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4.1. INTRODUCTION

Chapter 4 provides checklist and amplified procedures for the normal operation.

4.2. AIRSPEEDS FOR NORMAL FLIGHT OPERATION

Unless stated otherwise, the following table contains the applicable airspeeds for maximum take-off and

landing weight. The airspeeds may also be used for lower flight weights.

TAKE-OFF KIAS
Climb Speed during normal take-off for 50 ft (15 m) obstacle 58
Best Rate-of-Climb speed at sea level vy. Wing Flaps CRUISE 75
Best Angle-of-Climb speed at sea level vy. Wing Flaps CRUISE (Hoffmann prop.) 66
Best Angle-of-Climb speed at sea level vy. Wing Flaps CRUISE (Sensenich prop.) 60
Best Rate-of-Climb speed at sea level vy. Wing Flaps T/O 68
Best Angle-of-Climb speed at sea level vy. Wing Flaps T/O (Hoffmann prop.) 62
Best Angle-of-Climb speed at sea level vy. Wing Flaps T/O (Sensenich prop.) 57

LANDING KIAS
Approach speed for normal landing. Wing Flaps LDG 52
Balked landing climb speed. Wing Flaps LDG 52
Maximum demonstrated crosswind speed during take-off and landing 20

CRUISE KIAS

Maximum permissible speed in rough air vyo 118
Maximum permissible speed with full control surface deflections v 106
Maximum permissible speed with Wing Flaps in T/O Position (Vgg 1/0) 100
Maximum permissible speed with Wing Flaps in LDG Position (Vg Lpg) 78
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4.3 STRUCTURAL TEMPERATURE INDICATOR

A structural temperature indicator, installed on the spar bridge, indicates when the structural temperature
limitation is exceeded (ref. section 2.17). The indicator need only be checked if the OAT exceeds 38° C
(100° F).

The indicator is accessed by lifting the flap between the two seat-back cushions. The indicator is visible
through the cut out in the seat shell backs (ref. fig. 2).

At temperatures below the 55° C (131° F) limit, the indicator appears all red with a faint indication of “55”
(° C). At temperatures exceeding the 55° C (131° F) limit, the indicator displays a clearly contrasting red
“55” (° C) on a black background (ref. fig.1).

" NOTE |

At temperatures approaching the limit, the background will progressively darken

prior to turning black; this indicates acceptable temperatures.

NOTE |

Aircraft with other than white undersides have an additional structural temperature

indicator installed adjacent to the fuel drains.

Red “55” on black background All red indicates that structural
indicates that structural temperature temperature is below limit. Flight is
limit is exceeded. Flight is prohibited. permitted.

Figure 1

Location of Indicator, on
Centerline of Aircraft

Figure 2
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4.4. NORMAL OPERATION CHECKLIST

4.4.1.

Preflight Inspection

l. In-Cabin Check

1.

24.
25.
26.
27.

Structural Temperature Indicator
(if OAT exceeds 38°C (100° F))

Airplane Documents
Flight Control Lock
Flight Controls

Ignition Key

Cabin Heat

Parking Brake

Throttle

Mixture

GEN/BAT Master Switch

. Warning Lights (Gen. and Canopy)

Fuel Quantity

Engine Gauges, Ammeter and Voltmeter
Circuit Breakers

Map Light

Instrument Lights

Trim

Wing Flaps (Indicator- and Flap Actuation)
Trim and Flap Indicator Lights

. Exterior Lights

. GEN/BAT Master Switch

. Foreign Object Inspection

. Emergency Locator Transmitter (ELT):

ARTEX ELT-200
EBC Model 502 -
EBC Model 102A -
Fire Extinguisher
Rescue Hammer
Baggage
Canopy

check that Structural Temperature
does not exceed 55° C (131° F)

check
removed

check for proper direction of
movement

pulled out

free

free

free, IDLE

free, IDLE CUTOFF

ON

illuminated

sufficient

check

pressed in

operational

operational and dimmable
NEUTRAL

check, extend and retract fully
operational and dimmable
operational as required
OFF

done

ARM

ARM

OFF

check

check

stowed, baggage net attached
clean, undamaged

Doc # DA202-C1
Revision 16

October 18, 2002

Page 4 -5
DOT Approved




DA 20-C1 Flight Manual

%D’ﬂMOﬂdm Normal Operating Procedures

Walk Around Check and Visual Inspection
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CAUTION I

Visually inspect for the following conditions: Defects, contamination, cracks,

delaminations, excessive play, insecure or improper mounting and general condition.

Additionally, check the control surfaces for freedom of movement.

CAUTION I

Set PARKING brake prior to removing wheel chocks

. Left Main Landing Gear

a) Landing Gear Strut

b) Wheel Fairing

Tire Pressure (33 psi/ 2.3 bar)
Tire, Wheel, Brake

Wheel Chocks

)
c)
d)
e)
. Left Wing

a) Entire Wing
b) Stall Warning
c) Pitot-Static Probe
d
e) Taxi and Landing Lights

f) Wing Tip, Position Lights and Strobe

)
)
) Tie down

)

g) Aileron Balancing Weight

h) Aileron including Inspection Panel

i) Wing Flap including Inspection Panel

. Fuselage

a) Skin

b) Fuel Tank Vent

¢) Fuel Drains
)

d) Structural Temperature Indicator

(for aircraft with other than white undersides)

e) Maintenance Fuel Drains
f) Fuel Quantity

g) Antennas

visual inspection
visual inspection
check

visual inspection

remove

visual inspection

check (suck on opening)
clean, holes open
remove

visual inspection

visual inspection

visual inspection

visual inspection

visual inspection

visual inspection

check

drain water

check that structural temperature does
not exceed 55 °C (131°F)

no leaks

visual inspection (use fuel pipette)

visual inspection
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4. Empennage

a) Stabilizers and Control Surfaces
b) Tie down
c) Fixed Tab on Rudder

5. Right Wing

Q

Entire Wing

O

Wing Flap including Inspection Panel

o

Aileron including Inspection Panel

o

Aileron Balancing Weight
Wing Tip, Position Lights and Strobe
Tie down

D

)
)
)
)
)
)

f

6. Right Main Landing Gear

Q

) Landing Gear Strut

) Wheel Fairing

c) Tire Pressure (33 psi/ 2.3 bar)
)
)

(=2

Tire, Wheel, Brake
Wheel Chocks

a) Oil

b) Cowling
c) Air Intakes
d) Propeller

) Propeller Blades
) Spinner
) Nose Gear

h) Wheel Fairing
)
)
)

«

Tire Pressure (26 psi/ 1.8 bar)
Tire and Wheel
Wheel Chocks

visual inspection
remove
visual inspection

visual inspection
visual inspection
visual inspection
visual inspection
visual inspection
remove

visual inspection
visual inspection
check

visual inspection
remove

check level by using dip-stick. Max level
is 6 US quarts Min level is 4 US quarts

visual inspection
clear

visual inspection, Ground Clearance;
minimum: approx. 25 cm (10 in).

check for damage

visual inspection

visual inspection, towbar removed
visual inspection

check

visual inspection

remove
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4.4.2. Before Starting Engine

1. Preflight Inspection performed
2. Pedals adjust, lock
3. Passenger Briefing performed
4.  Safety Belts fasten
5. Parking Brake set
6. Flight Controls free
7. Fuel Shut-off Valve OPEN
8. Mixture FULL RICH
9.  Throttle IDLE
10. Friction Device of Throttle Quadrant adjust
11.  Avionics Master Switch OFF
12.  GEN/BAT Master Switch ON
13. Generator Warning Light illuminated
14. Exterior Lights as required
15. Instrument Panel Lighting as required
16. Canopy Close and Secure
17. Canopy Unlock Warning Light OFF
Doc # DA202-C1 December 19, 1997 Page 4 -9
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4.4.3. Starting Engine
(a) Starting Engine Cold

|| NOTE |

It is recommended that the engine be preheated if it has been cold soaked for 2 hours or
more at temperatures of -4°C (25°F) or less.

IDLE
FULL RICH
hold
clear

WARNING

[

Ensure that propeller area is clear!

CAUTION

Do not engage starter if propeller is moving.Serious engine damage can result

|| NOTE |

Steps 5, 6, 7, 8 and 9 are to be performed without delay between steps.

NOTE

Colder ambient temperatures require longer priming

1. Throttle

2. Mixture

3. Toe Brakes

4. Propeller Area

5. Fuel Pump

6. Fuel Prime

7. Throttle

8. Throttle

9. Ignition Switch

10. Starter Warning Light

ON

ON

FULL for prime

(prime for 3 seconds minimum before starting)

Full IDLE to v inch OPEN as required
START, hold until engine starts or for 10
seconds maximum

(if engine does not start, release ignition key,
then push throttle to full power for 3 seconds
minimum for more priming, then repeat from
Step 8)

illuminated while ignition is in START position
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NOTE

Activate starter for maximum of 30 seconds only,
followed by a cooling period of 3-5 minutes

[

11. Throttle 800 to 1000 RPM

CAUTION

Do not operate engine above 1000 RPM until
an oil temperature indication is registered.

;

12. Fuel Prime OFF
13. Engine Instruments check

NOTE

Excessive priming can result in a flooded engine. To clear a flooded engine, turn off fuel

pump and fuel prime, open throttle 2 - 1 inch and engage starter. The engine should start for a

short period and then stop. Excess fuel has now been cleared and engine start from item 1 can
be performed.

