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6.1 INTRODUCTION

In order to achieve the performance and flight characteristics described in this Airplane
Flight Manual and for safe flight operation, the airplane must be operated within the
permissible mass and balance envelope.

The pilot is responsible for adhering to the permissible values for loading and center of
gravity (CG). In this, he should note the movement of the CG due to fuel consumption.
The permissible CG range during flight is given in Chapter 2.

The procedure for determining the flight mass CG position is described in this chapter.
Additionally a comprehensive list of the equipment approved for this airplane exists
(Equipment List). The set of items marked as ‘installed’ constitutes the Equipment
Inventory.

Before the airplane is delivered, the empty mass and the corresponding CG position are
determined and entered in Section 6.3 - MASS AND BALANCE REPORT.

NOTE

Following equipment changes the new empty mass and the
corresponding CG position must be determined by calculation
or by weighing.

Following repairs or repainting the new empty mass and the

corresponding CG position must be determined by weighing.

Empty mass, empty mass CG position, and the empty mass
moment must be certified in the Mass and Balance Report
by authorized personnel.
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NOTE

Refer to Section 1.6 - UNITS OF MEASUREMENT for
conversion of Sl units to US units and vice versa.

6.2 DATUM PLANE

The Datum Plane (DP) is a plane which is normal to the airplane’s longitudinal axis and
in front of the airplane as seen from the direction of flight. The airplane’s longitudinal axis
is parallel with the floor of the nose baggage compartment. When the floor of the nose
baggage compartment is aligned horizontally, the Datum Plane is vertical. The Datum
Plane is located 2.196 meters (86.46 in) forward of the most forward point of the root rib
on the stub wing.
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6.3 MASS AND BALANCE REPORT

The empty mass and the corresponding CG position established before delivery are the
first entries in the Mass and Balance Report. Every change in permanently installed
equipment, and every repair to the airplane which affects the empty mass or the empty
mass CG must be recorded in the Mass and Balance Report.

Forthe calculation of flight mass and corresponding CG position (or moment), the current
empty mass and the corresponding CG position (or moment) in accordance with the Mass
and Balance Report must always be used.

Condition of the airplane for establishing the empty mass:
- Equipment as per Equipment Inventory (see Section 6.5)
- Including the following operating fluids:
- Brake fluid
- Hydraulic fluid (for the retractable gear)
- Engine oil (2 x 6.0 liter = 2 x 6.3 qts)
- Coolant (2 x 6.0 liter = 2 x 6.3 gts)
- Gearbox oil (2 x 0.9 liter = 2 x 0.95 qgts)
- Unusable fuel in main fuel tanks (2 x 1.0 US gal = 2 x 3.8 liter)

- Unusable fuel in auxiliary fuel tanks (if installed, 2 x 0.5 US gal = 2 x 1.9 liter)
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6.4 FLIGHT MASS AND CENTER OF GRAVITY

The following information enables youto operate your DA 42 within the permissible mass
and balance limits. For the calculation of the flight mass and the corresponding CG position
the following tables and diagrams are required:

6.4.1 - MOMENT ARMS

6.4.2 - LOADING DIAGRAM

6.4.3 - CALCULATION OF LOADING CONDITION
6.4.4 - PERMISSIBLE CENTER OF GRAVITY RANGE
6.4.5 - PERMISSIBLE MOMENT RANGE

The diagrams should be used as follows:

1. Take the empty mass and the empty mass moment of your airplane from the Mass
and Balance Report, and enter the figures in the appropriate boxes under the column
marked ‘Your DA 42" in Table 6.4.3 - CALCULATION OF LOADING CONDITION.

2. Read the fuel quantity indicators to determine the fuel quantity in the main fuel tanks.
3. Determine the fuel quantity in the auxiliary fuel tanks (if installed).

To verify an empty auxiliary fuel tank, set the ELECT. MASTER switch and the FUEL
TRANSFER switch to ON and check the PFD for the L/R AUX FUEL E caution
message.

To verify a full auxiliary fuel tank open the auxiliary fuel tank filler and check fuel level.

If the auxiliary fuel tank quantity is in between empty and full, the exact quantity cannot
be determined. If possible transfer all fuel to the main fuel tank by setting the ELECT.
MASTER switch and the FUEL TRANSFER switch to ON until the L/R AUX FUEL E
caution message appears on the PFD. During this procedure ground power must be
used or at least one engine must be running. The fuel transfer will take a maximum
of 10 minutes.
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CAUTION

If the auxiliary tanks are in use, both tanks must be refueled

to the maximum level to provide proper information for the
pilot about the fuel quantity in the auxiliary fuel tanks.

