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Important: the chapter fuel injection (appendix Al) is only to be used in connection
with the operating instruction and settings manualfor Sauer engines serie
S330, S550, S625, S650 and S950. Each topic indperating instructions,
with the exception of the chapter for mixture formaion in the carburetor,
is still unrestricted and valid.
Read the operating instructions completely beforehe assembly of the
engine or before starting the engine.

General directions:

In the interest of the ongoing developments ofroducts, we reserve the right to change the
delivery volume in form, technique and supply. Wsoaask for your understanding that the
data in this instruction manual gives no furtheirols.

For further info:
Please contact your nearest Sauer dealer/distributo
or
Sauer Flugmotorenbau GmbH, Nieder-Olmer-Str. 16, D55270 Ober-Olm
Tel.: +49 (0) 6136 89377, Fax: +49 (0) 6136 85466
e-mail: info@sauer-flugmotorenbau.de hompage:www.sauer-flugmotorenbau.de
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1 Description of the fuel injection

1.1  General description of the fuel injection

The applied fuel injection system is a sequentialtipoint fuel injection. The throttle body
injection is installed instead of the carburetootBthrottle body injection (TBI) units are
connected at the bell crank and are synchronizéd @ach other through the throttle body
shaft.
The fuel pressure is 3 bar (42 Lbs. PSI). Thisr&lpced through an electric fuel pump and
stays consistent with the help of a pressure régula
To avoid interruption from contaminated fuel, aisgrof fuel filters are installed before and
after the fuel pump.
The amount of fuel is controlled through the inggchozzle (governed by the throttle
position-RPM).
The dosage is refined through different adjustnpamameters.
The following parameters are used for the calooitatif fuel ratio-amount of injection:
- Throttle position

RPM

Ambient air temperature

Barometric pressure

Engine crankcase temperature

Acceleration rate

Manual manipulation (optional)

1.2 Nomenclature and description of each single compone
Throttle body injection (TBI)(Picture 1 Position 17)
Function: Performance regulator of the engineubhooperation of the throttle
body.

The TBI consists of the following main components:

1. Trottle position sensor (potentiomet@Pjcture 1 Position 22)
Function: To electronically transmit the analoglargf the throttle valve to the
injection system.

2. Injector valvegqPicture 1 Position 18)
Function: Dosage and atomization of fuel.

3. Throttle cable and bell crar{fRicture 1 Position 23; 23a; 23b)
Function: Throttle cable housing and the adjustnoétite off idle motion of bell
crank as well as attachment of throttle cable dieladjustment.

4. Pressure regulator and pressure regulator hou$tigure 1 Position 24 & 27)
Function: maintains 3bar (42 PSI) fuel pressurda¢oinjectors.
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Fuel pump/filters
Function: To filter the fuel and to produce theeotjon system pressure.

The fuel pumpf/filter units consist of the followimgain components:

1. Fuel filters(Picture 2 Position 3)
Function: To protect fuel pump from pollutants dezahan 60 microns.

2. Fuel pump(Picture 2 Position 3)
Function: To produce the system pressure and ddlieéto the injection valve.

Warning Only connect the fuel pump power supply through computer power
supply. Never connect it independently. In caseaofident it's not
certain that the fuel pump will shut off with a manning engine. (Fire
danger)
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Wire harnesgPicture 3 Position 2)
Function: Electrical connection between the serigonsators and the computer
power supply.

The wire harness consists of the following compdsten

Sensor/sensor connectors:

1. Air temperature sensor

2. Crankcase temperature sensor

3. Plug connector to throttle position sensor.
4. RPM connector

Actuator connectors:
1. Injector valve power supply
2. Fuel pump power supply

Other connectors:
1. Computer power supply connector
2. Power supply 12 Volt

Control Unit (Black box)Picture 3 Position 1)

Function: Processing of data from sensors. Powgslguo the injector valves,
the fuel pump, and houses the barometric sensor.

The control unit consists of the following maimgoonents:

1. Plug connector

2. Barometric pressure connector

Features: On the side of the control unit is &etievith the number of the
downloaded software.
Example (3203-11) Engine type-625, version-11.
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Picture 3: Wire harness with control unit

Drehzahlsignal Number of injectors depending on the engine type.
. Motor typ 950 = 3 St.

