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2.2 CENTER OF GRAVITY

. Masa samolotu i Srodek masy
o A muszg znajdowac sie w zakresie
2 - L. 2| podanym w AFM. Wszystkie tabele
: - 2 irysunki pochodzg z AFM.
B . B

WARNING

EXCEEDING THE CENTER OF GRAVITY LIMITATIONS
REDUCES THE MANEUVERABILITY AND STABILITY OF
E AIRPLANE.

The procedurs used to determing the center of gravity is described in Chapter 6.
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AVIATION
R Mase samolotu pustego i jego
i — 5 | srodek masy okresla, wedtug
G AFM, organizacja obstugowa.

Figure 6.1 - Longitudinal Leveling Diagram

Legend:

X1 Arm - Datum to center line nose wheel

x2 Arm - Datum to CiL main wheels (LH and RH)
31 Met weight - Nose wheel

G2 Met weight - Main wheels (LH and RH)

G Empty weight

XCG  Armm - Empfy - weight (Calculated)

T Soat Back
f\_;:‘&q/’
/‘ ‘\H K::ﬁ ff"_Spir.t Level
) NS

Figure 6.2 - Lateral Leveling Diagram
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Load Moment (kg.m)
1|U ?I(J Eluj 4|{J Ei{J Bl{l 7 o
00— D U D DL Wykres W AFM do Okreslanla
3 =250 o . . °
E / : momentu zatogi, paliwa i bagazu
- / =2 JWAGA NA JEDNOSTKI!
400 3 / - ‘
%3 /: 450 2
- 3003 - - B
3 3 /] C 5
— - ] | -
- o X C
3 & i =100
20045 l, : =
q evmserwnsuscigme || | =
— el Ubmmisd 7 ol 21 1u:c.-|-:ao-5uuul_ 1 . —--ﬁfl‘ﬁf_ o _E
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1000 2000 3000 4000 5000
Load Moment (in.lbs)
Example: Pilot and Passenger: 359 lbs. (163 ka)
Fuel 14.0 US gal. / 52.49 liters: 83 lbs. (42 kg)
(6.01 lbs. per US gal /0.72 kg per liter)
Result: Moment of Pilot and Passenger: 2021 in_ lbs. (24 4 kgm)
Moment of Fuel: 3017 in. Ibs. (34.8 kgm)

Figure 6.6 - Weight & Balance Diagram
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Load Moment (kg.m)
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1000 2000 3000 4000 5000
Load Moment (in.lbs)
Example: Pilot and Passenger: 359 lbs. (163 ka)
Fuel 14.0 US gal. / 52.9 liters: 83 Ibs. (42 kg)
(6.01 lbs. per US gal /0.72 kg per liter)
Result: Moment of Pilot and Passenger: 2021 in_ lbs. (24 4 kgm)
Moment of Fuel: 3017 in. Ibs. (34.8 kgm)

Figure 6.6 - Weight & Balance Diagram

Load (ka)

Zatoga 150 kg
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Load Moment (kg.m)
10 20 30 40 50 &0
goo—n by lo oy b ol
Moment 2@ kg ) = 250
0 / :
: / = Zatoga 150 kg
400 3 =
3 " [
3----- Y — S
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1000 2000 3000 4000 5000
Load Moment (in.lbs)
Example: Pilot and Passenger: 359 lbs. (163 ka)
Fuel 14.0 US gal. / 52.9 liters: 893 lbs. (42 ka)
(6.01 lbs. per US gal /0.72 kg per liter)
Result: Moment of Pilot and Passenger: 2021 in_ lbs. (24 4 kgm)
Moment of Fuel: 3017 in. Ibs. (34.8 kgm)

Figure 6.6 - Weight & Balance Diagram
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Load Moment (kg.m)
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Example: Pilot and Passenger: 359 lbs. (163 ka)
Fuel 14.0 US gal. / 52.9 liters: 893 lbs. (42 ka)
(6.01 lbs. per US gal /0.72 kg per liter)
Result: Moment of Pilot and Passenger: 2021 in_ lbs. (24 4 kgm)
Moment of Fuel: 3017 in. Ibs. (34.8 kgm)

Figure 6.6 - Weight & Balance Diagram
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Load Moment (kg.m)
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Example: Pilot and Passenger: 359 lbs. (163 ka)
Fuel 14.0 US gal. / 52.9 liters: 893 lbs. (42 ka)
(6.01 lbs. per US gal /0.72 kg per liter)
Result: Moment of Pilot and Passenger: 2021 in_ lbs. (24 4 kgm)
Moment of Fuel: 3017 in. Ibs. (34.8 kgm)

Figure 6.6 - Weight & Balance Diagram
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DA20-C1 (EXAMPLE) YOUR DAZ0D-C1
Calculation of the Load

tinte | o | et | weenies [nmniess | A/ tabeli wywazenia w AFM
" Empwwe'ig:ngiifu:dﬂ; 1153 12582 1 1 1
Rormme | & | o | 556 | 146 | WPISUJEMY Masg I moment

e | | &5 | 150 | 20 samolotu pustego (z protokotu
ey |5 wazenia), zatogi i bagazu (dla

4. | Baggage Compariment

e moo | G - uproszczenia zatozono brak)

(=} =)
Lever Arm: 1.575 m (82.0 inm)

o | gontresannee - - UWAGA NA JEDNOSTK]I!

