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Numerical study on main shaft inner cooling channel of a micro'tur bojet

LIU You-hong, SHAN Peng

(School of Jet Propulsiorn,
Beijing University of Aeronautics and/Astronautics,-Beijing'100191 , China)

Abstract : The innovative ideas-of a high power densty micro-turbojet engine with a
thrust 100 N and a rotational speed-100 000 r/-min were presented,in thispaper. And, the re-
search focused on the new designfead bility-of the mainshaft inner cooling channel , especial-
ly on thepumping air massflow-capacity of the smplefront nut micropumps. Theflow field
and the temperature fiel'd of the main shaft-inner cooling channel were numerically s mulated
based on the Navier-Stokes equations.—The problem with the boundary conditions coupling
was solved by iterative method~The numerical results show that the cooling performance of
the main shaft inner channel is determined by the number and structure of the smple front
nut microspump.~The new desgn of the main shaft inner cooling channel , the smple front
nut micro-pump and the numerical method can be applied to the research of other types of

micro engines.

Key words: micro turbojet; main shaft inner cooling channel ;
smplefront nut micro-pump ; numerical smulation
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2 1
Table2 Massflowrate on the inlet section

Velocity/(m/s)

No n ® mm B/ () po/ kPa G 10" “(kg/ 9 (Vector 1)
12 1 10 101. 325 1.56 l 307.8
2 2 15 20 101.325 5.21
-230.8
3 4 1.5 20 89.977 10.90
4 4 1.5 20 91.192 9.23
A

a ™~ Velocity/(m/s)
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