Motor typ 550, 625, 650 =2 St.

Motor typ 330 = 1 St.

Einspritzventil
Injector
Drosselklappen-
Sensor p

Throttle angle &
SSSSSS N

Luft-Temperatur
Air temperature

Motor-Temp.
Engine temp.
Spannungsversorgung 12V
2~ Voltage supply
P Kraftstoff-
AlTe) pumpe
Fuel pump

Waterproofed plug

2. Installation instructions
Because of the fuel injection system it is possiblstart and run the engine in any position.
For a secure and trouble free operation you musagiantion to the installation instructions.

2.1 Electrical installation (read also the hirthinformation 0065 ,Additionafdrmation on
voltage supply and ignition system”)

2.2
The 12 Volt power supply has to be connected sépavehich means between the
battery and the computer there cannot be any elleetrical components (consumer)
connected to it.
The wire harness is to be installed in a way whieeeelectrical cable cannot touch any
groundduring operation.
The cable has to be installed in such a way thathamce of wear or breakage could
occur.
All components are water spill proof. Neverthelgss should protect the components
from contact with water.
The control unit has to be installed in an areare/libe air pressure sensor (nipple
protruding from side of computer) cannot be inflceah by turbulent air.
The air pressure connector cannot be sealed dfbémucaps etc.).
The electrical components cannot exceed an operaémperature of 80 degree
Celsius, 176 degree Fahrenheit. (Short time maxiragposure of 100C, 212F)
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The wire harness has to be installed with a sefficenough distance from all other
electrical wires to prevent electromagnetic intenfee of the sensor and computer
wires of the injection system.

To avoid any possible interferences EMC to the \Wwamess it is not allowed to lay
any other cables parallel in a distance of mininfiihtm. Attention must be paid
especially to the ignition input lines and to threes from engine to governor and from
governor to the battery since these are carryiggbirents and / or high voltages.

The required wire diagram and applicable fuseshosvn in the ciruit diagrams.

2.2 Hydraulic Installation:
The maximum suction height for the electric fuelqis 500mm or 19 inches. (Also pay
close attention to extreme flying position i.e.g¢ak).
The fuel pump should be installed close by the faek, so the suction pipe stays short.
The supply has to be dimensioned where the fuelppocam suck in a minimum of 120
L/H. (Recommended pipe diameter minimum 10mm 0@ @8hes).
All fuel-carrying components have to be installedhwenough distance from any hot
component to prevent danger from fuel ignition xplesion. (i.e. exhaust system).
Each fuel line has to have a pipe clamp instalbedécurity.
The fuel lines between the fuel filters and the iragmust be made of fuel durable
material and resist a pressure of min. 6 bar.
The fuel return line to the fuel tank must haveianteter of 8mm or 0.312 inches to
prevent backpressure.
With a double fuel tank system you must pay clogention that both fuel tanks are
connected to each other in such a way that unewehlévels do not occur from fuel
return.
On dual fuel tanks which are controlled separatgby, must have an overflow connection
installed, or it must have a fuel return valve thall direct fuel to the tank that is in
operation so as not to deplete operational fudd tarcreate an overflow situation.

Warning: It is not allowed to use an inline fuel meteringtem. Because this type of

system restricts in a not acceptable amount thieflfme. And these can corse
heavy engine failures.

2.3 Installation Instruction
1. Install the engine according to the operation mhand the service information A.

2. Install the computer at a suitable place (pay #tario the length of the wire harness)

3. Install the wire harness according to the abovetioeed connections and connect the
12-pin plug to the computer.
Attention: The 12-pin plug can only be connected in one wsivith the computer.

4. Connect the power supply (red +) with the on/offtsin The supply line to the switch
has to be installed according to the above namsttuictions. Connect the power
supply ground (black -) to a ground or even bettgectly to the (-) negative pole on
the battery

5. Install the fuel pump (close by the fuel tank), dag the pressure line from the fuel
filter to the engine. Secure them with the pipenga (picture connection to the
engine-connection to the filter).

6. Connect the supply line from the fuel tank to thet®n connection of the fuel
pump/fuel filter (big pipe connection) and securer with the pipe clamps.

