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Sudy on fuel metering for the micro'turbine engine

MEI Kun-nian, ZHANG Tian-hong

(College of Energy and Power Engineering, Nanjing University of Aeronautics
and A'stronauties, Nanjing 210016 , China)

Abgtract : This paper analyzed how te.improve thefuel metering accuracy for the micro
turbine engine (M TE). According to the-working-mechanism of the dynamoelectric gear
pump ; thefuel flow delivered by the pump is dependent on the amplitude of the supply volt-
age, the duty cycle of the supply voltage and the output pressure of the pump. When the de-
manded quantity of the fuel flow-is given, the duty cycle of the supply voltage can be calcu-
lated from the amplitude of the supply voltage and the output pressure, which is validated by
a series of-calibration experiments. Comparing with the formal metering method, without
consderation of the output pressure, this novel method can improve the metering accuracy
distinctly , and will be helpful for the M TE starting process controlling.

Key words: fuel metering; micro turbine engine (M TE) ; control system; fuel pump;
experimental validation
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Q= nxqgxn (1) 1)
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;r] L 1
0 150ml/ min ,
0 3kPa (21,
, 10V )
0.5,1,1.5,2,2.5,3kPa
t 1
1

Table 1 Date of the duty cycle of the voltage and the flow capacity under different fuel pressure

I % 22 23 24 25 26 27 28 29
0.5kPa / (ml/ min) 36 56 74 90 104 122 135 146
% 30 31 32 33 34 35 36 37
1kPa { (ml/. min) 42 60 78 90 104 116 129 140
/1'% 37 38 39 40 41 42 43 44
1.5kPa / (ml/ min) 40 53 70 90 104 115 126 140
[ % 43 44 45 46 47 48 49 50
2kPa [ (ml/ min) 40 58 75 94 106 118 129 150
! % 50 51 52 53 54 55 56 57
2.5kPa 7 (ml/ min) 45 60 78 90 100 110 121 133
!/ % 58 59 60 61 62 63 64 65
3kPa / (ml/ min) 39 60 75 90 104 120 131 142
1 ! ¥, =-0.5536x"+43.9821x 6633 y,=—0.5947x+53.905x 1040.5 F——=035KPa)
F——1kPa |
»,=-0.4015x*+47.08x - 1153.7 y,=~0.7045x+79.862x 2091 .4 [ I,:'l;:’nl
12] y.= ~3068x™+45.163x - 1444 v~ 0.6331x+92.39x 3189.1 T}{A{'J
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)
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l )
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&
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=)

20 25 30 35 40 45 50 S5 60 65
Duty cycle/%

Fg.1 Resultsof the relationship between the duty cycle
' of the voltage and the flow capacity
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kPa, 115 ml/ min
Q, 34.79.
P P (5) 150
. kPa, 115ml/ min
P . 41.96.
pra p2 P (3)
pr2 . pr1 pr2 120 kPa, 115 ml/ min
) Q, Pra 37.66.
pr2 D1 D2
3
b-p _D-Di 2) 3.1
p2 - P D - D
C
D
_ _ 1
D:(p[ p1) D2 + (p2 - pr) Dy (3)
P2 - P
) 0V,
120kPa, 115ml/ min ’
100kPa 150 kPa
. 1 '
100kPa  150kPa 6\
30,50,70,90,,110,130 ml/ min
100kPa
y> = <0.5947x" + 53.905x'- 1040:5. (4) 2
150kPa X
ys = - 0.4015x% + 47.08x - 11537 (5) ) 2 ) 2
4) , 100
2
Table 2 Data o the confirmation experiment
/ kPa 58 96 137 176 214 253 284
30ml/ min )
/ (ml/ min) 33 27 25 28 35 32 27
. / kPa 64 108 147 183 208 242 273
50ml/ min )
/ (ml/ min) 55 52 47 51 46 47 53
. / kPa 67 113 143 193 224 252 293
70ml/ min .
/ (ml/ min) 72 72 70 67 64 71 74
. / kPa 56 89 124 163 202 239 281
90ml/ min )
/ (ml/ min) 87 90 92 84 86 91 93
. / kPa 59 93 121 173 211 244 278
110ml/ min )
[ (ml/ min) 104 112 114 107 105 113 108
. / (kPa) 70 106 152 186 219 252 285
130ml/ min

[ (ml/min) 131 134 128 125 132 127 129
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e 100 ¥ =0.013 4x+87.796
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Z 80 } =~0.003 6x+70.611 3

g— y =70

& 601 y=-0.019 4x+52.532 Table 3 Data of the comparative experiment
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" y =30
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Fig.2 Resultsof the data of the confirmatory
experiment
C
3.2

110 ml/ min,

145 205kPa ,
X )

1 3 1

/

/ kPa (ml/ min) / kPa (ml/ min)
148 108 151 112
160 112 163 106
176 114 175 95
190 107 189 84
201 105 200 71

Result of needed\fule

120
100 —~  Refult of présent method

80 Result of usedymethod
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2
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Fule pressure/kPa

3
Fig.3 Hfect of the fuel metering of the present
method and the used method
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