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Research on Mixing Performance in Quenching Zone of High Temperature
Rise Combustor Based on RQL Combustion
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Abstract: In order to apply rich/quenching/I.ean (RQIL.) combustion technology to the design of high
temperature rise combustor, the design of quenching zone was optimized to achieve the best mixing
performance. The numerical simulation method was used to study the mixing performance with different
pressure loss, jet to mainstream flow ratio, quenching hole and swirler structure under normal temperature
and atmospheric pressure. The results show that the best spacing between the quenched holes makes the
mixing performance best in the quenching zone. The mixing performance in the quenching zone decreases with
the axial displacement of the quenching hole. The mixing performance in the quenching zone increases with
the increase of the flow ratio between the jet and the main flow, but there is a critical value. Increasing the
diameter of quenching hole is beneficial to the enhancement of mixing performance in quenching zone under
the same flow rate condition. The increase of turbulence intensity could promote the quick mixing of airflow in
quenching zone. When the quenching holes are located in H/2, the quenching zone has a good mixing

performance by using the staggered arrangement and symmetrical arrangement of three holes. In addition, the
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increase of the number of quenching holes and the decrease of the area of single hole are not conducive to the

quick mixing of the airflow in the quenching zone.

Key words: high temperature rise combustor; RQIL combustion technology; quenching zone; mixing

performance
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Fig.1 Geometrical model of a high temperature rise combustor based on RQL combustion
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Table 1 Structure and aerodynamic parameters of combustor model

Flow ratio
o . Pressure ) Axial posi- between jet
) Two-stage swirling di- ) ) Spacing (S/ ) .
Case ) loss of Quenching hole structure  Diameter/mm tion and main
rection H)
dome/ % (X/H) flow
(my/my)
Top: O-O-O
1 4 4.6 0.62 0.5 0.76
Bottom: O-O-O
Top: O-O Top:5.6
2 4 0.62 0.5 0.76
Bottom: O-O-O Bottom:4.6
Top: O-O-O-O
3 4 4 0.42 0.5 0.76
Bottom: O-O-O-O
4 4 4.6 0.46 0.5 0.76
5 4 4.6 0.54 0.5 0.76
6 i 4 4.6 0.62 0.7 0.76
Counter-rotating
7 4 4.6 0.62 0.9 0.76
8 4 4.6 0.62 0.5 0.38
9 4 4.6 0.62 0.5 0.54
Top: O-O-O
10 4 4.6 0.62 0.5 0.69
Bottom: O-O-O
11 4 4.1 0.62 0.5 0.69
12 4 5.56 0.62 0.5 1.27
13 1 4.6 0.62 0.5 0.76
14 2 4.6 0.62 0.5 0.76
15 3 4.6 0.62 0.5 0.76
16 Co-rotating 4 4.6 0.62 0.5 0.76
F2 MRERBNBREH
Table 2 Boundary conditions of combustor model
i Total inlet pressure of quenching
Case Total inlet pressure of dome/atm Total pressure of outlet/atm
hole/atm
1 1.04 1.04 1
2 1.04 1.04 1
3 1.04 1.04 1
4 1.04 1.04 1
5 1.04 1.04 1
6 1.04 1.04 1
7 1.04 1.04 1
8 1.04 1.01 1
9 1.04 1.02 1
10 1.04 1.03 1
11 1.04 1.04 1
12 1.04 1.04 1
13 1.01 1.01 1
14 1.02 1.02 1
15 1.03 1.03 1
16 1.04 1.04 1

7 :latm=101 325 Pa
WA I BT, I LA O A SR A A% R AR M S A 5 PIV i B 45 R IL AR & .
il 3%, [RI B, 2% X A5 SR e KA 22 78 1020 AN . 1
M 3—5 Hal DLAE L B B 20 T 4 e EERE L S 25 R & R, A R A A
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Fig.8 Effect of axial position of quenching hole on mixing
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Fig.11 Effect of two-stage swirling direction on mixing per-
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