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An experimental  study was made of a winter heat pipe with a worm. The thermal  res is tance  
of such a heat pipe was found to be 1.5 t imes lower than without the worm. 

One possibi l i ty  of improving the p r o c e s s e s  of heat and mass  t ransfer  in low-tempera ture  heat pipes 
is to twist the vapor s t r eam by means of a worm [1, 2]. Such a twisting of the vapor s t r eam yields a better  
heat t r ans fe r  in both the evapora tor  and the condenser  zone of a heat pipe, it also is effective in removing 
the pocket  of res idual  uncondensated gas and in dispelling the liquid fi lm above the condenser  surface,  tn 
o rde r  to ver i fy  all this, the authors  tested a heat pipe with a worm (Fig. 1). 

The heat pipe was made of stainless steel with an inside diameter  39 mm and 190 mm long. The case 
wall thickness was 0.3 mm. As the wick along the pipe walls served an oxidized mesh of s tainless  steel, 
wire thickness 0.12 mm and hole size 0.16 ram, folded in two. The wick poros i ty  amounted to 70%, the 
maximum height of capi l lary  r i se  was 5.1 cm, and the permeance  was K -- 1 .35.10 -9 m 2. 

For  twisting the vapor s t r eam aJad increas ing the rate of heat and mass  t rans fe r  in both the evapora -  
tion and the condensation zone, we used a var iable-pi tch  worm 187 mm long and 38 mm in diameter .  

Energy  was supplied to the evapora tor  segment f rom a nichrome heater  wound around the pipe. At 
the other end of the pipe was placed an 85 mm long condenser  segment  of the coaxial-tubing type through 
which water at 12~ was driven. 

The t ransmi t ted  thermal  power was determined f rom wat tmeter  readings,  also by recording the rate 
of water flow through the condenser  and measur ing  the inlet and the outlet tempera tures .  The tempera tures  
along the heat pipe were measured  with 10 copper--constantan thermocouples  connected to a model ]~PP-09 
and a model R/306 potentiometer .  

The tempera ture  prof i les  along the heat pipe with and without the worm are shown in Fig. 2, while the 
rat io of thermal  r e s i s t ances  with and without worm respect ive ly  is shown in Fig. 3 as a function of the t r ans -  
mitted thermal  power.  Measurements  of the tempera ture  profile in the vapor phase have shown that the 
worm does not appreciably  change the p r e s s u r e  along the heat pipe. 

Thus, the use of a worm with the heat pipe has made it possible to significantly improve the heat 
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Fig. 1. Layout of a heat pipe: 
1) case,  2) wick, 3) worm, 4) 
heater ,  5) condenser,  6) the r -  
mal  insulation. 

Institute of Heat and Mass Transfer ,  Academyof  Sciences of the Beloruss ian SSR, Minsk. Transla ted f rom 
Inzhenerno-Fizichesldi Zhurnal, Vol. 24, No. 2, pp. 351-353, Febaruary, 1973. Original article submitted 
July 19, 1972. 

�9 1975 Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 1001i. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, meehanh'al, photocopying, microfilmhtg, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the pub6sher for $15.00. 

255 



! 

o 3 

100 _ _  

5 

50 ---- - "-I ~ " Z 

. . . . .  - .  ..: . . - ~ - -  

0 ,:/0 80 12"0 160 7 

Fig. 2. Tempera tu re  prof i le  (T, ~ along the pipe (1, 
mm): wall t empera tu re  (1), vapor  t empera tu re  (2), pipe 
without worm 75 W (3), 125 W (5), pipe with worm 75 W 
(4), 125 W (6). 
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Fig. 3. Ratio of thermal  r e s i s t ances  of 
heat  pipe without and with worm r e s p e c -  
t ively, as a function of the t ransmi t ted  
the rmal  power  (P, W). 

t r a n s f e r  in both the evapora to r  and the condenser  zone, with a reduction in the total thermal  res i s tance  of 
the heat pipe by a fac tor  of 1.5-2. 
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