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Supplementary material: Solution of the linearised subsonic flow problem
The expressions for the perturbed pressure and wall shear are given by
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where © = —3Ai'(0) and A = 3Ai(0)
In order to express (0.1) and (0.2) in forms that are easier to deal with
numerically, we first write the integrals as

oP  AV(0) [ rie ¥ f(— )+r2e—mﬂ( )A
it/

o= . o e Ty
oxyp 27TA1(0 —’L@+T’3€ QT
[ 3 gr) 4 e () A
re r)A
+ [ e A4 gy (0.3)
i0 +ries
0
and
U 1 [rie ¥ f(—r) +rie a4
3 3 — 3 6 .
- (25,0) = [/ = d I €i27r d e ""rdr
Oy 27 , —iO +r3e 3
0 4 dzm o 5 ibm o
JRE R R O gy
10 +r3e s
0
where we have written 7 = |w|. We assume the heating region is of size 1

and located in a domain where z;, € [—0.5,0.5] and that the wall temperature
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distribution is given by
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Applying the Fourier transform to (0.5), yields that
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We also assume the hump shape is given by

H(x) = hexp(—5z2),
and the Fourier transform of H (z;) is
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Clearly, the integrand in (0.3) can be expressed as twice the real part of
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To find the real part and using (0.6) and (0.7) it can be shown that,
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where ¢ = arctan(#ﬁ@) and a = arctan( © T )
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Taking the real part we obtain
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Therefore, the gradient pressure distribution is given by
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where ¢ = arctan(——2"—22) and o = arctan(———2-).
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The perturbed wall shear given by (0.4), can be dealt with in a similar way
and we find that
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Therefore, the wall shear distribution is given by
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where ¢ = arctan( ) and o = arctan(—2
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