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Example 1: 

A model wing of a constant chord length is placed in a low speed subsonic wind tennis, spanning 
the test section. The wing has an NACA 2412 airfoil and chord length of 1.3m. The flow is in the test 
section at a velocity of 50 m/s at a standard sea level conditions. If the wing is at an angle of attack 
of 4°, calculate cl, cd, and cm,c/4 and the lift, drag and moments about the quarter chord per unit 
span. 


























































































given Naca 2412 Find Cl Cd
C 1 3m Cm Cl 4
Ves so mis L D M Cy
2 40

Sea level conditions

Yes 1 225 log m3

M 1 789 10 5Ng m s

find Cy Cm CA
Appendix D NACA 2412 2 40
Cl 0.63
Cm C 4 0.035

Mea
Re 1.225kgm3 somas 1.3m

1.289 10 5 try m s

Dray Lift moment

S CCL 1 3 I 1.3m

Dynamic Pressure

Gas Ey Ves 1211 225 kgm3 somas










































































































gas 1531 Nlm 2

LI GaSC 1531361 3 CO63 2254N

D GpsCd 1531311 3 0.007 D 13.9N

Men Gas cm CHC
I 1531113 0.035761 3 90.6N m





Example 2:

The wingspan of the Wright Flyer I biplane is 40 ft and 4 inches, and the plan dorm area of each 
wing is 255ft^2. Assume that the wing is rectangular. If the aircraft is flying with a velocity of 30 mi/
hr at standard sea level conditions. Calculate the skin friction drag and the wings. Assume the 
transition Reynolds number is 6.5 x 10^5. The areas of laminar and turbulent flow are illustrated by 
areas A and B below. 


























































































HEFFENINYL
b

b 40 ft 4 in 40.33ft
S A B 255ft
C S b 255 40.33 6.32ft
Poo 0.002377 Smoltz
Moo 3.7373 10 7 so it is standard sea level
Vo 30 mi her 3018860 44ft s

Ree FEI 0.9 3 45321 1.269 10

Rear Fist
1 2.32ft

calculateturbulent flow over entire way s

4 9 qf m 0.00417

go IpoVa 1210.002377 yy 2.30 18 8 2

Dg q Scf 2.30 255760 00417 2.446 16










































































































calculate Dfa assuming turbulent flow

4 fifteen o 00509

Df A WAG 2.306 32 4
33 o 00509 1.095 Ib

Xen b A

Dry on Part B turbulent

calculate dry an part A laminar

4 115 137am 0.00165

A a q ACf 2.30 2.32 40.33 0.00165 0.354 lb

Total drag acting on wings one surface of one wry
Df Df A Df

T T
laminar turbulent

0.354 IS 1.351 15 1.705 lb

Total drag acting on wings on both toIotasurfaces
Dftotal 170515 4 6.820160





Example 3:

Consider an infinite wing with a NACA 1412 airfoil section and a chord length of 3ft. The wing is at 
an angle of attack of 5° in an airflow velocity of 100ft/s at standard sea level. Calculate the lift drag 
and moment about the quarter chord per unit span. 






























































































NASIF si conditions
8 2.3769 20 3 Eff0 50

infinite wing Ma3.7303 10 7 13
find
Ll Per unit span

D
N 0,254

Rea 44 52.9.106

from data

Ello 87 0.67 Cdsce o 67150.007

Emo2549557 0.025

L'iqfqa ISavd d.su

ypl
qcCdMb.zsc

qcZCmor2S










































































































L 23.80 IT M set 2.67 III
p's 0.25 If





Example 4: 

Given a NACA 4415 in a high speed, subsonic wind tunnel with a        measured as 0.85 at a Mach 
number of 0.7. Find alpha. 
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Find Cro

G Ep
Ceo Cera
Ca 85 a
Zeo 607

a 2





Example 5:

Consider a Cessna Cardinal, with wing area of 16.2 m^2, an aspect ratio of 7.31, a span efficiency 
factor of 0.62 and a weight of 9800 N. Solve for the aircrafts induced drag 

Va251 Mr

Di s j V SGoi

Goi afar

L KpVSSU W

C Eggs
6 9522

1251.45105

2032

Di govis tear s 1.225 251.15 162 IIIT
Di 139.8N


