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Numerical simulation of the overall flow and design of the free-

vortex aerodynamic window’

ZHANG Duo, LU Fang-yun, LI Xiang-yu
(Institute of Science, National University of Defense Technology, Changsha 410073, China)

Abstract : To solve the problem of the fractional of the laser energy absorption in solid output win-
dows of conventional gas lasers, the free -vortex aerodynamic window is designed based on the aerody-
namic theory and numerical simulation. The position and width of the diffuser’s intake are studied by
means of numerical simulation of the overall flow field in this paper. The appropriate width and position
are obtained. At last, the overall flow of the free-vortex aerodynamic window is calculated and discussed

using the finite element method, the calculation results show that the design is reasonable.

Key words :Free-vortex;  Aerodynamic window ; Nozzle design; - Finite element numerical

simulation

BIEMEKE, FBARMEHFORSERBE B
, EHEHMNGHEEE BRZFOELB N RHE S ERL

MTFEENEBREREARETOREAT  BoyRE-SREQEI", HTHERU AL, S
BENBOSBREER, YMEBOEIRBR, RABL  ATAASKKHRAREREBSHRRRXKLKZANE

0 5

il

A B X9 :2005-02-02;  #%1T B X8 :2005-03-18
ESWA - EGEFNAERHRE
HEEBA KAO977-), B WRHEDEA BLE AETRARERLTH,



688 sLS 5 MR T A2

# 34 %

ENRBEO,
HETEHERAHE 0K RITRER ALK
KT HELEFLRBIE, ¥ EBRNORITRAER S
ZERRHITEDY, BFMIE DA RG K
URRITRBFONTRERAKRTEE , AXRKAER
T EXN 2R GH#HTREREBUAT N E 0 %58
a#fTBERIT,
1 BHERBEE R
H I BEIR PR — i — 4E TR B A AR, A
1B, BRSR , 76 e 4 XU B9 B IR LA R 25 ith 8 1E 89 R
HH ATURAESHHERN RS, SROEESHHT

KA.
AR=const. (1

AF RABHRBMIIER ;A=V/a,, BEEZRH,
SR S BE Al R Y LG, R R N

-V = A/ 2Y _pr A/ 2y P
a,=V_=\/RT, Vv+1 RT, Vv+1 . 2)

Ry % TSRS AR IS T, W LI T,
LB P, ¥ LT 71 50, 8 1L B R

[

1 AmER
Fig.1 A free-vortex
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Fig.2 Free-vortex aerodynamic window
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Fig. 3 Symmetric and asymmetric nozzle curves
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