Lever Arm: 1.20 m {47.22 in) ] -
8. I:Ial Wteig!;andp'::t;al . 1512 14583
ISMENT W em| ue| m
{sum of 1.-3.) (686) {168.0286)

7. | Usable Fuel Load
(8.01 lbs. per US gal./0.72 kg

per liter) o3 o7
Lever Arm (32.44 in) 42) (34.762)
(0.824 m)
8. | Total Weight and Total 1805 17800
Moment, taking fuel into
(728) (202.788)

account (sum of 8. and 7.)

8. | Find the values for the total weight (1512 Ibs and 1805 Ibs) and the total moment (14523 in lbs and
17600 in. lbs) in the center of gravity diagram. Since they are within the limitation range, the loading is
permissible.

* Combined Baggage: For convenience of calculation use this line if baggage is to he
located in both the baggage compartment and the baggage extension.
The combined total of the haggage must not exceed 44 1bs (20 kg).
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DA20-C1 (EXAMPLE) YOUR DAZ0-C1
Calculation of the Load
Limits Weight [Ilbs] | Moment [inlbs] | Weight [Ibs] Moment [in.lbs]
(Weight [kg]) ([kgm]} (Weight [kg]) ([kgm]}
Empty Weight (use the data
for your airplane recorded in 1153 12582
the equipment list, including (523) (144.740)
unusable fuel and lubricant). 5 5 6 146
Pilot and Passenger: 350 2021
Lever Arm: 0.143 m (5.83 in) (163) (23.288) 150 20
Blaggage: - _
Max. Wt. 44 lbs (20 kg)
Lever Armn: 0.824 m (32 44 in} =} -
Baggage Compartment
Extension: - -
Max. Wt. 44 lbs (20 kg) -} {-)
Lever Arm: 1.575 m (82.0 inm)
"Combined Baggage - _
Max. Wt. 44 lbs (20 kg)
Lever Arm: 1.20 m (47.22 in) =} -
Total Weight and Total
1512 14583

Moment with empty fusl tank
{sum of 1. - 3. (B8E) (168.025) 706 1 66
Usable Fuel Load
(8.01 lbs. per US gal./0.72 kg 23 1017
per liter)
Lever Arm (32.44 in} 42 (24.762)
(0.824 m)
Total Weight and Total 1805 17800
M taking fuel int

pment, taking fusl into (728) {202.788)

account (sum of 8. and 7.)

Find the values for the total weight (1512 Ibs and 1805 Ibs) and the total moment (14523 in lbs and
17600 in. lbs) in the center of gravity diagram. Since they are within the limitation range, the loading is

permissible.

* Combined Baggage: For convenience of calculation use this line if baggage is to he

located in both the baggage compartment and the baggage extension.
The combined total of the haggage must not exceed 44 1bs (20 kg).

W tabeli wywazenia w AFM
wpisujemy mase i moment
samolotu pustego (z protokotu
wazenia), zatogi i bagazu (dla
uproszczenia zatozono brak)
UWAGA NA JEDNOSTKI!

Sumujemy (bez paliwa)
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DA20-C1 (EXAMPLE) YOUR DAZ0-C1

Calculation of the Load . . .
Limits Weight [Ibs] | Moment [in.lbs] | Weight [Ilbs] | Moment [in.lbs] W t b I AF IVI

. (Weight [kg]) ([kgm]} (Weight [kg]) ([kgm]} a e I Wywa Ze n I a W
1. | Empty nggm [usa the daJ.:3 - - . ° °
s | m || ae | WPRISUjEmMY mase i moment
unusable fuel and lubricant).

e | | &S | 150 | 20 samolotu pustego (z protokotu

3. | Baggage:

e | wazenia), zatogi i bagazu (dla

e moo | G - uproszczenia zatozono brak)

(=} =)
Lever Arm: 1.575 m (82.0 inm)

o | gontresannee - - UWAGA NA JEDNOSTK]I!

Lever Arm: 1.20 m (47.22 in) =} -

et e |5 | S 706 | 166 Sumujemy (bez paliwa)

(sum of 1.-3.)

