
MESSERSCHMITT BF.109 EMIL

GUIDE BY CHUCK
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(Unit) SPITFIRE
Mk Ia 100 oct

HURRICANE
Mk IA Rotol 100oct

BLENHEIM

Mk IV

TIGER MOTH 

DH.82
BF.109

E-4

BF.110

C-7

JU-87B-2

STUKA

JU-88

A-1

HE-111

H-2

G.50

SERIE II

BR.20M

TEMPERATURES
Water Rad Min 

Max
Deg C 60

115
60

115
- - 40

100
60
90

38
95

40
90

38

95

- -

Oil Rad (OUTBOUND) Min
Max

Deg C 40
95

40
95

40
85

- 40
105

40
85

30
95

40
80

35

95

50
90

50
90

Cylinder Head Temp Min
Max

Deg C - - 100
235

- - - - - - 140
240

140
240

ENGINE SETTINGS
Takeoff RPM RPM 3000 3000 2600 FINE 2350 2400 2400 2300 2400 2400 2520 2200

Takeoff Manifold Pressure UK: PSI
GER: ATA
ITA: mm HG

+6 +6 +9 BCO ON See
RPM Gauge

1.3 1.3 1.35 1.35 1.35 890 820 BCO ON

Climb RPM RPM 2700 2700 2400 COARSE 2100 2300
30 min MAX

2300
30 min MAX

2300

30 min MAX

2300
30 min MAX

2300

30 min MAX

2400
30 min MAX

2100
30 min MAX

Climb Manifold Pressure UK: PSI
GER: ATA
ITA: mm HG

+6 +6 +5 See
RPM Gauge

1.23 1.2 1.15 1.15 1.15 700 740

Normal Operation/Cruise
RPM

RPM 2700 2600 2400 COARSE 2000 2200 2200 2200 2100 2200 2100 2100

Normal Operation/Cruise
Manifold Pressure

UK: PSI
GER: ATA
ITA: mm HG

+3 +4 +3.5 See
RPM Gauge

1.15 1.15 1.1 1.1 1.10 590 670

Combat RPM RPM 2800 2800 2400 COARSE 2100 2400 2400 2300 2300 2300 2400 2100

Combat Manifold Pressure UK: PSI
GER: ATA
ITA: mm HG

+6 +6 +5 See
RPM Gauge

1.3
5 min MAX

1.3
5 min MAX

1.15 1.15 1.15 700 740

Emergency Power/ Boost
RPM @ km

RPM 2850
5 min MAX

2850
5 min MAX

2600 COARSE
5 min MAX

2350 2500
1 min MAX

2400
5 min MAX

2300

1 min MAX

2400
1 min MAX

2400

1 min MAX

2520
3 min MAX

2200
5 min MAX

Emergency Power / Boost Manifold 
Pressure @ Sea Level

UK: PSI
GER: ATA
ITA: mm HG

+12 BCO ON +12 BCO ON +9 BCO ON See
RPM Gauge

1.40
1 min MAX

1.3
5 min MAX

1.35

1 min max

1.35
1 min max

1.35

1 min max

890
3 min max

820 BCO ON
5 min MAX

Supercharger Stage 1
Operation Altitude

UK: ft
GER: M

- - - - - - 0

1500

0

1220

0

1220

- -

Supercharger Stage 2
Operation Altitude

UK: ft
GER: M
ITA: M

- - - - - - 1500+
(AUTO/MAN MODES)

1220+ 1220+ - -

Landing Approach RPM RPM 3000 3000 2400 As required 2300 2300 2000 2100 2300 2400 2200

Landing Approach  Manifold 
Pressure 

UK: PSI
GER: ATA
ITA: mm HG

As required As required As required See
RPM Gauge

As required As required As required As required As required As required As required

Notes Use “Rich” mixture for normal
operation. Use “Lean” mixture for fuel
conservation for RPM under 2600 &
boost @ +1 or lower.

