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This work is licensed under a
Creative Commons CC0 1.0 Universal Public Domain Dedication

Statement of Purpose

The laws of most jurisdictions throughout the world automatically confer exclusive Copyright
and Related Rights (defined below) upon the creator and subsequent owner(s) (each and all, an
"owner") of an original work of authorship and/or a database (each, a "Work").

Certain  owners  wish  to  permanently  relinquish  those  rights  to  a  Work  for  the  purpose  of
contributing  to  a  commons  of  creative,  cultural  and scientific  works  ("Commons")  that  the
public  can  reliably  and  without  fear  of  later  claims  of  infringement  build  upon,  modify,
incorporate in other works, reuse and redistribute as freely as possible in any form whatsoever
and for any purposes,  including without  limitation commercial  purposes.  These owners may
contribute to the Commons to promote the ideal of a free culture and the further production of
creative, cultural and scientific works, or to gain reputation or greater distribution for their Work
in part through the use and efforts of others.

For  these  and/or  other  purposes  and motivations,  and without  any expectation  of  additional
consideration or compensation, the person associating CC0 with a Work (the "Affirmer"), to the
extent that he or she is an owner of Copyright and Related Rights in the Work, voluntarily elects
to apply CC0 to the Work and publicly distribute the Work under its terms, with knowledge of
his or her Copyright and Related Rights in the Work and the meaning and intended legal effect
of CC0 on those rights.

1. Copyright and Related Rights. A Work made available under CC0 may be protected by
copyright and related or neighboring rights ("Copyright and Related Rights"). Copyright and
Related Rights include, but are not limited to, the following:

i. the right to reproduce, adapt, distribute, perform, display, communicate, and translate a 

Work;

ii. moral rights retained by the original author(s) and/or performer(s);

iii. publicity and privacy rights pertaining to a person's image or likeness depicted in a Work;

iv. rights protecting against unfair competition in regards to a Work, subject to the 

limitations in paragraph 4(a), below;
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v. rights protecting the extraction, dissemination, use and reuse of data in a Work;

vi. database rights (such as those arising under Directive 96/9/EC of the European 

Parliament and of the Council of 11 March 1996 on the legal protection of databases, and

under any national implementation thereof, including any amended or successor version 

of such directive); and

vii. other similar, equivalent or corresponding rights throughout the world based on 

applicable law or treaty, and any national implementations thereof.

2.  Waiver. To the  greatest  extent  permitted by,  but  not  in  contravention  of,  applicable  law,
Affirmer hereby overtly, fully, permanently, irrevocably and unconditionally waives, abandons,
and surrenders all of Affirmer's Copyright and Related Rights and associated claims and causes
of action,  whether now known or unknown (including existing as well  as future claims and
causes of action), in the Work (i) in all territories worldwide, (ii) for the maximum duration
provided by applicable law or treaty (including future time extensions), (iii) in any current or
future medium and for any number of copies, and (iv) for any purpose whatsoever, including
without limitation commercial,  advertising or promotional  purposes (the "Waiver").  Affirmer
makes the Waiver for the benefit of each member of the public at large and to the detriment of
Affirmer's  heirs  and  successors,  fully  intending  that  such  Waiver  shall  not  be  subject  to
revocation, rescission, cancellation, termination, or any other legal or equitable action to disrupt
the quiet enjoyment of the Work by the public as contemplated by Affirmer's express Statement
of Purpose.

3. Public License Fallback. Should any part of the Waiver for any reason be judged legally
invalid or ineffective under applicable law, then the Waiver shall be preserved to the maximum
extent permitted taking into account Affirmer's express Statement of Purpose. In addition, to the
extent the Waiver is so judged Affirmer hereby grants to each affected person a royalty-free, non
transferable, non sublicensable, non exclusive, irrevocable and unconditional license to exercise
Affirmer's Copyright and Related Rights in the Work (i) in all territories worldwide, (ii) for the
maximum duration provided by applicable law or treaty (including future time extensions), (iii)
in  any  current  or  future  medium and  for  any  number  of  copies,  and  (iv)  for  any  purpose
whatsoever, including without limitation commercial, advertising or promotional purposes (the
"License"). The License shall be deemed effective as of the date CC0 was applied by Affirmer to
the Work. Should any part of the License for any reason be judged legally invalid or ineffective
under applicable law, such partial invalidity or ineffectiveness shall not invalidate the remainder
of the License, and in such case Affirmer hereby affirms that he or she will not (i) exercise any
of his or her remaining Copyright and Related Rights in the Work or (ii) assert any associated
claims and causes  of  action  with  respect  to  the  Work,  in  either  case  contrary  to  Affirmer's
express Statement of Purpose.
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4. Limitations and Disclaimers.

