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Ver satile core engine technology for
tur boshaft (turboprop)/turbofan (turbojet) ‘engines

YIN Ze-yong, ZEN G Yuarrjiang, SHI Jianrcheng, LUQ Arnryang
(China Aviation Powerplant Research Institute , Zhuzhou 412002", China)

Abstract : The development of “aero-engine technology-makes|it necessary to study the
versatile core engine technology. “Versatile core engine technoleagy not only increases the
number of the common parts of the-developed.engines, reducesits research and development
periods.,-but also improves the performancesof_all the types of the developed engines. Aero-
engines.of different\kinds with a certain power/ thrust class could be derived from the corre-
sponding versatile core engine with a-certain massflow amount. The desgn of versatile core
engine must make a compromise between strength and aero-dynamic performance, and its
components must beable to work effectively and stably within a wide range of operation;
moreover , the versatile core engine should allow some small changesin the follow-up devel-
opment. This paper discusses the issues for the turbine stage numbers and the compressor
formin the conceptual desgn of a medium-small scale versatile core engine.

Key words: versatile core engine; turboshaft ; turboprop ; turbofan; turbojet

:2007-10-23;
(1945-) ,

:2008-05-11



2089

11 « ) «C )
, , 98066.5N
_ , 3.5 :
« now " 700 1600 550
18000 h. ,
“ " , VAATE : ,
w 7450 kW 8 3
3100 4450daN , 14 23 ,
2230daN ;M88
710daN 13 7 , 16 :
9
7.5 .
Y ( ) , 20 60,70
A E3007H
1 A E2100J T406
EMB-145
G130J V-22
: QS , D-36
( ) D-136
, D-236 D-336
1) () ;
’ [34] .
2) ( )
« ) ,
3) 2
: , 1) :
4 ,
2)
4) : / :
, 24516.625N
, , : (
)
3500 kW ,

[2]

( 2),



2090

23

Table 1 Various aer o-engines derived from the existed core

T406
(14 T406- AD-400 A E2100J A E3007
5 ' 4586 kW) ( 3426 kW) 3060daN)
GE27/ GE38
5 T407 G C38 CFE738
5 ) 4400kW) ( 4400kW) 2662 daN)
T55
7 T55L-714 AL F502
5 ) 3629kW) 2978daN)
T64
(14 T64- GE 100 CT64-820-4 TF34/ CF34
5 ' 3326 kW) ( 2336 kW) 4133 daN)
RTM322
3 RTM322
5 ) ( 1565 2237kwW) ( 1342 1864kW) ( 1009 1546daN)
D-36
7 D-136 D-236 D-436
L ‘ ) ’ 7457kW) ( 8090 kW) ( 7350 7500daN)
2 1 L
( 24516.625N)
Table 2 Calculated performance of turboshaft engine b )
derived from a core of a turbofan engine )
( Max take-off thrugt 24516. 625 N) ,
! % 113.8 100 )
! % 96.4 100
I % 103 100 2.1 /
! % 109 100
/KW 3495 . 1
I'N - 24516. 625 € ) /
[38]
/ (kg/ KW - h) 0. 305 -
/ (kg/ N - h) - 0.632 [9]
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Fig.1 Correlation between mass flow of the core and
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Table 4 Comparison of cores with single or

double-stage turbine

3.2

2.27kg/ s

4.54kg/ s

[8]

0.908 kg/ s

3

1% 2%,
[6]
, 0.91kg/ s ,
;0.91kg/ s ,
( 2).
0.90
i bL
B0 UL
N
0.75
0.0454 0.2268 0.4536 0.9072 2.268 4.536 9.072
AT DA i (kg/s)
2

Fig.2-+ Compressor exit, corrected flow
amount-efficiency relationship

L 3 b
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