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I. General

1 Log of revisions
2 Pages included
3 Contents

4 Total view

5 Three plan view
6 Description

il. Operating limitations

Permitted operations
Minimum equipment
Engine limitations
Engine

Engine RPM

Engine oil

Fuel

Cooling liquid
Manifold pressure

NOOAWN

not applicable

NouwhAARAABADOND

Crew
Weights

@

Beginning of Jar 22 and LBA approved part.

1.6.1 Engine

1.6.2 Propeller

1.6.3 Propelier control panel

1.6.4 Operating instruction for constant speed propeller
1.6.5 Fuel supply for fuel injection

1.6.8 Electrical system

1.6.7 Ignition

1.6.8 Engine operation in emergency mode

Category of airworthiness

Exhaust gas temperature

Airspeed limitations and load factor limits

1.6 Centre of gravity at flight weight

i1.10 Load table
.11 Placards

[1l. Normal operation procedures

1.1 Cockpit layout and controls (Photo)

.2 Daily inspections
.3 Pre-flight inspections
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Il. Normal operation procedures (continued)

.
1.
1l

11

.
.
1.

Before starting engine

Starting engine

Warm up, propeller control and run-up
Warm up

propeller control

Run-up

Taxiing

. Before take off

. Take off and climb

I11.10 Horizontal flight and cruise

111.11 Engine shut down and restart in flight
11.12 Descent

111.13 Approach

I11.14 Landing

I11.15 Soaring

I11.16 Landing with dead engine

111.17 Inspection after hard landing

111.18 Engine start with external electrical power

OODNOOO DO
wN =

IV. Emergency procedures

IV.1 Spin recovery
IV.2 Folding door jettison and emergency exit
IV.3 Engine malfunctions
IV.3.1 Engine failure during take off
IV.3.2 Engine failure in cruise flight
IV.3.3 Red warning light, emergency battery discharge, illuminated
IV 3.4 Red warning light, fuel pressure, illuminated
IV.3.5 Red warning light, generator failure, illuminated permanently
IV.3.6 Engine oil pressure low
IV.3.7 Engine oil-/engine coolant liquid temperature high
IV.4. Malfunction of propeller pitch control
IV.4.1 Malfunction of propeller pitch control with engine operating
IV 4.2 Malfunction of propeller pitch control when soaring
ine fire
:://g EEr?ggine restart in flight with main battery depleted
IV.7 Miscellaneous
V. Performance datas
V.1 Take off distance
V.2 Landing distance
V.3 Climb schedule
V4 Go around schedule
V.5  Cruising speeds

Ve Gliding performance

V7 Range ,
Ve Fuel consumption
V9 Stall Speeds

End of JAR 22 required and LBA approved Part
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VI. Rigging and derigging

VI.1 Rigging

V1.2 Derigging

VL.3  Parking

V1.4 Transport

VI.5 Simple maintenance
V1.6 Maintenance directions
VIL.7 Repair directions

VIl. Centre of gravity (CG)

Vil:1 Weighing procedure for CG at empty weight
VIl.2 Position of CG at empty weight

Vil.3 Weighing report

Vii.4 Calculation of CG at flight weight

VIl.6 Example to load table

VIil. Removable checklist

Appendix 1
For the Flight Manual G109B Engine Limbach L2400DT1 Propeller MTV-1-A/L 170-
05 when using for towing (Option)
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1.4 Total view (photo)
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1. 5. Three plane view
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1.6 Description

The G_ 109B is two-seat motorglider with T-type stabilizer, fixed gear with fairings
and airbrakes extending out of the upper surface of the wings. The seats are
arranged side-by-side.

This motorglider has been produced under the latest technology of industrial glass

fib_re anc_i carbon fibre design. The G 109B is the further development of the G109.
It is designed for instruction, training, competition and cross-country flights.

