L ong Range fuel tank (Monowheel)

Introduction

TheLong Rangefuel tank isan auxiliary tank whichisfully portableand can beinstalledin or
removed from the Europain lessthan aminute. Thetank, whichfitsintothe baggagebay, can
provide an extra 35 litres of useable fuel. Total weight of the tank with full fuel is
approximately 30 kg (66 1b).

The fuel from the Long Range tank is transferred to the reserve (starboard) side of the
Europa’ s main tank viaspecial fittings using syphon action so thereisno need for anew fuel
valve or an extraelectric transfer pump.

The Long Range fuel tank sits in the starboard side cavity of the baggage bay and suits all
mono-whesel aircraft.

The cut away shape in the front face of the tank is there to enable fitment into aircraft fitted
with the wing rear socket tie-bar.

A schematic diagram of the tank installation is shown in figure 1.
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Fig 1. Schematic diagram of installation.
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Installation
Main tank vent/fuel inlet fitting

Theorigina vent fitting FO9B intherear of thefuel tank isto bereplaced by anew fitting FO9E which
allows both a vent and afuel inlet from the Long Range tank. In similar fashion to the original vent
fittinga /4" diameter aluminium tubeisinstalled to enabletheair fromthefront corner of thetank to
be expelled whilst filling with fuel. In addition, an 8mm (5/16”) tubeisinstalled in the same fitting
which provides the fuel inlet to the main fuel tank.

Screw thefitting FO9E firmly into thefitting HFSB 8-2N. The tapered thread should not require any
sealant onit.

With the assembly orientated with the 1/4” vent tube so that it would be outboard of the 8mm tube,
curveit sothat theend will beat thetop front corner of thetank without it touching. A bit of trial and
error may be needed here. A gentle curve over itsfull length rather than a bend at the end will help
installation.

To formthefuel inlet syphon tube cut a piece of the E-95633-03 tubing to about 250 mm (10”) long
and push a200 mm (8") long piece of the 8mm aluminium tubing into one end. Now push the other
end ontotheshort 8mmtubeinthe FOSE fitting arranging it sothat it bendsdownwards. Seefig 2.
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Fig 2. Syphon tube arrangement in vent fitting FO9E.
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Substituting fittings

Checking first that thefuel level inthe main tank iswell below thefuel filler hoselevel, blow
down the vent tube to clear any fuel from it. Remove the original vent fitting FO9B and
disconnect it from the vent tubing.

Insert the new FO9E fitting ensuring that the syphon tube goes to the bottom of the tank and
doesn’t get caught onthefuel tank shelf. Removethefiller tube sothat you canlook insidethe
tank to confirmthis. If the syphon tube does not go to the bottom of the main tank, the system
will not work properly. Orientate thefitting so that the vent tube end isat its highest point and
tighten the hose clips to sedl it.

Long Range tank fittings

A syphon tube and an air vent are to be installed in the top of the Long Range tank.

Two bulkhead fittings HFBP 6-6 are used and therefore two 1/2" holesarerequired in the top
of thetank. Asthebulkhead fitting’ snut isto be on theinside of thetank, the 1/2” holes need
to befairly close to the filler neck.

First open up the filler neck hole as required using a 54 mm (2-1/8") hole saw.

The positions of thetwo 1/2” holes, shown in figure 3, ensure that the hoses will not beinthe
way when filling the tank with fuel when it’sinstalled in the aircraft. Drill the holes with
either a1/2” hole saw or conventional drill bit.

Y ou will inevitably cause swarf to enter the tank so, now that all cutting isdone, wash out the

tank using water, making surethat you get rid of al theswarf. Takethetimetodry out thetank
afterwards.
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Fig 3. Position of bulkhead fitting holes. View from above.
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Vent fitting

To enable the maximum amount of fuel in the tank, the vent fitting opening inside the tank should be
ashighaspossible. Onone of the HFBP 6-6 bulkhead fittings, cut off the barbed tube at the end of the
threaded portion. Holding the metal nut inside the tank, aligned with the vent hole, put the bulkhead
fitting, with an FS05 seal around the threaded portion, through the hole and spin up the nut.

Totighten thefittingsyou'’ Il need to usetwo 5/8” open ended spanners (16 mm spanners should work
also). Tieacord to one spanner, tying the other end to the tank handle so that you won’t loseitinthe
tank then drop the spanner into the tank. Pull the spanner up and position it onto the nut. Tighten the
fitting using the other spanner. Don'’t over tighten the fitting such that you squeeze the seal out, just a

firmtighteningisall that is required.
Fuel syphon outlet fitting

The other HFBP 6-6 bulkhead fitting is
tohaveasyphontubeaddedtoit. Thisis
made up of a430 mm (17”) long piece of
the 8mm aluminium tube which isto be
fastened to the bottom of the bulkhead
fitting with 250 mm (2") length of the
yellow Tygon tubing (E-95633-03). See
figure 4.

Firstly though, bend thelower end of the
metal tube through about 30° which will
ensure that the opening isjust above the
tank’s bottom and is angled to provide
good access for the fuel.

Now attach the straight end of the 8mm
tube to the barbed end of the bulkhead
fitting on the threaded side using the
Tygon tubing.

Fit the syphon tube into the tank in the
same manner as the vent, checking that
the tube end is within 3 - 6 mm (1/8” -
1/4”) of the bottom.
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Fig 4. Fuel outlet and vent arrangement in Long Range
tank.