If the auxiliary tanks are not in use, the pilot must ensure that
they are empty.

4. Multiply the individual masses by the moment arms quoted to obtain the moment for
every item of loading and enter these moments in the appropriate boxes in Table
6.4.3 - CALCULATION OF LOADING CONDITION.

5. Add up the masses and moments in the respective columns. The CG position is
calculated by dividing the total moment by the total mass (using row 8 for the condition
with empty fuel tanks, and row 11 for the pre take-off condition). The resulting CG
position must be inside the limits.

As an illustration the total mass and the CG position are entered on Diagram 6.4.4 -
PERMISSIBLE CENTER OF GRAVITY RANGE. This checks graphically that the
current configuration of the airplane is within the permissible range.

6. Graphical method:

Diagram 6.4.2 - LOADING DIAGRAM is used to determine the moments. The masses
and moments for the individual items of loading are added. Then Diagram 6.4.5 -
PERMISSIBLE MOMENT RANGE is used to check whether the total moment
associated with the total mass is in the permissible range.

The result found with the graphical method is however inaccurate. In doubtful cases
the result must be verified using the exact method given above.
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6.4.1 MOMENT ARMS
The most important lever arms aft of the Datum Plane:
Item Lever Arm
[m] [in]
Occupants on front seats 2.30 90.6
Occupants on rear seats 3.25 128.0
In main tanks 2.63 103.5
Fuel i
el 3.20 126.0
tanks
De-lIcing Fluid (if equipment
installed, OAM 42-053 or 1.00 394
OAM 42-054)
Nose 0.60 23.6
Baggage in .
Compartments Cabin 3.89 153
Extension 4.54 178.7
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6.4.2 LOADING DIAGRAM
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6.4.3 CALCULATION OF LOADING CONDITION

NOTE

Ifthe optional de-icing system (OAM 42-053 or OAM 42-054)
is installed, the following must be observed:

The consumption of fuel causes a forward movement of the
CG. The consumption of de-icing fluid causes a rearward

movement of the CG. Depending on the fuel flow and de-icing
fluid flow, the overall movement of the CG can be a forward

orarearward movement. In order to cover all possible cases,

the following table must be completed twice: with (as shown
inthe example) and without considering the on-board de-icing
fluid. All four CG positions (fuel tank full/empty, de-icing fluid
tank full/empty) must fall into the permitted area.

1. Complete the form on the next page.

2. Divide the total moments from rows 8 and 11 by the related total mass to obtain the

CG positions.

In our example:  empty tanks:

full tanks:

3625.1 kgm / 1527.5 kg = 2.373 m

314,656 in.Ib / 3368 Ib = 93.43 in

4312.1 kgm / 1770.5 kg = 2.436 m
374,295 in.1b / 3904 |b = 95.87 in

3. Locate the values in the diagram in Section 6.4.4 - PERMISSIBLE CENTER OF
GRAVITY RANGE. Ifthe CG positions and related masses fall into the permitted area,
the loading condition is allowable.

Our example shows allowable loading conditions (for 1785 kg take-off mass, i.e.,

MAM 42-088 carried out).
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DA 42 (Example) Your DA 42
CALCULATION OF
LOADING CONDITION Mass | Moment | Mass Moment
[kgl [kgm] [kgl [kgm]
[ib] [in.Ib] bl fipiB]
1. Empty mass (from Mass and 1250 2937.5 12 2.8 220:. 6
Balance Report) 2756 254,965
2. Front seats 160 368.0
Lever arm: 2.30 m (90.6 in) 353 31,982
3. Rear seats 70 227.5
Lever arm: 3.25 m (128.0in) 154 19,712
4. Nose baggage compt. b 3.0
Lever arm: 0.60 m (23.6in) 1 260
5. Cabin baggage compt. 10 38.9
Lever arm: 3.89 m (153.1in) 22 3,368
6. Baggage extension 5 sl
Lever arm: 4.54 m (178.7in) 11 1,966
7. De-lcing fluid (if installed; see
NOTE on previous page) 27.5 27.9
(1.1 kg/liter) (9.2 1b/US gal) 61 2,403
Lever arm: 1.00 m (39.4in)
8. Total mass & total moment
with empty fuel tanks
(Total of 1. through 7.)
Note: Maximum zero fuel masses: 1627.5 3625.1
-1650 kg (3638 Ib) 3368 314,656
-1674 kg (3690 Ib) if OAM 42-188 is
carried out
-1730 kg (3814 Ib) if OAM 42-188 and
OAM 42-195 are carried out
9. Usable fuel, main tanks
(0.84 kglliter) (7.01 Ib/US gal) 13?19 418.2
36,329
Lever arm: 2.63 m (103.5in)
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DA 42 (Example) Your DA 42
CALCULATION OF
LOADING CONDITION Mass | Moment | Mass Moment
[kg] [kgm] [kg] [kgm]
[1b] [in.Ib] [Ib] [in.Ib]

