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1. Engineinstallation

Preparation

Before starting work on the engine installation read this manual and the Rotax 912S installation
manual. There are some delicate parts attached to the engine, notably the ignition triggers, which
require care in handling. Instead of installing the engine mounting to the aircraft, then trying to
position a heavy engine onto it, the engine mounting should be attached to the engine first.

Engine mount fitting

There are two mounting frames associated with fitting the engine to the undercarriage frame: the
engine itself is fitted to a ring mount which is a Rotax component, and that is fitted to the Europa
engine mount, which in turn isfitted to the undercarriage mount.

First, if not already done so, fit the Rotax ring mount to the engine using the three M 10x35 and one
M10x110bolts. Thelatter boltisfitted tothetop starboard position. Thebolt threadsmust be coated
with Loctite 243, since wire locking is impractical.

Then fit the engine mounting frame to the Rotax ring mount using M 10 x 110 bolts and M10 Binx
nuts. All four boltsshould befitted with the bolt headsaft. Theexcesslength of theboltswill needto
be cut off, leaving a minimum of two threads emerging from the end of the nut.

Engine installation
Mount the engine to the landing gear frame using the rubber mountings. See figure 1.

To check theorientation of theengine, set thefuselagelevel using the port door sill asthereferenceas
usual. Check that the propeller flange istruly vertical.

The engine mounting frame has been designed with the engine offset to the right by 1.5°. To check
that thisoffset iscorrect, clamp astraight edgeto the propeller flange horizontally and mark apoint
51cm (20") each sideof theengine centreline. M easurethedistance from these points, paralel tothe
aircraft centre line, to the firewall. The difference between the two readings should be 26 mm
(1 1/26"). If any correction is found necessary, shim between the landing gear frame and the
appropriate cup washer using AN960-516L washers. Inorder to ensurethat the split piniscorrectly
positioned relativeto the castellated nut it will be necessary to useatotal of at |east 4 washerson each
bolt. Any washers that are not needed to act as positioning shims should be placed immediately
under the nut. Make a note of where and how many shim washers are used for later reference.

Note: The 4 AN5-41 mounting bolts must be tightened fully to compress the rubber anti-vibration
mounts (MT04) onto the steel spacers (MTO03).
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Caution: It should be noted that befor e the two ignition leads which come fromtheignition box are
earthed, the ignition is” live”. Even though the engine speed must be at least 1200 rpm for the
ignition to fire, it would be a sensible precaution to fit the magneto switches before further work is
carried out on the engine, or at least temporary earth leads connecting the ignition wires to the
engine casing. Asit is possible to knock the ignition triggers when installing the engine mounting
frame, check the trigger gaps before fitting the engine to the aircraft, as it is difficult to do so
afterwards.

Propeller drive lugs

Theengineisnormally delivered with thesix propeller drivelugs suitablefor the Warp Driveground
adjustable propeller supplied loose. Thesearealight interferencefit in the propeller flange, with a
relief on the forward part to assist in starting the insertion of them into the flange.

To completetheinstallation it will be necessary to pull them into position using a suitable bolt, nut,

and washer, with aspacer tube. Ensurethat the drivelugs arefitted with no gap between the back of
the propeller flange and the drive lug collar.
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Fig 1. Engineinstallation.
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2. Engine controls

TheRotax 912 hastwo independent carburettors, each oneproviding afuel/air mixtureto onepair of
cylinders.

The only mechanical controls required for the carburettors are throttle and choke.

Although there are two independent throttles and chokes, there is only one throttle and one choke
control in the cockpit.

Throttle Control

A singlelever, protruding through aslot in the central spine on top of the central tunnel, providesthe
pilot with throttle control. The lever is mounted and pivots in a fibreglass housing fixed to the
underside of the wheel well, and operates two separate cables.

Throttle Lever Housing

Drill the holes in the throttle lever housing, as shown in figure 1.

: 19 mm (0.75") ,
11 mm (0.45") 25 mm (1*) | 89 mm (35°) - ‘ j

' —‘[20 mm (0.8") h
\.# 1/4" (2 HOLES)

—_—— - — -

Fig1. Throttlelever housing drilling dimensions.
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Drill also a4.8 mm holein each flange for mounting bolts. Open up the hole on the starboard side of
the housing to allow a socket spanner through.

Assembly

Install the cable outers through the two holes in the housing and clamp them in position using the
nyloc nut with an AN960-416L washer each side of the fibreglass. Assemble the two cablesto the
throttle lever according to figure 3 ensuring the end fittings are free to pivot. Thread the cablesinto
the cable outers, then install the lever into the housing as shown in figure 2, adjusting the lever
friction as desired. The friction should be sufficient to prevent the carburettor throttle lever spring
from opening thethrottle automatically, and this can be done after final assembly. Cover theopening
in the side of the housing to keep dirt out - a suitably sized rubber grommet would be ideal.

Note
THROTTLE LBVER SUGLESTED
BEARING FL9 HAMDLE
INSTRUED USING ]
LOCTITE 638
| __TREoTTILE 2orF HoUSING

LEVER THO2 SECURING BOLT

WASHER THos ANS25 -/0R 10

ANADO-I0L  20FF THGITIE
CAELE EYE

20FF WASHEPS
AN 9bo-10L

STEP THoG
ANZ -/0A
SoT
WHEEL WELL
CHecKnUT
A AN3IL-4R.
N970-3
Borr WSHEES
AN970- 4
oer ACHOR NUTS \!
MmMS2047-2
WiTH RIVETS

AN %o -416L.

20fF NNLOCNUTS  "ACLESS HOLE
(1evek FRICTION
ANTLISTMENT)

Fig 2. Exploded di agram of throttle lever assembly.
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Installation

The throttle lever housing should be positioned such that its front face is 380 mm (15") aft of the
firewall. For the monowheel aircraft thiswill ensure clearance with the main wheel top wheniit is
retracted. Mark out and cut a slot for the throttle lever in the spine in the centre tunnel then,
checking that full throttle travel is achievable, drill through the flanges for mounting bolts.

For ease of installation attach an M S21047-3 anchor nut to the underside of the housing’ s flange at
each end using TLPK 424 BSrivets then, using AN525-10R10 bolts, secure the housing in place.
The front mounting will use an AN970-3 washer, seefigure 2, and an AN970-3 washer can be used
temporarily to hold the rear of the mounting until it is substituted by the throttle closed stop.

Make ahandle fromwood or any other suitable material for the top of the throttle lever to complete
theinstallation.

Slot thethrottle cablesthrough the gap between the firewall and the upper mounting membersof the
landing gear frame, securing them to the frame with tie wraps to prevent chafing. Remove and
discard the straight cable-outer receptacle provided on each carburettor and in its place insert the
throttle cable sthreaded end. Use one check nut each side of the bracket to clamp the cable-outer in
place. Thecablesmay seem excessively long, but thisisto allow largebend radii intheenginebay to
ensure minimum friction.

Insert the cable inner into the nipple on the carburettor throttle lever, which issprung toitsfull open
position. Setting thethrottlelever inthe cockpit back about 2-3cm (1") fromitsfull forward position,
screw both nipplestight on the cables. Check for full throttle movement, making any adjustmentsas
required, then seal the open holeinthethrottle lever housing to prevent anything thrown up fromthe
wheel from entering.