a. No trademark or patent rights held by Affirmer are waived, abandoned, surrendered, 

licensed or otherwise affected by this document.

b. Affirmer offers the Work as-is and makes no representations or warranties of any kind 

concerning the Work, express, implied, statutory or otherwise, including without 

limitation warranties of title, merchantability, fitness for a particular purpose, non 

infringement, or the absence of latent or other defects, accuracy, or the present or absence

of errors, whether or not discoverable, all to the greatest extent permissible under 

applicable law.

c. Affirmer disclaims responsibility for clearing rights of other persons that may apply to 

the Work or any use thereof, including without limitation any person's Copyright and 

Related Rights in the Work. Further, Affirmer disclaims responsibility for obtaining any 

necessary consents, permissions or other rights required for any use of the Work.

d. Affirmer understands and acknowledges that Creative Commons is not a party to this 

document and has no duty or obligation with respect to this CC0 or use of the Work.
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1. General Data

Parameter Value Reference

Length 8.28 m [1], [2]

Wingspan 11.00 m [1], [2]

Height 2.72 m [1], [2]

Wheelbase 1.63 m [2]

Wheel track 2.53 m [2]

Wing area 16.17 m2 [1], [2]

Mean aerodynamic chord 1.49 m [1]

Wing airfoil NACA 2412 [2]

Horizontal tail area 2.00 m2 [2]

Horizontal tail airfoil at root (Cessna 177) NACA 0012 [3]

Horizontal tail airfoil at tip (Cessna 177) NACA 0009 [3]

Vertical tail area 1.04 m2 [2]

Vertical tail airfoil at root NACA 0009 [4]

Vertical tail airfoil at tip NACA 0006 [4]

Ailerons deflection limit up 20°, down 15° [5]

Ailerons area (total) 1.70 m2 [2]

Elevator deflection limit up 28°, down 23° [5]

Elevator area (including trim tab) 1.35 m2 [2]

Elevator trim tab deflection limit up 22°, down 19° [5]

Rudder deflection limit ±17.7° [5]

Flaps area 1.98 m2 [2]

Flaps deflection limit 30° [5]

Standard empty weight 754 kg [1]

Total fuel tanks capacity 212 l [1], [5]

Downwash angle derivative with respect to the aircraft 
angle of attack

0.25 [6]

Engine manufacturer Textron Lycoming [1]

Engine model IO-360-L2A [1]

Engine rated power (at 2 700 RPM) 134.2 kW [1], [7]

Engine displacement 5.9 l [1]

Engine height 0.631 m [7]
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Parameter Value Reference

Engine width 0.848 m [7]

Engine length 0.757 m [7]

Engine standard dry weight 126.1 kg [7]

Specific fuel consumption (at 2 200 RPM) 253.4 g/(kW∙h) [7]

Propeller manufacturer McCauley [1]

Propeller model 1A170E/JHA7660 [1]

Number of blades 2 [1]

Propeller diameter 1.93 m [1]
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2. Performance

Parameter Value Reference

Maximum take-off weight (normal) 1 157 kg [1]

Maximum take-off weight (utility) 998 kg [1]

Maximum weight in baggage compartments 54 kg [1], [5]

Stall speed (at 1,157 kg weight, 0° flaps) 53 kts [1]

Cruise speed (at 75% power, at FL80) 124 kts [1]

Maximum level speed (at SL) 123 kts [2]

Never exceed speed 160 kts [1]

Maximum rate of climb (at SL) 720 ft/min [2]

Service ceiling 13 500 ft [2]

Take-off run 288 m [2]

Take-off to 15 m 514 m [2]

Landing from 15 m 395 m [2]

Landing run 168 m [2]

Range with max fuel (45 min reserves, at 80% power, 
at FL80)

580 nmi [2]

Range with max fuel (45 min reserves, at 60% power, 
at FL100)

687 nmi [2]

Endurance 6 h 36 min [2]
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3. Aerodynamic Characteristics

OpenFOAM  simpleFoam a steady-state solver for incompressible, turbulent flow was used

to compute aircraft aerodynamic characteristics for the full range of angle of attack and various
aircraft configurations.
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Results  for  basic  and  landing  configurations  (30-degree  flaps  deflection)  are  shown  in  the
following figures.
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Horizontal tail aerodynamic characteristics are shown in the following figures.
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Horizontal tail drag coefficient

