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Boiling curve

AB Natural convection region
AB-B'C  Onset of Nucleate boiling
B'C Nucleate boiling region

D Critical heat flux

DE transition boiling region
EF film boiling region

"‘x,\‘

=]

3

~3
=]
-
Gl BN i

Surface heat flux, W/em?
i A
(=] (=]

\EFJRE
AWANE

| \et” |
.y
’.

=]

—_—

e '_E"JE'ENE | [
|

0 100 200 £00 700 1000 2000
Heater surface temperature, °C




cornection
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CE Transition boiling
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Natural Convection
By: Fishenden and
Saunders
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Onset of Nucleation
Boiling

Isotherm at
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Power law relationship

Using bubble dia. at departure as
characteristic length

Roshenow (1952)
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| MFR Nucleate Boiling Correlations

Forster and Zuber (1955)
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Borishanski (1969)
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Gorenflo (1990, 1993)

MFR Nucleate Boiling Correlations

nf =0.9- 0.3P%%

nf - <0.133
h_hOFPF [f /fo] 8Rp/RpOH
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At the onmet of
subcealed nucleale flukes amd
bailimg subcoolings

Sub cooled boiling of
benzene

Sub cooled nucleate boiling
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Heat transfer Mechanism

..... LeTRapd bubbie
] growth

Fig. 4.16. Behaviour at A single nuckzation site
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| _ Bubble equilibrium
| © Eq (48) or (4:8)
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Liguid temperature
profiles with
isatreerm at L5 imzreasing tme 1
-m?ble temperature T d

Behavior at asingle
nucleation site

Waiting period
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Heat transfer Mechanism

boiling

Plain Surface nucleate

1. Bubble agitation
2. Thermal boundary

layer stripping
3. Evaporation




Critica Heat Flux
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Helmholtz instability limits
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Morris (1986)
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CHF

Agnge of pragicton —-

- M Iy Critical pool boiling heat
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1\4F_R Film boiling
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