CAUTION

If oil pressure is below 10 psi, shut down engine immediately (maximum 30 seconds delay).

NOTE

Oil Pressure may advance above the green arc until Oil Temp. reaches normal operating
temperatures.
Regulate warm up RPM to maintain pressure below 100 psi limit. At ambient temperatures below 32°F
(0°C) DO NOT apply full power if oil pressure is above 70 psi.

[

:

:

14. Starter Warning Light check OFF

(b) Starting Engine Warm

1. Throttle IDLE
2. Mixture FULL RICH
3. Toe Brakes hold
4 Propeller Area clear

WARNING

Ensure that propeller area is clear!

[
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CAUTION

Do not engage starter if the propeller is moving. Serious damage can result.

NOTE

Steps 5, 6, 7, 8 and 9 are to be performed without delay between steps.

[

5. Fuel Pump ON

6. Fuel Prime ON

7. Throttle Full for prime, 1 to 3 seconds before starting

8. Throttle Y2 - 1 inch OPEN (approximately)

9. Ignition Switch START, hold until engine starts or for 10
seconds maximum (repeat from Step 7 if
engine does not start)

10. Starter Warning Light illuminated while ignition is in START position

" NOTE |
Activate starter for maximum of 30 seconds only,
followed by a cooling period of 3-5 minutes.

11. Throttle 800 to 1000 RPM

12. Fuel Prime OFF

13. Engine Instruments check

NOTE

Excessive priming can result in a flooded engine. To clear a flooded engine, turn off fuel pump and fuel
prime, open throttle 2 - 1 inch and engage starter. The engine should start for a short period and then
stop. Excess fuel has now been cleared and engine start from item 1 can be performed.

CAUTION

If oil pressure is below 10 psi, shut down engine immediately (maximum 30 seconds delay).

NOTE

Oil Pressure may advance above the green arc until Oil Temp. reaches normal operating temperatures.
Regulate warm up RPM to maintain pressure below 100 psi limit. At ambient temperatures below 32°F
(0°C) DO NOT apply full power if oil pressure is above 70 psi.

[

;

:

14. Starter Warning Light CHECK OFF
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4.4.4. Before Taxiing

1. Avionics Master Switch ON

2. Flight Instruments and Avionics set

3. Engine Gauges check

4. Voltmeter check, ensure needle is in the
green arc. Increase RPM to
achieve or turn OFF non-flight
essential electrical consumers

5. Warning Lights, Gen, Canopy, Start, push to test

EPU (if installed)

6. Fuel Prime check OFF

7. Fuel Pump check ON

8. Parking Brake release

CAUTION I

Warm-up engine to a minimum Oil Temperature of 75°F at 1000 to 1200 RPM (also possible during taxi).
Do not operate engine above 1000 RPM until an oil temperature indication is registered.

4.4.5. Taxiing
1. Brake check
2. Mixture FULL RICH
3. Throttle As required
4. Direction Control check
5. Flight Instruments and Avionics check
6. Compass check

CAUTION I

At high engine RPM the propeller may be damaged by loose sand, gravel or water.
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4.4.6. Before Take-off (Engine Run-up)

|| NOTE |

—_

© ©® N o gk~ D

N N W U O
2 T A

17.
18.
19.
20.

21.

22.
23.
24.
25.

Brakes
Safety Belts
Canopy

Canopy Unlock Warning Light

Fuel Pressure

Fuel Shut-off Valve

Fuel Quantity Indicator

Fuel Prime
Fuel Pump
Trim

Flight Controls
Oil Temp.

Oil Pressure
Mixture
Throttle
Magneto Check

Mixture

Alt. Load
Vacuum Gauge
Throttle

Mixture

Mixture

Circuit Breakers
Wing Flaps
Parking Brake

For OAT’s less than -5° F (-20° C) turn cabin heat on for at least 10 minutes prior to take-off.

apply
fastened
closed and locked
OFF

check

check OPEN
check

check OFF
check ON
NEUTRAL
free

75° minimum
30-60 psi
FULL RICH
1700 RPM

Cycle L-BOTH - R -BOTH

(RPM drop: 25-150 RPM)

(Max. RPM difference (L/R): 50 RPM)
check

check

within green range

IDLE
(975 RPM Minimum, for aircraft with altitude
compensating fuel system )

Move slowly toward lean cut off

(RPM increase)

(50 RPM Minimum, for aircraft with altitude
compensating fuel system)

FULL RICH
check pressed IN
T/0

release
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4.4.7. Take-off

—_

Fuel Prime

Fuel Pump

Mixture

GEN/BAT Master Switch
Ignition Switch

Wing Flaps

Trim

Throttle
Check RPM

© N o o~ 0D

©

Directional Control

11.
12.

Rotate
Climb Speed to clear 50

Lift-off Speed
Climb Speed to clear 50

Elevator - at beginning of rolling

check OFF

check ON

check FULL RICH
check ON

check BOTH
check T/O
NEUTRAL

FULL
min 2000 RPM

NEUTRAL

maintain with rudder

" NOTE I

In crosswind conditions, directional control can be enhanced by using the single wheel
brakes. Note that using the brakes for directional control increases the take-off roll distance.

ft. obstacle

44 KIAS
58 KIAS

CAUTION I

For the shortest possible take-off distance to clear a 15 m (50 ft) obstacle:

ft. obstacle

52 KIAS
58 KIAS
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4.4.8.Climb

1. Mixture FULL RICH

NOTE I

For aircraft without the altitude compensating fuel pump, at full throttle settings with power less than 75%,
it is necessary to lean the engine with the mixture control. It should be noted that with the engine set to full
throttle, it can produce less than 75% power, depending on pressure altitude. Refer to the performance
section 5.3.2 to determine the engine performance as a function of altitude and temperature. Expect
engines without altitude compensating fuel pump to require leaning at full throttle above 5000 ft pressure
altitude.

2. Throttle FULL
3. Engine Gauges within green range
4. Wing Flaps (400 ft AGL) CRUISE
5. Airspeed 75 KIAS
6. Trim adjust
4.4.9. Cruise
1. Fuel Pump OFF
2. Throttle as required
3. Mixture lean to 25°F rich of peak EGT. DO
NOT lean by EGT above 75% power
4. Wing Flaps CRUISE
Trim as required
6. Engine Gauges check
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4.4.10. Descent

1. Flight Instruments and Avionics adjust

2. Fuel Pump ON

3. Mixture FULL RICH
4. Throttle as required

CAUTION I

CHT not below 300°F for more than 5 minutes. 240°F Min.

NOTE |

To achieve a fast descent:

Throttle IDLE
Wing Flaps CRUISE
Airspeed 118 KIAS
4.4.11. Landing Approach
1. Seat Belts fastened
2. Lights as required
3. GEN/BAT Master Switch check ON
4. Ignition Switch check BOTH
5. Fuel Pump check ON
6. Mixture FULL RICH
7. Throttle as required
8. Airspeed max. 78 KIAS
9. Wing Flaps T/O
10. Trim as required
11. Wing Flaps LDG
12. Approach Speed 52 KIAS

CAUTION I

For strong headwind, crosswind, danger of wind-shear or turbulence, a higher approach
speed should be selected.
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4.4.12.

A 0D

4.4.13.
1.

2
3
4.
5

4.4.14.

© N o g &

Balked Landing
Throttle

Mixture

Wing Flaps
Airspeed

After Landing
Throttle
Mixture
Wing Flaps
Avionics

Exterior Lights

Engine Shut-down
Parking Brake
Throttle

Magneto Check

Throttle

Fuel Pump
Mixture
Ignition Switch
ELT

Avionics Master Switch

10. Electric Consumers
11. GEN/BAT Master Switch
12. Tie Downs and Wheel Chocks

4.4.15.Flight in Rain

FULL

FULL RICH
T/0

58 KIAS

as required
FULL RICH
CRUISE

as required

as required

set

1700 RPM

Cycle L-BOTH - R - BOTH

( RPM drop: 25-150 RPM)

(Max. RPM difference (L/R): 50 RPM)
IDLE

OFF

IDLE CUT-OFF

OFF

Check (by listening to 121.5 MHZ for
signal)

OFF

OFF

OFF

as required

|| NOTE I

Flight performance might be reduced, especially for the T/O-distance and the

maximum horizontal air speed. The influence on flight characteristics of the airplane is

negligible. Flights through heavy rain should be avoided due to the reduced visibility.
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4.4.16. Spinning
(a) Spin Entry

1.

© ©® N o g~ 0D

—
e

Loose ltems

Seat Belts

Altitude and Airspace

Fuel Pump

Wing Flaps

Mixture

Throttle

Entry Speed

Reduce speed with elevator

When stall warning sounds

stowed

fastened

check

ON

CRUISE

FULL RICH

IDLE

trim to 58 KIAS

speed reduction rate 2-3 kts per second

apply simultaneously, full aft stick and full rudder

CAUTION I

Intentional spinning is only permitted with flaps in CRUISE position.

CAUTION

Depending on CG and spin entry technique, attempts to enter spins may develop into spiral dives.
Monitor the airspeed during the first turn and recover immediately if it increases to 65 KIAS.

|| NOTE |

Spins with aft CG may oscillate in yaw rate and pitch attitude.
This has no effect on recovery procedure or recovery time

(b) Recovery from Spinning

1.

o gk w N

Throttle
Rudder
Control Stick
Rudder
Wing Flaps
Control Stick

IDLE

fully applied in opposite to direction of spin
ease stick forward until spinning stops

neutral, immediately after rotation has stopped.
check CRUISE

ease stick backward cautiously

Bring airplane from descent into level flight position.
Do not exceed maximum permissible speed (vNg)
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4.4.17. Idle Power Operations

" NOTE I

Turn fuel pump on for all low throttle operations, including taxiing and all flight operations when engine
speed could fall below 1400 RPM (eg. stalls, descents, spins, landings, etc.)