Horizontal tail lift coefficient
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Vertical tail aerodynamic characteristics are shown in the following figures.
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Vertical tail drag coefficient

Vertical tail side force coefficient
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3.1. Aerodynamic Characteristics – Basic Configuration

a [deg] CD [-] CL [-] Cm [-]
-180.0 -0.1778 0.0338 -0.2003

-170.0 0.4214 0.1030 0.1698

-160.0 0.7273 0.2816 0.3023

-150.0 0.9408 0.5539 0.6037

-130.0 1.2311 1.0571 0.6426

-120.0 1.3786 1.3222 0.5786

-110.0 1.4243 1.5438 0.3609

-100.0 1.4615 1.7340 0.1532

-90.0 1.4643 1.8145 -0.0913

-80.0 1.4349 1.8377 -0.3946

-70.0 1.3377 1.7304 -0.6656

-60.0 1.0434 1.5605 -0.8998

-50.0 0.9365 1.2568 -0.9829

-40.0 0.7292 0.9692 -1.0146

-30.0 0.5856 0.6722 -0.9432

-25.0 0.4891 0.5140 -0.8370

-20.0 0.3465 0.3618 -0.7529

-17.0 0.5161 0.3047 -0.7588

-14.0 0.4126 0.2144 -0.7404

-12.0 0.2684 0.1722 -0.8554

-10.0 0.1682 0.1034 -0.7501

-9.0 0.1571 0.0906 -0.6842

-8.0 0.1421 0.0783 -0.6075

-7.0 0.1347 0.0651 -0.5321

-6.0 0.1199 0.0568 -0.4424

-5.0 0.1090 0.0489 -0.3557

-4.0 0.0992 0.0418 -0.2679

-3.0 0.0830 0.0372 -0.1789

-2.0 0.0691 0.0336 -0.0889

-1.0 0.0513 0.0314 0.0049

0.0 0.0315 0.0306 0.0998

1.0 0.0126 0.0311 0.1944

2.0 -0.0026 0.0329 0.2898

3.0 -0.0282 0.0349 0.3881

4.0 -0.0551 0.0398 0.4839
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a [deg] CD [-] CL [-] Cm [-]
5.0 -0.0741 0.0449 0.5799

6.0 -0.0982 0.0521 0.6679

7.0 -0.1174 0.0607 0.7532

8.0 -0.1509 0.0694 0.8487

9.0 -0.1773 0.0807 0.9357

10.0 -0.2064 0.0925 1.0151

11.0 -0.2390 0.1063 1.0895

12.0 -0.2639 0.1206 1.1607

13.0 -0.2971 0.1369 1.2240

14.0 -0.3254 0.1525 1.2558

15.0 -0.3631 0.1726 1.2930

17.0 -0.5042 0.2169 1.1411

20.0 -0.5533 0.3184 1.1328

25.0 -0.6826 0.4824 1.0309

40.0 -0.7076 0.9254 1.0062

50.0 -0.9984 1.2527 1.0285

60.0 -1.0141 1.4544 0.8901

70.0 -1.3370 1.8579 0.7527

80.0 -1.4293 1.9547 0.5114

90.0 -1.5130 1.9055 0.1421

100.0 -1.5670 1.8449 -0.1712

110.0 -1.5886 1.6785 -0.4155

120.0 -1.5085 1.4831 -0.5821

130.0 -1.3977 1.2191 -0.6926

140.0 -1.2469 0.8872 -0.7399

150.0 -1.1508 0.7052 -0.9188

160.0 -0.8942 0.3447 -0.5876

170.0 -0.8425 0.1365 -0.7211

180.0 -0.1756 0.0339 -0.1950

Aerodynamic Characteristics – Basic Configuration
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3.2. Aerodynamic Characteristics – Tail-Off Configuration