Boost Cut-Out 
Override (BCO) 
during takeoff 
often required

Min Oil Press:
35 psi
Max Oil Press:
45 psi

No Abrupt 
Throttling

Eng. very 
sensitive to 
ata/rpm

Eng. very 

sensitive to 

ata/rpm

Boost Cut-Out 
Override (BCO) 
during takeoff 
often required

AIRSPEEDS
Takeoff – Rotation

UK:
mph

GER/ITA: 
km/h

120 120 110 55 180 190 170 185 150 170 175

Max Dive Speed 420 390 260 160 750 620 720 675 600 410 600

Optimal Climb Speed 165 175 135 66 240 270 215 250 240 240 210

Landing – Approach 160 160 140 55 200 220 170 200 200 175 175

Landing – Touchdown 90 90 85 50 160 180 150 180 140 160 160
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• The first rule in air combat is to master your machine before you even

think about entering combat. Unlike today’s modern fighter jets,
WWII piston engines required pilot input in order to operate within

4

The Messerschmitt Bf.109 was a German World War II fighter

aircraft designed by Willy Messerschmitt and Robert Lusser during

the early to mid-1930s. The "Bf 109" designation was issued by the

German ministry of aviation and represents the developing company

Bayerische Flugzeugwerke (at which the engineer Messerschmitt led

the development of the plane) and a rather arbitrary figure.
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The first major redesign since the early underpowered variants came with the E

series, including the naval variant, the Bf 109T (T standing for Träger, or carrier).

The Bf 109E, or "Emil", introduced a number of structural changes in order to

accommodate the heavier, but significantly more powerful 1,100 PS (1,085 HP)
Daimler-Benz DB 601 engine, heavier armament and increased fuel capacity.

Later variants of the Es introduced a fuselage bomb rack or provision for a long-range, standardized 300 litre (79 US

gallon) drop-tank, and used the DB 601N engine of higher power output. The 109E first saw service with the "Condor

Legion" during the last phase of the Spanish Civil War and was the main variant from the beginning of World War II until

mid-1941 when the 109F replaced it in the pure fighter role. From the end of 1941, the Bf.109 was steadily being
supplemented by the superior Focke-Wulf Fw 190.
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It was one of the first truly modern fighters of the era, including such features as all-

metal monocoque construction, a closed canopy, a retractable landing gear, and was powered

by a liquid-cooled, inverted-V12 aero engine.
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Originally conceived as an interceptor, later models were developed to fulfill multiple tasks, serving

as bomber escort, fighter-bomber, day-, night-, all-weather fighter, ground-attack aircraft, and

as reconnaissance aircraft. It was supplied to and operated by several states during World War II, and

served with several countries for many years after the war.

The Bf.109 was the most produced

fighter aircraft in history, with a total of

33,984 airframes produced from 1936

up to April 1945.
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(Unit) Bf.109