Throttle closed stop

The addition of athrottle-closed stop isimportant to avoid the possibility of excess tension on the
throttle cable causing loss of throttle control. Following the method below, prepare a plate, made
from 3 mm (1/8”) aluminium, 50 mm (2”) wide. With the throttle closed, and the slow running
adjustment correctly set at the carburettors, measure the distance from the rear of the throttle lever,
whereit protrudesabovethetop of thetunnel, tothecentreof therear 4.8 mm (3/16”) mounting hole.
The plate length will be 6 mm (1/4”) more than this measurement. Drill the plate 6 mm (1/4”) from
one end, bond with Redux to the tunnel, and bolt with an AN525-10R10 bolt.

Note: You should set the throttle closed stop such that a fully warmed engine idles at 1200 -
1400 rpm. Although the engineidles more smoothly at 1600 rpmor more, when landing theair craft
you will benefit from minimal residual thrust.

Choke Control

Thetwo choke control cables are swaged together into the choke operating knob but run in separate
outer sleeves which are swaged into a housing.

Europa XS Rotax 912S Engine Manual March 2009 Page 2 - 3




Installation

Drill a 13 mm (%,*) diameter hole aslow as possiblein the back face of thethrottlelever spine of the
cockpit moulding for the cable outer assembly to go through. See figure 3.

I

CHoke knkB

Fig 3.Position of choke control.

Push the threaded portion of the cable-outer housing through the hole and clamp it in place with the
lock washer and knurled nut.

Note : Asit can be difficult to insert the two cables into their respective outers, remove the plastic
knob instead |eaving the cables installed when mounting the outer to the cockpit module.

Decide on convenient locations for the cablesto emerge from the firewall to enable easy runsto the
90° angled choke cable guides mounted on the carburettorsthen drill %, holesright through. Pushthe
cablesthrough these holes, routing oneto each carburettor. Push the cablesinto the carburettor cable
guides and secure the cables to the choke levers using the solderless nipples.

Ensure that the choke knob isfully in and the choke levers are fully down at the same time and that
full choke movement can be achieved.

Squeezesilicone RTV around the cableswhere they comethrough thefirewall and securethem with
acable tie to the engine mounting frame to prevent them from chafing.

To ensurethat the cables don’t come out of their guides, use locking wire wrapped around the cable
outer and also the cable guides.
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Ignition shorting cables connection

Recent Rotax engines have modified ignition shorting cable connections. The photographsinfigure
4 are self-explanatory.

ROTAX 912UL/912ULS IGNITION SHORTING
CABLE CONNECTIONS

&

ORTING CABLES
A & BHERE

_ CRIMPCONNECTOR AND
GROMMET AS SHOWN

N,
= 3

? IGNITION SHO

Fig 4. Rotax ignition shorting cables connection
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3. Oil tank

Oil Tank Mounting Bracket

Theoail tank isto be mounted to the front of the starboard footwell using asteel bracket. To makethe
mounting bracket first mark out and cut out the steel sheet L BO1 according to thedrawing at theend
of this chapter. Next, bend the central wide portion into a curve to match the outside of the oil tank.
This can be accomplished by running the metal backwards and forwards across the corner of a
wooden bench whilst applying a bending force on it.

Finally, bend the lugs each side of the curved portion so that the two narrow flanges can sit flat
against the footwell front face. Seefigure 1.
Bending can be done by clamping the steel between lengths of wood in avice. Try to avoid asharp
bend radius, a10 mm (3/8") radiusisideal.

JUBILEE
COLIPS

/

OIL TANK
OIL TANK MouTIAIG BEACKET

BEACKET /NSTALLATION (MANUFACTURED)

Fig 1. Oil tank mounting bracket.

Asthefootwell isrecessed where one of the mounting boltswould be, aseparate 90° angled bracket
isrequired to beriveted in place, which then provides support onto thetop of thefootwell. Makethe
bracket from the narrow strip shown on the template and rivet it to the top right port side using
TLPD424BSrrivets -it should fit on top of the footwell.

Use TLPD424BS pop rivets to secure the angle bracket to the flange of the oil tank bracket.
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Bracket installation

Fasten the bracket to the tank using the two number 6X size jubilee clips. Keep the clamps away
from the radius of the bracket, as this may result in cracking.

Withtheengineand lower cowling in place position the oil tank and bracket onto the front face of the
starboard side footwell. Position the tank so that there is reasonable clearance from both the engine
and cowling.

Drill through the bracket into the starboard footwell and bolt it in place using AN525-10R10 bolts
and M S21042-3 nuts with AN970-3 large area washers on the inside to spread the load .

Oil tank installation

Reinstall theoil tank toitsmounting bracket and orientateit so that theoil tank returnfitting, whichis
identified as the pipe which enters the tank at atangent, is at the front and pointing to port.

Screw a 90° elbow uniontotheother tank fitting, arrangingit to point to port and slightly aft. Leave
the third port plugged with its taper threaded plug.

Oil tank vent

Thevent fromthe oil tank alowsan oil mist to escape to atmosphere. It isnot unusual to runthe vent
lineto the bottom of the cowling, however if you dothis, don’t positiontheend of thetubesuchthat it
will be in the airstream whilst flying. This could cause low pressure at the end of the tube to suck
more oil from the tank than it should.

Another consideration isthat the oil mist will tend to coat thefuselageif |eft to vent freely. To avoid
thisyou canrunthevent lineinto acollector bottle beforeit goesto atmosphere, however, nobottleis
provided.

Hose connections

These are described in the chapter detailing installation of the oil cooler.
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4. Exhaust system

The exhaust system is the next item to be fitted to the engine.

Installation

Refer to figures 1 and 2 for the exhaust system and installation.

Remove and discard the blanking plugsthat are located in the four exhaust ports. Fit the four down
pipesto theengine, leaving thefront pipesloosealy bolted. Fitthesilencer to the pipesby pushingthe

ball end and socket together, and fit the springs; then tighten up the nuts holding the down pipes,
ensuring that none of the pipesis strained during the fitting process.

STRD, REAR DOWN AIFE

STBD. FRONT LIPHER
DOWN PiPE

DowN PIPE

PIPE. CLAMP (2pipces))
EX035 X037

SPRiING

Et036 WWK)M & Ero6-3

Fig 1. Exhaust system assembly.
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Fig 2. Exhaust system installation.
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5. Cooling duct and coolers

Overview

A duct isfabricated from aluminium sheet to direct cooling air to the oil cooler and radiator, which
are arranged one behind the other, with the radiator in front of the oil cooler. The duct isopen at the
bottom and uses the inside of the bottom cowling as the lower seal.

Duct

Figure 1 shows the assembly of the aluminium duct from the individual components.

FWe
—=

RUBEER SEAL

T— Tirp 2688
|

5 ohbBs
4

RuyBBER
SEAL

WASHER
EUR 01/

TACAL DETAIL

Fig 1. Assembly of cooling duct.
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Check thefit of the duct in between thefootwells, and if necessary adjust the width of the duct, then
rivet the CD1, CD2 and CD3 sections together using TAPD46BS rivets.

