Pigkm = 7537.31 Pa €Answer

Now for the standard atmospheric value of density at 18km altitude,

Prgkm _ e(%)(hwkm_hﬂkm)

P12km
—-9.8 1
s (6000 m)
kg (287 08 )(216 66 K)
Diakm = (3 1194 x 10" mg) e kg'K

P1isrm = 0.121 % <Answer

Isothermal region is within the range beginning from h = 11 km above sea
level condition to h = 25 km which means temperature is consta\lx nd so,

Tioim = T1gim = 216.66 K € eE}O

\\\06

3.2 Consider an ai ﬁ%ﬁgqg ats " Z'[ude The outside pressure

and tem m w@q d 200 K, respectively. What are the
pres £ ensity alt ﬁi

Given:
N

Solution:

To solve the pressure altitude by using the given pressure, we need to use and
consider the pressure variation at gradient region of 0-11 km.

Pl B Tl 5.26
P, LT,

Because T; =T, + Ahp, so

Py [To+ Ahp]s'%
P, L T
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Chapter 4 Basic Aerodynamics

4.1 Consider the incompressible flow of water through a divergent duct. The
inlet velocity and area are 5 ft/s and 10 ft2, respectively. If the exit area is four
times the inlet area, calculate the water flow velocity at the exit.

Given:

— ft — 2 — —9
171—5?,141—10]% ;A2—4A1;v2—.

Solution:

So considering the flow is incompressible which means the density, p, is
assumed to be constant and has no change, therefore the volume flow rate of
inlet to exit are equal.

If, J"es‘a_\e :

4.2 In the above problem, calculate the pressure difference between the exit
and the inlet. The density of water is 62.4 Ib,/ft3.

Given:

by,
p_624F ; PZ—P1=AP=?
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exit, the pressure is 1 atm. Calculate the temperature and density of the flow
at the exit. Assume the flow is isentropic and, of course, compressible.

Given:
Solution:

Let us use the formula for isentropic condition.

T; 300 K
K— 14-1
Pl]T 10 atm] 14

atm K
T, =i355 38K1€é9(a:\e cO- Y

Because we already hav tboﬂﬂ ress ?emperature at the exit
section, we can, us % fs a%to@e t ensity
\€
PN 0alk <o

101325 Pa
1 atm

(287.08 kg]_K) (155.38 K)

T3 =

P, 1 atm X
RT;

P3=

p3 = 2. 27 éAnswer

Chapter 5 Airfoils, Wings, and Other Aerodynamic
Shapes

5.3 Consider a rectangular wing mounted in a low-speed subsonic wing
tunnel. The wing model completely spans the test section so that the flow
“sees” essentially an infinite wing. If the wing has a NACA 23012 airfoil
section and a chord of 0.3 m, calculate the lift, drag, and moment about the
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