1. Fuel Pump ON
2. Mixture FULL RICH
3. Throttle IDLE

" NOTE |

For aircraft with altitude compensating fuel system minimum recommended flight idle is 1400 RPM, during
idle power flight conditions and maneuvres.
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5.1. INTRODUCTION

This chapter contains the performance data required by the basis of certification. This data which has
been approved by Transport Canada is marked ‘DOT Approved’ in the footer of the page. Where
additional performance data has been provided, beyond the basis for certification, it has not been
reviewed or approved by Transport Canada.

The performance data contained in the following pages has been prepared to illustrate the performance
you may expect from your airplane and to assist you in precise flight planning. The data presented has
been derived from test-flights using an airplane and engine in good operating condition. The data is
corrected to standard atmospheric conditions (59° F (15°C) and 29.92 in. Hg (1013.25 mbar) at sea level)
except where noted.

The performance data do not take into account the expertise of the pilot or the maintenance condition of
the airplane. The performance described can be achieved if the indicated procedures are followed and

the airplane is maintained in good condition.

5.2. USE OF PERFORMANCE TABLES AND DIAGRAMS

The performance data is shown in the form of tables and diagrams to illustrate the influence of different
variables. The tables contain sufficiently detailed information to plan flights with precision and safety.
Where the performance differs due to the type of propeller that is installed, the table or graph is printed for

each propeller and clearly identified.
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5.3. PERFORMANCE TABLE AND DIAGRAMS
5.3.1 Figure 5.1: Airspeed System Calibration
Assumes zero indicator error
Flaps Cruise
KIAS [ 42 [ 50 | 55 | 60 | 65 | 70 | 75 | 80 | 90 [ 100 [ 110 [ 120 [ 130 [ 140 [ 150 | 160 | 164
KCAS | 52 | 58 | 62 | 66 | 70 | 75 | 79 | 83 | 92 | 101 | 110 | 120 | 129 | 138 | 147 | 156 | 159
Vs1 Vne
Flaps T/O
KIAS | 38 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 [ 100 [ 105 | --
KCAS | 48 | 53 | 57 | 61 | 65 | 69 | 73 | 77 | 81 | 85 | 89 | 93 | 96 | 100 | -
Vs1 VEee
Flaps LDG
KIAS [ 34 [ 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 82 | — | -
KCAS | 44 | 48 | 52 | 55 | 59 | 64 | 68 | 72 | 76 | 81 | — | —-
Vso VEee
Example: CRUISE Flap KIAS =90 kts therfore KCAS = 92 kts from chart
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5.3.2. Figure 5.2(a): Cruising Performance

HOFFMANN PROPELLER HO-14HM-175-157
Maximum RPM is 2800

TEMPERATURE (°C)

—20 —-10 0  +10 420 +30 +40 450 +60
18000 —pron b e o e o o
7 /
E //”’/////// /////1 0 £ —
16000 w(f/
3 /
E —
14000 | WQOOO Tt |
— B | ——
= B | —] /’/’/
L 3 | —
£ 120004 5 \0000 fL
a ] %5 /,///’/////////(////
D 100004 X
3 o] — | |
8000 3 |
= ] @ 6000 Y1
& ] 5 //K
z 6000 7 C [—67&\774———7—7—— — =4+ ——77(
> = X@« W
8 4000 3 | : T
] N—T, ‘
2000 +
I ; ea ‘/Le/ve\// CLRSL S P ; .
i S
| | |
*2000‘:\‘\‘\‘\‘\‘w‘lwwwwww‘ TT T T T T T \HH\\HY\H\\
0 20 40 60 80 100 120 140 20 21 22 23 24 25 26 27 28
TEMPERATURE (°F) RPM X 100
Example: OAT: 700 F
Pressure Altitude: 5000 ft
Desired Power setting: 65%
Result; Set RPM: 2625
DA202-C1 March 20, 2001 Page 5 - 4

Revision 12




DA 20-C1 Flight Manual

¥ Diamond

PERFORMANCE

Figure 5.2(b): Cruising Performance
W69EK7-63, W69EK7-63G and W69EK-63

SENSENICH PROPELLER
Maximum RPM is 2800
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Desired Power setting: 60%
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5.3.3. Figure 5.3: Stall Speeds

Configuration:
Idle, most forward center of gravity, max. weight
(this is the most adverse configuration)
Stall speeds in kts
Bank Angle
Flaps 0° 30° 45° 60°
IAS CAS IAS CAS IAS CAS IAS CAS
CRUISE 42 52 47 56 55 62 68 73
T/0 40 48 44 51 52 57 65 68
LDG 34 44 39 47 46 52 58 62
DA202-C1

August 28, 1998 Page5-6
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5.3.4. Figure 5.4: Wind Components
Maximum demonstrated crosswind component: 20 kts (37 km/h)
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Example:
Wind speed: 11 kts (20 km/h)

Angle between wind direction and flight direction:

Headwind component:

Crosswind component:

30°
9.5 kts (18 km/h)
5.5 kts (10 km/h)
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: Take-off Distance

5.3.5 Figure 5.5(a)

HOFFMANN PROPELLER HO-14HM-175-157

Take—0ff Distance
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Take-off Distance

Figure 5.5(b)

W69EK7-63, W69EK7-63G and W69EK-63

SENSENICH PROPELLER

Taoke-Uff Distance
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5.3.6. Figure 5.6(a): Climb Performance / Cruising Altitudes
HOFFMANN PROPELLER HO-14HM-175-157

Max. Cruising Altitude (in standard conditions):

13120 ft (4000 m)

Best Rate-of-Climb Speed with Wing Flaps CRUISE 75 KIAS
TEMPERATURE (*C) RATE OF CLIMB ( m/min )
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(0] 20 40 60 80 100 120 140 (6] 100 200 300 400 500 600 700 800 900 1000 1100
TEMPERATURE (°F) RATE OF CLIMB ( ft/min )
Example: Pressure Altitude: 2000 ft
OAT: 6501 F
Weight : 1653 Ibs
Result: Climb performance: 785 ft/min
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Figure 5.6(b) : Climb Performance / Cruising Altitudes
SENSENICH PROPELLER

Max. Cruising Altitude (in standard conditions): 13120 ft (4000 m)

W69EK7-63, W69EK7-63G and W69EK-63

Best Rate-of-Climb Speed with Wing Flaps CRUISE 75 KIAS
TEMPERATURE (°C) RATE OF CLIMB ( m/min. )
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Example: Pressure Altitude: 2000 ft
OAT: 6501 F
Weight : 1653 Ibs
Result: Climb performance: 830 ft/min
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5.3.7. Figure 5.7(a): Climb Performance / Take off

HOFFMANN PROPELLER HO-14HM-175-157
Best Rate-of-Climb Speed with Wing Flaps T/O

TEMPERATURE (°C)
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Example: Pressure Altitude: 2000 ft
OAT: 6501 F
Weight : 1653 Ibs
Result: Climb performance: 695 ft/min
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Figure 5.7(b) : Climb Performance / Take off
W69EK7-63, W69EK7-63G and W69EK-63

SENSENICH PROPELLER

Best Rate-of-Climb Speed with Wing Flaps T/O

TEMPERATURE (°C)
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Example: Pressure Altitude: 2000 ft
OAT: 65°F
Weight : 1653 Ibs
Result. Climb performance: 775 ft/min
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5.3.8 Figure 5.8(a): Cruising Speed (True Airspeed)
HOFFMANN PROPELLER HO-14HM-175-157

Diagram for true airspeed (TAS) calculation at selected power level.
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Example: Pressure altitude: 6000 ft.
Temperature: 700 F
Power setting: 65%
Result: True airspeed (TAS): 124 kts
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Figure 5.8(b): Cruising Speed (True Airspeed)
SENSENICH PROPELLER

Diagram for true airspeed (TAS) calculation at selected power level.

W69EK7-63, W69EK7-63G and W69EK-63
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Example: Pressure altitude: 6000 ft.
Temperature: 700 F
Power setting: 65%
Result: True airspeed (TAS): 121kis
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7.5 LANDING GEAR SYSTEM

The landing gear system consists of the two main landing gear wheels mounted to aluminum spring struts

and a 60° castering nose wheel. The suspension of the nose wheel is provided by an elastomer spring.

7.5.1. Wheel Brakes

Hydraulically operated disc brakes act on the wheels of the main landing gear. The wheel brakes are
operated individually using the toe-brake pedals either on the pilot's or on the co-pilot's side. If either the
left or right wheel brake system on the pilot’s side fail, the co-pilot’s brakes fail too. If the co-pilots brake

master brake cylinder or input lines to the pilots master cylinder fails the pilots brakes will still operate.

CAUTION I

When placing the feet on the brake pedals, care should be taken to use only the toe of your

shoe so you do not contact the structure above the pedals, which could prevent effective

application of the brake(s).
7.5.2. Parking Brake

The Parking Brake knob is located on the center console in front of the throttle quadrant, and is pushed up
when the brakes are to be released. To set the parking brake, pull the knob down to the stop. Repeated
pushing of the toe-brake pedals will build up the required brake pressure, which will remain in effect until
the parking brake is released.