Rivet sealing strip to the bottom sides of the duct using TAPK33BS rivets with EURO011 load
spreading washers to prevent the rivets pulling through the sealing material.

The assembled duct isfitted to the footwell using three bolts each side. The height and angle of the
duct should be arranged to provide a clearance underneath the exhaust silencer of approximately
5mm, and be arranged to fit the air intake opening in the lower cowling. Seefigure 2.

A single AN3-5A bolt
screws the side of the
duct onto the inside
face of the footwell
using an MS21047 - 3
anchor nut, installed ||

in reverse into the

footwell to make it

nearly flush; the

brackets CD4 and
CD5arethenboltedto |

the duct and to the
front faces of the
footwell, again using
AN3-5A bolts - these
should have AN970-3
washers to spread the
load into the
fibreglass structure,
and MS21042-3
stiffnuts.

Fig 2. Approximate position of duct.

Figure 3 illustrates the mounting of the duct and the coolers. The photographs, figures 4, 5 and 6,
illustrate the duct installation.

Oil cooler

The oil cooler is mounted behind the radiator and is bolted to the duct top plate CD1 with four
ANA4-5A boltsand M S21042-4 stiffnuts. Two unionsare supplied- onestraight and oneright angled.
Fit these so that the straight fitting is on the starboard side.

Note: Although not always necessary, positioning the oil cooler 5cm (27) lower than normal will
expose its lower portion to unheated air and provide extra cooling.
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COOLANT
RADIATEOR

Fig 3. Installation of duct and coolers.

For detail sof theoil system connections seethe Rotax Installation Manual. A schematicview isalso
shown in figure 7. One moulded hose (C06) is supplied, and a 1.5 metre length of 12 mm bore
“Conti” hose is supplied with the engine.

Connect one side of the oil cooler to the 90° union fitted to the oil tank, and the other side of the ail
cooler to the oil pump inlet using the pre-formed hose C06. Trim the short straight section to attach
the hoseto the pumpinlet so that the hose isthe maximum distancefrom theright hand exhaust pipe.
Thehoserunsaft and upto go over therear cylinder water hose, under the starter motor andinsidethe
ring mount, thence it goes down to the radiator on the opposite (port) side.

Connect theoil sump drain at the bottom of the engineto thetangential fitting ontheoil tank. For this
connection use the hose marked “ Conti” supplied with the Rotax engine. Set the banjo union at the
bottom of the engine to point to the right and approximately 30° forwards. The hose curves
immediately aft and up to go over the rear cylinder’ swater hose, under the starter motor and inside
the engine ring mount; it then loops up to the tank.
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Radiator

Theradiator isbolted totheside platesof the cooling duct by two AN4-5A boltsand M S21042-4 nuts
eachside. A short hose, C0O5, leadsfrom one port of theradiator to the engine coolant pump inlet, and
alonger hose, C04, leadsto the header tank outlet. Thesehosesareto be secured with 25-35 mmhose
clips.

Fig 4. Front view of duct showing radiator.

Fig 5. Port side view of duct (early exhaust sys-_
tem. shown). /

Fig 6. Sarboard side view of duct (early
exhaust system shown).
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Europa XS / Rotax 912/9128 oil system

Schematic view looking down

(engine omitted for clarity)

12 mm oil hose - 70 cm long 12 mm oil hose - 61 cm long

N

N\ 90° elbow (straight if

Stralght um&\ radiator dropped 2"

N

Oil cooler

Vent

12 mm oit hose - under cylinders
- over rear water hose

ﬁ‘———— Sump banjo

-~

90° elbow outle Inlet

E Oil pump housing

C06 90° elbow hose (under cylinders) -
trim short leg of elbow as required

FRONT

de

Fig 7. Schematic view of oil cooling system.
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6. Fuel system

Overview

Theinstallation of the fuel system described in the fuselage manual takesthe fuel line asfar asthe
fuel selector valve, and assumesthe use of asinglefuel filter positioned after the selector valve. The
latest fuel system usestwo in-linefuel filters, positioned between the two fuel tank outlets and the
fuel selector valve. Twofiltersare used so that, in the event of ablockage, fuel will still be available
by selecting the other side of the fuel tank. After the fuel has passed through the fuel valvetheline
runs to the electric pump inlet. The electric pump is pilot activated, and is a backup to the Rotax
912/912(S) engine mechanical pump. From the electric pump aline is connected to the mechanical
fuel pumpinlet at thefront of theengine. Fromthefuel pump outlet thelineistakento the carburettor
inlets. A further line, incorporating arestrictor, is routed back to the starboard side of the fuel tank.
This is provided to allow asmall flow of fuel to prevent fuel vapourisation in hot conditions.

Installation
Electric fuel pump

The electric pump SS502 (stamped 40106 on one of the mounting flanges) isto be mounted in the
port underfloor chamber situated in the baggage bay floor.

Screw the fittings HFSB 8-2N into the pump and, whilst the pump is not installed, either solder
extension wires to the existing ones, or attach connectors for later use.

The pump should be positioned at approximately 45° to the horizontal with the inlet pointing
downwardsand fixed to the plywood baggage bay side support. Mount the pump usingtwo AN4-6A
bolts with AN960-416 washers under the head, and MS21042-4 stiffnuts and AN970-4 washers
against the bulkhead.

In-line filters
Thein-line fuel filters are to be fitted between the tank outlets and the salector valve.

Important: Before mounting the filters into the fuel system it is necessary to incorporate a safety
spring. Without this spring it isjust possible for the knurled nut, if it comes|oose, to cover most of
thefuel flow holes' areaand so limit fuel flow, and aso alow unfiltered fuel to passthrough,which
could result in engine failure.

Unscrew the end fitting at the end which hasthe 2 fuel flow holes and the knurled nut (theinlet end).
Fit the spring part number LC042G-2 over the fuel flow holes and, with it butting up against the
knurled nut, refit the end fitting. Use firm hand pressure to screw on the end fitting, as
over-tightening with spanners could damage or displace the O-ring seals and even break the
transparent tube.
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Drill a19 mm (3/4”) diahole in the bottom of the seat back in front of the fuel tank outlet, and a
second holein the side of thetunnel, just ahead of the rudder cable pulley, and high enough to avoid
the cable.

Lead the 8mm hose from the fuel tank outlet through the drilled hole, loop it back on itself and
connect it totheinlet of thefilter - seefigure 1. Connect the outlet of thefilter to theinlet of the fuel
selector valve, leaving the hose
sufficiently long to enable the
filters to be lifted for removal and
cleaning. Ensurethat the port tank
outlet connectstothe“main” side
of the fuel selector, and the
starboard side to the “reserve”
side. Seal theholesaround thefuel
hoses with silicone to prevent
chafing.

Make asuitable seat base over the

filter and hoses - this seat base
would normally be arranged to be
level with the control tube tunnel.
The base should be easily
removable for inspection. The
base must be strong enough and
sufficiently well supported such
that, inthe event of afirm landing,
it will not collapse or cause
damage to thefilter and fuel hoses
underneath. Plywood, 3mm thick
or more, supported by styrofoam,
may be used in the outer bays and
the starboard inner bay..

