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Research on fuel dynamic flow measurement technology for
aero-engine based on laminar flow meter

Wang Xiaolu', Chen Yuchun', Jiang Yuxiang'
(School of Power and Energy, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract : In order to solve the problem of aero-engine fuel measurement in transient state, the dynamic flow measurement technology of
aero-fuel flow based on laminar flow meter (LFM) was studied. A liquid LFM with a range of 0~3 000 mL/min was designed. The LFM
was tested on a small turbojet-engine test bench and compared with a coriolis mass flowmeter ( CMF). The test results show that the LFM
has excellent dynamic characteristics. When the engine is in a steady state, the LFM measurement results are in good agreement with
those of the CMF, and the relative error is —1.25% ~ 1. 16% , which is consistent with the relative error of —1.24% ~ 1. 26% when the
LFM is calibrated. When the engine is in a transition state, the liquid LFM can follow the oil pressure after pump well, while the CMF
cannot follow the oil pressure after the pump and there is a lag of about 2 s. The measurement result of the LFM can be consistent with
the control logic during starting and acceleration/deceleration. The study in this paper provides valuable references for the research of
aero-engine test technology and the expansion of LFM applications.
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Fig. 1 LFM structure
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Fig. 2 Sheet-type laminar flow element
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Table 1 The parameters of primary instrument

Fs 115 L Wil
1 w mm 16.6
2 D mm 0.25
3 d, mm 0.5
4 N - 30
5 u, m/s 0.4
6 Re,,.\ - 200
7 l mm 50
8 l mm 5.6
9 l mm 5.6
10 Qv m: mL/min 3 000
11 Ap,, Pa 3 859
12 Sinax Hz 4.5
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Fig. 3 Calibration result of LFM
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Fig.4 Small turbojet-engine test bench

K5 4G
Fig.5 Photo of the test bench

12 ARRAS A A PR Chn/iiis) i 2B 2, Bk

100
- BRI
—— CMF
80 F —. —. LFM

60 -

40 1

BBHE N %

20

/.’

5 —JLHRZE2 1800 s, 8] 6 TR AR 1 IH— AR (2%
SRR UASEAEAR R KME, LA 3 LR .
M2 L% P 6 1 LEM Al CMF X 12 NS a5
PRI B 25 SR W) . DR RS B P K s AL ek 1A A8 A ARt
T AR B R — AR Bl BN b Sh AL AR
JC ( electronic control unit, ECU) — B 7E M JE A& ShHLFE 3
6 thas RS st i IR AR i gl . ik oy
B, BT 25 8030 s PIBRINT It & 1 - BB 2 LEM AN
CMF [l i o %F Fe 7 5 i I s 4 8, AT A1 7,
[l 7 B Hl, LFM AH X} CMF @ & 1% 25 5 - 1. 25% ~
1.16% ,iX— 1R 2253 B A R4 LEM 1A HESS SR AR
Bo WA LEM X U A0 RS B2 24T CMF, {H R 8L
B E
R T RRAS) ﬂ q

| Fads 10

BE& N
BR& 12 t

L L I L I I L I I L L I L L I L L L L L L L I L L L L L I L )
60 120 180 240 300 360 420 480 3540 600 660 720 780 840 900 960 102010801140 12001260 13201380 144015001560 1620 1680 1740 1800 1 860

8] /s

Fl6 it i s

Fig. 6 The fuel flow measurement result in the whole process
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Fig. 8 The fuel flow measurement result in the

acceleration process
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Fig.9 The fuel flow measurement result in the

deceleration process
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Fig. 10 The fuel flow measurement result in the transient state
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