To release the parking brake, push on the toe-brake pedals before releasing the parking brake knob.

NOTE |

When parking the aircraft for longer than 12 hours place wheel chocks in front of and behind

the main landing gear wheels. Tie down ropes should also be used if you are uncertain of

favorable climatic conditions for the duration of the park.
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Brake System Schematic

Max Level 12mm (0.5 in)
Min Level 25mm (1 in)
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Pilot's Pedals Co-Pilot's Pedals
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Flexible Hose
Parking Brake Valve ——
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) Back-
Brake caliper Plate
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7.6 SEATS AND SAFETY BELTS

The seats are removable to facilitate the maintenance and inspection of the underlying controls. Covers
on the control sticks prevent loose objects from entering the control area.

The seats have removable cushions.

Every seat is equipped with a four-point safety belt. To put on the safety belt, slip the lap belt through the
shoulder belt-ends and insert the lap belt-end into the belt lock. Adjust the length of the belts so that the
buckle is centered around your waist. Tighten the belts securely. The belt is opened by pulling the lock

cover.

7.7 BAGGAGE COMPARTMENT

The baggage compartment is located behind the seat above the fuel tank. Baggage should be distributed

evenly in the baggage compartment. The baggage net must be secured.

CAUTION I

Ensure that baggage compartment limitations (44 Ibs/20 kg max.) and aircraft weight and

balance limitations are not exceeded.
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7.8 CANOPY
Locking:

The canopy is closed by pulling down on the forward handles on the canopy frame. Locking the canopy is

accomplished by moving the two locking handles on the left and right side of the frame.

To close: Move both LH and RH locking handles forward.

To open: Move both LH and RH locking handles backwards.

A canopy locking warning light, located in the upper center section of the instrument panel, indicates the

status of the canopy’s locking mechanism. If the canopy locking warning light is illuminated, the canopy is

not locked properly.

CAUTION I

Before starting the engine, the canopy must be closed and locked.

" NOTE I

The Master Switch must be ON for the Canopy Locking Warning Light to be operational.

" NOTE |

Some aircraft are equipped with external canopy locking handles. These do not affect

operation of the inside locking handles.
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7.9 POWERPLANT

7.9.1. Engine

DAZ20-C1 aircraft are equipped with the Continental |0-240-B engine. The 10-240-B is a fuel injected, 4
cylinder, 4 stroke engine with horizontally opposed, air cooled cylinders and heads. The propeller drive is
direct from the crankshaft.

Displacement: 239.8 cu.in. (3.9 liters)

Max. Continuous Power: 125 HP / 93.25 kW at 2800 RPM

Additional information can be found in the Engine Operating Manual.

The powerplant instruments are located on the instrument panel on the co-pilot's side. The ignition switch
is a key switch located on the instrument panel in front of the pilot. The ignition is turned on by turning the
key to position BOTH. The starter is operated by turning the switch against the spring loaded start
position. The engine is shut off by moving the mixture control to the idle cutoff position then turning the
ignition switch to the off position.

The DA20-C1 may be equipped with an optional altitude compensating fuel pump. A placard on the
instrument panel indicates if this system is installed. With this system it is not necessary to manually lean
the mixture with altitude.

7.9.2. Engine Controls

The Mixture, Throttle and Alternate Air Control levers are grouped together in the center console. The
tension/friction for the controls can be adjusted using the friction knob located on the right side of the center
console.

Mixture Lever: right lever with red cylindrical handle and integral lock out lever
lever full forward = Full Rich
lever full aft = Idle Cutoff
The mixture control lever features a safety lock which prevents inadvertent leaning of the mixture. To
release, squeeze the safety lock lever and the control knob together.

Throttle: center lever with "T" handle
lever full forward = FULL throttle
lever full aft = IDLE

Alternate Air: left lever with square handle
lever full forward = Primary air intake
lever full aft = Alternate air intake
The alternate air control selects a second induction air intake in case of restriction of the primary air intake

(filter).
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7.9.3. Mixture Control

(&) Cruise

The mixture control allows leaning of the fuel mixture to maximize fuel economy during cruise conditions.
Teledyne Continental Motors specifies that above 75% of maximum rated power, the mixture must be set
at FULL RICH. It should be noted that even with the throttle set at the full power position, actual power
may be less than 75% of maximum rated power and then leaning is required (reference Section 5.3.2,
Cruise performance).

(b) Reduced Throttle Settings

When operating at reduced throttle settings, other than steady state cruise, the mixture should always be
set to FULL RICH. This applies to maneuvers (e.g.: stalls, spins, slow flight), descents, landing
approaches, after landing and while taxiing.

The only exception to this is for engines without the altitude compensating fuel pump, operating at very
high altitudes, where the low air density may require leaning to maintain satisfactory engine operation.

(c) Full Throttle

When operating at full throttle, the mixture must be set at FULL RICH. This applies to take-off, balked
landings and climb.

The only exception is for engines without the altitude compensating fuel pump the mixture should be
leaned as actual power falls below 75% of maximum rated power, as may be the case in an extended
climb (reference Section 5.3.2, Cruise performance).

NOTE I

All adjustment of the mixture control should be done in small increments.

7.9.4. Propeller

The propeller is either a fixed pitch Hoffmann composite wood and glass fiber propeller or a fixed pitch
Sensenich wood propeller.
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7.9.7. Lubricating
The engine has a high pressure wet sump lubrication. The oil is pumped by a mechanical, engine driven

pump. An oil dipstick indicates the level of oil in the tank. The dipstick is marked for US quarts.

|| CAUTION I

Never operate the engine with the oil filler cap removed.
Observe normal procedures and limitations while running engine.

With the engine stopped, check the oil level on the dipstick. The oil level must be between the 6 US quart
and 4 US quart level as indicated by the markings on the dip stick.

Engine Oil System

| i Oil Cooler Adapter By-Pass Cooling Air
1 . Seat
3 Pump | By-Pass | \
| E 3 L Few _Hoton 7]
i 3 i %{ i O|I Pressure
; 1 |_Filter 1 ~__Sensor _Qil
! e Pr{e&sure Switch—— ; Cooler
! Pressure ] P S—
| Relief Val T |
! eletvave U N | Cooled Qil
| To sump /- Vernatherm |
| | Oil Temperature
| ! Sensor
i To Engine i
! Lubrication System | — g | "Whistle ——
| Air/Oil Cut
| | Separator
| | Can /
| ! Outlet to
R R Cowl
/ Oil ‘) Oil Return Line
\ Sump /‘
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710 FUEL SYSTEM

The aluminum tank is located behind the seats, below the baggage compartment. The capacity is
specified in Section 2 of this manual. The tank filler on the left side of the fuselage behind the canopy is
connected to the tank with a rubber hose. A grounding stud is located on the under side of the fuselage
near the trailing edge of the left hand wing. The aircraft must be grounded prior to any fueling operation.
The tank vent line runs from the filler neck through the fuselage bottom skin to the exterior of the airplane.
The vent line is the translucent plastic hose adjacent to the left wing root. The vent line must be clear for
proper fuel system operation. The tank has an integral sump which must be drained prior to each flight,
by pushing up on the brass tube which protrudes through the underside of the fuselage, forward of the
trailing edge of the left hand wing.

Two outlets with finger filters, one left and one right, are installed at the bottom of the tank. Fuel is gravity
fed from these outlets to a filter bowl (gascolator) and then to the electric fuel pump. The filter bowl must
be drained prior to each flight, by pushing up on the black rubber tube that protrudes through the
underside of the fuselage, adjacent to the fuel tank drain. The electric fuel pump primes the engine for
engine starting (Prime ON) and is used for low throttle operations (Fuel Pump ON). When the pump is
OFF, fuel flows through the pump's internal bypass. From the electric pump, fuel is delivered to the
engine's mechanical fuel pump by the fuel supply line. Fuel is metered by the fuel control unit and flows
via the fuel distribution manifold to the injector nozzles.

Closing the fuel shut-off valve, located either on the aft side of the firewall or at the maintenance drain
manifold, will cause the engine to stop within a few seconds.

A return line from the mechanical pump's fuel vapor separator returns vapor and excess fuel to the tank.
Fuel pressure is measured at the fuel distribution manifold and displayed on the fuel pressure indicator,
which is calibrated in PSI.

Some DA20-C1 aircraft also have a fuel vapor separator in the distribution manifold. These aircraft have a
second vapor return line from the distribution manifold to the firewall.
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Engine Fuel System
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7.10.1. Fuel Shut-off Valve

WARNING |

The fuel shut-off valve should only be closed for emergencies or fuel system maintenance.

There are two different versions of fuel shut-off valves in the DA20-C1.
Version 1

The fuel shut-off valve is located on the cabin side of the firewall and is controlled by a handle on the right
side center pedestal. To activate the fuel shutoff valve, lift the handle release lock and pull the handle out.

In the open position the knob is in. In the closed position the knob is out.
Version 2

The fuel shut-off valve is integral to the maintenance drain manifold, located below the fuel tank. It is
actuated by the center console mounted rotary lever, via a rigid pushrod. To activate the valve, rotate the
lever clockwise from OFF to ON or lift the lockout knob and rotate the lever counterclockwise from ON to
OFF. The safety lockout knob prevents accidental actuation of the valve.

