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Experimental data characterizing the onset of pseudoboiling in 
relation to flow rate, pressure, and tube diameter are presented for 
d iisopropylcyclohex ane (DICH). 

Many inves t iga to rs  have noted that, under  ce r t a in  
condit ions at s u p e r c r i t i e a l  p r e s s u r e s ,  heat t r a n s f e r  
is sharp ly  improved  [1-4].  The same  pla teau T w = 
= const  as in heat t r a n s f e r  with sur face  boi l ing at 
subc r i t i c a l  p r e s s u r e s  is fo rmed on the curves  ex-  
p r e s s i n g  the dependence of the wall t e m p e r a t u r e  T w 
on heat flux q. 

We have a l ready  es tab l i shed  that heat  t r a n s f e r  
with pseudoboi l ing at p > Per  and heat t r a n s f e r  with 
sur face  boi l ing at p < Pcr  are  always accompanied  by 
pressure oscillations with the same amplitude-fre- 
qveney characteristics [5]. Subsequent investigation 
of diisopropylcyclohexane (DICH) (Pcr= 1.96 MN/m 2, 
Tcr = 650 ~ K) has established that the transition from 
ordinary convective heat transfer to pseudoboiling 
strongly depends on the flow rate, pressure, and 
channel  d i ame te r .  The expe r imen t s  were  conducted 
on the hea t -exchange  appara tus  desc r ibed  in  [5] with 
1 C r l 8 N i l 0 T i  s t a i n l e s s - s t e e i  tubes 0.8, 1.6, and 2.3 
m m  in d i ame te r ,  wall  th ickness  0.2 ram, length (for 
ca lcu la t ion  purposes )  30 ram. 

The pseudoboi l ing condit ions were invest igated in 
the range  of flow ra t e s  2 -50  m / s e c  at p r e s s u r e s  of 
2.9, 3.9, 4.4, and 4.9 MN/m 2 . In all  the expe r imen t s ,  
the t e m p e r a t u r e  of the DICH was much less  than Te r  
and va r i ed  in the range  290-320 ~ K. 

The expe r imen ta l  data in Fig.  1 show the effect of 
the flow veloci ty on pseudoboi l ing.  At w ~- 10 m / s e c ,  
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Fig. 1. Var ia t ion  of the r e l a t ion  
T w = ~9(q) with veloci ty  for heat 
t r a n s f e r  with DICH (p re s su re  
4.41 MN/m2; T w in ~ q in  MW/ 
/m2): 1) w = 2; 2) 4; 3) 10 m / s e e .  
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Fig. 2. Temperature of the onset 
of pseudoboi l ing (~ (h igh- f r e -  
quency osc i l l a t ions)  as a funct ion 
of the heat flux (MW/m 2) at v a r -  
ious DICH flow veloc i t ies  (m/ sec )  

and p r e s s u r e s  (MN/m2). 

the t r a n s i t i o n  f rom o rd ina ry  convect ive heat  t r a n s f e r  
to pseudoboi l ing was cha rac t e r i zed  by a smooth ehange 
of wall  t e m p e r a t u r e .  At lower ve loc i t i es ,  the onset  of 
pseudoboil ing was aceompanied  by an abrupt  drop in 
wall  t e m p e r a t u r e .  At w = 2 m / s e c ,  pseudoboi l ing did 

not occur  even at T w = 1250 ~ K. 
F r o m  the data of Fig. 2 it  follows that, as the 

veloci ty  i n c r e a s e s ,  the value of T w at which pseudo-  
boi l ing occurs  fa l ls ,  while, as q i n c r e a s e s ,  T w a s -  
ymptot ica l ly  approaches a cons tant  value.  With i n c r e a s e  
in reduced p r e s s u r e  P / P e r '  the T w c h a r a c t e r i z i n g  
t r ans i t ion  to pseudoboi l ing r i s e s .  The na tu re  of the 
T w = ~(q) re la t ion  is the same  for  all the p r e s s u r e s  

invest igated.  
F igure  3 i l l u s t r a t e s  the effect of va ry ing  the tube 

d iamete r .  These  data show that,  other  things be ing  
equal, as the tube d i ame te r  i n c r e a s e s ,  the T w c o r -  
responding  to the onset  of pseudoboi l ing r i s e s .  
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Fig. 3, T e m p e r a t u r e  (~ of onset  
of pseudoboi l ing (h igh-f requency 
osc i l l a t ions)  as a funct ion of heat  
flux (MW/m z) for tubes of var ious  
diameter (pressure 4.41 MN/m2): 

I) d = 0.8; 2) :I..6; 3) 2.3ram. 
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F r o m  our  inves t iga t ion ,  we conclude that  p se udo -  
boi l ing  is  c h a r a c t e r i s t i c  of hea t  t r a n s f e r  under  the 
condi t ions  p > Pcr  and T 1 < T c r  < T w, the wal l  t e m p e r -  

a tu re  being the h igher ,  the h igher  the p r e s s u r e ,  the 
g r e a t e r  the tube d i a m e t e r  and the lower  the flow v e l o c -  
i ty  of the l iquid.  
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