a [deg] CD [-] CL [-] Cm [-]
-180.0 0.0298 -0.1710 -0.0570

-170.0 0.0967 0.0630 0.2040

-160.0 0.2776 0.3320 0.3080

-140.0 0.6842 0.5100 0.4580

-130.0 0.8782 0.5090 0.4850

-120.0 1.0930 0.4170 0.4880

-110.0 1.2410 0.2640 0.4620

-100.0 1.4079 0.1010 0.4480

-90.0 1.4391 -0.0870 0.4240

-80.0 1.4722 -0.3260 0.3560

-70.0 1.3311 -0.5330 0.2440

-60.0 1.2737 -0.7370 0.2170

-50.0 1.0418 -0.8160 0.1610

-40.0 0.7928 -0.8270 0.0740

-30.0 0.5500 -0.7710 0.0110

-25.0 0.4280 -0.6900 -0.0030

-20.0 0.3060 -0.6330 -0.0240

-17.0 0.2303 -0.5750 -0.0560

-14.0 0.1721 -0.6010 -0.0690

-12.0 0.1383 -0.7340 -0.0840

-10.0 0.0835 -0.6390 -0.1170

-9.0 0.0718 -0.5840 -0.1090

-8.0 0.0631 -0.5170 -0.0990

-7.0 0.0520 -0.4450 -0.0920

-6.0 0.0452 -0.3640 -0.0860

-5.0 0.0391 -0.2830 -0.0790

-4.0 0.0341 -0.2000 -0.0750

-3.0 0.0299 -0.1190 -0.0680

-2.0 0.0274 -0.0360 -0.0630

-1.0 0.0260 0.0500 -0.0600

0.0 0.0268 0.1370 -0.0580

1.0 0.0267 0.2240 -0.0550

2.0 0.0291 0.3130 -0.0550

3.0 0.0319 0.4010 -0.0550

4.0 0.0366 0.4850 -0.0560
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a [deg] CD [-] CL [-] Cm [-]
5.0 0.0417 0.5760 -0.0580

6.0 0.0486 0.6540 -0.0590

7.0 0.0562 0.7350 -0.0620

8.0 0.0644 0.8200 -0.0660

9.0 0.0740 0.8980 -0.0700

10.0 0.0851 0.9680 -0.0740

11.0 0.0969 1.0320 -0.0760

12.0 0.1097 1.0960 -0.0820

13.0 0.1235 1.1500 -0.0840

14.0 0.1368 1.1660 -0.0790

15.0 0.1545 1.1960 -0.0850

17.0 0.1863 0.9820 -0.0570

20.0 0.2641 0.9600 -0.0650

25.0 0.3856 0.8130 -0.0610

40.0 0.7971 0.8380 -0.1300

50.0 1.0567 0.8370 -0.2130

60.0 1.2355 0.7410 -0.2630

70.0 1.5629 0.6210 -0.3740

80.0 1.6306 0.4160 -0.4100

90.0 1.6088 0.0850 -0.5150

100.0 1.5656 -0.1780 -0.6040

110.0 1.4494 -0.3640 -0.6300

120.0 1.2192 -0.5000 -0.6320

130.0 1.0382 -0.6320 -0.6440

140.0 0.7815 -0.6770 -0.6090

150.0 0.5442 -0.6570 -0.5460

160.0 0.2884 -0.5130 -0.4510

170.0 0.0986 -0.4690 -0.3780

180.0 0.0299 -0.1720 -0.0570

Aerodynamic Characteristics – Tail-Off Configuration

– 19 –



Cessna 172 - Flight Simulation Data

3.3. Aerodynamic Characteristics – 30-degree Flaps

a [deg] CD [-] CL [-] Cm [-]
-180.0 0.0529 -0.3225 -0.0537

-170.0 0.1285 -0.0078 0.1557

-160.0 0.2538 0.0817 0.2389

-150.0 0.4664 0.3472 0.3547

-140.0 0.6771 0.4230 0.4251

-130.0 0.8993 0.4518 0.4534

-120.0 1.1161 0.3756 0.4537

-110.0 1.2438 0.2542 0.4307

-100.0 1.2982 0.0757 0.4046

-90.0 1.3878 -0.1005 0.3600

-80.0 1.3816 -0.3092 0.2814

-70.0 1.2298 -0.4511 0.2076

-60.0 1.1352 -0.6089 0.1662

-50.0 0.9081 -0.6506 0.0561

-40.0 0.6980 -0.6471 0.0009

-30.0 0.4615 -0.5254 -0.0844

-25.0 0.3435 -0.4201 -0.0917

-20.0 0.2442 -0.3710 -0.1092

-17.0 0.1858 -0.3083 -0.1330

-14.0 0.1458 -0.3807 -0.1384

-12.0 0.0868 -0.2800 -0.2210

-10.0 0.0711 -0.1308 -0.2163

-9.0 0.0648 -0.0469 -0.2149

-8.0 0.0616 0.0293 -0.2075

-7.0 0.0574 0.1202 -0.2068

-6.0 0.0560 0.2120 -0.2047

-5.0 0.0560 0.2945 -0.2001

-4.0 0.0556 0.3790 -0.1971

-3.0 0.0578 0.4673 -0.1965

-2.0 0.0604 0.5478 -0.1945

-1.0 0.0643 0.6360 -0.1956

0.0 0.0692 0.7182 -0.1937

1.0 0.0750 0.8025 -0.1941

2.0 0.0817 0.8879 -0.1957

3.0 0.0888 0.9666 -0.1974
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a [deg] CD [-] CL [-] Cm [-]
4.0 0.0974 1.0448 -0.1980