. Technical data:

Span: 17.4m (57.09 ft)
Length: 8.1m (26.57 ft)
Height: 1.7m (5.58 ft)
Aspect Ratio: 16:1
Wing Area: 19 m2 (204.5 ft?)
Max. Flying Weight: 850 kg (1874 Ibs)
Max. Wing Loading: 44.7 kg/m? (9.16 lbs/ft?)
Airfoil: E 580
Engine: Limbach L2400DT1
Propeller: MTV-1-A/L 170-05
= X Date of issue; Page
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1.6.1  Engine

The.r_notor glider has retrofitted with an aero engine Type LIMBACH L2400 DT1
Certified according JAR-22 H, with electronic fuel injection, dual electronic ignition,
turbo charged and liquid cooled cylinder heads. For technical data refer to the
appropriate engine operation manual. Engine control and observation instruments
are mounted in the instrument panel.

The main switch is a key operated turning switch. When turning clockwise there are
two equal ON positions, turning further clockwise there is a spring-loaded
STARTER position. The key can withdrawn in the OFF position only, the STARTER
position is secured against inadvertent operation, STARTER position operates the
engine starter when coming from the OFF position only.(car like) Before a second
engine start attempt the key switch must pass the OFF position. Dual ignition is
switched on by two tumbler switches and they are secured against inadvertent
operation by a U-type metal sheet.

Engine power is controlied by a thrust lever on the pedestal.

Trust lever fully forward
Trust lever fully aft

Full power
idle RPM

1.6.2 Propeller

The propeller is an electric operated two blades constant speed propelier with
feathering position type MUEHLBAUER MTV-1 A/L 170-05. The variable pitch
propeller is controlled by a simple und comfortable to operate constant speed
system. Pitch can be adjusted in any position between low pitch for take off and
feather position. . _ -

The pitch actuator controls the pitch according RPM-s_lgnal and engine power.
During malfunction of the pitch actuator, the blades remain in their last position.

1.6.3 Propeller control unit P-120-A

The Propeller control panel has a mode control switch with two locked positions
AUTO and MANU. It has a RPM selectpr button with a range from 2000 to 3000
RPM. The pitch selector switch on the right hand side of the control unit has three
locked positions. When in MANU-mode and pitch selector switch is in SEGEL
osition, propeller pitch increases until feather position. The pitch selector switch
P START position decreases the pitch to take off position. The green LED
il ates at take off position. The yellow LED indicates a malfunction of the
lllumln' unit. When green and yellow LED's illuminate for 1 sec the self test of the
gg:;;ﬁ; unit.is ok. Self test is started every time the main switch is turned from off

to on position.

01.03.2002 7a
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1.6.3 Propeller control unit P-120-A (continued)

mt=propeller 24

Front view of control unit P-120-A

During cruise flight both switches are in AUTO position, the preselected RPM will
be maintained. For take off the preselector knob is set to 3000 rpm.

-To change position of both switches one has to pull out them slightly-

Warning: Avolid engine/propeller RPMs over 3000!
Overreving may happen when power is applied abruptly, during go
around, windmilling engine start and when the propeller is operated in
manual-mode.

1.6.4 Operating instructions for constant speed propeller

Propeller type: MTV-1-A/L: 170-05 (incl. Spinner)
Propeller diameter: 170cm
Number of blades: 2

The pitch of the propeller is electronically controlled by the propeller control unit P-
120-A.

1. Auto-mode: The propeller control unit mai_ntains the engine/propeller RPMs which
are preselected on the preselector knob. (with a scale from 2000 to 3000 RPM and

increments of 100 RPM. If engine power and speed is low, the propellers pitch
‘ decrease to minimum or take off pitch which is indicated by the green LED.

2. Manual-mode: Manual-mode is selected when the mode selector switch is in
MANU (down) position. Moving the pitch selector switch to SEGELN position will
increase the pitch or lower engine/propeller RPMs up to feather position. Moving the
pitch selector switch to START position will decrease the pitch or increase
engine/propeller RPMs up to minimum or take off pitch which is indicated by the
green LED. From feather position to take off pitch the pitch actuator needs 60 sec.

