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Fig. 2 The cross-sectional dimensions of ring-bar helix and its dielectric support rods
(a) The structural dimensions of SWS (b) The structural dimensions of SWS in z-direction
(c) The dimensions of double trapezoid shaped dielectric support for calculating each heat

transfer surface
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Fig. 3 The heat transfer characteristic
of brazed SWS (refer to ref.[2])

Fig. 4 'The data of temperature difference
of different type SWS
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Table 1 The dimensional parameters of SWS corresponding to the curves on Fig. 4

;R M WOE B

B 4 gk 4 B C F D E

W X X c c c c
d(mm) 2.80 2 .80 5.30 6.0
Ly(mm) 1.51 1.51 4.16 2.69
#(mm) 0.80 0 80 1.00 0.70
A(mm) 0 40 0.40 0.60 0.80
R A(mm®) 0.32 0 32 0.60 0.56
; Ko, 3.84 3 84 3.84 3.84
” a(mm) 0.838 0.80 2.23 1.00
b(mam) 1.81 1.20 2.23 2.50
Ko, 2.50 2.50 2.50 2.50
Lo(mm) 1.85 1.85 2.35 2.70
£;(mm) 1.90 1.90 1.00 1.50

s (kW) 1 1 7 1.20 0.7 1.2

B L(A) 0.65 0.65 1.5 0.8 0.54 0.8

HBIE Vo(kV) 10 10 25 11 0.84 0.9
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ONE DIMENSIONAL ANALYSIS OF HEAT CONDUCTION
OF THE OPEN-TYPE SLOW WAVE STRUCTURE

Ren Yu-an

(Institute of Electronics, Academia Sinica)

In an O type high power travelling wave tube (TWT), its power capacity is‘deter-
mined by the heat conduction characteristic of the slow wave structure (SWS). When
the open type SWS is supported by dielectric rods of trapezoid shape in cross section,
the one dimensional equation of the temperature difference between the hot spot of the
SWS and the barrel of the tube is derived in this article. The value of temperature dif-
ference determines the power capacity of the TWT. The equations obtained are then
applied to analyze different kinds of practical open type SWS. Theoretical calculation
is in good agreement with measurement. Some values of temperature difference for
several practical SWS, some of which are made by spring pressed, and some by brazing,
are given for comparision and for use in technological design and analysis.