E-1

Bf.109

E-1/B

Bf.109

E-3

Bf.109

E-3/B

Bf.109

E-4

Bf.109

E-4/B

Bf.109

E-4/N DERATED

Bf.109

E-4/N

TEMPERATURES
Water Rad Min 

Max

Deg C 40
100

40
100

40
100

40
100

40
100

40
100

40
100

40
100

Oil Rad (OUTBOUND) Min
Max

Deg C 40
105

40
105

40
105

40
105

40
105

40
105

40
105

40
105

ENGINE SETTINGS & PROPERTIES
Engine & Fuel Grade DB601 A-1

B-4 – 87 octane
DB601 A-1

B-4 – 87 octane
DB601 A-1

B-4 – 87 octane
DB601 Aa

B-4 – 87 octane
DB601 A-1

B-4 – 87 octane
DB601 Aa

B-4 – 87 octane
DB601 N-1 DERATED

C-3 – 100 octane
DB601 N-1

C-3 – 100 octane

Takeoff RPM RPM 2400 2400 2400 2400 2400 2400 2600 2600

Takeoff Manifold Pressure UK: PSI
GER: ATA
ITA: mm HG

1.3 1.3 1.3 1.3 1.3 1.3 1.35 1.35

Climb RPM RPM 2300
30 min MAX

2300
30 min MAX

2300
30 min MAX

2300
30 min MAX

2300
30 min MAX

2300
30 min MAX

2400
30 min MAX

2400
30 min MAX

Climb Manifold Pressure UK: PSI
GER: ATA
ITA: mm HG

1.23 1.23 1.23 1.23 1.23 1.23 1.25 1.25

Normal Operation/Cruise
RPM

RPM 2200 2200 2200 2200 2200 2200 2300 2300

Normal Operation/Cruise
Manifold Pressure

UK: PSI
GER: ATA
ITA: mm HG

1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15

Combat RPM RPM 2400 2400 2400 2400 2400 2400 2600 2600

Combat Manifold Pressure UK: PSI
GER: ATA
ITA: mm HG

1.3
5 min MAX

1.3
5 min MAX

1.3
5 min MAX

1.35
5 min MAX

1.3
5 min MAX

1.35
5 min MAX

1.35
5 min MAX

1.35
5 min MAX

Emergency Power/ Boost
RPM @ km

RPM 2500
1 min MAX

2500
1 min MAX

2500
1 min MAX

2500
1 min MAX

2500
1 min MAX

2500
1 min MAX

-
2600

1 min MAX
Emergency Power / Boost 
Manifold Pressure @ Sea Level

UK: PSI
GER: ATA
ITA: mm HG

1.40
1 min MAX

1.40
1 min MAX

1.40
1 min MAX

1.45
1 min MAX

1.40
1 min MAX

1.45
1 min MAX

-
1.42

1 min MAX

Landing Approach RPM RPM 2300 2300 2300 2300 2300 2300 2400 2400

Landing Approach  Manifold 
Pressure 

GER: ATA
ITA: mm HG As required As required As required As required As required As required As required As required

Top Speed @ Sea Level UK: MPH
GER-ITA: km/h 490 490 500 510 500 510 510 510

Notes MANUAL PITCH
4 x MG17

NO CANNON

MANUAL PITCH
4 x MG17

NO CANNON
BOMB LOAD

MANUAL PITCH
2 x MG17
2 x MG/FF

NO 
MINENGSCH.

MANUAL  PITCH
2 x MG17
2 x MG/FF

NO MINENGSCH.
BOMB LOAD

AUTO PITCH
2 x MG17

2 x MG/FFM
MINENGSCH.

AUTO PITCH
2 x MG17

2 x MG/FFM
MINENGSCH.
BOMB LOAD

AUTO PITCH
2 x MG17

2 x MG/FFM
MINENGSCH.

NO WEP

AUTO PITCH
2 x MG17

2 x MG/FFM
MINENGSCH.

SAW LITTLE TO NO ACTION
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BF.109E-4/BBF.109E-4

BF.109E-4/N

BF.109E-1 BF.109E-1/B

BF.109E-3 BF.109E-3/B

MG FF/M 20mm
WING CANNONS
(WITH MINENGESCHOß)

MG17 7.92mm 
WING MACHINE GUNS

MG FF 20mm
WING CANNONS
(WITHOUT MINENGESCHOß)

BOMB RACK

BOMB RACK

BOMB RACK

BF.109E-4/N-DeRated

MG FF/M 20mm
WING CANNONS
(WITH MINENGESCHOß)

DERATED ENGINE
NO WEP
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BF.109E-1/B

BF.109E-4
BF.109E-4/N

BF.109E-4/N DERATED

BF.109E-1 BF.109E-3

MANUAL PROP PITCH

BOMB PANEL

AUTOMATIC PROP PITCH

MANUAL PROP PITCH
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BF.109E-4/B
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BF.109E-4/B

WATER RADIATOR 
CONTROL CRANK
(MUST HOLD 
RADIATOR BUTTON 
TO OPEN IT)

PITOT HEAT

HAND  PUMP
USE WHEN LANDING GEAR FAILS TO RETRACT 
COMPLETELY. YOU WILL NOTICE THAT THE LANDING 
GEAR INDICATOR LIGHT WILL BE NEITHER RED NOR 
GREEN, WHICH MEANS THAT THE LANDING IS NOT 
COMPLETELY RETRACTED AND NOT COMPLETELY 
DEPLOYED.
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BF.109E-4/B

LANDING GEAR TOGGLE 
(UP/NEUTRAL/DOWN)

LANDING GEAR 
EMERGENCY HANDLE

WATER RADIATOR TEMP
(DEG C)

BOMB ARMING PANEL

OIL RADIATOR TEMP
(DEG C)

FUEL GAUGE (LITERS)
CAPACITY: 390 L

CANNON AMMO
INDICATOR

LEFT: FUEL PRESSURE (KG/M3)
RIGHT: OIL PRESSURE (KG/M3)

LANDING GEAR 
INDICATOR
RED/EIN = UP
GREEN/AUS = DOWN
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BF.109E-4/B

SUPERCHARGER PRESSURE GAUGE (ATA)
SIMILAR FUNCTION TO BOOST OR MANIFOLD 
PRESSURE (THROTTLE)

NO PROP PITCH LEVER
(LEVER VISIBLE ON  E-1, E-2 
& E-3 ONLY)

PROP PITCH 
INDICATOR
12:00 = MAX RPM

RPM 
(U/min)

MAGNETIC 
COMPASS

MAGNETOS

FUEL COCK

COCKPIT LIGHTS

AIRSPEED 
INDICATOR 
(KM/H)

ALTITUDE 
INDICATOR (KM)

TURN & BANK 
INDICATOR
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BF.109E-4/B

CLOCK

GUNSIGHT 
DIMMER
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BF.109E-4/B

THROTTLE

OIL RADIATOR
AFT = CLOSED
FWD = OPEN

PROPELLER PITCH CONTROL (ON AUTO PROP PITCH 
E-4 VARIANTS).
NOTE: WILL ONLY WORK WHEN “PROP PITCH 
AUTOMATION” IS OFF. IF AUTOMATION IS ON, 
PITCH WILL BE AUTOMATICALLY CONTROLLED. 

