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Effect of Venturi length on flow field and spray

characterization of dual axial swirler

LIU Ran, LUO Lianjun, CHEN Sheng. PENG Zhongjiu, WANG Zhikai

(Hunan-Aviation Powerplant Research Institute,

Aero Engine Corporation of China,Zhuzhou Hunan 412002, China)

Abstract: In order to investigate the effect-of dual axial swirler Venturi length on flow
field and spray characteristics,. the flow-field downstream the dual axial swirler outlet for
four different Venturi length dual axial swirlers was simulated and matched with fuel nozzle
to test the spray characterization. The results showed that the 2ed swirler’s discharge coeffi-
cient was 0. 75 constantly; while the 1st swirler’s discharge coefficient decreased from 0. 98
to 0. 7, the swirler outlet swirl number increased from 0. 08 to 0.48, and the downstream
flow field from inside-out recirculation zone turned into conventional recirculation zone as the
dimensionless length of Venturi increased from 0. 23 to 0.49. Spray cone angle and Sauter
mean diameter (SMD) of shortness Venturi length case were less affected by air pressure
drop across from swirler, however, the other cases’ spray cone angle and SMD were strongly
affected by air pressure drop across from swirler, and SMD and spray cone angle increased as

Venturi length increased under the same fuel mass flow rate and air pressure drop.

Key words: dual axial swirler; Venturi length; discharge coefficient;

swirl number; spray characterization
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Fig. 1 Schematics of dual axial swirler
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Table 1 Cases of dual axial swirler
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