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Investigation on calibration method of hot-wire anemometer
in high pressure reciprocating flow
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Abstract; Hot-wire anemometer is one of the most important velocity measuring device, but
there is no good calibrating method in reciprocating flow. A calibrating method is presented when
a hot-wire anemometer is used in reciprocating flow by measuring the pressure of the gas reser-
voir., Thermal process of the gas in the reservoir is assumed to be adiabatic process. In order to
analyze the error of the presented calibrating method, a numerical simulation was carried out by
the CFD software FLUENT at the adiabatic and isothermal boundary conditions respectively.
The numerical results show the error of the usage of adiabatic physical model in the calibrating
method is smaller than 2%. Because of the arrangement of stainless-steel woven wire screens at
two sides of the hot wire probe, the difference of the velocity measured by hot-wire anemometer
and the average velocity of the cross section of the tube is less than 1, 4%. The total error of the
calibration system is smaller than 3. 37%.
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Fig.1 Schematic drawing of calibrating system
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Fig.2 Adiabatic gas charging and bleeding model
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Fig.3 Picture of the experimental apparatus

TRBESEBNT . EEEER. UEHTH
SEARMNLIBRRGMEAS RIFHEA po=2MPa &
GEAR - HEHBREUSBHNEHIE 50H: T
fE.Ll—EHEE N EE VL8 AT E . R REHIC
RAF D ET E S B (8 K5t P 2k K () , 3R
SR RAESE 12kHz, RS 1024,

3 HIEAERSH

3.1 HiESE

MEEGHNEENESN  RENENERERE
A UARERK p= po+| p | sin(wt) BR,po N
REEHN RAKX@AE:

EE=A 4B . (/%-wdplcos(wt))

BUR B B E W E R # TR E . B EX X cos(w
D=1 mXBEERKIm|, W E HBRKER

n

E’=A’+B’-(;%-w'lpl) 3)

BT R AR 2T RERE N EES
KEEAREZRMXRR,

BRIl =+ 0 5] =pud RARIET S

u=24.287(p| RRAR Q). BELR KT EB B
BARXNENBESHAEZRMLER.
E=A+B . (};%wﬁg—ﬂ
>EE=A+B «u"
BESHEREMSRN
E? = A +B « w»=>E" = 4.57579 + 3. 440654 %%
161

Data: E2withu_E2
Model: Allometric2
m 13 Equstion: y=a+b*x’c
Weightng:
12 ¥ Noweighting
Chi'2/DoF ~0.0036
R2=0.09853
ll. & 4.57579+0.45493
b 3.44065+0.36076
104 ¢ 0.3832630.0214
[ 0 14 18 0 22
w(ms™)

B4 BESEEHAHMAR
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Fig. 6 Pressure wave at the inlet of the computational domain
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Fig. 7 Comparison of temperature wave at adiabatic and
isothermal boundary condition
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Fig.8 Comparison of inlet mass flow wave at adiabatic
and isothermal boundary condition
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Tablel Contrast table of calculation and simulation results
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Fig.9 Sectional view of the measuring unit
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