HORIZONTAL STAB 
TRIM INDICATOR 
(ELEVATOR)

ZOOMED VIEW OF THROTTLE
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BF.109E-4/B

FLAPS CONTROL 
WHEEL

HORIZONTAL STAB 
(ELEVATOR) TRIM WHEEL
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BF.109E-3
& BF.109E-1

MANUAL PROP PITCH
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OIL RAD OPEN
GOOD = MORE AIRFLOW TO COOL THE 
ENGINE
BAD = MORE  DRAG, LESS SPEED

WATER RAD CLOSED
GOOD = LESS DRAG, MORE SPEED
BAD = LESS AIRFLOW TO COOL THE ENGINE, HIGH 
RISK OF ENGINE OVERHEAT

WATER RAD OPEN
GOOD = MORE AIRFLOW TO COOL
THE ENGINE
BAD = MORE  DRAG, LESS SPEED

OIL RAD CLOSED
GOOD = LESS DRAG, MORE SPEED
BAD = LESS AIRFLOW TO COOL THE ENGINE, HIGH 
RISK OF ENGINE OVERHEAT

CHECK THE “ENGINE MANAGEMENT” SECTION FOR RECOMMENDED RADIATOR SETTINGS.
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WING SPAR

FUEL TANK

CONTROL 
CABLES

WATER 
RADIATOR

OIL 
RADIATOR

CRITICAL COMPONENTS

7.92 mm
MACHINEGUN
(2 TOTAL)

20 mm CANNON
(2 TOTAL)



PA
R

T 
3

: A
IR

C
R

A
FT

 &
 C

O
C

K
P

IT
 

FA
M

IL
IA

R
IZ

AT
IO

N

21

HOW TO RECOGNIZE
A TAIL NUMBER
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MESSERSCHMITT BF.109E (ALL VARIANTS)

DESCRIPTION MAPPED TO ESSENTIAL / NON-ESSENTIAL

Wheel Chocks ESSENTIAL

toggle primary cockpit illumination CLICKABLE IN COCKPIT

toggle secondary cockpit illumination CLICKABLE IN COCKPIT

fire machine guns Joystick Gun Trigger ESSENTIAL

fire cannons Joystick Cannon Trigger ESSENTIAL

toggle prop pitch automation (E-4 MODELS ONLY) ESSENTIAL

toggle gunsight illumination ESSENTIAL

bomb mode selector – next / previous (salvo/single) SEE BOMBER NUMPAD ESSENTIAL

bomb salvo quantity – next / previous SEE BOMBER NUMPAD ESSENTIAL

toggle bombs armed SEE BOMBER NUMPAD ESSENTIAL

toggle bomb short delay SEE BOMBER NUMPAD ESSENTIAL

Drop ordnance (bombs) B ESSENTIAL

toggle selected engine (ignition) “I” by default ESSENTIAL

directional controls (ailerons, elevators, and rudder) Joystick & Rudder Pedal 
axes

ESSENTIAL

Trim controls (elevator/Horizontal Stab) Joystick hat switch ESSENTIAL

Field of View + (allows you to zoom out) ESSENTIAL

Field of View – (allows you to zoom in) ESSENTIAL



PA
R

T 
4

: C
O

N
TR

O
LS

24

MESSERSCHMITT BF.109E (ALL VARIANTS)

DESCRIPTION MAPPED TO ESSENTIAL / NON-ESSENTIAL

lean to gunsight NOT ESSENTIAL

throttle Throttle axis ESSENTIAL

War Emergency Power ESSENTIAL

toggle canopy/hatch ESSENTIAL

Jettison canopy ESSENTIAL

Open oil radiator Right Arrow keyboard ESSENTIAL

close oil radiator Left Arrow keyboard ESSENTIAL

open radiator Up Arrow keyboard ESSENTIAL

close radiator Down Arrow keyboard ESSENTIAL

increase propeller pitch CUSTOM. DO NOT MAP TO 
AXIS LIKE FOR THE RAF A/C. 
MAP TO KEYS INSTEAD.