7. | Usable Fuel Load
(8.01 lbs. per US gal./0.72 kg

i a3 o7 ° ° e
= @ | @m | 65 | 55 Wopisujemy paliwo
(D.824 m)

8. | Total Weight and Total 1805 17800

Moment, taking fuel into

account (sum of 8. and 7.) (728) (202.788)

8. | Find the values for the total weight (1512 Ibs and 1805 Ibs) and the total moment (14523 in lbs and
17600 in. lbs) in the center of gravity diagram. Since they are within the limitation range, the loading is
permissible.

* Combined Baggage: For convenience of calculation use this line if baggage is to he
located in both the baggage compartment and the baggage extension.
The combined total of the haggage must not exceed 44 1bs (20 kg).
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account (sum of 8. and 7.)

DA20-C1 (EXAMPLE) YOUR DAZ0-C1
Calculation of the Load
Limits Weight [Ilbs] | Moment [inlbs] | Weight [Ibs] Moment [in.lbs]
(Weight [kg]) ([kgm]} (Weight [kg]) ([kgm]}
Empty Weight (use the data
for your airplane recorded in 1153 12582
the equipment list. including (523) (144.740) 5 5 6 146
unusable fuel and lubricant).
Pilot and Passenger: 350 2021
Lever Arm: 0.143 m (5.83 in) (163) (23.288) 150 20
Blaggage: - _
Max. Wt. 44 lbs (20 kg)
Lever Armn: 0.824 m (32 44 in} =} -
Baggage Compartment
Extension: - -
Max. Wt. 44 lbs (20 kg) -} {-)
Lever Arm: 1.575 m (82.0 inm)
"Combined Baggage - _
Max. Wt. 44 lbs (20 kg)
Lever Arm: 1.20 m (47.22 in) =} -
.| Total Weight and Total
1512 14583
Moment with empty fusl tank
{sum of 1. - 3. (B8E) (168.025) 706 1 66
Usable Fuel Load
(8.01 lbs. per US gal./0.72 kg 23 1017
per liter)
Lever Arm (32.44 in) 42) (34.762) 65 55
(0.824 m)
.| Total Weight and Total
1605 17600
M taking fuel int
pment, taking fusl into (728) {202.788) 771 221

Find the values for the total weight (1512 Ibs and 1805 Ibs) and the total moment (14523 in lbs and
17600 in. lbs) in the center of gravity diagram. Since they are within the limitation range, the loading is

permissible.

* Combined Baggage: For convenience of calculation use this line if baggage is to he

located in both the baggage compartment and the baggage extension.
The combined total of the haggage must not exceed 44 1bs (20 kg).

W tabeli wywazenia w AFM
wpisujemy mase i moment
samolotu pustego (z protokotu
wazenia), zatogi i bagazu (dla
uproszczenia zatozono brak)
UWAGA NA JEDNOSTKI!

Sumujemy (bez paliwa)

Wopisujemy paliwo
Sumujemy (z paliwem)
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PERMISSIBLE FLIGHT - WEIGHT - MOMERNT (kg m)

105 120 140 1&0 180 o] F.i] o D Zaznaczamy na
- I * wykresie masy i
£ ) : =™ 2momenty z
T o] 21 4 — H- ~ Zpaliwem i bez.
3 ue:r:-= : i P
if-']- rd | : :suu E
! ‘TF I 550

PERMISSIELE FLIGHT - WEIGHT - MOMENT ({in lbs)

See an example calculation of loading condition in Figure 6.7. Change in center of gravity
Is due to fuel consumption

Figure 6.8 - Permissible Center of Gravity Range and Permissible Flight-Weight-Moment
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PERMISSIBLE FLIGHT - WEMNGHT - MOMENT (kg m)
105 120 140 150 180 200 220 240 /aznacza my Na
1764 1 I N N BOO ° °
_ | wykresie masy i
1700 _
3 —’I— = 750 ;’q_-
£ = fmomenty z
& = e 700 T
— H 12 ° .
< £ =4 - ‘ | paliwem i bez.
= | r | " - =
! ! ] | AT 650
T 1400 a =
2 7 I | E
i -1 : e
- | L
1}}3 L) l LI rrri LI LILELIL] 1 1 : 55“
9000 11600 13000 15000 17000 19500 21000

PERMISSIELE FLIGHT - WEIGHT - MOMENT ({in lbs)

UWAGA: wedrowka srodka masy musi miescic sie w zakresie.

See an example calculation of loading condition in Figure 6.7. Change in center of gravity
Is due to fuel consumption

Figure 6.8 - Permissible Center of Gravity Range and Permissible Flight-Weight-Moment
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e Katana DA 20-C1 z petnym zbiornikiem paliwa ma spory zapas na zatoge
| bagaz.

* UWAGA GENERALNA: Przed tankowaniem samolotu upewnij sie czy
wymagane 0siggi lub ograniczenie masy maksymalnej i sSrodka masy
pozwolga Ci tankowac do petna.
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