For procedures of propeller control unit malfunctions refer to chapter IV.4

Document-No: | Refer: Issue; Date of issue: Page
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1.6.5 Fuel System and Fuel Injection

Fuel supply for the injection nozzles is done by a ring-type-tube. The ring-type-
tube prevents gas bubbles in the fuel. The fuel tank works like a fuel cooler. Fuel
flows from fuel tank through a coarse fuel screen to the fuel shut off valve,
throqgh coarse fuel filter, to the active fuel pump to a fine fuel filter and further to
fuel injection solenoids and further to the fuel pressure sensor, the fuel pressure
regulator. Fuel not used flows back to the fuel tank via a fuel return line.

1.6.6 Electrical System

The task of the relais-box is to provide electrical power for the engine from main
balt‘tery and or the generator or the emergency battery. 12 volts is the normal
voltage.

Engine operation (ignition and fuel injection) is possible with electrical available
only, therefore the emergency battery has to be controlied by the relais-box. The
emergency battery cannot supply the common (household) bus, but will be
charged all times during normal operation -this is indicated by a yellow LED
“Charge” on the combined instrument® emergency battery charge state/fuel
pressure warning light, ("status indication”).

Switching logic of the emergency battery cannot be affected by the pilot; switching
is done by the relais-box automatically when voltage of common bus drops under a
certain fixed value. By pressing the switch near the voitmeter one can check the

emergency battery voltage.

Following abnormalities can happen in the electrical System:

1. Incase the main battery is defect or cannot be charged anymore, the
electrical power from engine driven generator is sufficient for normal
operation. Starting the engine can be done by windmiiling only,
provided the propeller is not in feathered position.

2. In case of a malfunction of the engine driven generator, indicated by the
red generator warning light, engine operation stops after the main and
the emergency batteries are depleted. The main battery will be depieted
first, during that period the normal electrical power consumers like
radios work normally. If voltage of the main battery drops further, the
emergency battery becomes active, by the switching logic of the relais-
box, indicated by the red flashing discharge light on the (“status
indication”). The emergency battery is capable for 20 min electrical
power supply for engine operation. All other electrical consumers like
radios are not operable, propeller pitch adjustments inactive also. By
pressing the switch near the voitmeter one can check the emergency
battery voltage.

Starting the engine can be done by windmilling only, provided the
propeller is not In feathered position.
warning: Remaining flight time Is limited to 20 min. Flight planning

should be adapted.
3. In case of a malfunction of the common bus, engine driven generator and
" main battery, the emergency battery will supply the engine with electrical

power for 20 min only.
Starting the engine can be done by windmilling only, provided the

propeller is not in feathered position.

warning: Remaining flight time is limited to 20 min. Flight planning
should be adapted.

Date of issue: Page
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1.6.6  Electrical System (continued) £ mesgeacs
g

I‘l:d flashing discharge light fuel pressure warning light battery charge
state

Treibstof{dr uck
)y
Notbatterie .
Entladen Laden

Front view of the combined instrument status indication.

1.6.7 Ignition

The dual electronic ignition system has a variable timing and is powered by
battery or generator. The timing is controlled by a program from the electronic
control unit (ECU).

The ignition system consists of two ignition modules with two dual igniter's coils.
This ignition system needs power from the battery, different to the common
ignition magneto.

1.6.8 Engine emergency switch

The EMERGENCY position of the engine emergency switch, is necessary if the
active fuel pump or a primary Engine sensor does not work properly. During
emergency operation the second fuel pump becomes active, the previous active
fuel pump will be shutdown, the previous RPM sensor will be replaced by a second
RPM sensor, simultaneously are all the other engine sensor replaced by fixed
resistances. The engine can be started with the emergency operation switch in
EMERGENCY position, provided the main switch is on and the main battery is
operable. When turning the emergency operation switch 30° clockwise, from
NORMAL position to EMERGENCY position, this may be indicated by the yellow
warning light next to the engine emergency switch. The engine emergency switch
does not switch the emergency batteryl

Front view of the Engine emergency switch

Document-No: | Refer. Issue: Date of issue: Page
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i Operating limitations

1.1 Category of airworthiness

U (utility ) according to JAR 22
Certification basis: Joint airworthiness requirements for sailplanes and powered
sailplanes. (JAR-22), dated April 2, 1982, with modifications dated Sept. 13. 1982.