ESSENTIAL

decrease propeller pitch ESSENTIAL

Toggle undercarriage (landing gear) ESSENTIAL

Left / Right Wheel brake Map in AXES if pedals ESSENTIAL

bail out ESSENTIAL

engage emergency undercarriage system CLICKABLE IN COCKPIT

Toggle Independent Mode (allows you to use/hide 
mouse cursor)

F10 ESSENTIAL
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• Most german aircraft, unlike the majority of British and Russian planes, has a “toe brake” or
“heel brake” system, which is linked to each individual wheel of your landing gear.

• In order to brake, you need to hold either your left or right wheel toe brake key to steer your
aircraft. Applying rudder will also help you turn tighter.

• The main landing wheel brake system employs hydraulically actuated disc-type brakes. Each
brake is operated by individual master brake cylinders located directly forward of the instrument
panel. The brakes are selectively controlled by means of toe pedals incorporated into the rudder
pedal assembly.

• Be careful: your “wheel brake” command used for Differential braking aircraft will lock both your
brakes in a german plane. You can map “left/right wheel brake” axes if you have rudder pedals.
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Recommended Machine-Gun Belt Loadout – Rheinmetall-Borsig MG 17 (7.92 mm)
1. 7.92×57, S.m.K.H. - Spitzgeschoss mit Kern, Hart- Improved AP round with tungsten core. Highly recommended if you want a straight AP. However, the S.m.K.H.

in-game is in fact a duplicate of the S.m.K., because the S.m.K.H. was never used on a fighter aircraft. Tungsten is a precious and expensive metal that was much
needed elsewhere for the german war effort.

2. 7.92×57, P.m.K. - Phosphor mit Stahlkern- Standard AP with an incendiary composition. A great round, can still pierce armor and set fires
3. 7.92×57, S.m.K. L’spur (gelb) OR 7.92×57, S.m.K. L’spur (Weiss)- Standard AP with yellow (gelb) or white (Weiss) tracers. Good for aiming.

26

USE 400 m HORIZ & VERT CONVERGENCE
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Recommended CANNON Belt Loadout – OERLIKON/IKARIA MG FF OR MG FF/M (20 mm)
1. For Bf.109E-3 Variants (MG FF): Sprenggranate L'spur m.Zerl (134g AP round with small HE payload, with tracer and self destruction) A

very effective round, has the potential to do major structual damage while still piercing armor.
2. For Bf.109E-4 Variants (MG FF/M): M-Geschoss m.Zerl (92g HE with self destruction) Thin walled HE round. Has immense potential for

destruction, containing 3 times the amount of HE payload than that of a normal HE round. Arguably the best round for the MG FF/M.
However, it does not contain a tracer composition

USE 200 m HORIZ & 400 m VERT CONVERGENCE
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2820 mm MG/FF 7.92 mm MG17
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Recommended Bomb Loadout
1. For ship or low-level bombing: 4 X SC50 GP BOMB, Low Level Fuse, 14 sec delay
2. For high altitude dive bombing: 1 X SC250 BOMB, High Altitude Fuse, 0 sec delay

BOMB DROP PROCEDURE:
1) Arm Bombs
2) Choose Single or Salvo release mode
3) Select bomb delay (toggle with or without 

delay)
4) Drop bombs (“drop ordnance” key)
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NOTE: This procedure is NOT the real-life start-up procedure, it has been simplified
in the sim.

1. Fuel cock ON

2. Oil rad and water rad fully open (100 %)

3. If flying a Bf.109E-4, disengage Automatic Prop Pitch

4. Prop pitch full fine (12:00 position)

5. Deploy flaps at roughly 20 degrees

6. Crack throttle about an inch

7. Switch Magnetos to M1+M2

8. Make sure your propeller is clear (“Clear prop!”)

9. Engine ignition! (press “I” by default)

10. Wait for oil temperature to reach at least 40 deg C and water rad temperature to
reach at least 40 deg C.

11. Taxi to the runway.

12. Make sure you are facing yellow panels on the runway. This means you are
facing the right direction for takeoff.

13. Perform last takeoff checks: Canopy Closed, Water & Oil Rads fully open, Full
Fine prop pitch (12:00), good oil & water rad temperatures.

14. Gradually throttle up. Compensate for engine torque and wind using rudder
pedals and small brake input to keep the aircraft straight. Slightly push the
control column forward to lift the tail.