Thadt Soffelt

DETML OF CockAT MebhlE Siodna Poka She
Senr A

In the port inner bay the styrofoam must be protected against degradation in case of fuel leakage
which would dissolvethefoam. After shaping thefoam, layup two pliesof “bid” over each piece of
foam, ensuring that the whole surface is rendered imperviousto fuel. See figureabove.

Drill abmm (1.4”) hole through thefloor of the seat pan at thelowest point to allow any leaking fluid
to drain away.

The outlet of the selector valve points aft; connect alength of the 8mm fuel hoseto the outlet fitting

HFSB 8-4N (which should already befitted to the selector valve), and routeit aft through the tunnel
under the fuel tank, into the port underfloor chamber, and connect it to the electric pump.
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Electric pump to mechanical pump

Fromtheelectric fuel pump to the engine use the same 8mm fuel hose. Thread it again under the fuel
tank and run it forward, underneath the brake master cylinder to emerge through the landing gear
mount approximately 10 cm (4") below the top of the tunnel. Run the hose up the rear of the engine
and over thetop between theignition box and the starboard carburettor to the mechanical pump. The
inlet to thispumpisthelarger upper tube. To protect against vapour locking, sleevethe hoseforward
of the firewall with insulating firesleeve and ensure that you don’'t route the hose too close to
components which will be very hot. Use hose clips to secure the connections.

Mechanical pump to carburettors

Connect alength of the smaller bore 6mm fuel hose to the smaller outlet fitting on the mechanical
fuel pump and route it alongside theinlet hose. Cut the hose aft of the carburettor andinstall a* T’
piece HFTS 6-6-6. Connect it to the starboard carburettor with a short piece- approx 5cm (2”) of
6mm hose. Connect theremaining leg of the*T’ with alength of thehoseto another * T' piecewhich
in turn should be fitted as close as possible to the port carburettor inlet.

Fuel return line

Connect alength of the 6mm fuel hose to the unused leg of the second ‘T’ having first pushed the
restrictor FS02 a short distance into the engine end of the hose. Run thisline back to the fuel tank,
generally following the fuel supply line, but finishing at the starboard (reserve) fuel tank outlet.
Connect aunion HFSB 6-2N to the unused port of the FO9C fitting, and connect thereturn linetothis
port. If your aircraft is fitted with the optiona water drain kit, then you will need to fita T piece
HFTP 8-6-8 into theline between the tank outlet and thedrain valve. Thereturnlineisthen fitted to
this T piece.

Fuel sight gauge calibration

When thetime comesto calibratethefuel sight gauge, ensurethat the valveis positioned to take fuel
from the port side of the tank, whichisthe‘Main’ side. Set the aircraft level to smulate level flight
then pour insufficient fuel tofill both sidesof thetank, 25 litresminimumwill berequiredtodothis.

Now empty the port side of thetank only, so that you can calibrate the gauge without the effect of the
reserve sidefilling up causing anomalies. Next, pour infuel in equal quantities, 5 litresat atimefor
example. Mark off the gauge after each 5 litreshas been added, bearing in mind that, dueto thetunnel
in the tank and the variations in cross-section, the marks will not be equally spaced.

Another point to consider isthat, after the fuel has been used down below the top of the tunnel, the
sight gauge will indicate the level of the port side of the tank (main) only.

Thefuel tank isdesigned to hold approximately 9litres of reservefuel. However, thisamount may be
reduced in turbulent conditions. There will be a small quantity of unusable fuel.
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Fig 1. Schematic diagram of fuel system components.

Page 6 -4

March 2009

Europa XS Rotax 912S Engine Manual



QHVIVId IATVA 13nd (ur7 oBnep bIs uj) (ur] wImay uy)
30 0S4 3 38Nl IHNYH ¢0S4
HOLOMISIY  (om) 40 sup) z%mmmmmm 1HOIS  HOLOMMIS3Y
QHVYMHO4 508 OYd \ \ TIYM3dId
440 FTVEL:] nv SONILLIA3SOH | H3LT4 713N 3S0H
(180 PS) NZ-9 9S4H \‘\ 1V130 TvIIdAL
(9n0 10d) NIVIN SHOLOINNOD
(43LNIOd SY G3SN 31ANYH) QNV 3S0H
(anwA 13nd)
6v.9 INWA
H019313S AVM € f
9-9-9 SLIH NN~
; 303d L w&
NOILYINSNI
9010¥ dINNd JIA331S 3HId
T3N4 9181313 3031d L | HOLLIHNGYYD diNd 13nd
IYOINVHIIW
YINIVINOD
AY3LIvE
aqny
aueylaINAj0d
16|
9NIgnL o
Pailly [ony puiyaq uonoelyIp
INVHIIHNATO0d YlIM LIOJSIP JOJROIpUI
Hvy31d uo sauy| [euobeiq 310N
.mm (ueL
b— aueylaInAiod ur |8A87 jond Buneolpu) J01E01PU]
128 abnep big y
10 [— 18Aa7 1an4
INIA 9SOH {9Nd WY semmemmas
3ONVOLHOIS  INIANNVL dvo 3714 O P q— abney ybis uo
REN] P paemio Bupjoo] MaIp did d.

Page 6 -5

March 2009

Fig 2. Fue system

Europa XS Rotax 912S Engine Manual



INTENTIONALLY BLANK

Page 6 - 6 March 2009 Europa XS Rotax 912S Engine Manual




/. Engine cowlings

Theupper and lower engine cowlingsaretrimmed to fit together and fit into thejoggle at the front of
the fuselage for mounting. The cowlings are held together using countersunk screws through
Tinnerman washers into anchor nuts mounted to the lower cowling. Attachment of the cowlingsto
the fuselage is a'so by means of similar screws and anchor nuts.

The trimming required will be: -

1. Removal of theflat areas, at therear of theair outlet rampinthelower cowling, at thetwo circular
areas at thelower cowling front, and at the lower rectangul ar areas at the front of thelower cowling.
When doing the first of these jobs leave asmall flange, about 4 - 5mm (3/16”) around the outlet to
give it some stiffness.

2. Opening the up the side cooling gills.

3. Manufactureof theNACA inlet onthetop of theupper cowling (describedinthenext chapter).

4. Cutting the holein the upper and lower cowlingsfor the propeller shaft. Initially cut aholeinthe
centre of thisfront circular areathe same size asthe propeller shaft. Thiswill enablethe cowlingsto

locate on the propeller shaft making subsequent fitting easier.

For thetri-gear version an extras ot must be cut in therear of thelower cowlingto allow for the nose
gear leg - the sizeis shown in figure 1.

X 275" (70mm)

I

I

Fig 1. Sot for nose gear leg.
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Installation

Mark alineonthe upper cowling 13 mm (%,*) away from and parallel to the* horizontal” edge. Mark
the centres for the holes to join the two cowlings together according to the drawing in figure 2.

Note: Thejoint between the cowling halvesis not horizontal with the aircraft datum waterline O.

