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Chapter 10

SOLENOID VALVE, TYPE FAW

LIST OF CONTENTS

Para.
Introduction . . 4 =
Daselghion: = 5 w0 = w0 % o= 3
Operation - - - ~ .« - - &

LIST OF ILLUSTRATIONS

Typical solenoid valve
Sectioned view of valve

LIST OF APPENDICES

App.
Standard serviceability tests - - A
Solenoid valve, Tgpes FAW/A/20, 231,
128, 725, 330, 505, 508, 510, 520 . [

Intreduction

1. The valve is designed as a solenoid
operated on and off valve which is in-
stalled in an sircraft system to control
the flow of fluid. A typical valve is de-
scribed in the chapter with the variants
described in the appendices.

DESCRIPTION

General

2. ‘The valve consists of a cylindrical
body which houses & solencid, @ body
tube assembly ond on armature. The
solencid coil is wound on a centre tube,
two leads being brought from the coil
windings to & terminal block on the valve
body to provide electrical connection to
the solenoid,

Para.
Installation .. 2 PR 7
Serviciog . . % o« oW . o4 8
Fig.
3 t
s ve B
App.
Type FAW/A'350 . . Gy s e 308
Type FAWA501 . . TN
Type FAWA'507 . W ®

Fig. 1.

Typical solenoid valve
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3. The body tube is fitted into the
centre tube and carries an inlet and out-
let connector. The outlet connector has an
integral valve seat and is tapped to take
a metering jet.

4. The armature, which has a neoprene
valve head retained by a ferrule, is housed
in the body tube with a spring located
between the amature and the inlet con-
nector to load the valve head on the
valve seat when the valve is closed.
Radial holes in the amatare communicate
with the hollow core which is aligned
with the bore of the inlet connector.

OPERATION

5. When the solenoid is energised the
amature is drawn into the body fube,
against the opposing spring pressure, to
Lift the valve head from the valve seat and
pemit fluid to flow from the inlet con-
nector, through the ammature core and
drillings, to the outlet connector.

6, When the solencid is de-energised
the amatare moves out of the body tube,
under spring pressure, to load the valve
head on the seat and stop the flow of
fluid through the valve.

INSTALLATION

7. Reference should be made to the
sppropriate  Aircraft  Air Publication
priat to installing the valve in the system.
‘The direction of flow through the valve ia
indicated by an arow and the word ‘FLOW"
engraved on the valve body.

SERYICING

Routine servicing consists of examin-
ation for damage, security of attachment
leakage, insulation and bonding tests.
If the serviceability of a valve is in doubt
apply the tests given in Appendix ‘Al
Valves which are found to be outside
the specification given should be returned
to Stores.
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Appendix ‘A’

STANDARD SERVICEABILITY TESTS

FOR

SOLENOID VALVE, TYPE FAW

Introduction
1. The tests described in this appendix
should be applied at the following times:-

(1) Before installing o valve in the
system.

(2)  Whenever the serviceability of a
valve is in doubt.

(3 At
periods.

the appropriate servicing

TEST EQUIPMENT

(1) Bridge megger wsistance tester,
Type ‘B Ref. No. 5G/L708.

(2) Bending tester, Type ‘B’ Ref. No.
5G/2126.

) A dy air
up to 75 Ibs/in®.

supply controllable

TEST PROCEDURE

3. All tests are to be carried out at
2. The following test equipment is normal oom temperature (approximately
sequired:- 20°C).
Table 1
Test pressure, voltage, insulation and coil resisiance values
Valve Type  Test Pressure Test Voltage Insulation Coil
FAW/A/ Ibs/in* Vde. Resistance Resistance
(Mex)  (Mif)  megohms
220 30 145 8 30 81310017
m 30 29 16 30 27:5 to 32:5
m 30 29 15 20 3 to 43
325 60 29 15 20 37 to 43
330 30 -] 16 30 275 10 32:5
350 75 2 16 30 27:5 to 32:5
505 30 20 16 0 27.5 to 32:5
508 30 29 16 30 27:5 to 325
510 60 3.5 18 30 27:5 to 325
520 30 2 16 30 7 _to 43
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TESTING

Functional tese

Connect the sir supply to the inlet
connector and apply the pressure stip-
ulated in column 2, Table 1. Check to
easure that the valve opens when the
solencid is energised at the minimum
voltage given in column 3, Table 1, and

closes when the solencid is de-energised.

Lackage test

5. Apply the test pressure given In
column 2, Table 1, to the Inlet connector
and check to ensure that there is no leak-
age through the velve seat when the
valve is closed.
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Appendix 1

SOLENOID VALVES

TYPE FAW/A/220, 221, 228, 325, 330, 505, 508, 510, 520

LEADING PARTICULARS

Nominal Dimensions (ins.)