15. Rotation is at 180 km/h.

16. Raise landing gear and flaps and throttle back to approx. 1.2 ATA. Lower prop
pitch until engine is operating at 2300 RPM while you are beginning your climb.

34
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1. Start your approach at 200 
km/h @ approx. 800 m.

2. Water and oil rads fully 
open (100 %) and set prop 
pitch to full fine (12:00).

3. Deploy flaps (down) and 
landing gear.

4. Cut throttle and try to 
keep your nose pointed to 
the end of the runway.

5. Touchdown at 160 km/h in 
a 3-point landing.

6. Stick fully back.

7. Tap your brakes until you 
come to a full stop. Be 
careful not to overheat 
your brakes or force your 
aircraft to nose over into a 
prop strike.

35

AIRSPEEDS ON PICTURE ARE SLIGHTLY HIGHER BECAUSE 
IT WAS TAKEN FROM THE DCS BF.109K-4 MANUAL
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DB 601A

The Daimler-Benz DB 601 was a German aircraft engine built during World War II. It was a liquid-cooled inverted V12, and
powered the Messerschmitt Bf 109, among others. The DB 601 was basically an improved DB 600 with direct fuel injection.
Direct fuel injection gave the Luftwaffe an edge over the RAF during the Battle of Britain since the DB 601 was unaffected by
negative g's… unlike the early Merlin models. The engine used dry cylinder liners, had roller bearing connector rods and had a
unique system of attaching the cylinders to the crankcase. It was used in several aircraft such as the Heinkel He-111
and Messerschmitt Bf 110 as well. By 1944, Daimler-Benz engines were so important to the Luftwaffe that it ran 8 major
factories with 6 more being run by other organizations. 36

The earlier Mercedes-Benz DB 600
was rated at 1,050 hp at 2,400 rpm
for take-off and also developed this
power at an altitude of 13,100 ft. It
was equipped with a pressure
carburetor between the
supercharger and the intake
manifolds and an automatic timing
device which permitted a 10 percent
overload for a period of one minute.
Using 87-Octane gasoline, four of
these engines installed in a Junkers
Ju 90 airliner established a World's
Record by carrying a payload of
10,000 kg. (22,050 lb.) to an altitude
of 7,242 m. (23,750 ft.) on June 8,
1938 in Germany.
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DB601-Aa
The DB601-Aa used a souped-up version of an older supercharger. Bf.109E fighter-bomber variants had the Aa version of
the DB 601, while the fighter versions had the DB 601 A. The DB601-Aa generates more horsepower at low altitudes than
the A model (but lesser at higher altitudes).

A cardinal fault of the Bf.109E - one which was corrected in the F and G models - was the design of the supercharger air
intake. The unit on the Emil was close to the fuselage and ingested the "dirty" boundary layer air which scrubbed along the
cowling surface. As a result, the supercharger ram recovery was 37.5% compared with the Spitfire's 50%. The lower ram
recovery meant that the critical altitude was reached at a lower altitude. Had the later design been used on the Bf.109E, as
much as 1000 ft may have been gained in ceiling and in best combat altitude. This would have nullified much of the
Spitfire's performance advantage at height.

Another important difference between the Bf.109E and the Spitfire Mk.IA lay in the supercharger design. The early Merlin
engines were equipped with gear-driven single-speed, single-stage units. The supercharger had to be throttles back at low
altitude to avoid over-boosting the engine. As altitude increased, more and more of the supercharger capability was used
and engine horsepower continued to increase until critical altitude was reached, after which power fell off rapidly.

The DB601Aa engine, on the other hand, was equipped with a single-stage supercharger with a hydraulic or fluid clutch.
While heavier and more complex than the gear-driven clutch, this unit had the capability of operating at an infinite
number of speed ratios. This meant that the supercharger could be slowed down without choking it and far more power
was delivered at lower altitudes. As the Bf.109 flew higher, an aneroid control caused the supercharger to run faster to
compensate for the decreased density of the air. The variable speed characteristics of this supercharger are obtained
through slippage, so it was necessary for the Bf.109 cooling system to contain more oil for cooling.

At low levels, the variable-speed supercharger of the DB601Aa allowed some 200 additional hp to be delivered to the
Bf.109. To a great extent, this was the measure of the low altitude superiority of the Messerschmitt fighter.
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DB 601 N-1
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A de-rated engine is allowed to operate at maximum power pretty much infinitely. In modern industrial facilities,
many gas turbines (which are derived from aero engines) are often requested to be “de-rated” by the customer
using them as a power plant. Why? Because industrial engines need to be working 24/7 at high regimes while
maintaining a certain security factor (you don’t want to have the engine blow up in your face, eh?).

