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Full elagtic steady-state micro flow measurement, system

ZHANG Xirrai', TANG Ha-bin', LI-Xin®, LIU Yu',
WAN-G Hai-xing' , SHI Chenrbo'
(1--School of-Astronautics,
Beijing University of Aeronautics and Astronautics, Béjing 100191, China;
2. Bejing Institute of Aerogpace Testing Technology ,
Academy of Aerospace-Propulson Technology ,
China Aerospace Stience and Technology Corporation, Beijing 100074, China)

Abstract : The operatingprinciple and process of a liquid micro flow measurement sys
tem us ng mass’measurement method were presented in thispaper. This micro flow measure-
ment system was desi gned by elastic link method to prevent the measurement error caused by
rigid pipeline. The pressure compensator in this system can improve the measurement accu-
racy by means of modifying the density variation caused by pressure. Five different flow
rates of alcohol measurement experiments were conducted with this new micro flow measure-
ment system. The results show that thefull elastic steady mass measurement method for mi-

cro flow measurement system works steadily and reliably. It can measure the liquid micro
flow rate accurately.

Key words: liquid micro flow measurement ; full elastic link method;
mass measurement method; pressure correction; steady-state flow rate
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Fig.1 Micro flow measurement system diagram
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Fig.2 Schematic structure of micro flow
measurement system
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1 ( :kg)
Tablel Resultsof balance verification (unit :kg)
0 1.50002 1.50003 1.50003 1.50004 1.50001 1.50002
0.5 2.00001 2.00003 1.99999 2.00002 2.00002 2.00003
1.0 2.50004 2.50007 2.50003 2.50008 2.50004 2.50009
1.5 3.00006 3.00010 3.00008 3.00011 3.00007 3.00010
2.0 3.50011 3.50013 3.50012 3.50016 3.50010 3.50018
2.5 4.00008 4.00010 4.00007 4.00010 4.00008 4.00011
, PCI-8360A .
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Fig.4 Data acquisition system diagram 4MPa 30min
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, 32 |/ 16 ) )
12hit , 500 k Hz. 1.1MPa 1.8MPa, 5 ,
32 , 10s,
0 5V PS003



4 851
2.2
2
' 10s 2 M AM,m
) “ mes’“ re’
/ )
2 %.
2
Table2 Results of the mass flow measuring test
p/ M Pa Mu/ g M2/ g A Mpmes/ 0 A Mpre/ 0 Mines/ (g/ ) Mre/ (g/ S ! %
1 1.13 2061.82 1963.60 96.54 98.48 9.65 9.85 1.97
2 1.13 1959.58 1862.55 95.37 97.28 9.54 9.73 1.96
3 1.30 1858.35 1755.55 100.78 102.41 10.08 10.24 1.59
4 1.57 1754.23 1642.25 109. 33 111.12 10:93 11h11 1.61
5 1.78 1643.28 1524.74 115.36 117.54 11.54 11.75 1.86
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