Valve Type  Voltage Rating Ref. No. Lengt! Width  Height
FAW/A/220 12 § minutes 27V/2678 2.2 1-6 3.7
FAW/A/221 24 5 minutes 27V/3779 22 6 37
FAW/A/228 2 Continuous  27V/3462 22 16 337
FAW/A/325 24 Continuous ~ 27V/4814 22 16 37
FAW/A/330 24 5 minutes 27V/4011 26 16 37
FAW/A/505 2 5 minutes 27V/5584 28 16 37
FAW/A/508 2 5 minutes 27V/5418 39 16 37
FAW/A/510 24 5 minutes 27V/5910 26 16 37
FAW/A/520 24 Continuous 27V/5764 39 16 37

Introduction

Types FAW/A/220, 221, 228, 325, 508, 520
These valves are similar to that

described in the chapter.

Types FAW/A/330, 510, 505

2, These valves are similar to that
described in the chapter but the electrical
connection to the coil windings is made
through & two pole connector plug.

TESTING

Functional and leakage tests

3. Valves should be tested for lenkage
and for operation as described in Chap. 10,
App-A, Para2 to 5.

Insulation resistance
4. Connect a500 V insulation resistance
tester (Ref. No. SG/1708) between the

valve body and a connection to the valve
solencid. The insulation resistence should
not be below the appropriste velue ap-
pearing in Chap. 10, App. A, Table 1,
Column 4; lower values of resistance may
be accepted at the discretion of the
Technical Officer.

Coil resistance

5. Comect the insulation resistance
tester between the valve coil connection,
test to ensure that the coil resistance
confoms to the value given in Chap. 10,
App. A, Table 1, Column 5.

Bonding resistance

6. Comnect the bonding tester (Ref. No.
5G/2126) between the inlet and outlet
connection and test to ensure that the
bonding resistance does not excesd 0-025
ohm,
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Appendix 2
SOLENOID VALVE, TYPE FAW/A/350

LEADING PARTICULARS

Rl S & o L D bW Y F e oh & W 27V/5529
Nominal voltage . . . i 2 24V d.c.
Rating. . . . . -« . 5 minutos
Overail dimensions:-
a5 e ow s o W o 26 ins,
W = o oo 5 om e w R e R % o 16 ins.
Height . ® w e d b =k 3.7 ins.
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Introduction 3. The body tube is fitted into the

1. This valve is designed as a soleaoid
operated on and off valve which, when
installed in an sircraft fuel system, will
normally be open but will be held closed
when the solenoid is energised.

DESCRIPTION

General

2. The valve consists of a cylindrical
body which houses a solencid, a body
tube sssembly and an armature. The
solenoid coil is wound on & centre tube,
two leads being brought out from the coil
windings to the poles of a connector
plug on the valve body toprovide electrical
connection to the solenoid.

centre tube and camies an inlet and outlet
connector. The inlet connector has a
conical valve seat machined ot the fnner
end and the outlet connector is intemally
threaded to tske a metering jet.

4. The ammature which has a oconical
end fitted with a seal, is housed in the
body tube with the seal adjacent to tne
valve seat. Two grooves are machined on
the armsture to communicate the inlet to
the outlet connector when the valve is
open.

OPERATION

5. When the solenoid is energised the
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armature is drewn into the body tube to
load the sesl on the valve seat to clase
the valve and stop the flow of fuel from
the inlet to the outlet connector,

& When the solencid is de-energised
the ermature moves towards the outlet
connector under the pressute of fuel acting
on the end of the armature, to open the
valve and pemmit fuel to flow from the
inlet connector, along the grooves on the
armature, to the autlet connector.

INSTALLATION

7. Reference should be made to the
uppropriate Aircraft Air Publication prior
to installing the valve in the system. The
valve must be installed with the axis
through the inlet and outlet connectors
wvertical and the inlet connector uppermost.
The direction of flow through the valve is

ARMATURE

ouTLET
CONNECTOR

1. Sectioned view of volve

indicated by anarrow and the word ‘FLOW'
engraved on the valve body.

TESTING

Functional and leckage tests

8. Valves should be tested for leakage
and for operation as described in Chep. 10,
App. A, Para. 2, to 5. It should be noted
when carrying out this test that the valve
closes when the solenoid is energised.