7.10.2. Tank Drain

To drain the tank sump, activate the spring loaded drain by pushing the brass tube in with a drain
container. The brass tube protrudes approx. 1 1/6 in (30 mm) from the fuselage contour and is located on
the left side of the fuselage, approximately at the same station as the fuel filler cap.

7.10.3. Fuel Filter Bowl

The fuel filter bowl is between the tank and the fuel pump. The bowl acts as a trap for sediment and water
that has entered the fuel line from the tank.
7.10.4. Fuel Filter Bowl Drain

The filter bowl drain is next to the fuel tank drain. It operates in the same manner as the fuel tank drain.
7.10.5. Fuel Dipstick

A fuel dipstick, P/N 22-2550-14-00, is supplied with all aircraft to permit direct measurement of fuel level
during the preflight check. On serial numbers C0056, C0066, C0067 and C0069 use fuel dipstick P/N 22-
2550-17-00.

NOTE |

Electric fuel gauges may malfunction. Check fuel quantity with fuel dipstick before each flight.
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To check the fuel level:

1. Insert the graduated end of the fuel dipstick into the tank through the fuel filler opening until the
dipstick touches the bottom.
Withdraw the dipstick from the fuel tank.
Read fuel quantity. The dipstick is calibrated in increments of 4 of useable fuel capacity.

(21.3 US gallons/80.5 liters for Type 1 Fuel System or 24.0 US gallons/91 liters for Type 2 Fuel System).

NOTE |

Several readings should be taken to confirm accuracy.

7.10.6. Electric Fuel Pump (Priming Pump) Operation

The DA20-C1 is equipped with a DUKES constant flow, vane type, two speed, electric fuel pump. This

pump emits an audible whine when it is switched on.

. Fuel Prime

The pump's high speed setting is used for priming the engine prior to engine start. The prime setting is
selected by turning the FUEL PRIME switch ON. An amber annunciator indicates that FUEL PRIME ON

is selected.

Il Fuel Pump

The pump's low speed setting is required for maintaining positive fuel supply system pressures at low
throttle settings. This setting is selected by turning the FUEL PUMP switch ON. This setting should be
selected for any low throttle operations, including taxiing and any flight operations when engine speed
may fall below 1000 RPM (eg. stalls, spins, descents, landings, etc.). The FUEL PUMP may also be
selected ON to suppress suspected vapour formation in the fuel supply system. Smooth engine
operation at high ambient temperatures with heat soaked fuel and up to and exceeding the service ceiling

has been demonstrated without use of the electric pump.

NOTE |

Turning the priming pump on while the engine is running, will enrichen the mixture considerably. Although

the effect is less noticeable at high power settings when the fuel flow rate is high, the effect at low and
idle throttle settings is an overrich mixture, which may cause rough engine operation or engine stoppage.
It is therefore recommended that for normal operations, the FUEL PRIME be turned OFF.
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7.11 ELECTRICAL SYSTEM

7.11.1. Power Supply

Generator

@ Failure 5

A 12V battery is connected to the master bus Generdator
via the battery circuit breaker (50 Amps). The Ge”emmf . Moster 2
A A

40 amp. generator is attached to the engine

near the propeller hub. The generator feeds

Over Voltage

the main bus via the generator circuit breaker
(50 Amps). Both circuit breakers can be

triggered manually. The generator warning

50

Over voltage
Sensor

Relay

Electrical Bus

light is activated by an internal voltage A
|
regulator monitoring circuit and illuminates ‘

when a generator fault occurs .

7.11.2. Ignition System

The engine is provided with two independent
ignition systems. The two magnetos are
independent from the power supply system,
and are in operation as soon as the propeller
is turning and the ignition switch is not off.
This ensures safe engine operation even in

case of an electrical power failure.

WARNING |

[
—L— Battery

Simplified Schematic

If the ignition key is turned to L, R or BOTH, the respective magneto is "HOT". If the
propeller is moved during this time the engine may start and cause serious or fatal injury

to personnel. The possibility of a ‘HOT’ magneto may exist due to a faulty switch or
aircraft wiring. Use EXTREME CARE and RESPECT when in the vicinity of a propeller!
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7.11.3. Electrical Powered Equipment

The individual consumers (e.g. Radio, Fuel Pump, Position Lights, etc.) are connected in series with

their respective circuit breakers. Refer to Section 7.4 for a illustration of the instrument panel.

7.11.4. Voltmeter

The voltmeter indicates the status of the electrical bus. It consists of a dial that is marked numerically
from 8 - 16 volts in divisions of 2.

The scale is divided into three colored arcs to indicate the seriousness of the bus condition. These

arcs are:
Red for 8.0-11.0 volts,
Yellow for 11.0 - 12.5 volts,
Green for 12.5 - 16.0 volts,
Redline at 16.1 volts.

7.11.5. Ammeter

The ammeter indicates the charging (+) and discharging (-) of the battery. It consists of a dial, which

is marked numerically from -60 to 60 amps.

7.11.6. Generator Warning Light

The generator warning light (red) illuminates during:

- Generator failure, no output from the generator

The only remaining power source is the battery (20 amps. for 30 minutes)

7.11.7. Instruments

The instruments for temperatures, pressures, and fuel quantity are connected to their respective sensors.
When the electrical resistance of a sensor changes it causes a corresponding change (needle deflection)

in its respective indicator.
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7.11.8. Internal Lighting

The internal lighting of the DA 20-C1 is provided by a lighting module located aft of the Pilot's head and

on the centerline of the aircraft. Included in this module are two panel illumination lights and one map

light. The switches for the lights are located on the instrument panel. There is a dimming control located

on the left side of the instrument panel for adjusting the intensity of the lighting. There is a toggle switch

located beside the dimming control that controls the intensity of the Wing Flap and Trim

Annunciator.

lllumination Pattern and Adjustment

LEFT RIGHT Care must be taken when
INSTRUMENT INSTRUMENT

PANEL / PANEL iusti i intai
onT e adjusting the lights to maintain

proper illumination. The
lllumination Pattern and
Adjustment shows how the lights
are aimed in order to provide

proper panel illumination.

LEFT
INSTRUMENT
PANEL

RIGHT
INSTRUMENT

PANEL
ILLUMINATIO ILLUMINATION
PATTERN PATTERN

I i

MAP LIGHT
ILLUMINATION
PATTERN

Aircraft equipped with

supplemental lighting (MOD 32)

have a Light Dimmer Module and a
Glare Shield mounted Flood Light.
Control of the Dimmer for backlit
instruments is through the

1. ROTATE BALL TO

Instrument lighting potentiometer.
CHANGE ELIPSE ANGLE

Control of the flood light is through
a potentiometer marked FLOOD.

)
<>
2. ADJUST VERTICAL
POSITION
I Ball Light

3. ADJUST HORIZONTAL
POSITION

& >
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7.12 PITOT AND STATIC PRESSURE SYSTEMS

The pitot pressure is measured on the leading edge of a calibrated probe below the left wing. The static
pressure is measured by the same probe. For protection against water and humidity, water sumps are
installed within the line. These water sumps are accessible beneath the left seat shell.

The error in the static pressure system is negligible. For the error of the airspeed indicating system refer to
Chapter 5.

The pitot static pressure probe should be protected whenever the aircraft is parked to prevent

contamination and subsequent malfunction of the aircraft systems relying on its proper functioning.

NOTE |

Use only the factory supplied pitot static probe cover, P/N G-659-200 with the “Remove
before Flight” flag attached.

7.13 STALL WARNING SYSTEM

When the airspeed drops below 1.1 times the stall speed, a horn sounds in the left instrument panel. The
horn grows louder as the speed approaches the stall speed. The horn is activated by air from a suction
hose that connects to a hole in the leading edge of the left wing. The hole has a red circle around it.

The stall warning hole should be plugged whenever the aircraft is parked to prevent contamination and

subsequent malfunction of the stall warning system.

NOTE |

Use only the factory supplied stall warning plug, P/N 22-1010-01-00 with the “Remove
before Flight” flag attached.

7.14 AVIONICS

The center of the instrument panel contains the radio and navigation equipment. The microphone key for
the radio is installed in the control stick. There are two connectors for headsets on the backrest of the
seat.

Operating instructions for individual avionics equipment should be taken from the manuals of the

respective manufacturers.
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CHAPTER 8
HANDLING, PREVENTIVE
AND CORRECTIVE MAINTENANCE

8.1 INTRODUCTION 8-2

8.2 AIRPLANE INSPECTION PERIODS 8-2

8.3 AIRPLANE ALTERATIONS OR REPAIRS 8-2

8.4 GROUND HANDLING / ROAD TRANSPORT

8.4.1 Ground Handling 8-3
8.4.2 Parking 8-4
8.4.3 Mooring 8-4
8.4.4 Jacking 8-4
8.4.5 Road Transport 8-5

8.5 CLEANING AND CARE

8.5.1 Painted Exterior Surfaces 8-6
8.5.2 Canopy 8-6
8.5.3 Propeller 8-7
8.5.4 Engine 8-7
8.5.5 Interior Surfaces, Seats and Carpets 8-7
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8.1. INTRODUCTION

This Chapter contains factory-recommended procedures for proper ground handling and servicing of the
airplane. It also identifies certain inspection and maintenance requirements which must be followed if the
airplane is to retain its’ original performance and dependability. It is wise to follow a planned schedule of

lubrication and preventive maintenance based on climatic and flying conditions encountered.

