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Development of a Certain Hypersonic Wind Tunnel Measurement
System Based on PXI Bus

JIA Shuang, PU Qi, CHEN Yong, WU Xin

(High Speed Institute, China Aerodynamics Research & Development Center, Mianyang 621000, China)

Abstract: The hypersonic wind tunnel measurement system has the features of aging equipment, serious degradation in
data acquisition channel performance, and many signal line switching links. Based on this issues, a new measurement system
is developed. Construct a new measurement system based on PXI bus, select a high-precision signal modulation system and
multi type data acquisition card, The software adopts modular and multi-thread design, integrating force measurement, pres-
sure measurement and thermal experiment into one, and can achieve flexible configuration of multiple experiments. After ex-
perimental testing, the error of the measurement system is better than 0. 03%. Through wind tunnel velocity field, tempera-
ture field and standard model testing, the results meet the requirements of national standard. The new measurement system
has good stability, high reliability and high acquisition accuracy, which can meet the testing needs of advanced aircraft.

Keywords: hypersonic wind tunnel; measurement system; PXI; signal modulation system
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ﬂ%%¥&ﬁ SRR w PN QP Gk R NS
PERRE M. MAIT A B i R G B AR RE Sy . I
Kk 7S5 5N6-20 G, kB U, =6 V, U,=12 V,
WK AERL 500 F5, H: A PXI-6289 R4 Ry 1~6 @ iH,
T3 25 SR L3 2,

#2 RFTHMRLR

WX AL | RAERE/ mV | fiRE/ mV | #&E1T/mV| )BT/ mV

U, 0.000 432 | 0.000 464 0. 000 304 0. 000 464

U, 0.000 528 | 0.000 544 0.000 368 0.000 528

U, 0.000 496 | 0.000 464 0.000 368 0.000 544

U, 0.000 624 | 0.000 480 0.000 336 0.000 480

U; 0.001 153 | 0.000 721 0.000 592 0. 000 705

Us 0. 000 560 | 0.000 480 0.000 352 0. 000 496
ARG5S IR AT - K i B 2 ok

SR IR B AR AL TE BN T 0. 003 mV, i R IR ISR,
5.3 #EEZHUR

e 7 X ) 3 A R A R HE SR 0 XU
SN oA R T RETE G (TR A O o o 7 = Sy i
T, Seih 49 AN AT, 3R 56 i g XU R R 2
BURG I X Aok 52 B0 HE 2R ZE B8 48 8 Y — 0. 15~0. 40 m
L N7, B R R 0. 05 m, 33t 12 AN &
T+ DA 0 o i X0 B AN [R) B i sl 3 e i . 3R
SEAHNECT ¥ &N 8. 9 I 134 77 A 22 o 1Y
FEbR A5 . AT LAE WA R R K

23 TERBOY RN 2 0w TE AR R 45 R

F1 FWormEERER I i B 5 6 7 8 9
BORAEEC | 145/ % 200 /% | 400 f%5/% | 500 f%/% HHE4RAR | 0.025 0.030 0.035 | 0.040 | 0.045
e 00027 G I o WHRZEE | 0.013 0.011 0.012 | 0.015 | 0.034
il 2 0.023 9 0.020 1 0.019 2 0.012 4
iif 3 0.005 6 0.009 2 0.008 6 0.022 7 5.4 EEHR
i 4 0.001 5 0.002 8 0.001 7 0.004 2 RN o e s
L - - - Ewﬁﬂm%ﬂﬁ%ngﬁaﬁﬁ%,aﬂﬁ%
5 0.003 1 0. 006 4 0.005 6 0.005 3 i ) ‘
il 7 0.003 6 0.006 5 0.009 0 0.003 7 J%'F#ﬁifc(ﬁitiﬂ, N2 @ 2 mm i) NiCr-NiSi 48 %8 /M5 P
i i 8 0.0010 0.017 3 0.015 7 0.004 7 PO B, PR EE O 0. 7590 I B A a4 RS A
RIS HAM P X ok SE B HEZR AT O Ay —0. 15~
WS . BAACRASEL T, 48 [ R 45 3 3 1Y iR 0.40 m LB NIz T, HAEEMFE0.05 m, it 12 4
ZBRE T 0. OZA 5 B 0 H #AORS B AT 0. 0326 1Y i T R TR, DT 0 o 6 B P AN ) B T R R
WFEHR P, BAAET S A S, 6. 7. 8. 9 BF A FH KA XT
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%33 %