Insulation resistance
9. Connecta 500V Insulation resistance
tester (Ref. No. 5G/1708) between the
valve body and o connection to the valve
sclenoid, The insulation resistance should
not be below the appropriate value ap-
pearing in Chap. 10, App. A, Table 1,
Column ; lower values of resistance may
accepted at the discretion of the
Techaical Officer.
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Coil resistonce

10. Comnect the Insulation resistance
tester between the valve coil connection,
test to ensure that the coil resistance
conforms to the value given in Chap. 10,
App. A, Table 1, Column 5.

A.P.4343E, Vel.1, Book.1,Sect. 1, Chap. 10, App.2

A.L.207, Aug, 63

Bonding resistanco

1. Connect the bonding tester (Ref.
No. §G/2126) between the inlet and cutlet
connector end test to ensure that the
bonding resistance does not exceed 0:025
ohm.
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Appendix 3

SOLENOID VALVE, TYPE FAW/A/501

LEADING PARTICULARS

Ref No. o« w w o ow
Nominal voltage

LIST OF CONTENTS
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Introduction

1. The velve is designed es a solenoid
operated fuel valve which, when installed
in an aircraft system, will nomally be
open but during re-fuelling will be held
closed against a fuel pressure of 50 1bs/in’
with momentary surges ofup to 100 Ibs/in%
when the solencid is energisea.

DESCRIPTION

‘General

2. The valve consists of a cylindrical
body which houses a solenoid, a body
tube assembly and on ermature. The
solenoid coil js wound on o centre tube,
two leads being brought out from the coil
windings to a terminal block on the valve

Fig.
8 F

body to provide electrical connection to
the solenoid.

3. The body tube is fitted into the
centre tube end camies an inlet and outlet
comector. The lslet comnector has a
conical face machined at the inner end
and a spring losded valve sest fitted into
the bore.

4. The ammature which is machined with
a conical valve head, is housed in the
bady tube with the valve head aligned with
the valve seat, and @ return spring fitted
to the armature to hold it eway from the
valve seat when the solenoid is not
energised. Rediel holes in the armature
head communicate with the hollow core
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Fig. 1.

which is aligned with the bore of the
outlet connectsr.

OPERATION

5. When the solenoid is energised the
ermeture is drawn inte the body tube,
against the opposing spring pressure, to
load the head of the armature to the valve
seat and stop the flow of fuel through the
valve,

6. When the solenoid is de-energised the
armature is drawn away from the valve
seat, under the action of the return spring,
to permit fuel to flow through the drillings
and hollow core of the amature to the
outlet connector.

INSTALLATION
7. Reference should be made to the

appropriate Aircraft Air Publication prior
to installing the valve in the system.

con

INLET CONNECTOR

T VALVE SEAT

ARMATURE

TERMINAL BLOCK

Sectioned view of valve

The direction of flow through the valve
is indicated by an srow and the word
‘FLOW' engraved on the valve body.

SERVICING

8. Routine servicing consists of examin~
ation for damage, security of attachment,
leakage, insulation end bonding tests. If
the serviceability of a valve is in doubt
apply the tests given in para. 10 to 16.
Valves which are found to be outside the
specification given should be retumed to
Stores.

TESTING

Test squipment

9. The test equipment required is as
laid down in Appendix ‘A’ to the chepter,
plus the following additional items:-

(1) Rotameter
No. 6C/1166.

Flow Tester, Ref.
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(2 A diy mir supply conteollable up
to 110 Ib/in®.

Functional fest

10 With no sir pressurc applied to the
inlet connector check to ensure that the
valve closes when the solenoid is energised
at13Vde

1. Energise the solenoid at 28 V d.c.
and check to ensure that the valve opens
when the solenoid is de-energised.

12. Comect the air supply to the inlet
connector, apply an sir pressure of
110 lbs/in® and check to ensure that the
valve closes when the solencid is en-
ergised at 28 V d.c. Slowly reduce the
applied voltage and check ® ensure that
the valve does not open until the voltage
is below 11 V d.c.

Leskage test
13, Comect the flow meter, Ref. No.
6C/1166 to the outlet connector. Apply
an air pressure of 110 Ibs/in’, energise

A.P.4343E, Vol.1, Book. 1, Sect.l, Chap.10, App.3

AL.207, Aug, 63

the solencid at 28 V d.c. to close the
valve and check to ensure that the leakege
through the valve seat does mot

2,360 ¢.c.5/minute.

Elactrical test:

Ingulation resistance

14. Connect the insulation tester, Ref.
No. 5G/1708 between the valve body acd
a terminal on the terminal block and test
to ensure that the insulation resistance
is not less than 20 megohms at 500 V d.=.

Coil rasistance

15. Connect the leads of the resistance
tester, Ref. No. 5G/1708 between the
terminals on the torminal block and test
to ensure that the resistonce of the coil
windings is between 37 and 43 ohms.

