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Table 1 Characteristic profile geometry data

Parameter S1 R1

Blades number 36 54

Blade /mm 70 70
Axial chord/mm 49.71 46.83
Chord length/mm 80.88 59.72
Profile inlet angle/(°) 0.0 52.4
Profile exit angle/(°) 72.0 -66.6
Zweifel 0.75 1.01
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Fig. 1 Diagram of jet slot position
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Table 2 Working data of turbine without jet

Parameter Value

Rotational speed/(r/min) 2700

Mass flow/(kg/s) 11.67

Total pressure ratio 1.36
Total-to-total isentropic efficiency/% 89.04

Shaft power/W 288 800
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Fig. 4 Mesh division of the computational domain
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Table 3 Mesh independence verification

Am /% Grid number
7.519 5.05x10°
7.763 1.012x10°
7.878 1.488x10°
7.890 2.016x10°
7.891 2.497x10°
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Numerical study on active flow control of turbine by
using cooling jet

GAO Yuan, ZHENG Qun, HUO Dongchen, GAO Jie

(College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001,

Abstract:

China)

In order to meet the requirements of variable cycle engine for turbine flow regulation in the work-

ing process, and taking the first stage of a turbine as the research object, and the flow field of different jet posi-

tions, jet angles and jet flow rates on the guide vane is studied by means of three—dimensional numerical simula-

tion. The results indicate that the turbine adjustment flow rate is very sensitive to the jet position, and the maxi-

mum flow regulation area is near the upstream of the throat. The loss of turbine increases after adding jet, and the

loss mainly occurs in the flow area of jet on the wall. After the jet is added, most of the outflow angles of guide

vane along the radial direction increase, and the outflow Mach number of guide vane from the shroud to the hub

increases first and then decreases. The turbine adjustment flow rate is proportional to the jet angle and the jet flow

rate. When the jet is near the throat, the jet angle is 90°, and the relative jet flow rate is 5%, the inlet flow rate

changes by 13.03%. which indicates that the purpose of adjusting the turbine flow rate can be achieved by using

the jet from the vane surface.
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