TOP COWLING 6 EQUISPACED HOLES u
5 EQUISPACED HOLES EACHSDE  '3mm (1721

CUT AWAY FLAT
AREAS ONLY

CUT HOLE TO FIT AROUND
PROPELLER SHAFT

“ 13 mm (1/2")

REMOVE FLAT AREAS BOTTOM COWLING

6 EQUISPACED HOLES REMOVE FLAT AREA
EACH SIDE OF CENTRELINE

Fig 2. Cowling trimming and position of attachment screws

Placethetwo cowlingstogether and hold them with clamps or adhesivetapethentry theminplaceon
the front of the fuselage.

Trim the bottom edge of the top cowling if necessary so that both cowlings can sit snugly in place
then drill through the centreswith a3.2 mm (%*) drill. Use clecosthrough some of the holesto hold
the cowlings together.

Sincetheenginehasalready been settothecorrect positionrelativetothefusel age, the cowlingswill
be set so that the front circular flat areais concentric with the engine propeller flange.

Trimtherear edge of the cowlingsas required to ensureagood fit to the fuselage, with thefront face
concentric with the propeller flange. The front face of the cowlings should be set to be 25mm (17)
behind the front face of the propeller flange.

Finally, after fitting the cowlings, cut out the front circular face of the cowlingsto leave aflange 25
mm (1") wide.
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Now mark a line, on both cowlings, 13 mm from and parallel to their rear edges. Mark the hole
centresaccordingtofigure2 and drill throughwitha1/8" drill and useclecosto holdtheminplace.

Enlarge the holesjoining the two cowlings together to 4.8 mm (3/16"), except for the rearmost hole
each side, and install MS21047-3 anchor nuts (10 in total) to the inside of the lower cowling with
TAPK33BS countersink rivets.

The remaining holes should also be opened to 4.8 mm and M S21047-3 anchor nutsinstalled to the
insideof thefuselage using countersink rivets. Asthethicknessof thefusel agewherethe anchor nuts
are to be located will vary depending on their position a selection of 3.2 mm diameter countersink
rivetsareprovided. Usethe shortest rivet that you can for attaching each anchor nut into thefusel age.

Countersink the outside face of all the holes of the upper cowling and the rearmost holes only of the
lower cowling, except the upper rear holes, to allow the Tinnerman washers to lie flat against the
cowling surface. The cowlings may now be fitted using the AN507C-1032R12 screws.

Shorter M S24693-C272 screws may be used for joining the two cowlingstogether and these may be
long enough to be used in some places securing the cowlings to the fusel age; however, note that the
lower inboard screws need to be longer than the rest.

ROTAX 912S EXTRA AIR INLETS
Introduction

The Rotax 912S engine is provided with a glass fibre cowl around the cylinders to ensure that
sufficient cooling air reachesthem. Thereisatubular air inlet for this cowl which islocated to the
starboard side of the propeller hub. To enableair to enter thecowl inlet, the Europa slower cowling
requires an additional air inlet tobemadeinit. (Seefigure 3). Because of therelative angles of the
inlet and the lower cowling, asimple hole is not adequate and so an inlet with alip isrequired.

This inlet is easily
made by using a
pre-made “splash”
moulding which
needs to be attached
temporarily to the
lower cowling. The
inlet lip is laid up
onto the “splash”
moulding lapping
onto the cowling.
After cure the
“gplash” moulding
is removed leaving
the inlet attached to
the cowling.

Figure 3. Lower cowl showing completed extra inlet.

Europa XS Rotax 912S Engine Manual March 2009 Page 7 - 3




Preparation

Locatethescribed linefor theinlet holein thelower cowling which isbetween the main central inlet
and the starboard side circular inlet. Thisline indicates the cut-out required to allow the “ splash”
moulding to fit to the outside of the lower cowling.

Cut the holein the cowling following the scribelineand trial fit the* splash” moulding to the outside
of thelower cowling, trimming the hole asrequired until it fitsproperly. A dlightly oversized holeis
not a problem as this will be catered for when laying up theinlet lip.

To prevent theintakelay-up sticking to the* splash” mould, coat the smooth side of the* splash” with
arelease agent. Wax based polish should work ok if no proper release agent is available.

Scuff sand 2-3cm (“1”) surrounding the holein the lower cowling on theinside only, in preparation
for the intake lay-up.

Scraps|eft over from larger lay-upswill beideal to use, if you still have them, otherwise cut enough
small pieces to enable athree ply lay-up to make the inlet.

Finally, securethe* splash” mould in position on the outside of the cowling, holding it securely with
adhesive tape.

Intake Lay-up

To give asurface which can be sanded to blend the intake lay-up into the cowling, first apply to the
exposed “ splash” mould only astiffish mix of epoxy and Expancell Micro. Thiswill act asagel coat
similar to the grey surface of the cowling. It is not necessary to use a proper gel coat for this
application.

Wipeoff any significant amount of microwhich may havegot onto thecowling. Tracescanbeleft as
we are not dealing with a highly stressed bond here.

Without allowing the micro to cure, lay-up piecesof “bid” cloth, lapping about 2cm (3/4”) onto the
cowling and running onto the “splash” mould. Ensure that the glass fibres go properly into the
corners and cover as much of the mould as you can. Overlap adjacent pieces of “bid” by 5-6mm
(/4”) at least. A total of 3 plies thickness should be laid up to form the intake. After lay-up is
complete, cover the lay-up edges with peel ply and leave to cure before removing the “splash”
mould.

Trimming
Theintake tube should be trimmed to be within about 6mm (1/4”) of the cowl inlet of the shroud on
theengine. Thereisno need to seal thejunction between theinlet tubes, or even makethem acloser

fit. Remember that theenginewill moverelativeto the cowling and contact betweentheinlet tubesis
not desirable.
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8. Cold air inlet plenum installation

Theengineinlet air isfed through aNACA duct situated in the top cowling. It passesinto aplenum
chamber which feedstheair directly to the carburettors. Thisensuresthat the coolest air availableis
used at al times, thus ensuring no reduction of engine performance.

Plenum chamber preparation

Drain holes

In the lowest point of each inlet tubedrill a3.3 mm (1/8") holeto allow any collected water to drain
from the plenum. Seefigure 1.

Carburettor vent tubes
The 6 mm diameter plastic vent tubes on the starboard side of each carburettor must beinserted into
the plenum chamber for the engine to run properly. Position the plenum chamber with the

carburettorsand, checking that thetubeswill reach, mark and drill a1/4” holeinto the sloping face of
the plenum about 4 - 5 cm (1.5” - 2") down from the upper surface. Seefigure 1.

Drain holes

Carburettorvent tube holes

Fig 1. View of plenum chamber (inverted) showing drain and carburettor vent tube holes.

Air filter
Theair filter should be atight fit into the square hole cut into the top of the plenum chamber. The

radius under the filter flange will cause the flange to not quite reach the plenum chamber surface.
Thisisnormal.
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Installation

Cut the 2"diameter rubber hose to make two 2" long pieces, then clamp the hoses to the tubes of the
plenum chamber and to the two carburettors using four size 3 hose clamps.

A support, made from 20mm (3/4”) wide 3mm thick aluminium, to take the weight of the plenum
chamber is attached to the engine mounting. Install the p-clip MS21919-D20 around the upper
member of the enginemounting frame (seefigure 2), and attach the support toit withan AN3-3A bolt
and M S21042-3 nut.