8.2. AIRPLANE INSPECTION PERIOD

Inspection intervals are every 50, 100 hrs, 200 hrs and 1000 hrs of flight time and a special 25 hour check
on new airplanes. The respective maintenance procedure can be found in the Engine Manual or the

Airplane Maintenance Manual.

8.3. AIRPLANE ALTERATIONS OR REPAIRS

It is essential that the responsible airworthiness authority be contacted prior to any alterations on the
airplane to ensure that the airworthiness of the airplane is not affected. For repairs and painting refer to

the applicable Maintenance Manual Doc. No. DA201-C1.
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8.4. GROUND HANDLING / ROAD TRANSPORT
8.4.1. Ground Handling
l. Towing Forward

The airplane is most easily and safely maneuvered by hand with the tow-bar attached to the nose wheel. If
the aircraft is towed forward without using the tow-bar, the nose-wheel will follow the movement of the
airplane. It is recommended that the tow-bar be used to pull the aircraft forward. If any additional

assistance is required, the DA 20 may only be pushed on the trailing edge of the wing tip.
Il. Moving Backward

By following a simple procedure it is very easy to move the airplane backwards.

1. Push down with one hand on the aft section of the fuselage near the vertical stabilizer, to lift the nose
wheel.

2. Push back on the leading edge of the horizontal stabilizer, close to its center.

Using this technique the DA 20 be turned and pushed backward. If additional assistance is required, a

second person may push on the leading edge of the wings.

CAUTION I

Do not push or lift on Spinner!

CAUTION I

Do not push on control surfaces!
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8.4.2. Parking

For short time parking, the airplane must be positioned in a headwind direction, the parking brake must be

engaged, the wing flaps must be in the retracted position and the wheels must be chocked.

For extended and unattended parking, as well as in unpredictable wind conditions, the airplane must be

anchored to the ground or placed in a hangar.

When parking the airplane, the flight controls lock, P/N 20-1000-01-00 must be installed and pitot static

probe cover and stall warning plug should be fitted (ref. Chapter 7, Aircraft Description).

Parking in a hangar is recommended.

8.4.3. Mooring

The tail skid of the airplane has a tie down hole which can be used to moor airplane. Tie-down rings are

also installed near the midpoint on each wing for tie-down moring ropes.

8.4.4. Jacking

The DA 20 can be jacked at the two jackpoints located on the lower side of the fuselage's root ribs and at
the tail fin.
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8.4.5. Road Transport

When transporting the airplane on the road, it is recommended that you use an open trailer. All airplane

components must be stored on a cushioned surface and secured to avoid any movement during transport.

(a) Fuselage:
The fuselage should be secured on the trailer standing on its wheels. Ensure that the propeller has

sufficient free space so it cannot be damaged if the fuselage were to move.

(b) Wings:

For transportation, both wings must be removed from the fuselage.

To avoid any damage, the wings are stored in upright position on the leading edge with the root rib area
positioned on an upholstered profiled surface of at least 1 ft 4 in (400 mm) width. The outside wing area
(approximately 10 ft (3 m) from the root rib area) is placed on an upholstered profiled surface of a
minimum of 12 in (300 mm) width.

The wings must be secured against movement rearward or forward.

c) Horizontal Stabilizer:
The horizontal stabilizer is stored flat on the trailer and secured, or in an upright position sitting on the

leading edge on a profiled surface. All supports must be upholstered with felt or foam rubber.
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8.5. CLEANING AND CARE

CAUTION I

Excessive dirt deteriorates the flight performance.
8.5.1. Painted Surfaces

To achieve the best flight characteristics for the DA20, a clean external surface is most important. For this
reason it is highly recommended that the airplane, especially the leading edge of the wings are kept clean at

all times.

For best results, the cleaning is performed using a generous amount of water. If necessary, a mild cleaning
agent can be added. Excessive dirt such as insects etc. are best cleaned off immediately after flight,

because once dried they are difficult to remove.

Approximately once a year, the surface of the airplane should be treated and buffed using a silicon free

CAUTION I

DO NOT use any cleaning agents containing silicon based materials. Once applied, silicone

automotive polish.

is difficult to remove. Silicone may result in contaminated bonding surfaces if the aircraft

were ever in need of structural repair.

8.5.2. Canopy

The DA 20 offers excellent vision through a large plexiglass canopy. It is essential that care be taken while
cleaning the canopy, as it is easily scratched. If scratched, the vision will be reduced.

In principal the same rules should be applied to clean the canopy as for the outside surface of the airplane.
To remove excessive dirt, plenty of water should be used; make sure to use only clean sponges and
chamois. Even the smallest dust particle can cause scratches.

In order to achieve clarity, plastic cleaners such as Permatex Part No. 403D® or Mirror Glaze® may be

used according to the manufacturer’s instructions. Do not wipe in circles, but only in one direction.
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8.5.3. Propeller

See Hoffmann Propeller Instruction Manual E 0110.74.

8.5.4. Engine

See Operator's Manual for the Continental IO 240B aircraft engine Form # X30620.

8.5.5. Interior Surfaces, Seats and Carpets

The interior should be cleaned using a vacuum cleaner. All loose items (pens, bags etc.) should be
properly stored and secured. All instruments can be cleaned using a soft dry cloth, plastic surfaces should

be wiped clean using a damp cloth without any cleaning agents.
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CHAPTER 9
SUPPLEMENTS
9.1  GENERAL 9-1
9.1  INDEX OF SUPPLEMENTS 9-2

9.1 GENERAL

This Chapter contains information regarding optional equipment which may be installed in your airplane.
Individual supplements address each optional equipment installation.

It is only necessary to maintain those supplements which pertain to your specific airplane’s configuration.
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9.2 INDEX OF SUPPLEMENTS
NOTE

It is only necessary to maintain those supplements which pertain to optional equipment
that may be installed in your airplane.

Supplement No. | Title Pages
1 External Power Operation 9
2 Winterization Kit 3
3 Recognition Lights 4
4 Gross Weight Increase (800 Kg) 15
5 S-Tec Autopilot 10
6 VM1000 Engine Instruments 7
7 Auxiliary Fuel System 6
8 Stick Mounted Trim Switches 3
9 20 US Gallon Fuel Tank 3
10 Reversed Instrument Panel 3
11 Pitot Heat Operation 5
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CHAPTER 9
SUPPLEMENT 1
EXTERNAL POWER OPERATION

GENERAL S1-2
OPERATING LIMITATIONS S1-3
EMERGENCY PROCEDURES S1-4
NORMAL PROCEDURES S1-4
PERFORMANCE S1-9
WEIGHT AND BALANCE S$1-9
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1. GENERAL

This supplement addresses the operating procedure for a DA20-C1 aircraft equipped with an optional
External Power Unit (EPU). The EPU receptacle and related circuits provide for the connection of an

external power source for various ground operations, eg. maintenance, battery charging, starting.

CAUTION ||

Over-voltage protection does not exist. DO NOT connect any power source other
than 12 volt DC battery or 14 volt (nominal) DC Ground Power Cart.

The circuit provides protection in the event that the external power source is connected in reverse
polarity. A switch in the cockpit to the left of the light switches allows the EPU relay to close once the
external power source is connected and power is available. A light in the cockpit indicates that power is
available at the receptacle or that the EPU relay has remained closed following a disconnect (see normal
procedures).

On aircraft C0001 through C0148 and C0150 with an EPU installed, a relay bypass circuit is provided to
enable the battery relay to be closed if the battery has been discharged so much that it does not have
enough power to close the relay by itself. Depending on the state of battery discharge, the battery relay
may take several minutes to close. This circuit is not installed on aircraft C0149 and C0151 onwards.
See fig 1.1 for location and figure 1.2 for simplified schematic. EPU plug Cole Hersee P/N 11042 is
required to connect to the receptacle. This receptacle is located in one of two locations. Aircraft serial
numbers C0001 through C0148 and C0150 have this receptacle located on the fuselage at the rear
portion of the wing root. Aircraft serial numbers C0149 and C0151 onwards have this receptacle located

on the fuselage in front of the left-hand wing root.

EXTERNAL
POWER
14 VOLTS
\

EXTERNAL
POWER
14 VOLTS

m

/; ——

) < vER, \

‘ S5 MERSR \
N 5

\ -

3

Figure 1.1
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Reverse Polarity Diode

EPU Receptacle =

*Installed on S/N
C0001 up to C0148
and C0150 Only

nCcw Z2->rZ

OPERATING LIMITATIONS
2.1. Voltage supplied to the EPU receptacle should be 12-14 volts nominal.

PLACARDS

1. On the lower left side of
instrument panel above
the switches.

O

EPU Relay : ;

Battery Breaker

EPU Switch

Battery Switch

\
|

v
CANOPY

EPU

*Current Limiter
*Reverse Current Diode
*Circuit Breaker

/

EPU Annunciator

Battery

Figure 1.2

2. On the right side of
the aircraft above the
EPU receptacle.

Battery Relay

3. On the EPU/Fuse mounting
bracket in the Relay Box.
(Aircraft S/N C0001 through
C0148 and C0150 only)

a.)
‘ EPU ?;2; ‘STROBE LANDING TAXI POSITION quMAP INST. ‘
. EXTERNAL
or O o
g POWER
P i 14 VOLTS
o o o
EPU CHARGE
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3. EMERGENCY PROCEDURES

3.3.4 FIRE
Engine Fire during Engine-Start-Up on the Ground (EPU power connected).
1. Fuel Shut-off Valve CLOSED
2. Cabin Heat CLOSED
3. Mixture IDLE CUTOFF
4. Throttle FULL
5. GEN/BAT Master Switch OFF
6. Ignition Switch OFF
7. EPU Switch OFF
8. Evacuate Airplane immediately

4. NORMAL PROCEDURES
4.4.0 General

The following general procedure should be used to supply External Power to the aircraft for purposes

other than engine starting.

