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A field calibration method and device for pressure parameters

of flight test system
LI Shaokuo', FENG Renjian'’, LI Ludan®>, ZHANG Yuqin®

(1. Key Laboratory of Precision Opto—mechatronics Technology(Beihang University), Ministry of Education,
Beijing 100191, China;2. Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract: The current calibration method of pressure parameters of a flight test system is laboratory calibration, which is time—
consuming and has the problem that multiple dismounting operations may damage the sensor’s interface. In this paper, a field calibra-
tion method of pressure parameters is studied, and the in—situ comparison calibration is realized under real working conditions. The
characteristic of the magnitude of the standard pressure sensor under the condition of temperature compounding is obtained through ex-
periments, and the temperature compensation model is constructed to realize the accurate acquisition of the standard pressure value. A
calibration device consisting of three standard pressure sensors with different ranges, ambient temperature, humidity and atmospheric
pressure sensors, and field calibration software was developed. The rationality of the calibration method and device was verified through
preliminary experiments. This method can be used as an effective supplement to laboratory calibration, reducing the labor and time cost
of calibration and improving the efficiency of flight tests.

Key words: flight test; pressure field calibration; temperature compensation; calibration device; calibration software
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Tab.1 Specifications of standard pressure sensors
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0~0.5 0.05
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Fig.1  Schematic diagram of field calibration of pressure parameters
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Fig.4 Schematic diagram of the structure of calibration device
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Tab.2 Data transmission method of sensor

FRE il g Bl ALy X
DPS8000 500 kPa Bt RS485-USB
DPS8000 5 MPa B RS485-USB

UNIK5000 50 MPa  BE4BLFR ik SRAEHL S, A/D-USB
BIPIR i il SRAEFL %, A/D-USB

L i SR L, A/D-USB

HT160 &%
JXBS-3001 K5 JE

(a) £
(a) Physical picture

S EEE

(b) BB
(b) Internal connection diagram
K5 Mo B IR B AR SR 1A

Fig.5 Physical drawing and internal connection

diagram of calibration device
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Fig.6  Flow chart of field calibration software

TELERIFI T2 RES

1) fENT IR K R S AR S

BRI R G B E S XidMLAR X, S
AR ZR e Y TP kAo 1155 2558 45 s 15
Ko WIRAE FHRSAEER PR I L 675 2R BT Y Xid ML i
B, R E SRNARCE ST T, I
Pt {5 B /s B8R 5 ULSETE ,  [m] i 44 A A 1) 42 8

5 R R SQLITE £ %, 1 F AT I 446 A
S EE PR EL A5 B, TCRT TR IEHT
2) SRAEAG MR B A5 AR SRR I DU i B
PG HE R A L 5 X0 ~ 0. 5 MPa & FE A%
JEERHN0 ~ 5 MPa 2 FE AL B A6 B 484, 452l
WAL AR A I B 6 . 0 ~ 50 MPa i R AL A%
Tk T B A% SRR N KSR T A A 0 B s A RO



iR

B, WikSkE - 81 -

S, G REEH S A/D - USB AR HOR (S 5 4%
B N BFAT 5 I AL i BAE LA WA . TR HE
A A A A T SIS 7 R A 2 A A SRR 1
HHWE

3) BRI A HE R 7 It B e 8 0 2 458

Bl A R 77 032K 2R G5 ) N e 5 3 e DA A )
o PCM JE AL i AR A HE R o T8 2R HE K A
XF ok B B A HE D70 2R g Y I S AT AT
S T T A BAE T SE T R AERR Y A

4) ARG HERR A

T LA T A0 A () B 8 BUAE oE 2e 1 v 45 A SR A
F14) Ik 50 0 R A A o T DK 2R 4 1 ) A
I DA e A =X 0 B P A, R R BB o
o, BDATIE R R e S Thie, By 4 A sk
1 Y B A A B 48 28 (1 Excel 48 1, A B
et .

5 SCIGUSIE

i FHYE =100 ~ 100 kPa £ 0 ~ 10 MPa, {fE#f
FEAE 900,01 2 ML FE 1 ~ 60 MPa, i B B 45 4
0. 005 ZL bR FE 77 4 HE 2 X FE R A v B UEA A
wE, AR R . ORI E 8T 20 CHBE
W, FRE 2 by QFF FHFREE J1 K Az RS R v 2
B G R Y A1 AL s R LR, SR
FHS W EEERE TR, IR ; O
Hl IR 2 A6 A MR 53 0l T 0 CR 50 “CRRE
FRELBEQ, KGR WNE3 i,

23 HEERAEBRERELER

Tab.3  Calibration results of standard pressure sensor

MR C EFE/MPa AN RE L Uh=2)/kPa

0~0.5 0.032

0 0~5 0.400
0~50 15.000
0~0.5 0.020
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0~50 12.000
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