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The Characteristics of Triple Hot-Wire Probe and It’s Evaluation

Kyung Hoon, KIM

ABSTRACT

A triple hot-wire probe has an essential potentiality for the measure-
ment of an instantaneous velocity vector in a three dimensional unsteady
flow with large amplitude of velocity fluctuations, the key problems asso-
ciated with this instrument are the directional range of applicability and
the accuracy.

This present paper is concerned with a new method of the techniques
of calibration and data processing to estimate the three dimensional flow
field using an arbitrary shaped triple hot-wire probe.

The method is not based on the assumptions of orthogonality or symme-
try and it is especially useful for applications to a hand-made probe wh-
ere probe geometry is not ‘accurately known.

The test application is made to evaluate the effect of cone angles of
symmetric non-orthogonal probe.

NOMENCLATURE

B ,a; =coefficient matrix and 1ts b,t)
components(i,j=1,2,3) F, —~sensitivity coefficient

C,c; =coefficient matrix and its f, f, =vector function and its co-
components(i=1,2,3,4,5,6) mponents (1=1,2,3)

E, =1linearizer output voltage (V) G, —gain coefficient(m/s /V)

e,, =unit vector of velocity h, k =coefficients in Jorgense s
direction equation

e;, —eigen-vectors(i= 1,2,3 orn, J, —Jacobian matrix
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M,N =number of angular positions
P;, =elgen value (i=1,2,3 or n,b,
t) '
0,0, =effective cooling velocity
(k=1,2,3)

U, uy; =velocity vector and its comp-
opents (i=1,2,3 or n,b,t)

X;, ¥, =coefficients in Eq, (12)
(1=0,1,2)

, =velocity magnitude (m/s)

a, =parameter of probe geomet-
ry (deg.)
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6. ¢

=magnitude of the error %)
=the probe orientation in
polar coordinate (deg.)
4; v, = components of eigen vector
(1=1,2,3 or n, b, t)
Subscripts
k : sensor number
n,b,t: normal, binormal and tang-
ential direction
u :velocity direction
: number of iteration
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