Power ON

1. Connect external power source to the EPU receptacle. EPU light ON

2. EPU switch ON

3. GEN/BAT Master Switch (Battery only) ON if desired for charging

4. Avionics Master Switch ON if desired

CAUTION ||

If the battery has been discharged, it is advisable to leave the battery on
charge for a period of time long enough to charge the battery. Consult
maintenance personnel if the state of charge of the battery is in question. Do
not fly the aircraft with the battery in a discharged state.

Power OFF

1. Electrical loads OFF

2. Avionics Master Switch OFF

3. GEN/BAT Master Switch OFF

4. EPU switch OFF

5. LIFT EPU receptacle cover, PULL external power plug. EPU light OFF
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4.4.1 NORMAL OPERATION CHECKLIST

In addition to those items contained in Section 4, Normal Operating Procedures, Preflight Inspection,

DA 20-C1 Flight Manual Supplement 1

check the following items if this supplement is applicable to the aircraft you are operating:
l. In-Cabin Check
Caution Lights (EPU)

illuminated if EPU power available
Il. Walk Around Check and Visual Inspection

Right Wing (C0001 to C0148, C0150)

Left Side of Fuselage (C0149, C0151 and Above)

EPU Receptacle ( For EPU START) check EPU connector inserted and

secure. Adequate power source
available.

EPU Receptacle (EPU not required for starting) check EPU power cord disconnected and
power cart clear of aircraft.

Before Starting Engine
The Before Starting Engine checklist from section 4.4.2 is repeated in this section and includes

the steps for starting the engine with an external power source connected.

4.4.2. Before Starting Engine

1. Preflight Inspection performed
2. Pedals adjust, lock
3. Passenger Briefing performed
4.  Safety Belts fasten
5. Parking Brake set
6. Flight Controls free
7. Fuel Shut-off Valve OPEN
8. Mixture FULL RICH
9.  Throttle IDLE
10. Friction Device of Throttle Quadrant adjust
11. Avionics Master Switch OFF
12.  EPU light check ON
13. EPU Switch ON
14. Voltmeter check 12-14 volts
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15.  GEN/BAT Master Switch ON

16. Generator Warning Light illuminated

17. Exterior Lights as required

18. Instrument Panel Lighting as required

19.  Canopy close and secure
20.  Canopy Unlocking Warning Light OFF

Starting Engine
The Starting Engine checklist from section 4.4.3 is repeated in this section and includes the steps
for starting the engine with an external power source connected.

4.4.3. Starting Engine
(a) Starting Engine Cold

|| NOTE |

It is recommended that the engine be preheated if it has been cold soaked for 2 hours or
more at temperatures of -4°C (25°F) or less.

1. Throttle IDLE
2. Mixture FULL RICH
3. Toe Brakes hold
4. Propeller Area clear

|| WARNING |

Ensure that propeller area is clear!
CAUTION
Do not engage starter if propeller is moving. Serious engine damage can result
|| NOTE |
Steps 5, 6, 7, 8 and 9 are to be performed without delay between steps.
NOTE
Colder ambient temperatures require longer priming

5. Fuel Pump ON
6. Fuel Prime ON
Doc # DA202-C1 May 28, 2001 Page S1-6
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7. Throttle FULL for prime

(prime for 3 seconds minimum before starting)
8. Throttle Full IDLE to v inch OPEN as required
9. Ignition Switch START, hold until engine starts or for 10

seconds maximum
(if engine does not start, release ignition key,
then push throttle to full power for 3 seconds
minimum for more priming, then repeat from
Step 8)

10. Starter Warning Light illuminated while ignition is in START position

NOTE

Activate starter for maximum of 30 seconds only,
followed by a cooling period of 3-5 minutes

:

11. Throttle 800 to 1000 RPM

CAUTION

Do not operate engine above 1000 RPM until
an oil temperature indication is registered.

:

12. Fuel Prime OFF
13. Engine Instruments check

NOTE

Excessive priming can result in a flooded engine. To clear a flooded engine, turn off fuel

pump and fuel prime, open throttle 2 - 1 inch and engage starter. The engine should start for a

short period and then stop. Excess fuel has now been cleared and engine start from item 1 can
be performed.

CAUTION

If oil pressure is below 10 psi, shut down engine immediately (maximum 30 seconds delay).

NOTE

Oil Pressure may advance above the green arc until Oil Temp. reaches normal operating
temperatures.
Regulate warm up RPM to maintain pressure below 100 psi limit. At ambient temperatures below 32°F
(0°C) DO NOT apply full power if oil pressure is above 70 psi.

:

;

L

14. Starter Warning Light check OFF
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(b) Starting Engine Warm

1. Throttle IDLE
2. Mixture FULL RICH
3. Toe Brakes hold
4 Propeller Area clear

|| WARNING |

Ensure that propeller area is clear!

CAUTION

Do not engage starter if the propeller is moving. Serious damage can result.

NOTE

Steps 5, 6, 7, 8 and 9 are to be performed without delay between steps.

:

5. Fuel Pump ON

6. Fuel Prime ON

7. Throttle Full for prime, 1 to 3 seconds before starting

8. Throttle Y2 - 1 inch OPEN (approximately)

9. Ignition Switch START, hold until engine starts or for 10
seconds maximum (repeat from Step 7 if
engine does not start)

10. Starter Warning Light illuminated while ignition is in START position

|| NOTE I
Activate starter for maximum of 30 seconds only,
followed by a cooling period of 3-5 minutes.

11. Throttle 800 to 1000 RPM

12. Fuel Prime OFF

13. Engine Instruments check

NOTE

Excessive priming can result in a flooded engine. To clear a flooded engine, turn off fuel pump and fuel
prime, open throttle 2 - 1 inch and engage starter. The engine should start for a short period and then
stop. Excess fuel has now been cleared and engine start from item 1 can be performed.

|| CAUTION |

If oil pressure is below 10 psi, shut down engine immediately (maximum 30 seconds delay).

:

Doc # DA202-C1 May 28, 2001 Page S1-8
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|| NOTE |

Oil Pressure may advance above the green arc until Oil Temp. reaches normal operating

temperatures.
Regulate warm up RPM to maintain pressure below 100 psi limit. At ambient temperatures

below 32°F (0°C) DO NOT apply full power if oil pressure is above 70 psi.

(c) After Engine has Started

CAUTION

IT IS DANGEROUS to approach an aircraft with its engine operating. Only
ground personnel properly trained on procedures for approaching operating
aircraft should be allowed to disconnect EPU source. Practice the removal
of the power cord before attempting with engine operating. Never approach
the aircraft without a signal from the pilot. Ensure the aircraft is parked over
an area of pavement where there is a sure footing. Protect Eyes and Ears
when near the operating engine.

14. Select the EPU switch to OFF. EPU light ON

15. Signal the ground crew to PULL the EPU cord. EPU light OFF

16. Master Switch (GEN) OFF

17. Battery Voltage check approx. 12 volts

18. Master Switch (GEN) ON, check approx. 14 volts
19. GEN warning light check OFF

5. PERFORMANCE

There is no change in airplane performance associated with EPU operations.

6. WEIGHT AND BALANCE / EQIUPMENT LIST

Refer to Equipment List, Chapter 6.5,
Item Number 24-002 (Aircraft S/N C0001 through C0148 and C0150)
Item Number 24-005 (Aircraft S/N C0149 and C0151 onwards)
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1. GENERAL

The Winterization Kit consists of cowling inlet and outlet baffles. The inlet baffles are attached to the
upper cowling with two winged %z-turn fasteners. The outlet baffles are attached to the lower cowling with
screws. At take-off outside air temperatures below 14°F/-10°C it is recommended to use both inlet and
outlet baffles together. At temperatures between 32°F/0°C and 54.5°F/12.5°C it is not permissible to use
both inlet and outlet baffles together. Either the inlet baffles only or the outlet baffles only may be used in
this temperature range. At temperatures above 54°F (12.5°C) both inlet baffles and outlet baffles must be
removed. These temperature ranges have been established by test to prevent the engine from
overheating during a prolonged climb.

It is recommended to install the outlet baffles during periods when the take-off temperatures are
consistently below 32°F/0°C. The inlet baffles can be installed or removed as required.

The installation is defined by Service Bulletin DAC1-71-03.

2. OPERATING LIMITATIONS

Maximum T/O outside air temperature with either inlet or outlet baffles installed is 54°F (12.5°C).
Maximum T/O outside air temperature with both inlet and outlet baffles installed is 32°F (0°C).
The following placard must be installed on the cowling, immediately below the oil filler door and on the

removable baffles:

INLET AND OUTLET BAFFLES MUST BE REMOVED ABOVE 12.5°C/54.5°F

FOR TEMPERATURES BETWEEN 0°C/32°F AND 12.5°C/54.5°F,
INSTALL EITHER INLET BAFFLES ONLY OR OUTLET BAFFLES ONLY
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3. EMERGENCY PROCEDURES

There is no change to the airplane emergency procedures when the Winterization Kit is installed.