1.2 Permitted operations

The motorglider is certified for VFR flights during daytime ( VFR day ) IFR flights
and flights known icing conditions, aerobatics, and cloud flying are prohibited. The
motorglider is certified for controlled visual flights ( CVFR ), VFR flights over cloud
layers and VFR flights during nighttimes (restricted to the airport of departure
within gliding distance, however no cross-country flights during nighttimes).
Provided the ATC equipment according technically notice TM 817-12 is installed
and the appendixes for avionic equipment for the flight manual and for the
maintenance manual are present for the motorglider GROB G109B.

1.3 Minimum equipment

-1 Airspeed indicator (300 kmvh, 186mph, 162 kis)
-1 Altimeter

-1 RPM indicator

-1 Tachometer hour counter

-1 Oil pressure indicator

-1 Oil temperature indicator

-1 Voitmeter

-1 Fuel quantity indicator

-1 Magnetic compass ,

-1 Cylinder head temperature gauge (Cooling liquid temperature)
-1 Manifold pressure gauge

-1 EGT

- Propelier control unit P-120-A

-1 Engine Emergency Switch

-1 Combined Instrument Status Indication

-2 4-Belt seat harmesses

- Load ptacard

- Data placard

- Flight manual

When used as a towing motorglider: Observe appendix 1 for the flight manual of the motorglider
GROB109B for the operation as a towing motorglider chapter 6.9 "Equipment list".

Document-No: | Refer: Issue: Date of issue: Page
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Information for the electric system

Voitmeter (up to factory number 6339 )

red range 8,0-10,7V
red-green range 107-120V
green range 12,0-15,0V
red range 15,0 - 16,0 V
Volitmeter (from factory number 6340 )

yellow range 6,0-10,0V
green range 10,0 - 15,0 V
yellow range 15,0-16,0V
red limit 16,0 V
optional

Ammeter (up to factory number 6339 )
no range indication

Ammeter (from factory number 6340 )
- 10 through +10 A

green arc
yellow arc - 20 through -10 A

and + 10 through + 20 A
red limit - 20 and +20 A

If the indication during flight is above 15 respective 16 V and or 20 amps (red

range) engine RPMs should be reduced.
If the indication remains in the red range, put main switch off and start

troubleshooting after landing to correct the function.

Caution: Main switch in the OFF position shuts down all electrical equipment.
The relais box connects the electrical system of the engine to the emergency
after 20 minutes the emergency battery is depleted. Flight planning

:ﬁ:ﬂ:y'be adapted. Radio, avionics and other electrical consumers like RPM
indicator and propeller control are off. Engine start is only possible by a

windmilling, provided the propelier is not in feathered position.

1.4 Engine limitations

Limbach L2400DT1 and Propelier MTV-1-A/L 170-05
n.4.1 Engine 96 KW at 3000 RPM (40 inch Hg)

LZ';ng;,ﬂ?,meJus power 85 KW at 3000 RPM (38 inch Hg )

I1.4.2 Engine RPM (RPM markings)
“ke off RPM red limit
E’:ﬁlgn: do not operate above red limit!
Operating rangeé (green range)
Operating range (green range)
Caution range (yellow range)

3000 RPM

800 — 2200 RPM
2400 - 2700 RPM
2700 - 3000 RPM

Date of issue: Page _
9
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11.4.2 Engine RPM continued

Important: Do not operate between 2200 and 2400 RPM continuously!

