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Conical Flow Example
e Code Taylor-Maccoll algorithm for cone flow

e Solve for flow conditions on surface of Cone
at freestream Mach 2.0 with 15° half angle

P.. = 101.325 kPa
T. = 288°K 5
P = 1.23 kg/m? ghock

M.
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Homework 12 (continuea

e Define C D = cone * Hint: You’ll have to do trial
And error for each mach number to get the
Shock angle correct

cone —

q.. Abase
* Derive an expression
for the cone wave drag
as a function of the
cone surface pressure Mo
(Peone) @nd the base >

pressure (Py.q.)

* Assume Pbase = Pw
plot Cpb_,. versus Mach over range from 1.5 to 7
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Part 1 Solution

11.1 (@ 04w =0.592rad= 33,897 deg.

(b) p/p..=1.286
P/P.. = 1.196

T/T. = 1.075

M, =

(¢) p/p..=1.566

1.835

p./p.. = 1.377
TJ/T, =1.137
M, =1.707

~.p.=1.286 (1.01 x 10°) =[1.3 x 10° N/m’

oop, = 1.196 (1.23) =(1.47 kg/m’

=T, =1.075 (288) =310°K

“=1.58 x 10° N/m’

p. = 1.69 kg/m’

T.=327°K
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Part 2 Solution

11.2
dx
dA = 2nrds = 2mr
cosf
dx ,
dD =p, 2nr ) sin O - 27tr p,, dr
cosf
L =Tan 0O ...x = d and dx = dr
X Tan@ Tan@

dD =2nr p, dr - 27tr p, dr

2

Ty Iy )
D= L dD =2mn (p. — py) By = TP~ Py) T

CD = = cone - ')/

b D P.—Py |C, = Degpe 1 [pc_pb}
qQ.A, q.mr,’ q.. qg_A M’
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A Review and Development of Correlations
for Base Pressure and Base Heating in
Supersonic Flow

Turbulgnt Cong/Basg Flow
Corrglation
% - (l—?:)z [0.025 +0906 1+ % Mz"]"
where

J=17n ‘21' wheref, is in deg.
6.
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Part 2 Solution s

For O .= 15°

Mﬁ CDCOﬂe

1.5 0.6614
2.0 0.4941
3.0 0.3225
4.0 0.2477
5.0 0.2106
6.0 0.1896
7.0 0.1766
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0.6614
0.4941
0.3225
0.2477
0.2106
0.1896
0.1766