4. NORMAL PROCEDURES

Preflight Inspection:

[Insert after Item 7 (c) of the Walk-around inspection (ref. section 4.4.1 of the Airplane Flight Manual)]

Install or remove winter kit baffles according to the following chart:

A

B REMOVE INLET AND OUTLET BAFFLES B
| (MANDATORY) N
54°F 12.5°C
] INSTALL INLET BAFFLES ONLY OR OUTLET BAFFLES ONLY B
_I” 'INSTALLING BOTH INLET AND OUTLET BAFFLES IS NOT PERMISSIBLE ~~ |
32°F 0°C

INSTALL INLET BAFFLES OR OUTLET BAFFLES OR BOTH AS REQUIRED

23°F INSTALLING EITHER INLET BAFFLES OR OUTLET BAFFLES IS RECOMMENDED °C

INSTALLING BOTH INLET AND OUTLET BAFFLES IS PERMISSIBLE

14°F

INSTALLING BOTH INLET AND OUTLET BAFFLES IS RECOMMENDED

5. PERFORMANCE

There is no change in airplane performance when the Winterization Kit is installed.

6. WEIGHT AND BALANCE

The effect of the Winterization Kit on weight and balance is negligible.

10°C
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7. DESCRIPTION OF THE AIRPLANE AND ITS SYSTEMS

The Winterization Kit consists of:
= left and right baffles installed in the forward cowling inlets,
= left and right baffles installed in the aft outlet opening of the lower cowling, and
= aplacard located on the cowling below the oil door.
The baffles reduce the flow of cooling air through the cowling, thereby increasing the operating
temperature of the engine. At moderate temperatures either the inlet or outlet baffles may be

installed. At lower temperatures both inlet and outlet baffles should be installed.

PLACARD

INLET
BAFFLES

BAFFLES

8. HANDLING, PREVENTATIVE AND CORRECTIVE MAINTENANCE

The inlet baffles are removed by unfastening two ¥s-turn fasteners on each baffle. The outlet baffles are
removed by unscrewing 5 attaching screws from the lower cowling. Store the screws and washers in the

baffle rivnuts and store baffles in the baggage compartment.
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1. GENERAL

The installation is defined by Service Bulletin DAC1-33-01.

2. OPERATING LIMITATIONS

2.15. PLACARDS

1. On the instrument panel above the individual circuit breakers

‘ LIGHTS ‘
STROBE  LANDING MAP INST. POSITION TAXI PULSE

Figure 1.

3. EMERGENCY PROCEDURES

There are no changes to the airplane emergency procedures when the Recognition Lights are installed.

4. NORMAL PROCEDURES

Pulsing the landing/taxi lights enhances the aircraft flight path recognition quality and may be used any
time the pilot desires. It is recommended that the landing lights be turned on steady rate when the aircraft

is within 200" AGL at night.
NOTE I

Pulsing should not be used when operating near clouds or on the ground.

5. PERFORMANCE

There is no change in airplane performance with the Recognition Lights installed.

6. WEIGHT AND BALANCE

The Recognition Lights installation adds 2.5 Ibs (1.13 kg) of weight at a 0 in (0 m) moment arm.
7. DESCRIPTION OF THE AIRPLANE AND ITS SYSTEMS
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The Recognition Light System consists of 3, 35 watt lamps located in the left wing and the landing light.
The lamps are aimed specifically to increase the aircraft's visibility on final approach and head on. One of
the lamps is aimed to perform the function of the original taxi light. The 3 lamps and the original landing
light are connected to a Pulselite power supply which allows one or more of the lights to be pulsed at
approximately 46 times per minute. The instrument panel modifications include a Pulse Switch on the left
side of the Lights switch panel and a Pulse System circuit breaker on the right side of the Lights panel
(Figure 2).

Pulse
System
Circuit
Breaker

Pulse Switch
Figure 2.

With the Taxi and Landing switches in the OFF position, selecting the Pulse switch to ON causes the three
lamps and the landing light to pulse simultaneously. Selecting either the Taxi light or the Landing light to ON
while the Pulse switch is in the ON position causes the corresponding lamp(s) to remain on steady. With the

Pulse switch in the off position the Taxi light and Landing light function as normal light circuits.

8. HANDLING, PREVENTATIVE AND CORRECTIVE MAINTENANCE
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Service or replacement of bulbs shall be performed according to chapter 33-00 of your Diamond Aircraft

Maintenance Manual (Document number DA201-C1).
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1.

GENERAL

Ice build up on the Pitot Static Probe can cause the airspeed, altimeter and vertical speed
indicators to display incorrect data. The ‘Pitot Heat’ system provides protection against ice build
up on the Pitot Static Probe.

Due to the increased electrical load when the ‘Pitot Heat’ system is operating, the ammeter must
be monitored. When engine power settings are below cruise power and/or combinations of
electrical system users result in a higher than normal power consumption, it may be necessary to

manage the electrical load by, turning off unnecessary electrical consumers.

CAUTION I

Checking operation by touching the probe after momentary application of power is not sufficient in
determining proper system operation. The green Pitot current monitor light must illuminate during
the test to confirm proper heating.

OPERATING LIMITATIONS

2.15 PLACARDS On the lower left side of the instrument panel above the switches.

a.)
PITOT | LIGHTS |
EPU  HEAT STROBE LANDING  TAXI POSITION MAP  INST.
‘
on DIM
or i
OFF BRIGHT
‘ LIGHTS l
EPU  PITOT  STROBE LANDING  TAXI POSITION MAP  INST.
‘
DIM
or ON
OFF BRIGHT
C.) PITOT | LICHTS ‘
HEAT ~ PULSE STROBE LANDING  TAXI POSITION MAP  INST.
‘
on DIM
OFF BRIGHT
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3. EMERGENCY PROCEDURES

Icing: Unintentional Flight into Icing Area Checklist has been repeated in this section to include
operations with pitot heat system installed.

3.3.5. Icing
Unintentional Flight into Icing Area
1. Pitot Heat ON

2. Leave icing area (through change of altitude or change of flight
direction to reach area with higher outside air temp.).

3. Continue to move control surfaces to maintain their moveability
4, Alternate Air ON
5. Increase RPM to avoid icing of propeller blades (observe

maximum RPM)

6. Cabin Heat ON

DEFROST
CAUTION \

In case of icing on the leading edge of the wing, the stall speed will

increase.

CAUTION \

In case of icing on wing leading edge, erroneous indicating stall warning
should be expected.

4. NORMAL PROCEDURES
4.4.0 General

The ‘Pitot Heat’ system should be operated where meteorological conditions warrant its use and
where government regulations require its operation.

As part of 4.4.1. Preflight Inspection Walk Around, check the pitot probe insulating spacer for
signs of charring near the pitot probe. If signs of overheating are present maintenance action will
be required prior to flight.

Doc # DA202-C1 August 9, 2001 Page S11-3
Revision 14 DOT Approved




DA 20-C1 Flight Manual %D’amand Supplement 11

4.4.4 NORMAL OPERATION CHECKLIST

Before Taxiing: The Before Taxiing Checklist has been repeated in this section to include operations
with ‘Pitot Heat’ system installed.

4.4.4 Before Taxiing

1. Avionics Master Switch ON

2. Flight Instruments and Avionics set

3. Engine Gauges check

4. Voltmeter check, ensure needle is in the green arc.
Increase RPM to achieve or turn OFF non-
flight essential electrical consumers

5. Warning Lights, Gen, Canopy, push to test

Start, EPU (if installed)

6. Fuel Prime Check OFF

7. Fuel Pump Check ON

8. Pitot Heat Switch ON

9. Pitot Heat Monitor Light ON, operational and dimmable

10. Pitot Heat Switch OFF

11. Parking Brake release

NOTE \

The ground test of the pitot heat should be kept to the minimum length of
time required to verify normal operation (max. 10 seconds). Operation of
the pitot heat system on the ground is unnecessary and will shorten the
life of the heaters.

CAUTION \

Warm-up engine to a minimum Oil Temperature of 75°F at 1000 to 1200 RPM (also possible
during taxi). Do not operate engine above 1000 RPM until an oil temperature indication is
registered.

5. PERFORMANCE

There is no change in airplane performance associated with pitot heat operation.
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6.

WEIGHT AND BALANCE

The weight and balance of the aircraft is not affected by operation.

DESCRIPTION OF THE AIRPLANE AND ITS SYSTEMS

7.12.1 Pitot Heat

The ‘Pitot Heat’ system consists of heating elements imbedded in the Pitot Static Probe, a 15 amp
circuit breaker, a control relay, thermal limit switches (HIGH and LOW), OFF/ON switch, and a
GREEN LED monitor. The control relay closes and supplies electrical current to the Pitot Static
Probe heaters when the PITOT SWITCH is set to ON and the LOW thermal limit switch is
CLOSED. A current monitoring sensor confirms this by activating the GREEN LED monitor light.
The LOW thermal limit switch with automatic reset will cycle the control relay if the system is ON
and an overheat condition exists. If the LOW temperature limit switch activates it will inhibit Pitot
Static Probe heater operation and the GREEN LED monitor will go OFF until the Pitot Static Probe

temperature drops below approximately 50 degrees Celsius.

HANDLING, PREVENTATIVE AND CORRECTIVE MAINTENANCE

To prevent premature failure of the heating elements the ground test of the pitot heat should be
kept to the minimum length of time required to verify normal operation (max. 10 seconds).
Operation of the pitot heat system on the ground is unnecessary and will shorten the life of the

heaters.
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