5.0 0.1064 1.1310 -0.2020

6.0 0.1161 1.1935 -0.2011

7.0 0.1270 1.2598 -0.2029

8.0 0.1382 1.3319 -0.2052

9.0 0.1495 1.3858 -0.2039

10.0 0.1612 1.4321 -0.2020

11.0 0.1731 1.4757 -0.2014

12.0 0.1837 1.4940 -0.1945

13.0 0.1926 1.4795 -0.1825

14.0 0.2490 1.2353 -0.1672

15.0 0.2482 1.2053 -0.1510

17.0 0.2834 1.0751 -0.1414

20.0 0.3758 1.1163 -0.1603

25.0 0.5225 1.0239 -0.1690

30.0 0.0000 0.0000 0.0000

40.0 1.0254 1.0974 -0.2130

50.0 1.2443 1.0122 -0.2561

60.0 1.3797 0.8102 -0.2864

70.0 1.6451 0.6594 -0.3595

80.0 1.5071 0.2967 -0.3949

90.0 1.6190 0.0959 -0.4701

100.0 1.6395 -0.2250 -0.5878

110.0 1.3622 -0.4290 -0.5930

120.0 1.1828 -0.5559 -0.5994

130.0 0.9879 -0.6638 -0.6013

140.0 0.6681 -0.6541 -0.5477

150.0 0.4482 -0.6421 -0.4967

160.0 0.2649 -0.6563 -0.4489

170.0 0.0876 -0.7738 -0.3934

180.0 0.0529 -0.3225 -0.0537

Aerodynamic Characteristics – 30-degree Flaps
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4. Mass Data

Data given in [3],  data  from chapter  1.  and coordinates of structure groups estimated using
aircraft  drawing  were  used  to  calculate  empty  aircraft  inertia  tensor  and  center  of  mass
coordinates. Results are given in the following table.

Parameter Value

Center of mass x-coordinate -0.20 m

Center of mass y-coordinate 0.00 m

Center of mass z-coordinate -0.10 m

Moment of inertia Ix 2 424.2 kg∙m2

Moment of inertia Iy 2 427.3 kg∙m2

Moment of inertia Iz 4 372.5 kg∙m2

Cross product of inertia Ixy 0.0 kg∙m2

Cross product of inertia Ixz -161.5 kg∙m2

Cross product of inertia Iyz 0.0 kg∙m2

Empty aircraft inertia tensor and center of mass coordinates
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Structure group Weight
[kg]

Coordinates
[m]

First moment of mass
[kg∙m]

Moment of inertia
[kg∙m2]

Moment of inertia (Body Axis System)
[kg∙m2]

x y z SX SY SZ I x ,0 I y ,0 I z ,0 I x I y I z I xy I xz I yz

Wing 201.9 -0.10 0.00 -0.73 -20.2 0.0 -147.4 2 037.2 38.9 2 073.0 2 144.8 148.5 2 075.1 0.0 -14.7 0.0

Tail 52.2 -4.70 0.00 -0.34 -245.3 0.0 -17.7 53.3 10.4 58.1 59.4 1 169.1 1 210.9 0.0 -83.4 0.0

Fuselage 216.4 -0.70 0.00 -0.13 -151.5 0.0 -28.1 39.4 473.6 474.8 43.1 583.3 580.8 0.0 -19.7 0.0

Landing gear 104.4 0.10 0.00 0.90 10.4 0.0 93.9 69.9 39.9 102.4 154.5 125.4 103.5 0.0 -9.4 0.0

Surface controls 26.5 0.60 0.00 0.06 15.9 0.0 1.6 3.1 2.4 3.7 3.2 12.1 13.2 0.0 -1.0 0.0

Nacelle 26.5 1.60 0.00 0.14 42.4 0.0 3.7 4.6 4.8 4.6 5.1 73.2 72.5 0.0 -5.9 0.0

Engine 126.1 1.55 0.00 0.14 195.5 0.0 17.7 11.7 10.2 13.6 14.2 315.6 316.5 0.0 -27.4 0.0

Structure groups breakdown
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