Taking thewei ght of the plenum chamber and with the support in position behindit drill through both
partswith a4.8 mm drill. Block off the carburettors with ragsto prevent swarf entering them whilst
you do this.

Rivet an M S21047-3 anchor nut to the inside of the plenum chamber using TLPD424BSrivets. To
guard against the possibility of thetail of arivet mandrel coming loose and falling into acarburettor,
either crimp therivet end closed or push the tail out with a small punch.

% ;

mm——

me ¢ ¢ L ¢ L4
REINFORCED RUBBER FLANGE —_—
4 3
PLENUM CHAMBER
MS21047-3
ANCHOR NUT
;,
© \
7 ® p
i AN3-3A BOLT
0 2 PLACES
O1G

SUPPORT —

MS21042-3 NUT \
B 1/

MS21919 DG20 P-CLIP

Fig 2. Sectional view of plenum chamber assembly.
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Insert the carburettor vent tubesinto their respective holesand, from theinside of the plenum, pushin
aplastic tee piece (part no. HT-4) to secureit. Push the teeinto the hole so that the tube is clamped
ontoit. Seefigure 3.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-n

........

I/I////
/

///‘-—;"—

CARBYRE TR
VENT TUBES (%)

‘67E3’
wose cuanes (x4)

Fig 3. Assembly of plenum chamber.

Air inlet

TheairinletisaNACA flushinlet whichismadein thetop cowling. Theinlet should be positioned
withitscentreline 65 mm (2.5") to starboard of the aircraft centrelineto alow for the positioning of
the coolant tank access door - see figure 1 on page 9-1.

The shape of the NACA inlet is scribed into the top cowling. Cut through the skin to remove the
NACA inlet shape, and make any necessary alterations to allow the NACA splash mould through
(seefigure 4). Scuff sand the inside of the cowling all around the opening.

For Hi-Top cowlings, trim away most of the area around the NACA shape of the splash mould,
leaving only a15mm (1/2") flange. Thiswill enable a good fit.
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Having coated the splash mould with release agent, such as polished wax, attach it to the cowling
outer surface with adhesive tape.

Layup2pliesof ‘bid" at +45° over the splash mould, lapping onto theinside of the cowling by at |east
2cm (3/47). Therectangular areat therear of the NACA inlet will be open, so thereisno need for the
layup to cover it.

Fig 4. Lay-up of NACA duct sides.

Skirt seal flanges

Toseal theNACA inlet to thetop of the plenum chamber askirt of reinforced rubber sheeting will be
used.

Theskirt seal sagainst thetop surface of the plenum chamber on the periphery of theair filter. Anair
tight seal is not required.

A flange, made from glassfibre much like the side pieces of the inlet, is moulded to the cowling
underside, onto which the skirt is attached with pop rivets.

Theflangemay be made at the sametimeasmaking the NACA sidepieces. Make cardboard formers
inthemanner described for the side pieces, and fix themto the cowling underside so that thefront and
rear flangesare asshowninfigure 2, and the side flanges arejust outboard of the air filter edges, not
the plenum edgesasthefront and rear facesare. It will bennecessary for thefront flangeto be stepped,
being fitted to theunderside of the cowling and the bottom of the NACA duct, flushwithitsoutlet.

Lay-up threepliesof ‘bid’ onto the cowling and duct underside, lapping onto the formers. Peel ply
the edges and allow to cure.

After cure, removetheformers and peel ply, then trim the flangesto finish about 25 mm (1") above
the top of the plenum chamber.
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Fig 5. Assembly of NACA duct and plenum chamber .

Skirt seal

Cut the length of thereinforced rubber strip so that it goes around the skirt seal flange from one side
of theinlet tothe other. Drill boththeflangeand therubber stripwitha3.3 mm (1/8") drill at about 3
cm (1/4") intervals, and rivet the two together using TAPD46BS rivets and |oad spreading washers
EURO11. Therivet head is best against the glassfibre so that the washer is against the rubber to
prevent it pulling through.

Cut the rubber at each corner as required to allow the skirt to spread on contact with the plenum
chamber. Gaps here are not critical; the air abovethefilter isnormally at a higher pressure than its
surroundings so that warm air will not enter the plenum chamber. The skirt should not fit too tightly
onto the chamber to avoid any transmission of vibration from the engine.
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9. Accessdoors

To enable access to check oil and coolant before flight, two hinged doors are required in the top
cowling. Seefigure 1. Thehingelineof the coolant accessdoor lies2.5cm (1”) to port of the aircraft
centre line, and the oil tank access door is centred over the il tank.

(2.58") 65

(1.0")25

- ——  —— - —— ——

4
+
|
|
1

OlL

OOLANT °

Fig 1. Approximate position of access doors and NACA inlet.

The doors themselves are cut from the cowling, so mark out 12 cm (43,") squares centred over both
the water expansion tank (not to be confused with the optional overflow bottle) and the oil tank.
Carefully cut thedoor panel from the cowling with aknifeor thin hacksaw bladeto minimisethegap
around it.

Flange

Reposition the door panelsin the openings as accurately as possible and tape them temporarily in
place from the outside.

Scuff sand the inside of the cowling around the door panels. Cover the door panel with plastic
sheeting to act as a release agent.
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Lay up four pliesof ‘bid’ at +/- 45° around the door panels lapping onto the cowling approximately
2-3cm (1).

Cover the lay-ups with peel-ply and allow to cure before removing the door panels.
Trimthe flangeto be 18mm (3/4") wide. Drill through thisflange, on the side opposite to where the
hingewill be, centred 7mm from the flange edge, with an 8mm drill. Now drill through the access

door to match the above hole, with a6mm (1/4”) drill.

Fit the spring receptacle 82-47-113-20 to theflange. Fit the white wear washer 82-46-101-39 to the
Yaturnfastener 82-11-200-20, insert thefastener through the door, and fit theretainer 82-32-301-12.

Hinges
Cut apiece of 20001-3 hingeto be 75 mm (3") long for each door and file a clearance cut-out for the

hinge pivot in both the door panel and cowling. Bond and rivet the hingein place using countersunk
TLPK424BSrivets. Countersink the cowling and door panel with adrill before riveting.
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10. Propéller and spinner

This chapter relates to the fitting of the Warp Drive ground adjustable propeller. If other ground
adjustable propellers are fitted the general principles will apply, but detailswill vary. Refer to the
figure showing the propeller and spinner arrangement at the end of this chapter.

Spinner bulkheads

Rear bulkhead

Carefully mark out and drill with a hole saw six holes in the rear bulkhead, concentric with the
periphery, to allow throughthe propeller drivelugswhich areinstalled intheengine propel ler flange.
Cut out also the central holerequired for the bossin the propeller flange. M ake these holes such that
the bulkhead is not loose on the lugs and centre boss.

Front bulkhead

Mark out and drill six holesinthefront bulkhead, concentric with the periphery, to allow through the
propeller attachment bolts.

Also make holesin the front bulkhead, centred on where each of the propeller blade clamping bolts
will be, to allow a suitably sized socket through with some clearance.