04.08.09 Version 4.00 DOC_Appendix_Al_E _4.00 Pagé17



8. The green and black wires from wire harness musbbeected to clamp
85 and 86.

9. Connect the separate feed line (cable cross setftornmm?) from the switch
of the fuel injection (point 4) or directlly witmal2amp. fuse from the battery (+) to
clamp 30 of relay.

10.Join the clamp 87 of relay to the positive conraec(it) of fuel pump (circlip 4,3 mm)
(cable cross section 1,5mmA?2).

11.Connect to earth the negative connection (-) off fuenp.
Attention: please make safe that the connectigratth up to the battery is ensured at
all events transmitting at least 8 Amp.

12.Hook the throttle cable to the bell crank of thel TBicture 4 Position 5) Adjust the
throttle cable with the adjusting scréRicture 4 Position 2)so that the throttle cable
in the idle position has some play (2-4mm or 0.07856 inches) and secure with the
locknut(Picture 4 Position 1) You have to make sure that the idle {®@jture 4
Position 5)nut is adjacent to the throttle st@icture 4 Position 3).

13. Function testing:
Turn on the fuel injection system (without startitige engine). In doing so the fuel
pump must run 3-8 seconds.
Open the throttle valves completely. By doing sa yaust clearly hear a rattling noise
from the injector valves approximately 1 secondumation.

14. After repeated openings and closings of the tlegttlu need to check the gasket of the
fuel hydraulic while the system is turned on.

2.4  Additional Steps to Increase the Breakdown Securityor the Unit:
The following steps are not necessary for a segpegation of the system. However,
every technical device (equipment) can have traubled even complete breakdown.
To have a high security or even a redundancy im sases the following measures
can be built in.

1. A parallel fuel pump, with the require fuel filtém and fuel filter out which can be
switched manually should the main fuel pump faiedo interruption of power or
clogged filter.

2. To avoid interruption of the RPM signal. The sighaé of the injection system must
be only connected to the ignition system and notadditional RPM tachometer
(factory installed). In case of interruption causgdh tachometer the RPM signal could
be affected and possibly send a wrong signal tadneputer.

Recommendation: Use an inductive tachometer, which gathers RPMgsufrom
the spark plug wires.

3. Control of the fuel injection system:
Control of the fuel injection system: To recogniaterruptions of the hydraulic system
early, the fuel pressure (operation pressure appaiely 3 bar) should be monitored.
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2.5

Interruption can happen due to clogged filters detective pressure regulator, which
can cause a change in the system pressure.

To recognize interruptions in the electrical systearly, you should monitor the

voltage and power supply to the injection system.

In case of defective regulators or a defective asores component the battery voltage
will slowly sink (battery discharge). This can betetted early and through proper
measurements (turn off all consumers not necedsarthe primary operation). The

operation time can be prolonged in this method. @mum voltage necessary to
operate the fuel injection system is 10 Volts.

Power supply control:

Should, due to a damaged electrical componentctioje valves, fuel pump) the power
supply increase, you can detect this early throughsuring the amperage.

Additional Steps For A More Effective Engine Operaion:

RamAir Box

When operating in tractor configuration, you cag tle airstreams and the developing
backpressure in a ram air box to “charge” the emglio avoid unnecessary leanness of
the air/fuel mixture, you must have a hose conpactirom the computer
barometric pressure sensor to the ram air box s@dmputer can compensate for the
increase in air pressure.

Computer interface and RS232 interface hardware.

With the software you can monitor the sensors &edréturn signal of the injection
system. Beyond that you can download new programshé control unit. These
updates are available through authorized Hirthribistors or Gobler-Hirthmotoren via
the Internet. With that, you will always have thewest software update.

To protect the ECU from electro magnetic influanges can put the ECU in a metal
box which is connected to ground.
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3. Operation of the equipment
The injection system has automatic cold start corsgion.

3.1 First time in operation:

PopbPE

o o

Turn on the ignition system.

Turn on the injection system.

Open the throttle valves fully.

Turn the injection system on a second time fortaltof 10 seconds of purge to

allow the system to fully evacuate air from theteys

Close the throttle fully.

