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Design and realization of calibration facility for

high-pressure large flow air

LEI Bojuan, CHENG Shuwei, BIAN Dongwei
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: A flow field calibration facility based on high pressure mass flow p. V. T. t method and
the comparing method (hereafter referred to as on-line calibration facility) was designed to meet the ur-
gent demand of air-breathing engine testing system to achieve accurate measurement and field calibra-
tion of high-pressure large flow supersonic air. By integrating the primary p. V. T. t method and the sec-
ondary standard-sonic nozzle, this facility effectuates calibration, traceability and accurate measure-
ment of air flow coefficient of the sonic nozzle under the conditions of pressure range of 3 ~23 MPa and
flow range of 1 ~60 kg/s. The extended uncertainty of the on-line calibration facility is 0. 84%.

Keywords: high-pressure large flow air; field calibration; p. V. T. t method; calibration facility
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Fig.1 Schematic diagram of on-line calibration facility
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Fig. 2 Composition diagram of primary flow

calibration facility
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Fig. 3 Schematic diagram of secondary flow

calibration facility
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regulation system
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Tab.1 Measuring uncertainty allocation of primary p. V. T. t calibration facility

WL p. V. T 5 UG S o s A
e, Wit T —Emk. RiiERgiE
B SCILT )3 ~23 MPa, JidfE 1 ~60 kg/s
ST B R W I R BN AL I L BRI
MER W EERI &, IR SNy BA
e R E) 0. 84%

S 3k

(1] 3R, R0, WMARERA [ A LI BE 2 A F 52

7 Vin=) KR FREARTERE u, (x,) /% REMFEEc, (x,) ¢ (x) -u, (x)%
1 G p- V. T CRE RGBT E i 0.125 1 0.125
2 Po i 1R 75 AR AN E JEE 734 0. 115 1 0. 115
3 T, i LR 5 LA AN S JEE 53k 0. 034 0.5 0.017
4 HEE 0. 080 1 0. 080
BIMHEATHESE v, =0.21% , HY TEABENE U=0.42% (k=2)
R2 RERELEXETHEESE
Tab.2 Measuring uncertainty allocation of secondary p. V. T. t calibration facility
P (iR KU PREATERE u, (v,) /% REFEE e, () ¢, (x) ~u, (x)%
1 Cy, LR ZR BT | AR AN E JEE o3 0.375 1 0.375
2 Poi TR 75 AR AN G 7y i 0. 082 1 0. 082
3 Ty s L JELEE 5 AR AN 5 0.071 0.5 0.071
4 M 0. 150 1 0. 150
G IAHEATHE L v, =0.42% , HY RATFHERE U=0.84% (k=2)
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