Drill through the head of each propeller attachment bolt to allow locking wire to be used.
Propeller

Assemble the propeller according to the manufacturer’ s instructions, setting the blade angles only
approximately at thisstage. Fine setting of blade angleis best done on the aircraft. Tighten the bolts
according to the manufacturers specification.

File the front bulkhead flange locally to clear each propeller blade, then bolt the propeller to the
engine propeller flange with the bulkheads either side of the propeller hub, and the face plate against
the front bulkhead. Tighten these bolts according to the manufacturer’s specification. Mark both
bulkheads and the propeller flange to note their relative positions for later reference.

Spinner

Cut away sufficient of the rear edge of the spinner in the three positions where the propeller blades
areto alow the spinner’ srear edgeto align with therear bulkhead flange. Allow aclearance of about
3-4mm (1/8") around the blades.

Althoughit’ sagood starting point, don’t rely on the alignment of the flanges of the spinner and rear
bulkhead to ensure the spinner istrue.
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Hold the spinner in place using adhesive tape or clamps then, with some form of reference pointer
positioned close to the spinner about 10 - 15cm (4"-6") back from thefront, carefully (with ignition
off - note that if the ignition leads have not yet been wired to switches the ignition will belive!)
rotate the propeller by hand to check for concentricity. Removal of aspark plug from each cylinder
will make turning the propeller easier.

Adjust the spinner as required to achieve concentricity then mark out and drill nine 4.8mm holes,
three equally spaced between each blade, through the spinner and the rear bulkhead flange.

Removethe spinner and install M S21047-3 anchor nutsonto theinside of therear bulkhead’ sflange
using TAPK 33 BS countersink rivets.

Measure accurately the distance from the rear bulkhead’ srear flange to theradial centrelinefor the
front bulkhead screws.

Mark aline around the spinner for the front screw radial centrelinethen mark off six equally spaced
centres around the circumference.

Drill through both the spinner and thefront bulkhead flangewith a4.8mmdrill at thesix centres, then
install MS21047-3 anchor nuts to the bulkhead using TAPK 33 BSrivets.

The spinner is now ready for installation with screws; however, the propeller pitch must be set
beforehand.

Propeller pitch

The relationship between propeller pitch and aircraft performance is something which will vary
dightly between aircraft, so a certain amount of experimentation will be required to establish
individual aircraft performance figures.

Also, individual requirements, such as runway length available, will influence the final propeller
setting used.

For the Rotax 912 engine, with the Warp Drive 62" diameter propeller with tapered blades, it is
suggested that you set the propeller to 17° pitch angleinitially, measured at the tip. For the Rotax
912S engine, with the Warp Drive 64" diameter propeller with non-tapered blades, set the pitch
initially to 19°. Whichever fixed pitch or ground adjustable propeller isfitted, when the aircraft is
stationary and the engineisat wide open throttle (WOT) you should seeaminimum of 5200rpm.The
bladeanglereferredtoistheanglebetween thepropeller’ srotational planeand theflat rear surface of
the blade at the propeller tip. Ensure that al blades are within 1/4° of each other.
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Make any subsequent pitch adjustments of no more than 1° at a time, assessing the difference in
flight performance each time.

Blade pitch adjustment

Y ou may find your own method for adjusting the propeller blade pitch but the following method has
been found to work well.

Measure the angle to the vertical that the propeller flange is at by using the inclinometer, which is
provided with the Warp Drive propeller, and make a note of it.

The vernier scale enables accurate measurement of anglesto within 5 minutes of arc. A description
of how to useit isincluded later.

Next rotate the inclinometer 17° from the propel ler flange angle (clockwise when viewing from the
port side of the aircraft.

Adjusting method

Set the propeller blade that isto be adjusted horizontal, with the |eading edge uppermost, checking
thiswith a spirit level.

Clamp the inclinometer to the back of the blade tip.

Slacken off thefour blade clamping boltsand the four closest propeller hub securing bolts. 1t should
now be possible to rotate the blade to the desired angle.

Oncetheblade angleis set, tighten the bolts, 20 inch pounds at atime, starting with the bolts nearest
the centreand working outwards. After tightening the bolts, check that the blade angl e setting hasnot
altered.

Turn the propeller to the next blade and repeat the sequence.

After the last blade has been set, check that the others have not been disturbed. Don’'t accept a
mismatch between blades of an angle any morethan 15 minutesof arc. Having satisfied yourself that
the bladesarewithin acceptablelimits, wirelock the six propeller securing boltsin pairs. Seetheinset
diagram in the main figure.

Run theengineto check that thedesired static R.P.M. isachieved theninstall the spinner, checking it
for concentricity.

Warning : It is imperative that special care is taken in the attachment of the spinner. If it is not

securely fastened and departstheaircraft in flight it will destroy the propeller which could resultin
failure of the engine mounting.
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Note: The Warp Drive propeller may be supplied with some leading edge protection tape. Our
experience has shown that its inclusion degrades propeller performance, and its use is not
recommended.

Balance

To avoid damage to engine parts, instruments, etc., it may be necessary to balance the
propeller/spinner assembly. Dynamic balancing is recommended.

The vernier scale

Thevernier scaleontheinclinometer supplied withtheWarp Drivepropeller isdesigned toallow the
accurate measurement of small angles that would otherwise be too small to see using a standard
scale.

The principle of its operation isthe alignment of lines on inner and outer scales. The outer scale on
your inclinometer isin degrees of arc and the inner scale represents minutes of arc.

As an exercise, using the inclinometer, align the two zeros of inner and outer scales together.

If you now look at the alignment of the graduations of both inner and outer scales you will see that
they progressively misalign asyou move away from the zero and then, after the 30 of theinner scale,
they start to realign until the graduation marked 60 isback inlinewith agraduation on the outer scale.
Seethefirst illustration in the figure below.

0 0.0 10
O
2 30 30 A
o 10 0 ;IO 0
30 O g
60 f 30 60

Fig 1. Vernier scales
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If you now look at the graduation mark representing 15 ontheinner scaleand rotatethisscaletoaign
with the nearest adjacent graduation on the outer scale you will have moved the inner scale 15
minutes of arc or 1/4°. See the second illustration in the figure below.

Looking at how the two zeros have misaligned will confirm that the inner scale has moved
something like 1/4° but, without the vernier it would be difficult to be absolutely sure.

INTENTIONALLY BLANK
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11. Commissioning the engine (912/9123)

Overview

There are severa checksthat need to be made as part of commissioning the engine. Y ou need to be
surethat therearenorestrictionsintheoil linesor thefuel lines, and that theengineoil systemisfully
primed before first start up. Y ou also need to check that both the electric and the mechanical fuel
pumps provide sufficient pressure at the carburettors.

Note: Refer to the Europa Final Inspection Checklist for the Rotax 912/912S at Annex A before
commencing commissioning.

A limited amount of test equipment is necessary for commissioning, and kits are available from
Europa Aircraft on hire to carry it out.

Fuel Flow Checking

Checking the fuel flow of the electric fuel pump is carried out with the engine stationary.
Connecting the test kit

Disconnect thefuel lineat thelast carburettor inthecircuit, after thefuel returnline, andinsertthe* T’
piece and control valve from the test kit. Arrange a suitable receiver for the discharge from the
control valve, which will need to be able to measure a quantity of approximately 2 litres.