Engage starter to start the engine. Should thenengot start, you may need to

open the throttle valves slowly during start up.

Comment: The starting sequence should be interrupted aftaaximum of
20 seconds, if the engine doesn’t start. Afteratdbreak repeat
starting sequence.

As soon as the engine runs on it's own, turn aéfgtarter and keep engine running

with 2-3 short burst of acceleration.

Warm up the engine at 2000-3000 RPM under a liglatd.| (See operation

instruction Capital 2.2 “Warm up recommendation”).

If the engine is warm, adjust throttle to idle (&spital 4 “Adjustments”).

.During and after the first operation you have to te following test on the

injection system:
Check the fuel lines and connections for leaks.
Check fuel lines for cracks and signs of rubbing.
Check electrical lines for secure connections aguissof stress.
Check throttle cable for smooth operation and sgcur
Check idle speed and adjust if necessary.

Exchange any damaged parts, and install new paré&edordance to proper installation
procedures to avoid damage.

3.2 Starting The Engine

3.2.2
1.
2.
3.

Cold Engine
Turn on the ignition system.
Turn on the injection system.
Start the engine with throttle fully closed. Shoth& engine not start under those
conditions, open the throttle slowly while startitig engine.

Comment: If engine doesn’t start, stop the starting segeeafter a
maximum of 20 seconds. After a short break, reg¢atting
sequence.

If engine fails to start after repeated attemptthvabove procedure. Advance
throttle to full open position. This will cause thgectors to spray at 100% for 1
second. Return throttle to closed position and aepearting procedure. If engine
fails to start do not repeat this step as engirib@come flooded.

As soon as engine runs on it's own, turn off staated keep engine running with
2-3 short accelerations.

Warm engine at 2000-3000 RPM under a light load.
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3 Hot engine

1. Turn on the ignition system.

2. Turn on the injection system.

3. Start the engine with throttle slightly open. Shibtlie engine not start under those
conditions, open the throttle slowly while startiitg engine.

Comment: If engine doesn't start, stop the starting seqeeafter a
maximum of 20 seconds. After a short break, repstatting
sequence.

4. As soon as engine runs on it's own, turn off staated keep engine running with
2-3 short accelerations.
5. Warm engine at 2000-3000 RPM under a light load.

3.3 Disassembly Of The Engine
1. Turn off the injection system.
2. As soon as the engine quits, turn off the ignisgatem.
Comment. You must absolutely not forget to turn off theitgm system, because it may
cause damage to the ignition electronics. Furthegmuy touching the primary
side, the remaining voltage may lead to a shock.
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4. Adjustments

The system is adjusted at the factory.
The idle was adjusted to 1400-1500 RPM without dwad (without propeller and

gearbox).

The throttle valves and throttle position sensar synchronized to each other and cannot
be changed.

Attention: Don’t twist the adjusting scre(icture 4 Position4)because the

factory did the synchronization.
The only required adjustment is the idle. To dot thau must pay attention to the
following:
Engine must be warm.
The load, which impacts the engine in idle positiogs to be installed (propeller etc.)
The throttle cable must have a 2-4mm or 0.078-0itélBes play while in idle position
so the idle stop screw is adjacent to the threttg(Picture 4 Position 3)
An idle RPM is chosen so that the engine runs smantl secure (recommendation: 1200-
1800 RPM)
To make any necessary adjustment, turn the idlesadgrew in or oufPicture 4 Position
4). Clockwise turn increases RPM, counterclockwiseebses RPM.
Tip: Open throttle valves in order to better accesgsstajent screw.

Picture 4: Throttle body. 2

1
Counter nut
Adjusting screw for
the throttle cable gap

Idle base plate
Adjusting screw for
the throttle
syncronisation (Basic
adjustment is factory
setted. Never turn this
screw)

Idle adjustment screw
Throttle cable disc

\

3/4/ T
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5. Maintenance/Service Intervals

The injection system is, except for the disciplenponents, maintenance free.
The following maintenance and control work hase@brformed:

No. | Description Interval
After Beginning: | Then every
(hours) (hours)
1| 5| 10| 25
1. Check fuel system for damage (i.e. cracked lines) X | X | X [25h
2. Check electrical wires for damage X K K K 25h
3. Check the condition and function of the throttlelesbefore. each start up
4. Check the throttle cable for damage and lubricate. X | X X |50h
5. Clean air filter or replace if necessary X  25h
6. Check fuel filter for contaminants and replace etessary before X 50h
replacement interval (change fuel filters together)
7. Check screws and nuts on the fuel pump, TBI, dterficable X | X | X | X [50h
fastenings etc.

