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Performance simulation of turboshaft engines with

interstage turbine burner
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Abstract: In ofder to analysis the turboshaft engine performance increase through inter-
stage turbine burner (ITB), two component-level steady performance simulation models of
turboshaft engines with ITB were developed. The performance variations of turboshaft en-
gines with I'TB were studied through simulation at different ITB temperature rise and total
pressure loss. Results show that: The specific and total shaft power of turboshaft engines
with ITB are sensitive to the ITB temperature rise and total pressure recovery coefficients.
If the ITB total pressure recovery coefficient is 0. 95 and temperature rise is 200 K, while
keeping the engine inlet air flow constant, the specific and total shaft power of turboshaft
engine with ITB will increase 17%, and the specific fuel consumption will increase 11%.
When the ITB temperature rise is high, it is necessary to enlarge {ree turbine nozzle area to
improve the flow capability, so as to further increase the total shaft power and lower the free
turbine inlet temperature; In general, it is better to set the ITB in turbine transition duct

for more sufficient space and more excellent performance improvements.

Key words: turboshaft engine; interstage turbine burner; performance simulation;

specific shaft power; total pressure recovery coefficient; turbine nozzle

Y fs B H#A:2011-07-04; f&IT HHEA:2011-10-08
TEF A AR 1965 —) , B I B AL A, WF 50 5% 18 A 2530 S0 b e Sl L A A % & WL P i <3l o 2 5.



2544 o7 @

VIR I % 26 &

AW 1o ) T L R BRLAT D) R A L oK —
L A s LT & B SR 9 B AR, BEF K S bl
BT AR BT, S S pLE G T LE L 10 48 R R 5
8 20 2 OO 8 g, SR T 32 3 R A4 R v R
IR B PR A B0 4R R 7 B 2 BOR B K A
Dy AR E S A5 A DR A L 38 B B OR — BT A9 4
A SE

ULAEAE , — P AR 2 o AR 7 i e A
GG R A shHLBETE N B OG T L Bl AR i B
PN B e P B S R bR R W AR b i —
AR R LUK L 38 R R Sl HIL Y B 4 )
[ A AN I R Ol B g F T S LR g 4
ARTE AR w5 o 8 L 0% B & sl BIL SR 4fE g L AR 3R
ASFEIN AR AR R S LI | DR o A S T A AR
RIS

AR SCLAKENURG 3 B b i e 4 i Bl 2 s LA
XF R 5T G a4 b B AR AE B T Al e s AL L AT
RE Y I 7 58 7607 S8BT € IR 45 & s LAk
FER U] RS ZEAC R AR R ST FE Il BE AN B A
FRPEPE RN AL 38 a7 A [ 07 B A o 2 2 A 49K b
= fi B A S LR RE O B, F 58 SRR 0T BLAT s
fth Sz S ALIERE S T 19 )

1 R A LR BRI R TT S

FIA o 72 5l A Sl 2 HE 9 Tl A e = A =
AL B AT BEREFE R TR IR Z (8] R EE S
S P B B IR g ) TR 1 K.

Station 1 2

24 3 3.1

4.1 4445 57 8

FEAUHL #hbess #A-CingE ahlnifkt

Bl 1 g = i il R B PL S A R A
Fig. 1 Turboshaft engine layout with interstage

turbine burners
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Fig. 2 Gas-turbine layout with interstage

turbine burner
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Fig. 3 Turbine transition duct layout with

interstage turbine burner
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Table 1 Performance variation of turboshaft engine with interstage turbine burner
inside gas turbine
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Table 2 Performance variation of turboshaft engine with interstage turbine burner in

turbine transition duct
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Table 3 Performance variation of improved turboshaft engine with interstage turbine burner in
turbine transition duct
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