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Improvement on Dynamic Characteristics
of High Response Pressure Probe
GUO Yong, WANG Xiao4kuiy” WANG Hong-wei
(School of Jet Propulsion, Beijing University of Aeronautics and\ Astronautics,
Beijing 10008 3; China)

Abstract: It is necessary to-broaden-the working frequency band of the existing high
response pressure probe\to make-it can be used to measure-the compressor dynamic flow field.
On the basis of dynamic calibration, the-application of the dynamic compensation digital filter
technique will improve\the dynamie-charaeteristics, and thus its response time is shortened and

the frequency band is broadened.
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Ar= 5.696 14 < 10" Bo= 3.412 74> 10"
Bi= 837382 10" B2= 3.0367 =10 °
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Table 1 The dynamic performance data of fast response pressure probe before compensation and after

/us 14 3. 42
/s 36.7 9. 49
1% 3.39 4.33
/us 28.7 7. 08
5% /kHz 12.754 57.165(  4.48 )
10% /kHz 16.242 69.267(  4.26 )
/kHz 24.522 98.566(  4.02 )
2
’ 14 B! T T —
! | =
12 AV . Wit S ’%H%}ﬁ}
1.3 10 [ ; i
3 i . i
2 ? O-E
, & 06 . : e
[ 3 ) ca ...._ ............. ............ A
A e T 4
R k JE S . 4 ;
| 6@ GOEZ) ~ 0.00000 0.00002 0.00004
8
3 KIH (Z) 4

Fig.4 Th it step res s of fast
Fig-3 The equivalent function K/H (Z) of two ® ¢ UL Tsiep Tespolise difves of fas
. response pressure probe

serial segment

© : T |
Pio= - 0.656 0= 0.238 2
[2] . P,
(6) ,
E= 0.707( ). fa= 100
kHz .
14.94z> — 29.52z + 14.59 : SRR L LR, i
Clz)e= "2 1911 + 0.915 (7) ; 107
(6) ,
4 , 5

Fig.5 The frequency characteristic curves of fast

1 response pressure probe



276

20

At EARA
ENGE

6

KR b

Hia%e

REG &

it

Fig. 6 The testing system with dynamic

compensation digit filter

A LR

Exr“%%ﬁﬁ

| ‘. ol

0.5 . Y
AN
P P S _ 1? ----------- s .
_15 i H i
0.0000 0.0002 0.0004
(743
{a) A T Wi o i 24
0.08
0,06 Ao T ]
Z om I a 77777 AERIERD FFT A
= s
b R FET T
oo |l ALMNL i froeet -
| By
0.00
o 5 10 15
#10'Hz
(b)Y AR B9 FFT
;

Fig- 7 The pressure response curves of fast
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