'De-rated' is a term the British used to denote an aircraft engine which had its intended maximum power

level reduced (by the manufacturer) to a lower level to reduce the chance of mechanical failure. An engine
would be “derated” if it was not deemed to be reliable enough at the higher power settings.

The DB 601 N-1 engine on the Bf.109E-4/N could reach a max manifold pressure of 1.42 ATA for about 5 minutes
before engine failure or damage. With the Bf.109E-4/N de-rated variant, you can reach a max manifold pressure
of 1.35 ATA for as long as you like.

It is reasonable to assume (despite the lack of proper documentation on that meticulous matter) that engine
reliability issues plagued the Bf.109E-4/N, which was only built in limited numbers and saw little to no action
during the Battle of Britain. It is important to note that the DB 601 N-1 also powered the Bf.109 F-2 version at
the same time period, which became much more successful once the DB 601E was implemented.

One of the main reasons why the Bf.109E received so few DB 601 N-1 engines was because at the height of the
Battle of Britain, the first Bf.109F models started rolling off the assembly line and were given a much higher
priority in terms of engine distribution, together with the Bf.110C, D and E series. With the Friedrich coming into
service, it did not make sense to retrofit the obsolete E series to the new engine configuration. At the time, the
Emil just had two to three months of operations planned until being put in reserve as a second-line fighter.
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(Unit) Bf.109

E-1

Bf.109

E-1/B

Bf.109

E-3

Bf.109

E-3/B

Bf.109

E-4

Bf.109

E-4/B

Bf.109

E-4/N DERATED

Bf.109

E-4/N

TEMPERATURES
Water Rad Min 

Max

Deg C 40
100

40
100

40
100

40
100

40
100

40
100

40
100

40
100

Oil Rad (OUTBOUND) Min
Max

Deg C 40
105

40
105

40
105

40
105

40
105

40
105

40
105

40
105

• During a mission, the flight lead usually calls out his engine
settings once in a while for the pilots to know what settings
they should use.

• You can read your engine settings from the gauges in the
cockpit or from an info window.
• The RPM indicator (1) shows 1600 RPM.  The manifold pressure (2) 

reads 1.0 ATA. The oil (3) and water (4) radiators can be 
approximated from the crank position or read from the info 
window in % (only the oil radiator can be read though as the water 
rad info window will only tell you if you are opening or closing 
them). Note: 100 % = fully open

• The resulting RPM is affected by both manifold pressure and prop
pitch (5). 12:00 Pitch is fully fine, and generates maximum RPM.

• Radiator settings:
• 65-75 % WATER / 50-60 % OIL during normal level flight (1.2 ATA) 
• 75-100 % WATER / 60 % OIL during shallow climb (1.2 ATA)
• 85-100 % WATER / 85 % OIL during steep climb (Full power)
• 50-100 % WATER / 40 % OIL for WEP level flight (when extending or 

pursued)
• 65-75 % WATER / 50 % OIL for full throttle no WEP (extending or pursued)
• 100 % WATER / 100 % OIL during takeoff & landing

1

2

3 4

5
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• I must stress the importance of understanding how “manual prop pitch” works. Many new pilots
take the later variants of the Bf.109 (like the E-4) in the hopes that the “automatic propeller
pitch control” will reduce their work load. Does it? Yes and no.

• Automatic prop pitch at this stage of development was not as good as the governor systems
installed on later 109 versions like the F, the G or the K variants. Auto prop pitch controls your
pitch for you, but it does it in a way that preserves the engine to a point where you have a
significant decrease in aircraft performance for no gain at all. Imagine your car limiting your
engine regime so you don’t go over 80 km/h while on the Autobahn… wouldn’t that be
frustrating? In a game where speed is life, you cannot afford to lose speed in critical phases of
your mission.

• But why are you telling me this, Chuck? This all seems a little overly dramatic, don’t you think?

• Not in the slightest. Learn how to use the manual prop pitch from the beginning. Engine RPM is
slower to respond to propeller pitch variation than, say, the RPM control in the Spitfire or the
Hurricane.

• The only way you can dominate a Spitfire or a Hurricane is when you fight them in the vertical
plane (NEVER in the horizontal plane; don’t e-v-e-r turn with them… unless you like to
impersonate swiss cheese). The Bf.109 is a superb climber, but for that you need to use your
prop pitch intelligently so you milk every meter of altitude you can get in order to get as high as
possible as quickly as possible.

