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Abstract

Based on the need of optimization of aero-engines that use lean direct injection (LDI) combustors
to increase their combustion efficiency and reduce harmful emissions, in this paper, the combus-
tion performance of a single element LDI combustion chamber with variable combustion liner exit
area and a swirler with 55° vane angles is studied through three combustion test cases. The com-
bustion effect of the LDI combustion chamber using a single axial swirler, a co-rotating two-stage
axial swirler and a counter-rotating two-stage axial swirler is tested separately in each test case.
Furthermore, in each test case, the effect of the combustion liner exit area decreasing from 100%
to 25% on the combustion effect was tested. Based on the analysis of combustion effect, the influ-
ence of swirler structure and combustion liner structure on fuel and air mixing rate and efficiency,
flame shape and stability and combustion efficiency is discussed.
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Figure 1. Combustion Liner
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Figure 2. Combustion Liner exit area adjusting device
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Figure 3. Combustion chamber head structure

3. WA= S AREEHY

) -

ARS8 S B FCIM ST 22 A1 0 55° A IR R AL & o 26 FHY 0 G 2 45 40 D R 20 il ) T 2
XL ] i) B s MW [ e i e o 2 TIRBE AR RT S IniE 4 Fosbrid, Bt e ds i@l i L
L/b = 2’ u&iﬁi%'@ﬁﬁﬁ%&ﬁ&kﬁ*ﬂ Hfj‘j Aeff,Venturi/Aeff‘ Swirler = 097 Xﬂ‘zﬁjﬁﬁ?}ﬁ%m%%ﬁﬁiﬁﬂ‘ﬁﬁf

DOI: 10.12677/met.2019.83031 249 IR AN ST YN


https://doi.org/10.12677/met.2019.83031

T3 B

TSR [ R XA e R A AT S R X A A RS 8, WA B AN T R e
Jr AR . B8P R B A (A S A RO ke 1 R . IF HIE T T S MR as 5 8, FEediias S i
Wik 7RG, HTEEERES S B . Wk R S R A A an 1] 5 .

Figure 4. Single swirler cross session structure
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Table 1. Swirlers’ size data
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Figure 5. Design and structure of swirlers
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Figure 6. Flame shapes of LDI combustor with a single axial swirler (exit area 100%/50%) cases
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Figure 7. Flame shapes of LDI combustor with a co-rotating two-stage swirler (exit area 100%/50%)
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Figure 8. Flame shapes of LDI combustor with a counter-rotating two-stage swirler
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