The following parts must be replaced:

No. | Description Replacement
interval

1. |Inlet fuel filter All 200h

2. | Outlet fuel filter All 200h

3. | Airfilter All 250h

4. | Fuel pump All 2000h

5. |Injector valves All 2000h
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6. Circuit Diagrams
6.1 Hydraulic circuit diagram

Kraftstoffleitungsquerschnitt: Innendurchmesser d=@

Fuel line diameter: Inner diameter d=8 mm

Stabile Kraftstoffleitungen sind wegen der Pulgatio zu verwenden.
Use stable fuel lines because of the pulsation.

Druck-Regelventil markiert héchsten Punkt hinter ideaftstoffpumpel

Pressure regulator must be the highest point bdbelgump.

Krafsicfftark Ducke ‘
vertil
Reglatar
L1
Ungetungsaluck
Eniromrent pessue
dedische + Krafistaff
Kreftstoffilter » Krafistoffipunpe > MkmoFilter
R filter dectiic R
fudl pump - Mcrofilter

Bnspitzdlse 1
> ® > Injecior 1

Ps > Eirspitzdse.
Ifecta ..

C—F Einspitzdse2
Injector2

f Tag Name
€ Gezeichnet: | 04,08.09 Manthey
d Geprirft 04.08.09 Manthey
C Kraftstoffleitungsplan fur
b Einspritzanlage
a Fuel line diagram for Injectigrstem

Buchstabe

Anzahl Anderung Tag

Name

S330, S550, S625, S650, S950

Rohteil-Nr.

Maf3stab

Zeichnungs-Nr.
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6.2 Electrical circuit diagram
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f Tag Name
e Gezeichnet 08.01.99 Rogele
d 1 neu |27.080L Ro [Geprift 08.01.99 Rogele
C 1 neu | 18.07.08 RO [Schaltplan 2-Zylinder Einspritzanlage
b 1 neu [03.07.0L RO [Wiring diagram 2-cylinder injection system
a 1 neu [11.09.0p R6
Buchstabg Anzahl Anderung Tag Name 2702’ 2703,2704, 2706
Rohteil-Nr. MaBstab | Zeichnungs-Nr.
- - 17 AA 100
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Searching for Defects

Trouble

Cause

Control

Repair

Engine doesn't start

Power supply to computer
interrupted

Check if computer has voltage

Reestablish connectio

Fuel pump not working. After
the injection system is turned o
you should hear the fuel pump
after 3 seconds.

1. Check the electrical wires for connection.
n

2. voltage and reestablish connection.

Establish connection

Replace broken fuel pump

No RPM signal

1. Connect a digital RPM meter to RPM signal termitta|
verify signal
2. Reestablish connection after verification.

1.

See capital ignition system

Establish connection

Interruption of the injectionMust be inspected by factory.
electronics.

Interruption of the ignitionSee capital ignition system.
system.

Engine runs irregular; pows

deficit, and overheate
engine, engine star|
difficult.

2injection valve defective.
d
ts

Disassemble |-valve astdrt engine. Compare the injecti
picture of the E-valves with different throttle valpositions.

dReplace defective injection valves.

Fuel pressure is incorrect.

1Control fuel pressure.
2. Check fuel filters for contaminants.

1.
2.

Replace pressure regulator
Replace both fuel filters

Defective sensors

Must be checked by factory oth wielp from softwar
package accessory).

cReplace defective sensor.

Maladjustment of the thrott
position sensor

eMust be checked by factory or with help from softe
package accessory).

Restore the adjustment.

Cable or plug connectig

defective.

rCheck plug connection and cable for transit or idrthe
sensor signals with software package (accessory).

Replace defective cable or plug.

Also see capital ignition syste

and engine description.

m
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