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1. The variation of circulation over a wing having elliptic plan form with span ‘b’ is
given below :I'(y) = Lpy/1 — (2 ) Show that

a) the wing has elliptical lift distribution

h has ell 1 lift d b

the downwash is constant along the wing planform
b) the d h i 1 h lanf
C

(c) i = 5

) [16]

) .

iSylocated at T(1.0,1.58). Obtain

the velocity potential ¢ (x,z) lo ponents (u,v) at P(3.5,2.5)

(b) What are the preliminaryén prior to establishing a numerical so-
lution to a non lifting p u “Source Panel” technique. Hence describe
the types of boundéry condiions to be satisfied by such a method. [8+8]

3. Consider a pla g of agpect ratio 5, taper ratio unity, and swept aft by 45°
ry. Develop the Vortex Lattic Method to calculate lift
ing. Take the uniform chord of the wing as ¢ = 1.0. Show as

in the planego .

coeffici (N ing. i i = 1.0.

much ofyt ork out. (Divide the wing in 2 panels) [16]
4. (a) UndePwhat conditions does the velocity field V = (a,x + b1y + ¢12)i + (agsz +

bay~+co2)j+ (azr+bsy—+csz)k represents an incompressible flow which conserves
mass, where a;, by — etc. are constants.

(b) Determine the nature of constant potential lines due to a uniform source?
[8-+8]

5. (a) Consider flow over a cambered airfoil at @ ~0° in a real fluid. What are the
forces and moments developed on the airfoil in this configuration? Make use
of aerodynamics and sketches to explain the answer.

(b) Demonstrate from the dimensional analysis of force over an airfoil that Drag
force is a function of [a, Re,Ma, Cp | , with usual notations in aerodynamics.
[8+8]

6. (a) A 2-d point vortex of strength 60 units is located at G(2.5,3.45). Develop
an expression for velocity potential and that for velocity components(u,v) at
P(5.5,5.5) . Determine their numerical values as well.
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(b) How does a vortex panel method differ from a source panel method and under
what conditions? Hence describe the formulation of a vortex panel method
for a lifting flow over a flat plate in details. [8+8]

7. Given is the mean camber line of NACA 23012 airfoil section as below:
2 =2.6595 [(2)* — 0.6075(%£)% + 0.1147(%)] for 0 < £ < 0.2025 and 2 = 0.02208(1—
Z) for 0.2025 < £ < 1.0
Calculate

(a) aat zero C,
(b) C; at a= 2.5,

Show that the pressure distribution over the circular given by C
(1 — 4Sin?@) . Present your work out. 8+8

?\
<&
o7

(¢) Cm at C/4.
8. Make use of the Complex Potential Function theory to obtad argund a non
spinning circular cylinder. Work out its dimensions and str SO his ob Ject
%ﬂ er
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1. Consider a planar wing of aspect ratio 5, taper ratio unity, and swept aft by 45°
in the plane of symmetry. Develop the Vortex Lattic Method to calculate lift
coefficient for this wing. Take the uniform chord of the wing as ¢ = how as
much of the work out. (Divide the wing in 2 panels)

2. (a) Consider flow over a cambered airfoil at a # 0° in a t are the
forces and moments developed on the airfoil in this ? Make use
of aerodynamics and sketches to explain the an

(b) Demonstrate from the dimensional analys1 er an airfoil that Drag

force is a function of [a, Re,Ma, Cp | al notations in aerodynamics.

[8+8]

3. (a) A 2-d point source with agtre its is located at T(1.0,1.58). Obtain
the velocity potential & (x3g) an@velocity components (u,v) at P(3.5,2.5)

(b) What are the pre

comsiderations prior to establishing a numerical so-
lem using “Source Panel” technique. Hence describe
the typ ] conditions to be satisfied by such a method. [8+-8]

4. (a) er wh ditions does the velocity field V = (a,x + b1y + ¢12)i + (az +
boy¥€s2)j+(asx+bzy+csz)k represents an incompressible flow which conserves
mass@where a;, by — etc. are constants.

(b) Determine the nature of constant potential lines due to a uniform source?
[8+8]

5. (a) A 2-d point vortex of strength 60 units is located at G(2.5,3.45). Develop
an expression for velocity potential and that for velocity components(u,v) at
P(5.5,5.5) . Determine their numerical values as well.

(b) How does a vortex panel method differ from a source panel method and under
what conditions? Hence describe the formulation of a vortex panel method
for a lifting flow over a flat plate in details. [8+8]

6. Make use of the Complex Potential Function theory to obtain flow around a non
spinning circular cylinder. Work out its dimensions and streamlines over this object.
Show that the pressure distribution over the circular cylinder is given by C, =
(1 — 4Sin?d) . Present your work out. [8+8]

7. Given is the mean camber line of NACA 23012 airfoil section as below:
2 =2.6595 [(£)* — 0.6075(%£)% + 0.1147(%)] for 0 < £ < 0.2025 and 2 = 0.02208(1—
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2 for 0.2025 < £ < 1.0
Calculate

(a) aat zero Cj,
(b) Cy ata= 2.5
(c) Cm at C/4. [16]

8. The variation of circulation over a wing having elliptic plan form with span ‘b’ is

given below :I'(y) = I'py/1 — (2%’)2 Show that
(
(

)
b) the downwash is constant along the wing planform Q
c
() s = H5
) . $ [16]
* Kk Kk V $

a) the wing has elliptical lift distribution

(d CD" — TAR®
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(a) A 2-d point vortex of strength 60 units is located at G(2.5,3.45). Develop
an expression for velocity potential and that for velocity components(u,v) at
P(5.5,5.5) . Determine their numerical values as well.