Mod No. 53

Page 4 of 8 November 2004 Issue 4




Connections

Referring to the schematic diagram in figure 5, cut to length and attach the hoses,
quick-connect fittings and bulb pump.
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Fig5. Flexible tubing lengths.
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Note that the quick-connect fittings with the larger barb ends are used in the fuel lines. Arrange the
quick-connect fittings such that a male and afemale remain attached to the tank so that they, and the
pair remaining withtheaircraft, can bejoined together ensuring no fuel |eakage when the Long Range
tank isnot used. Also, itisadvisableto position the quick-connect fittings such that the hoses which
remain in the fuselage are kept quite short so they don’t get in the way when not in use. The advised
lengths have been found to work quite well.

Note that the bulb pump must beinstalled such that the flow will be out of the Long Rangetank. An
arrow is moulded into the bulb which indicates flow direction.

Secure all tubing with the appropriately sized hose clamps supplied.

Tank Securing Strap

To ensure that the fuel tank will not leave itsintended location in the event of a sudden stop or teeth
rattling turbulenceasinglestrapisto beinstalled. Thestrap, madefrom two separate piecesisto pass
through the handle so it can’t dlip off one way or the other.

End fittingsfor the strap are to be secured to the cockpit modul e, oneto the side of the passenger side
head rest, the other to the baggage bay rear bulkhead. To provide sufficient bearing strength to the
structurewheretheendfittingsare secured, largeareaAN970-4 washersareto bebonded in place.

Strap front fitting

On theinboard side of the starboard headrest mark out and drill a¥4" holein the position indicated in
figure 6.

174" HOLE FOR STRAP
FORWARD ATTACHMENT

Fig 6. View of starboard side headrest |ooking outboard.
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Strap rear fitting

Mark areference line on the baggage bay rear bulkhead to indicate the starboard edge of the
tank adjacent to where the bolt hole will be.

Ensuring that the end fitting of the strap will not contact the tank and that the hole centre will
not be closer than 50 mm to the baggage bay shelf (XS baggage bay only) mark and drill a%’
hole through the rear bulkhead as indicated in figure 7.
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Fig 7. Looking back at starboard side of baggage bay rear bulkhead.

Scuff sand around both the holesin preparation for bonding and also both sides of two of the
AN970-4washers. Using Ampreg 20 epoxy mixed with flox, bond thewashersin placeonthe
moulded side (the side you seein the cockpit) of the cockpit modulethen cover witha?2 ply
layup of ‘bid’ 8 x 8 cm (3" x 3”) covering with peel ply afterwards.

Strap

After cure, removethe peel ply and drill open the hole, then attach the strap end fittings with
the AN4-7A bolts and M S21042-4 nuts with a AN970-4 washer under the nut and another
washer under the bolt head. A spacer FSO08fillsthe holein the strap end fitting. Aimtheend
fittings with the strap in place before final full tightening of these bolts.
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Onestrap part isfitted with acam buckle on oneend. Attachthisstrap totherear fitting holeand, on
installation of the tank, pass this end through the tank handle before threading the other part of the
straptoit. Theother, shorter strap part isto be secured to the headrest attachment hole. To securethe
strap, the short strap end should pass into the buckle from its underside whilst holding the spring
|loaded catch open. Pull the strap tight ensuring that there is no slackness anywhere. To release the
strap, push open the catch and pull the free end.

Operation

Thefuel inthe Long Rangetank istransferred to thereserve (starboard) side of theaircraft’ smainfuel
tank by syphon action whichisinitiated by afew squeezes of the bulb pump. Oncethefuel hasfilled
the syphon tubes and hoses completely, syphoning will commence provided that the fuel level inthe
Long Range tank is higher than that of the reserve side of the aircraft’s fuel tank.

If the level in the Long Range tank is below that of the main fuel tank, provided that the syphoning
system has been primed, syphoning will start once the main tank level has dropped below that of the
Long Rangetank. Syphoningwill not operateintheoppositedirection asthereisanon-returnvalvein
the bulb pump.

Becausethe standard fuel systemincorporatesareturn linewhich replenishesthe starboard side of the
main tank, and the Long Range tank also replenishes this side, some fuel will remain in the Long
Range tank whenthe*main’ fuel isexhausted. Thisquantity remaining should be established during
ground testing, but will be of the order of 5 or 6 litres. Only by using the ‘reserve’ fuel will this
remaining fuel in the Long Range tank be accessible.

If you wish to stop the syphon after it has been started, disconnect the fuel line quick-connector.
Re-connection should automatically re-start the syphon action. Valvesin the quick connect fittings
will prevent air from entering the hoses. If you wish to break the syphon such that it will not
automatically re-start on re-connection of the quick connect couplings, disconnect both fuel and vent
couplingsandjointhefuel and vent linesof the Long Rangetank together. Thiswill introduceair into
thecircuit, allowing thefuel inthe syphon lineto drop back into thetank. Reconnection of thefuel and
vent lines will not cause syphoning to re start.

When not connected to the aircraft’ sfuel system, the shut-off valvesin the quick connect fittings will
seal the Long Rangetank. Temperature and pressure changeswill therefore cause the tank to expand
or contract which could permanently damage the tank, so make surethat it can vent by keeping the cap
loose.

System Check

Prior tousing the Long Rangetank inflight it isessential that you are surethat the systemisoperating
correctly. Withtheaircraft level, select thereserve (starboard) side of themaintank and drainthisside
by removing the fuel hose at the tee piece between the two carburettors and using the electric pump.
Fill the Long Rangetank then start the syphon action and check that the tank hasemptied about half of
its contents then re-commence draining the main tank’ sreserve side. Repeat this until no more fuel
syphons from the Long Range tank. Fuel remaining is considered non-useable.
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