Bonding resistance
16. Connect the bonding tester, Ref.
No. 5G/2126 between the inlet and outlet
connector and test to ensure that the
bonding resistance does not exceed
0.025 ohm.
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Appendix 4
SOLENOQID VALVE, TYPE FAW/A/507

LEADING PARTICULARS

Réblow = o w % @ s s %o w00 27V/5725

Nominal voltage - T R 24V duc

Rating . . w . 5 5 " - Continuous

Oversll dimensions:

Teawigths = = v = = = = m oo e on NN

Width S o - - 16 ins.

Height . . o o ¥z i 37 ins.
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Introduction

1. The valve is a solenoid operated on
and off valve which has been designed
for installation in a methanol injection
fuel de-icing system on an sircraft. The
valve will normally be open but will close
when the solenoid is energised.

DESCRIPTION

Genoral
2. The valve comsists of a cylindrical
body which houses a solenoid, a body
tube essembly and an ammature. The
solenoid coil is wound on a centre tube,
two leads being brought out from the coil
windings to a terminal block on the valve

body to provide electrical comnection to
the solenoid. =

3. The body tibe is fitted into the
centte tube and carries an inlet and outlet
connector. The inlet comnector has a
conical valve seat machined at the inner
end and the outlet connector is internally
threaded fo toke a metering jet.

4, The amature has & conical head at
one end, fitted with o seal, @ spring
loaded ball relief valve fitted into the
hollow core at the outlet end and four
axial grooves machined down the side.
The telief valve is set to open when the
inlet pressure is between 55 and 65 lbs/in?
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fhe amature is fitted into the body tube
with the seal adjacent to the valve seat
and @ retum spring located between the
head of the armature and & sesting in the
bore of the inlet connector.

OPERATION

5. When the solencid is energised the
armature is drawn into the body tube to
load the seal on the valve sest to stop
the flow of fluid from the inlet to the
outlet connector. Should the inlet pressure
exceed 55 1bs/in® it will act, through the
hollow core of the armature, on the top of
the spring loaded ball to compress the
spring and permit the fluid to fow past
the ball to the outlet connector. When the
inlet pressuce drops below 55 lbs/in® the
relief valve closes as the spring loads the
ball on to its seating.

8. When the solencid is de-energised

the amature moves towards the outlet
connector under the action of the return
spring to open the valve and permit fluid
to flow from the inlet connector, down the
grooves in the side of the armature, to
the cutlet connector,

INSTALLATION

7. Reference should be made to the
appropriate Aircraft Air Publication prior
to installing the valve in the system, The
ditection of flow through the valve is
indicated by an arrow and the word ‘FLOW'
engraved on the valve body.

SERVICING

8. Routine servicing consists of examin-
ation for demage, security of attachment,
leakage, insulation and bonding tests.
1f the serviceability of a valve is in doubt
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apply the tests given in para. 10 to 15.
Valves which are found to be outside the
specification given should be returned to
Stores.

TESTING

Test equipment

9. The test cquipment required is as
laid down in Appendix ‘A’ to the chapter,
plus the following additional item:-

(1) Rotameter Flow Tester, Ref.
No. 6C/1166.

Functional test

10. Comiect the air supply to the lalet
connector and apply an air pressure of
40 Ibs/in’. Check to ensure that the valve
closes when the solenoid is energised
at 28 V d.c. and opens when the solenoid
is de-ener gised.

1. Energise the solenoid to close the
valve, epply 65 Ibs/in’ air pressure to
the inlet connector and check to ensure
that the relief valve opens.

Leakage test

12. Connect the flow meter, Ref. No.
6C/1166 to the outlet connector. Apply

T 18/11 8241 2194 2250 8/63 TAC 1480
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45 Ibs/in’ air pressure to the inlet con-
nector, energise the solenold at 28 V d.
to close the valve and check to ensure
thet the combined leskage through the
main valve seat and relief walve seat
does not exceed 944 c.c.s./minute.

Electrical tests

Insulation resistance

13, Connect the insulation tester, Ref.
No. 5G/1708, between the valve body
and a terminal on the terminal block and
test to ensure that the insulation re-
sistance is not less than 20 megohms st
500 V d.c.

Coil resistance

14, Connect the leads of the resistance
tester, Ref. No. 5G/1708 between the
terminals on the terminal block and test
to ensure that the resistance of the coll
winding Is between 37 and 43 ohms,

Bonding resistance

15. Connect the bonding tester, Rei.
No. 5G/2126, between the inlet ond outlet
connector and test to ensure that the
bonding, resistance does not exceed 0:025
chms.
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