10.  Usable fuel, auxiliary tanks
(if installed; OAM 42-056) 84 268 8
(0.84 kglliter) (7.01 1b/Us gal) 185 23,310
Lever arm: 3.20 m (7126.0in)

11. Total mass & total moment
with fuel & de-icing fluid 17705 Pt
(Total of 8. through 10.) '

The CG's shown in the following diagrams are those from the example in Section 6.4.3 -
CALCULATION OF LOADING CONDITION, rows 8 and 11.
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6.4.4 PERMISSIBLE CENTER OF GRAVITY RANGE
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The flight CG position must be within the following limits:

Most forward flight CG:

2.35 m (92.52 in) aft of Datum Plane at 1250 kg (2756 Ib)

2.35 m (92.52 in) aft of Datum Plane at 1468 kg (3236 Ib)

2.40 m (94.49 in) aft of Datum Plane at max. take off mass (see Section 2.7)
linear variation in between

Most rearward flight CG:

2.42 m (95.28 in) aft of Datum Plane at 1250 kg (2756 Ib)
2.49 m (98.03 in) aft of Datum Plane at 1600 kg (3527 Ib)

2.49 m (98.03 in) aft of Datum Plane at max. take off mass (see Section 2.7)
linear variation in between
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6.4.5 PERMISSIBLE MOMENT RANGE [q1] sse b4
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The flight mass moments shown in the diagram are those from the example in Table 6.4.3
(a) 'CALCULATION OF LOADING CONDITION', rows 8 and 11.
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6.5 EQUIPMENT LIST AND EQUIPMENT INVENTORY

All equipment that is approved for installation in the DA 42 is shown in the Equipment

List below.

NOTE

The equipment listed below cannot be installed in any
arbitrary combination. The airplane manufacturer must be
contacted before removing or installing equipment, with the

exception of replacing an unit by an identical unit.

The items of equipment installed in your particular airplane are indicated in the appropriate
column. The set of items marked as 'installed' constitutes the Equipment Inventory.
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DA 42 AFM

@ Dia

mond

AIRCRAFT

Temporary Revision
Firmware 2.91 and ECU

Mapping 028V294DA42

6. MASS AND BALANCE

6.5 EQUIPMENT LIST AND EQUIPMENT INVENTORY

The following items are added to the Equipment List:

* TAE 125-02-99 engines only

Airplane Serial No.: (/2. 22 Y Registration: PH-DTS Date: o(3-/Z - 201l
Description Type Part No.:. Manufacturer  [S/N installed
LH ENGINE CONTROL UNIT  |ECU Firmware TAE 125 m2.91* |Thielert L
ECU Mapping 028V294DA42*  |Thielert v
RH ENGINE CONTROL UNIT  [ECU Firmware TAE 125m2.91* |Thielert Ve
ECU Mapping 028V294DA42*  [Thielert g

Doc. # 7.01.05-E

TR-MAM-42-529

22-Apr-2011
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”Diamond Temporary Revision

DA 42 AFM AIRCRAFT TAE 125-02-99
Alternator
6. MASS AND BALANCE
6.5 EQUIPMENT LIST AND EQUIPMENT INVENTORY
The following items are added to the Equipment List:
Airplane Serial No.: Yy2.7oY Registration: H-BT5 Date: 08 -(2 - Lol
Description Type Part No.:. |Manufacturer |S/IN installed
ENGINE
Thielert TAE 125-02-99 (if installed) L’
ELECTRICAL POWER
| |tH Aternator 05-7150-E0006 02° |Thielert L
I [RH Atemnator 05-7150-E0006 02° [Thielert v

| * TAE 125-02-99 engines only

Doc. # 7.01.05-E TR-MAM-42-546 12-Jul-2011 Page 6 - 24b
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