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Example 8.4/8.6/8.7  (Blimp problem)

Lp = 60 m

Lm = 6 m
Dm=0.5 m

Prototype

Model (1/10 scale)

Dp = 5 m

Vp = 10 m/s

Vm = ?

A
B

B’
A’

∆pm =pA’ - pB’ =17.8 kPa 

∆pp =pA - pB =? 

Fp = ?

Fm = 1,530 N

Assume νm=νp  and ρm=ρp
(air at the same temperature)

Dynamic Similarity
(equal Re numbers)

𝑅𝑅𝑅𝑅𝑚𝑚 =
𝑉𝑉𝑚𝑚𝐿𝐿𝑚𝑚
𝜈𝜈𝑚𝑚

=
𝑉𝑉𝑝𝑝𝐿𝐿𝑝𝑝
𝜈𝜈𝑝𝑝

= 𝑅𝑅𝑅𝑅𝑝𝑝

𝑉𝑉𝑚𝑚
𝑉𝑉𝑝𝑝

=
𝐿𝐿𝑝𝑝
𝐿𝐿𝑚𝑚

=
𝐷𝐷𝑝𝑝
𝐷𝐷𝑚𝑚

= 10

Final Answer: Vm = 100 m/s
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Example 8.4/8.6/8.7  (Blimp problem)

Lp = 60 m

Lm = 6 m
Dm=0.5 m

Prototype

Model (1/10 scale)

Dp = 5 m

Vp = 10 m/s

Vm = ?

A
B

B’
A’

Fp = ?

Fm = 1,530 N

Assume νm=νp  and ρm=ρp
(air at the same temperature)

Pressure similarity
(equal pressure coefficients)

𝐶𝐶𝑃𝑃𝑚𝑚 =
∆𝑝𝑝𝑚𝑚

1
2𝜌𝜌𝑚𝑚𝑉𝑉𝑚𝑚

2
=

∆𝑝𝑝𝑝𝑝
1
2 𝜌𝜌𝑝𝑝𝑉𝑉𝑝𝑝

2
= 𝐶𝐶𝑃𝑃𝑝𝑝

𝑉𝑉𝑚𝑚
𝑉𝑉𝑝𝑝

=
𝐿𝐿𝑝𝑝
𝐿𝐿𝑚𝑚

=
𝐷𝐷𝑝𝑝
𝐷𝐷𝑚𝑚

= 10

Final Answer: ∆pp =178 Pa

Δ𝑝𝑝𝑝𝑝
Δ𝑝𝑝𝑚𝑚

=
𝑉𝑉𝑝𝑝
𝑉𝑉𝑚𝑚

2

=
1

100

∆pp =pA - pB =? 

∆pm =pA’ - pB’ =17.8 kPa 
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Example 8.4/8.6/8.7  (Blimp problem)

Lp = 60 m

Lm = 6 m
Dm=0.5 m

Prototype

Model (1/10 scale)

Dp = 5 m

Vp = 10 m/s

Vm = ?

A
B

B’
A’

Fp = ?

Fm = 1,530 N

Assume νm=νp  and ρm=ρp
(air at the same temperature)

Force Similarity

𝐶𝐶𝐷𝐷𝑚𝑚 =
𝐹𝐹𝑚𝑚

1
2 𝜌𝜌𝑚𝑚𝑉𝑉𝑚𝑚

2𝐴𝐴𝑚𝑚
=

𝐹𝐹𝑝𝑝
1
2 𝜌𝜌𝑝𝑝𝑉𝑉𝑝𝑝

2𝐴𝐴𝑝𝑝
= 𝐶𝐶𝐷𝐷𝑝𝑝

…or equal Drag Coefficients

𝐴𝐴𝑝𝑝 =
𝜋𝜋𝐷𝐷𝑝𝑝2

4 & 𝐴𝐴𝑚𝑚 =
𝜋𝜋𝐷𝐷𝑚𝑚2

4

Projected object areas on planes 
normal to inflow direction:

𝑉𝑉𝑚𝑚
𝑉𝑉𝑝𝑝

=
𝐿𝐿𝑝𝑝
𝐿𝐿𝑚𝑚

=
𝐷𝐷𝑝𝑝
𝐷𝐷𝑚𝑚

= 10

Final Answer: 𝐹𝐹𝑝𝑝 = 𝐹𝐹𝑚𝑚 = 1,530 𝑁𝑁

∆pp =pA - pB =? 

∆pm =pA’ - pB’ =17.8 kPa 


	Slide Number 1
	Slide Number 2
	Slide Number 3

