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Abstract: With use of the parametric modeling method, when the size of diffuser, the
maximum dimension of outer case and exit size of combustor were kept the same as single an-
nular combustor (SAC), the combustor head swirler was redesigned from the double-swirler
structure into triple-swirler structure; the three-dimensional flow and combustion processes
of double-swirler combustor (TSC) and triple-swirler combustor (TSC) were numerically
simulated, and the performance of two high temperature rise combustors were compared.
The results indicate that, the traditional DSC cannot meet performance requirement such as
combustion efficiency of high temperature rise combustion with fuel air ratio of 0.037; by
using the TSC, the total pressure recovery coefficient, combustion efficiency and tempera-
ture rise can be improved compared with the DSC; the outlet temperature distribution factor
(OTDF) and radial outlet temperature distribution factor (RTDF) of TSC is lower than that

W #& B H#9 - 2013-12-20
EETB i KA E A4S (CASCO3) 5 i K T %4> (13131001)
TEE BN 25 1966—) B W WL HIR A4 S 5 T SRR L 3 5 1 B e B T 9.



1 2 OBAF IR T = B B A T U TR AR BE 2 Y P RE X L 11

of DSC. With fuel air ratio of 0. 037, the total pressure drop of designed high temperature
rise TSC is less than 5%, OTDF reaching 0. 162, RTDF reaching 0. 106, and combustion ef-

ficiency is more than 99%.
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Table 1 Engine combustor performance parameters of

different thrust weight ratios
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Fig.1 Fuel air ratio of typical engine
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Fig. 2 Several typical high temperature rise

atomizers abroad
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Fig. 3 Structural drawing of swirler
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Fig. 4 Structural drawing of burner inner liner

F5 SET SR A A 3R i P %

Fig. 5 Automatically generated grid based on

parametric model
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Table 2 Performance requirements of high temperature

rise combustor

ZH HfH
PRBERE 3, >0. 99
RERE/ % 5.0~6.0
P A R/ % 1.5
KNG R/ % 3.5
OTDF 0.15~0. 2
RTDF 0. 08~0. 12

A Y R T DSC R Mt A JE i A6 45 4
WnTE 6 s GREDIAR [ B A% ) . P — 28 i 3 4%
EEGRR N S A AE T AN G0 R # T W
R E B X 52 B K AR RE . [ B BE & — e IR
e fie BRI 551k,

A SO BT T Y i T TSC R4 e L 4 45 44
WE 7 fros .t 8 RHL T4 10 FAt ] ik
S 10 GAR ] = U IR SC IR A R & T 4

Flare

Venturi

Liquid spray

Primary jet swirler

Secondary swirler

B 6 @i F DSC BHE R 4%
Fig. 6 Swirler of high temperature rise DSC
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Table 3 Inlet boundary conditions
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Table 4 Outlet boundary conditions
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Fig. 8 Structure and'grid of high temperature
rise DSC

9 FiELTE TSC 45 H 5% M 4%
Fig.9 Structure and grid of high temperature
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Table 5 Total pressure recovery coefficients of high

temperature rise DSC and TSC
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TSC 0.9858 0.9458 0.9857  0.9848
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Table 6 OTDFs of high temperature-rise DSC and TSC
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Fig. 10 RTDF of high temperature rise TSC
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Table 7 RTDF of high temperature rise DSC and TSC
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Table 8 Combustion efficiencies of high temperature

rise DSC and TSC
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