(b) How does a vortex panel method differ from a source panel under
what conditions?” Hence describe the formulation of a rte pamel method
for a lifting flow over a flat plate in details. [8+8]

(a) Under what conditions does the velocity field y+c12)i+ (agx +
bay+co2)j+(azx+bzy+csz)k represents an i sible flow which conserves

mass, where a;, by — etc. are const
(b) Determine the nature of const es due to a uniform source?
[8+8]

rati® 5, taper ratio unity, and swept aft by 45°
ry. Dev p the Vortex Lattic Method to calculate lift
ak@)the uniform chord of the wing as ¢ = 1.0. Show as
ivitle the wing in 2 panels) [16]

Consider a planar wing
in the plane of sym
coefficient for thigewi
much of the woil

Make Of\ plex Potential Function theory to obtain flow around a non
spinningycifcularteylinder. Work out its dimensions and streamlines over this object.
Show thafythe pressure distribution over the circular cylinder is given by C, =
(1 — 4Sin?d) . Present your work out. [8+8]

Given is the mean camber line of NACA 23012 airfoil section as below:
2 =2.6595 [(£)* — 0.6075(%£)% + 0.1147(%)] for 0 < £ < 0.2025 and 2 = 0.02208(1—
2) for 0.2025 < £ < 1.0
Calculate

(a) aat zero C,

(b) C) at a= 2.5,

(c) Cm at C/4. [16]

The variation of circulation over a wing having elliptic plan form with span ‘b’ is
given below :I'(y) = [py/1 — (& ) Show that

(a) the wing has elliptical lift distribution

(b) the downwash is constant along the wing planform

_c
(c) i = 5
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C2
L [16]
7. (a) Consider flow over a cambered airfoil at o ~0° in a real fluid. What are the

forces and moments developed on the airfoil in this configuration? Make use
of aerodynamics and sketches to explain the answer.

(d) Cpi =

(b) Demonstrate from the dimensional analysis of force over an airfoil that Drag
force is a function of [a, Re,Ma, Cp | , with usual notations in aerodynamics.

[8+8]

8. (a) A 2-d point source with a strength 50 units is located at T(1.0,1.58). Obtain
the velocity potential ® (x,z) and velocity components (u,v) at P(3.5,2.5)
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1. Make use of the Complex Potential Function theory to obtain flow around a non
spinning circular cylinder. Work out its dimensions and streamlines over this object.
Show that the pressure distribution over the circular cylinder is gi y Cp =
(1 — 4Sin?0) . Present your work out. [8+8]

2. (a) Consider flow over a cambered airfoil at a # 0° in a gealflua t are the
forces and moments developed on the airfoil in this ¢onfi ? Make use
of aerodynamics and sketches to explain the an

(b) Demonstrate from the dimensional analysi er an airfoil that Drag
force is a function of [a, Re,Ma, Cp | {1 ™ al notations in aerodynamics.
848

3. (a) A 2-d point source with agtre its is located at T(1.0,1.58). Obtain
the velocity potential & (x3g) an@yvelocity components (u,v) at P(3.5,2.5)

(b) What are the pre

comsiderations prior to establishing a numerical so-
lem using “Source Panel” technique. Hence describe
the typ ] conditions to be satisfied by such a method. [8+-8]

4. Given 4§ the amber line of NACA 23012 airfoil section as below:
2=26 (%)

p R 0.6075(%)2 + 0.1147(%)} for0 < % < 0.2025 and % = 0.02208(1—
%) for 0.2025 < % < 1.0
Calculate

(a) aat zero Cj,

(b) C] at a= 2.50,

(¢) Cm at C/4. [16]
5. (a) A 2-d point vortex of strength 60 units is located at G(2.5,3.45). Develop

an expression for velocity potential and that for velocity components(u,v) at
P(5.5,5.5) . Determine their numerical values as well.

(b) How does a vortex panel method differ from a source panel method and under
what conditions?” Hence describe the formulation of a vortex panel method
for a lifting flow over a flat plate in details. [8+8]

6. (a) Under what conditions does the velocity field V = (a,z + by + ¢12)i + (axx +
bay~+co2)j+ (azr+bsy—+csz)k represents an incompressible flow which conserves
mass, where a;, by — etc. are constants.
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(b) Determine the nature of constant potential lines due to a uniform source?

[8+8]

7. Consider a planar wing of aspect ratio 5, taper ratio unity, and swept aft by 45°
Develop the Vortex Lattic Method to calculate lift
coefficient for this wing. Take the uniform chord of the wing as ¢ = 1.0. Show as

in the plane of symmetry.

much of the work out. (Divide the wing in 2 panels)

[16]

8. The variation of circulation over a wing having elliptic plan form with span ‘b’ is

given below :I'(y) = T'oy/1 — (2—;")2 Show that

(
(
Cr
TAR
ct
it TAR"

(c
(d

o; =

&

a) the wing has elliptical lift distribution

)

b) the downwash is constant along the wing planform
)
)
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