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Abstract: In order to research on performance of geared contra—rotating propfan engine, the model of gear-
box and propfan were supplemented to the performance model of two spool turboprop, then the performance mod-
el of propfan engine were built by the introduction of new solver equation set. Through calculating, the perfor-
mance parameters calculated at design point are similar with the calculation results of reference paper with the rel-
ative error no more than 0.1%. The current model can make it available that choosing pitch angles as controlled
parameters of control schedule and the change of pitch angle has the biggest influence on performance parameters
and rotating speed of corresponding propfan. Once one parameter of gas generator has been chosen as a controlled
parameter, then selected two controlled parameters from pitch angles, rotation speeds of propfans, rotation speed
of free turbine , 10 kinds of triple parameters control schedules combined all could be simulated in the model. It
could be concluded that the performance model of propfan engine has good precision and convergence, which
could be used to design control schedule and calculate performance of propfan engine.
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Fig. 1 Sketch map of differential plantary gearbox""
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Table 1 Calculation results comparison between Cranfield and this paper

Parameters Cranfield Current model Parameters Cranfield Current model
H/km 11 11 N0 0.85 0.8495
Ma 0.72 0.72 N0 0.85 0.8481
ATIK 15 15 B/(°) - 60.266
W,/ (kgls) 17.5 13.48 Buna/(°) 52.86 52.86
Pyl % 5.6 5.6 B/(°) - 57.3
e 4.16 4.16 N, 1276 1275.7
Nire 0.88 0.88 N, 1276 1275.7
Tavc 4.46 4.46 P, /kW 4963 4963
Nuve 0.87 0.87 PP, 58.5/41.5 58.5/41.5
T,/K 1500 1500 Pk W - 780
- 0.843 0.843 F o /kN 11.12 11.111
Nupr 0.87 0.87 F o/kN 8.79 8.795
Ner 0.93 0.93 Ty, 1.3 1.29
D, 0.425 0.425 Fy,/kN 1.58 1.578
D,y/m 3.56 3.56 F/KN 21.49 21.485
D /m 3.39 3.3904 sfe/(kg/(N-h)) 0.05371 0.05372
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Fig. 5 Height velocity characteristics of control schedule 1



2434

2019 4

FE E AR TR R 1Y R sl B v B R R AR A
RILE T,

W7 B, & S HLYE R S B0 = B R Y AR
P 35 % Ny, N By 38 R (1 3 58 45 SR AR [
TE T 5 2 2 WE Ay 58 SR 18 KA 16 B0 R L A B A 22 1 3
R IIMY B TR, RS HLFEM R B ) 2
B/ T 51

IR A A AR S BGEHE NV,  PEIORL A% 2

TR 2 RS TR AR

MR 2 PR FERR AR A4 5 80388 S WU
Oy LRGN, I R S 8O Ny, VLN, BB
AT LA, 3k 10 Fb =70 f 42 1 HLAEE , AL 2 i ok
FH 33 S s o) L S8 MR BB E AR . P TR A 2

APk RE TS AL S A Hy i 8 B0 5% 8 e i T R A G
SRR R ICEL TR, NI, R R
o B S BN Nye, T 5SRO AT AT — A AR

s ESHE P NEE 2, B, SRR HBAE i S A
10 N0 e m<i2km, AF=Tkm 65
105 |
105 60 |
2 8 >
5 100 | 2 =
= = SN
100 550
95 1
90 T 95 50, ! ! : :
230 240 250 260 270 280 290 300 310 240 250 260 270 280 290 300 310 04 05 06 07 08 09
/K /K Ma
58.6 1600 1600
sgal H=6km~12km, AH=1km 1500 -
5821 1400
580} o il = 1300}
< 578 £ £ 1200}
< = =
5761 = 1200l =1100 F
574t 1000 -
5721 900 |
57.0 : : . . 1000 : : : : 800 : : : :
04 05 06 07 08 09 04 05 06 07 08 09 04 05 06 07 08 09
Ma Ma Ma
Fig. 6 Control schedule 2: N, ., f,,f, are controlled
45 24 16
H=6km~12km, AH=1km 2 H=6km~12km, AH=1km 151 H=0km~12km, AH=1km
40 I i
14
20t
5| 131
18+ z 12}
z
’E 30| < 16} < 1)
53 14l = 10l
25t ol
12F g
20t i
10} 7L
15 : . . : 8 6 . : . :
04 05 06 07 08 09 0.4 04 05 06 07 08 09
Ma Ma
0.075 5500 4500
0.070 5000 | 4000 |
= 0065 4500 | 3500}
< 0.060 |
£ = 4000 = 3000
2 0055y = 3500 2500
S 0050} a I A, 2500]
= 0.045| 3000 F 2000 F
000 H=6km~12km, AH=1Tk 2007 4202
m~ m, m —, i = = e [—
0.035 ) 2000 | H=6km~12km) AH=1km 1000 _ H=6km~12km, AH=1km
04 05 06 07 08 09 04 05 06 07 08 09 04 05 06 07 08 09
Ma Ma Ma

Fig. 7 Height velocity characteristics of control schedule 2
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Table 2 Applicability of performance model with variable
control schedule

Controlled parameter Suitable or not

Ny Ny N, Suitable
N Niy N, Suitable
N Niy B, Suitable
N Niy B, Suitable
Nic N, N, Suitable
N N, B, Suitable
N N, B, Suitable
N ¢ N, B, Suitable
N N, B, Suitable
N B, B, Suitable
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