• You do not have to check your prop pitch gauge. You can simply consult your RPM. Maintain it
between 2200 and 2400 max. RPM is too low? Get your prop pitch finer and your RPM will go
up. RPM is too high? Reduce RPM by getting your prop pitch coarser.

• Experienced pilots can guess their RPM just by listening to the sound of their engine. Yep, they
do it by ear. With enough practice, you can do it to.
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An excellent video tutorial to understand prop pitch:
https://www.youtube.com/watch?v=qIpZAu61OM8

https://www.youtube.com/watch?v=qIpZAu61OM8
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In order not to exceed the maximal takeoff weight, I recommend to fly the fighter
version of the Bf.109 with 70 % fuel. “JABO” versions (fighter bombers) will
obviously need less fuel since the bombs are quite heavy.

44

JABO versions of the Bf.109 have a slightly more powerful 
engines than pure fighter versions and are a little faster at 
lower altitudes (without their bombs, of course). However, 
the bomb rack generates additional drag and slows down 
the aircraft. If you fly a JABO variant without bombs, make 
sure to get rid of the bomb rack as well to enjoy these few 
extra km/h. 
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• In comparison to the Bf.109, the Spitfire has a better turn rate. However, the
Bf.109 has a superior climb rate and dive speed. The preferred way of
fighting the Spitfire is when you have an altitude advantage.

• The Spitfire has better performance at higher altitudes (over 20,000 ft) than
the 109, but the 109 is generally faster and climbs better under 20,000 ft.
Use this to your advantage.

• Never try to turn with a Spitfire. The 109 should be used as a pure energy
fighter (boom and zoom).

• The Bf.109 will always have a superior dive speed. Use that to your
advantage if you want to bounce someone or use a power dive to escape
from a Spitfire.

• For more information on either aircraft or engine performance, consult the
2nd Guards Composite Aviation Regiment Operations Checklist. It is a
fantastic resource (link below).

https://drive.google.com/open?id=0B-uSpZROuEd3NGN4c0JRNHJpYkk&authuser=0

45

AIRSPEEDS
Takeoff –
Rotation

UK:
mph

GER/ITA: 
km/h

180

Max Dive Speed 750

Optimal Climb 
Speed

240

Landing –
Approach

200

Landing –
Touchdown 

160

https://drive.google.com/open?id=0B-uSpZROuEd3NGN4c0JRNHJpYkk&authuser=0
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FOR ADDITIONAL INFORMATION ON THE BF.109, CHECK OUT THESE YOUTUBE CHANNELS. THESE GUYS 
COMPLETELY UNDERSTAND HOW TO FLY THE BF.109 AND EXPLAIN IT CLEARLY AND EFFORTLESSLY.

APEOFTHEYEAR
Channel:
https://www.youtube.com/user/Apeoftheyear/featured
Tutorials: 
https://www.youtube.com/playlist?list=PLUyEbp1iw_PrgHx7nji2ohQyhHqBPluh1

JG4_KARAYA
Channel:
https://www.youtube.com/user/JG52Karaya
Bf.109 Tutorial: 
https://www.youtube.com/watch?v=FjrVLQgqqso&index=7&list=PLQIkL6RW88E9cV_s8hxbuTam1fgAp
AahF

https://www.youtube.com/user/Apeoftheyear/featured
https://www.youtube.com/playlist?list=PLUyEbp1iw_PrgHx7nji2ohQyhHqBPluh1
https://www.youtube.com/user/JG52Karaya
https://www.youtube.com/watch?v=FjrVLQgqqso&index=7&list=PLQIkL6RW88E9cV_s8hxbuTam1fgApAahF


About Magnetic Declination
The direction in which a compass needle points is
known as magnetic north. In general, this is not
exactly the direction of the North Magnetic Pole
(or of any other consistent location). Instead, the
compass aligns itself to the local geomagnetic
field, which varies in a complex manner over the
Earth's surface, as well as over time. The local
angular difference between magnetic north
and true north is called the magnetic declination.
Most map coordinate systems are based on true
north, and magnetic declination is often shown
on map legends so that the direction of true
north can be determined from north as indicated
by a compass.

This is the reason why in Cliffs of Dover, the
magnetic compass needs to be “adjusted” to take
into account this magnetic declination of the
magnetic North pole (which is actually modelled
in the sim, which is pretty neat).

In 1940, the magnetic declination required an
adjustment of 10 degrees and 8 minutes. We
round that to 10 deg.

49

The movement of Earth's north magnetic pole 

across the Canadian arctic, 1831–2007.
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