idle rpm on ground

800 +- 100 RPM

Run up on ground with propeller in

take off position, indicated by green LED

11.4.3 Lubrication

2950 +-

50 RPM

Type of oil
Do not use alloyed or unalloyed aviation oils! Use trade mark oils specified with
SAE only.
See table
—
F °C
Klima Mehrbereichsole
Climate Multi Grade Oils
104 | 40
Tropisch g5 30
Tropical !
68 20| %
1 (r_xl S 2 ‘:', - - ‘L‘-‘,“
Gemafigt | 50 10| Y & " "‘ tj: =
Moderate i i Rt @ M i
| iy ]
32 : 0 5% i ) &
14| .10
Arktisch | -4 -20
Arctic |
22 .30
S
Oil temperature o
Maximum temperature (red limit) 120°C
Operating range (green arc) 50-120°C
Minimum temperature (red limit) 50°C
Optimum temperature 80°C
Document-No: | Refer: Issue: Date of issue: Page
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11.4.3 Lubrication continued

Capacity
Minimum 2.75 Itr (2.85 qts)
Maximum 3.5 Itr 3.7 qts

Note : The oil level indication at the dipstick is almost the same for flight or ground
attitude. Filling to just below the upper mark is sufficient. Too much oil will be
drained through the vent lines and run around the fuselage bottom.

Oil pressure

Minimum oil pressure at 2500 RPM (red line) 1.0 bar
Operating range (green arc) 0.5 - 7,0 bar
Maximum oil pressure (red limit) >7.0 bar

Oil temperature

Maximum temperature (red limit) 120°C
Operating range (green arc) 50-120°C
Minimum temperature (red limit) 50°C
Optimum temperature 80°C

11.4.4 Fuel

Type of fuel
Name brand gasoline should be used only.

Automotive gasoline super plus DIN EN 228 no lead minimum 88 octane (R0OZ) or
Aviation gasoline AVGAS 100LL.

Fuel tank capacity
Full tank 100 Itr. (22.0 Imp.gal, 26.4 US.gal, 70kg, 154 Ibs)
Usable fuel 88 Itr. (21.8 Imp.gal, 25.9 US.gal)

Caution: While refuelling (even from cans) be sure aircraft is connected with a
ground wire properly.

Note: Due to the installation position of the quantity transmitter, fuel quantit
indication on ground or in flight is almost identical. “Full* is indicated l:let\;v‘lm:\1 ;);
and 100 Itr. (20.9-22.0 Imp.gal., 25.1 - 28.4 US.gal.) total fuel. So initially the fuel
indicator needle will scarcely move at the beginning of a flight when the tank is
completely filled.

11.4.5 Cooling liquid _ _
The Radiator system is filled with mixture of water, anti frost and anti corrosion
liquid

Cooling system capacity
Filling capacity SR
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11.4.5 Cooling system continued

Cooling system temperature

Max. Radiator system temperature (red Limit) 110°C
Cooling liquid mixture

The mixture of water and anti frost liquid may vary within certain limits.

Anti frost down to Anti frost part Water part
-25 °C 40% min. 60%
-35 °C 50% 50%
-45 °C 60% max. 40%

Do not mix nitrate- and silicate free anti frost liquids. Anti frost and anti corrosion
fiquids should meet VW specification TL VW 774 C or TL VW 744 D. Nitrate free
anti frost liquids have certain colours.( red in general ) A brownish colour
indicates a mixture between nitrate- and silicate free liquid. When changing the
anti frost liquid flush the whole system with clean water.

i1.4.6 Engine manifold pressure

Caution range (yellow arc) 38-40 inch Hg
Maximum manifold pressure (red limit) 40 inch Hg

Assuming standard atmosphere values following Engine manifold pressures
should not be exceeded:

During climb 3000 RPM 40.0 inch Hg MAP

During cruise 2700 RPM 36.0 inch Hg MAP

Caution: Exceeding these values can lead to exceeding the maximum flight
speed.

Do not operate manifold pressure and RPM in the yellow during
cruise flight.

11.4.7 Engine exhaust gas temperature

Maximum exhaust gas temperature (red Limit) 980 C°

Normal operation (green arc) 400-950 C°
Caution range (yellow arc) 950-980 C°
Document-No: | Refer. Issue: Date of issue: Page
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