22 e 0935 bR S 25 2R AT LA S D0 45 2R il 2
K
oA WG v, FERR B LR

Y% 5 6 7 8 9
HRsAEIR/ % 0.5 0.5 0.5 1 1
MERGER /% | 0.44 0. 45 0.47 0.79 0. 84

5.5 BRI

ARASEIN 7 15 11 2 H A S X A KGR R
LS R A B AR G £R S R R RE 2E AT B A%
B DA E X 36 B A MERE L a0 a5 1
HLE BEK

AUARBIL R R A HB-2 (F70) #RfE, R MR X
2 77 2 N g3 i AR O 1 e AR KR A Y A5 ML 5
B b 2 o= 0" B ALTE KR 5 ZE A 506,
P RIC R 77 = v NI i P A ' = Vi R A
TGS JG - A i 2 R A Y 25 AR o A A i )
I B AT IR0 . - A A TR Sk B U A )
LY 0.02 me 5 gy T A AR B B Xod i 2
SRBCEER s HA s — A7 R BE 2R, 3 AT A I
Wl o AR BUIAWBAEZNE R4, &5 SRl s
Wl 5 B R RE — B AR R A — B B
5. HHNE ARG RE TS, TUSRA KRBT,

F5 R KT AR AT ) SR e 2

o g 5 6 7 8 9
0.004 0.005 0.007 0.004 0.006
oCN
0.002 0.003 0. 004 0.003 0. 004
0.002 0.004 0. 006 0. 005 0.007
sCM
0.001 0.002 0.003 0.003 0.004
0.002 0.003 0.003 0.003 0.008
oCA
0.001 0.001 0.001 0.003 0. 004
0.002 0.003 0.003 0.003 0.003
o XCP
0.001 0.001 0.002 0.002 0.002
6 ZHEWRIE

B RE & T 48 ME M EAGE SR RS,
s RE R TR 18 i h) PXI-6289, ST 48 A1
GO AGEE . AR RS 10 VR A/D 4r R 18
B0 BAR . AR BT 0.03% 5 07 1/0 @ 5k 32,
PR () B GE A 64, R BRI EE AR AR, FRT
T 25 114 50 B0 SR B R Y R B B B /3R T 1 B A AR T
L A R g AR AR . SR W H B A .

38 2 i 3 8 T 6 N R B I g 4k 5 36 IR TR Y T
Rk ey, TR, BURRERG R HEE & .
HE DG HE AR 96 2 1] ZE bR SR, WIS HE TRAT AR i

T I A PR T

SE W

O] aEdk &, sk A, & X D& &R 4 3T o i
[S]. GJB5224-2004, 2005.

(2] k3L, mdmEAI s [M] dbae: BB Tk h
WAL, 2004.

(3] =, & ¥, & FEEHESHEXWENERS (1] &
T HEME. 2016, 35 (9). 82 —85.

(4] BRigIE, BEAUME. 2. 0.6 %8 b 285 # 7 e KU 25 i &
gepbdl (V1. B 5IOGERER, 2021 (4): 35-39.
(5] s, # M, %. BT PXI BN 0.5 K &/
LR RV = 1 R v O O 2 = A [ e 8 1

2017, 25 (9): 21 -24,

(6] 4 V., W A, 5. 2m;X2 m@SEEXFNERSES
BITEBARSOSH [J]. SCREE 2%, 2012, 26 (4).
96 — 100.

(7] Z%EA%, WEbTS. 2. 0.6 m KURABFSE MR IG 7 & 4% R
g [J). =T AL, 2017, 36 (9): 50 - 54.

(8] bl2px, BAMIMG . &5 % XU 1 e 58 XU 38 5 it o 22 5K
[S]. GJB1179A—2012, 2012,

(9] BRigig, A& . Z5. 0.6 KB A e XU %2 42 B B % il
RGWH [J]. HHE AL 558, 2019, 27 (8): 69
-73.

[10] Zgde, & Efd, 4. 0.6 K% b I 75w XIH 7 %
Wl R it [J1 &AL & 5 # 6, 2017, 25
(11): 50 - 54,

(117 % ¥, Fme®F. T PXIfl LabVIEW RyE 5098 %
KRt V] iHELW & 5%H . 2015, 23 (5):
1686 - 1688.

[12] APk, B 7, %. 3T EtherCAT Fl LabVIEW fif X
2 2B BUCRE W Rt L] dENE 5%
i, 2020, 28 (2): 14 -18.

(13] maEid, 2 5, 5. BT LabVIEW 1 & 3 £ i 36 At
KA MR RGBT [T, 5 pLmE 56, 2019,
27 (7): 59 -69.

4] @ Nl ox K, & REREF#EAENERS ] &
T H3hfk, 2013, 32 (2): 63 -66.

(15] xete, fEscili, 4. 2 F LabVIEW BRRE W R 5
TE 2.4 m KW Bt 5308 D)) B3k 5AUEILEER,
2016 (210): 62 - 64.

(167 WMk, PRAFS, S5, LT PXT S0 i R I 4 R ik
PFEME L WEEOR, 2013, 32 (4): 111-118.
(17] %% &, W L. 2. 0.5 K& s i XUR W & & 4 7t

ok ik MR [R]. CARDC, 2021.

(18] #okhg, # W, 5. 0.5 K @A # X 2021 4F 4
e [R]. CARDC-2, 2021.

(197 8 W, #Kg. 2. 0.5 Km AKX 2021 4£ARHE
R4 [R]. CARDC-2, 2021.

¥R MU www. jsjclykz. com