Setting up

With the aircraft fuel selector valve on Main, switch on the el ectric pump. Open the stop valve and
adjust the setting of the control valve such that the pressure on the gaugeis 0.15bar (2.2psi). Close
the stop valve.

Checking Flow

Now empty the receiver, then open the stop valve and measure the time taken to deliver 2 litres of
fuel.

The JAR-VLA requirement isfor aflow rate of 125% of full power fuel consumption. To achieve
this the pump must deliver the 2 litresin not more than 4 minutes (912), or 2.25 litresin 4 minutes
(9129).

After thistest iscompleted closethe stop valve, and leave thetest equipment in position ready for the
mechanical fuel pump test which will follow later.
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Oil system

It is necessary to check that the suction at the oil pump inlet is not excessive. Rotax specify a
maximum depression of 0.3 bar (4.4 psi) below ambient pressure at the oil pumpinlet at full throttle.
To check thisa' T’ piece must be inserted into the oil pump suction line.

Disconnect the hose from the oil pump inlet, and connect the short hoseand ‘T’ piece from the test
kit, with the pressure/vacuum gauge connected to the leg of the ‘T’

This test has to be carried out with the engine running at full throttle, and will be carried out later.
Beforefirst start it is necessary to prime the oil system.

There are 2 methods to achieve this - which one you use depends on whether or not you have a
compressed air line:-

Method 1

1. Block the return line from the bottom of the engine to the oil tank, by disconnecting it at the
tank, and plugging the tank connection.

2. Using acompressed air line with a pressure between 2 and 3 bar (30 to 45 psi) pressurise the
oil tank through its vent connection. This pressure isto be maintained for at least 30 seconds; it
will help if during thistime you get an assistant to turn the propeller in the normal direction.

Note: Ensurethat the ignition is off, and for ease of turning, remove one spark plug from each
cylinder.

3. Unblock the return line, refit the vent line to the tank, and refit the spark plugs if removed.
Spin the engine with the starter with the ignition still off and check the pressure reading. It
should rise immediately, but if it has not risen within 10 seconds, stop and repeat the priming
procedure. Continue cranking until a stable pressure of at least 1.5 bar (22 ps) is reached.

Method 2

1. Carry out step 1 above.

2. Disconnect the suction line at the oil pump inlet connection. Pressurise the oil tank using a
bicycle pump or other low pressure source into the vent connection on the neck of the tank.
Continue with the pressure until oil flows freely from the hose which you disconnected from the
oil pump. Quickly reconnect the hose and remove pressure. Rotate the engine several times with
the propeller as described above.

3. Carry out step 3 above.
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After priming, make surethat all oil connections are secure and that the il tank isstill full at least to
itsmid level.

First start

Althoughthe engine hasbeenrunin by themanufacturers, itisprudent to operateitinitially at afairly
conservative power setting until you are sure that there are no problems with cooling.

Once you are happy with the general engine running you can carry out the remaining fuel and oil
system checks.

Oil system

Run the engine at full power, and check that the depression in the ail inlet pipe as measured by the
gauge already fitted isless than 0.3 bar (4.4 ps).

Checking Mechanical Pump

Having already checked the electric fuel pump, you must now check the mechanical pump.
Withthetest kit still inthefuel lineclosethe control valve and openthestop valve. Runtheengineat
full power and adjust the control valveuntil the pressureis0.15 bar (2.2 psi). Again measurethe fuel
flow into the receiver; thistime the flow rate must be a minimum of 25% of the fuel consumption at
full power, which equatesto 1 litrein 10 minutes.

Repeat this test with the fuel selector valve at Reserve.

Finally check that, with the engine idling and both fuel pumps operating, the fuel pressure does not
exceed 0.3 bar (4.4 ps).

CAUTION
When conducting any checks do not run the engine at high power settings without having suitably

secured the aircraft against unwanted movement. For monowheel aircraft it is strongly advised to
tie the tailwheel down to prevent the possibility of nosing over.
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AIC REG. ..ot L.A.A NO (UK ONlY).eeiiiiiiieeeeee e
OWNES ... Kit Serial NO.....covvvveciriceeeeeee, Date......ccccovvrereeenen.
Enginetype: Rotax 912/912S Engineserial NO.......cceeeveeveriniiennen,

Propeller make and Designation .........cccceeeeveeiinnnenne Diameter .................

Check the Europa website for the latest version of this checklist.

Note: This check list only covers specific items for inspection of the Europa aircraft. General
inspection must be carried out in addition to these items. Items covered in the inspection stages
during construction are not included in this|ist.

Theinspector should check and initial each separateiem of these inspection sheets. Duplicate check
itemsrequire asecond signature. For aircraft registered with the L.A.A. acopy must be sent to the
Engineering Department of the L.A.A.

The latest mandatory Europa modification which affects the engine installation isMod 72.

Check that the engine complies with all Rotax mandatory bulletins and Europa mandatory
modificationsissued to date. The engine may be“new” but abulletin or two may have been issued
since the engine was built (or since purchase).

General

Check incorporation of Mod 72 - Undercarriage Mounting Frame Reinforcement

Check clearance between the engine mounting frame and the moving parts (CS21) of therudder and
cable installation.

Verify that the coolant mixture is 50/50 glycol/water, in accordance with the Rotax Operators
Handbook and Service Bulletin SB3UL97R1.

Mounting bolts
Check that four washers are present on each bolt, whether used between the engine mount and

landing gear frame to adjust engine orientation, or as spacing washers. Check that the nuts are split
pinned.
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Lubrication system

Mod 48 - routing of oil hose

Check that the oil outlet banjo bolt (underside) is wire locked.
Check that the drain plug (port front) is wire locked.
Carburettors

Check incorporation of Mod 32 - Engine bay fuel line insulation

Check that the carburettors are secured with spring support (Rotax part) or wire locked to balance
pipe elbow fitting.

Check that rubber mounting flange clamp has 7 mm gap, and that the gap is on the underside.
Duplicate check that both throttles are working over the full range, and that they close together.
Check that the choke control works correctly and closes fully.

Check that fuel inlet banjos are correctly orientated.

Check that overflow pipes terminate near air inlet filters or inside plenum chamber.

Electrics

Check for chafing of wires through firewall.

Check that metal p-clip is used without insulation to clamp the metal braided sheath around the
cables from the ignition boxes.

Check that an earth wire is connected to the above p-clip.

Propeller and spinner

Check ground adjustable propeller bades pitch angles are within 1/4° of each other.
Check for correct wire locking.

Check that tracking of bladesiswithin + 3mm (1/8").

Check that spinner runstrue.
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Operation

Check maximum static rpm is 5200 or higher (fixed pitch and ground adjustable propllers) - see
chapter 10 page 2.

Check and record fuel flow with both electric and mechanical fuel pumps - see chapter 11.

Mogas (Aircraft on U.K. register)

Rotax engines are designed to run on Mogas. Please note that if you intend to use Mogas in your
aircraft it is necessary to apply for permission from the L.A.A.
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