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Application of Electronic Synthesized Resistor
to Matter-in-Loop Simulation Experimentations
of Aero-Engine Control Systems
ZHANG Tianh=hong, DING Yi, MOU Lu-yong

(College of Energy and Power Engneering,
Nanjing U niversity of Aeronattics and Astronautics, Nanjing 210016, China)

Abstract: A kind of synthesized resistor is proposed to emulate thermal resistors in an inter—

face simulator. Several key problems of synthesis are discussed in detail, such as the precision im—

provement of synthesized resister, the voltage scope ex pansion of resistor’s application circuits, the

synthesis circuits adaptation for positive or negative voltage, the multihannel synthesis circuits

development on one board, and the nonlinear characteristic curve fitting. T he calibration experi—

ments show that, the steady state accuracy of this synthesized resistor is better than 0. 02 Q, and

under the control of programming, it has good dy namic resistance simulation capability, therefore,

it is very suitable for matter-inJoop simulation ex perimentation of aero—engine control system.

Key words: aerospace propulsion system; electronic synthesized resistor; thermal resistor;

matter-inHoop simulation ex perimentation; interface simulator
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Fig. 1 A matter-indoop simulation system of-aeroenginé control
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Fig. 4 A improved circuit of resistor synt hesis

200 , - —

180r
160
G
* a0
120
10O —_ L 1 ,
0 0.2 0.4 0.6 0.8
K
5 R= Ro/(1+ K)
Fig.5 R= R¢/ (1+ K)
1/(1+ K)
B 5 K: 1 O N
, Ro 200 Q, 100 200 Q
, K 0 1.0,
D/A R 5
3
D/ A
D/A ,
5V,2.5V 1.2V ,
5V,2.5Vv,1.2YV, D/A
. TLV5618
2
) D/ A
4

K=0



5 : 711

Az D/ A ,

D/ A ( )
DCDC 5 D/ A
R, ’
V+ 2 2
ov. 6
R-l
, 12 D/A
TLV5618 op27
200 Q ,
1
1
6 Table 1 \ The ‘'val ues of synthesized resistors
Fig.6 A application circuit of thermal resistor
K 1 Q oQ 1/Q
R , V+ 0-000 0 20000 197. 32 199. 93
1 Vo 0:-062°5 188. 24 185. 73 188. 16
0125 177. 78 175. 48 177. 64
2 , Ui vV
0.1875 168. 42 166. 32 168. 17
Ve s , A/D
0.2500 160. 00 158. 04 159. 64
’ 0.3125 152. 38 150. 55 151. 95
-U, VeV 0.375 145. 45 143. 74 144. 93
s A2 0.4375 139. 13 137.52 138. 50
2 0.5000 133. 33 131. 83 132. 63
0.562 5 128. 00 126. 60 127. 24
, Al 0. 625 123. 08 121. 76 122. 25
0.6875 118. 52 117. 28 117. 65
2
0.7500 114. 29 113. 13 113. 37
R A/D
0.8175 110. 34 109. 25 109. 38
’ 0. 875 106. 67 105. 64 105. 65
g 0.9375 103. 23 102. 25 102. 16
1.0000 100. 00 99.10 98. 89
4 ’ : ( 1)
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Fig- 7 Fitting curves of synthesized resistors
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