
verified by static pressure calibration that the error of the

2.2 Test for system with single dispensing lines

2.2.1 Preparation

Prior to commencing the surge test, it shall be verified that the
dispensing system pressure regulator is adjusted to its pre-
scribed no-flow pressure. With the test shut-off valve (item 6 in
figure 1) in its fully open position, the flow control valve (item 8
in figure 1) shall be opened slowly until the flow rate through
the dispensing system is the maximum obtainable. This shall be
determined by repeated trial. During each trial, as nozzle
pressure (shown by the gauge, item 1 in figure 1) is decreased
by progressive opening of the flow control valve, the highest
nozzle pressure at which the maximum flow rate occurs shall be
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observed also. For the surge test, the flow control valve shall be
opened just to the extent necessary to produce the maximum
flow rate and nozzle pressure, found previously by trial. The
maximum flow rate and the corresponding nozzle pressure shall
be recorded.

NOTE — If flow rate continues to increase as nozzle pressure is
decreased (by progressive opening of the flow control valve shown in
the figure), rather than to stabilize at some maximum value (or
automatically shut-off) before nozzle pressure falls below 242 kPa
(35 Ibf/in2 gauge), the system shall be considered as not having flow-
rate limiting mechanisms. Flow-rate limiting mechanisms, i.e., mech-

2.2.4 Test report

For each test conducted, a complete written report shall be
made describing the test apparatus, type of fuel, fuel
temperature and fuel density in addition to the data required
above. The test description shall include test valve, flow control
valve, and instrumentation descriptions.

2.3 Test for system with multiple dispensing
lines

anisms which act o
maximum flow rate,
nozzle pressure cor
having such a flow-r|
flow rate which occy
234 and 242 kPa (34
pressure shall be req

2.2.2 Procedurg

Subsequent to es
test shut-off valve
ner. It is of benefit
utilize the full 0,5 4
in a near linear ma

hly to prevent the exceeding of some prescribed
are usually provided as a secondary control to the
trol mechanism. For systems considered as not
hte limit mechanism, the test flow rate shall be that
rs when the nozzle pressure is reduced to between

and 35 Ibf/in2 gauge). The flow rate and nozzle
orded.

ablishment of the maximum flow, close the
in 0,5 s or slightly less in a near linear man-
, in terms of surge pressure minimization, to
maximum allowed, and to shut-off the flow
nner. Record the test shut-off valve closing

time and resultifg peak surge pressure at the pressure

transducer.

NOTES

1 The words ““near
valve flow area at an|
closure action. Such
required. Closure tin

2 The recorded su
state pressure existi
sient pressure which

2.2.3 Limit value

The maximum r
830 kPa (120 Ibf/i

linear manner’’ are used here to mean reduction of.
approximately constant rate throughout the valve
closure is of benefit and is recommended bat not
he not exceeding 0,5 s is required.

Fge pressure is essentially the sum of.the steady
hg before start of the valve closure and the tran-
results from destruction of flow velocity.

bsulting surge, pressure shall not exceed
2 gauge) -

2.3.1 Preparation

Requirements shall be as stated in 2.2.1.

2.3.2 Procedure

Conduct the test as described it 2,2.2 for the dispehsing lines
singly and in combination, i.e~with each line active|alone and
then with all lines active simultaneously. All lines ng¢ed not be
tested alone unless they differ significantly from one another.
Inactivation of lines,shall be by normal system means in order
that the inactivated)linés do not give abnormal surge pbsorption
capacity to the system.

2.3.3 Limit value

TheSmaximum surge pressure shall not exceedd 830 kPa
(120'Ibf/in2 gauge).

2.3.4 Test report

Requirements shall be stated in 2.2.4.

3 System changes

Changes or modification of the ground fuel dispens|ng system
which could in any way increase its surge potential, such as in-
creased line lengths, increase in pumping capacity, fhanges in
flow control equipment, changes in pressure contrgller equip-
ment or changes in system restriction, will require retesting in
accordance with this International Standard.
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