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7 Bubble shapes and temperature distributions 

through the copper block for the saturated pool boiling 

simulation with different applied heat fluxes [15].

8 Comparison of overall heat transfer coefficient 

between the experiment [17] and simulation .

9 Forced convective subcooled flow boiling simulation using single-fluid model [18].
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Fig. 1  Boiling curves under Tsub = 30 K.  

(Reuse of Fig. 6 in [1]: permitted by the JSME) 

 

 
Fig. 2  Schematic image of microbubble emission 

from heating surface.  

(Reuse of Fig. 17 in [2]: permitted by the JSME) 
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Fig. 3 Boiling curves under Tsub = 40 K and 60 K. 

Test liquid is distilled water, and the heating surface 

is made of copper, whose diameter is of 10 mm.  

(Reuse of Fig. 3 in [12]: permitted by the Elsevier) 
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'7'

 
Fig. 4  Successive images of the behavior of the 

vapor bubbles on a copper heated surface of 10 mm 

in diameter under Tsub = 20 K for (a) nucleate 

boiling, (b) near CHF, and (c) MEB. The time-

averaged wall superheat and heat flux are (a) Tsat = 

19.8 K, q" = 2.56 MW/m2, (b) Tsat = 28.1 K, q" = 

2.82 MW/m2, and (c) Tsat = 53.4 K, q" = 3.38 

MW/m2. Test liquid is distilled water.  

(Reuse of Fig. 8 in [7]: permitted by the Elsevier) 

 

Fig. 5  (top) Boiling-sound spectrogram for 20 s 

under different conditions ('1' ~ '13') under Tsub = 40 

K, and (bottom) zoomed view of spectrogram for 

state for '13'. The onset of the MEB is realized under 

the condition of '7'. Test liquid is distilled water, and 

the diameter of the heating surface is of 10 mm.  

(Reuse of Fig. 5 in [12]: permitted by the Elsevier) 
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Fig. 6  Spatio-temporal behaviors of vapor bubbles 

over heat transfer surface under different conditions 

('a5' ~ 'a13') as illustrated in Fig. 5. Dark regions 

correspond to the vapor bubbles passing through the 

monitoring line at 1 mm above the heat transfer 

surface. The position r = 0 mm corresponds to the 

center of the heating surface.  

(Reuse of Fig. 8 in [12]: permitted by the Elsevier) 
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Fig. 7  Successive images of condensing and 

collapsing vapor bubbles on the heated surface in 

transition process from nucleate boiling near CHF to 

MEB under Tsub = 20 K. Test liquid is a distilled 

water, and the diameter of the heated surface is of 5 

mm.  

(Reuse of Fig. 8 in [7]: permitted by the Elsevier) 

 

Fig. 8  Temporal variation of (a) temperature and 

(b) quasi-heat flux under (1) Tsub = 10 K, (2) 20 K, 

and (3) 40 K. Rows (1), (2) and (3) indicate the 

results with the heating surface of 10 mm in diameter, 

and Rows (2)� and (3)� with the heated surface of 5 

mm in diameter.  

(Reuse of Fig. 11 in [7]: permitted by the Elsevier) 
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Fig. 9  Temporal variations of T(cp) = Ts
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under (a) Tsub = 10 K and (b) 20 K. Here Ts
(c) and 
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(p) denote the temperature at the center and at the 

periphery of the heating surface, respectively. Frames 
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