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A CORRELATION FOR BOILING HEAT TRANSFER
7O SATURATED FLUIDS IN CONVECTIVE FLOW
.John C. Chen

BSTRACT

An additive mechanism of micro- and macro-convective heat
‘transfer was formulated to represent boiling heat transfer
" with net vapor generation to saturated, non-metallic fluids
in convective flow. The final equations are: -
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The second equation will be recognized as the Dittus-Boelter
equation with the additional factor F. The two functions F
and S are defined as

(Re/Re ) -8

F

S 0.99

(ATe/At)

where'Re is the effective Reynolds number for thé two-phase
fluid and ATe is ‘the effective superheat ﬁor bubble growth. F
and S were obtained as functions of the Martinelli parameter
and the two-phase Reynolds number, respectively.

The correlation'was tested witﬁ available data: for water
and .organic fluids. Data from different sources which could
not be satisfactorily correlated by existing correlations were
shown to be quite well correlated by the one presently proposed.
The average deviation beﬁween calculated and measured boiling.
coefficients for all data points from nine éxperimentél cases
was -ll%. |
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Introduction

It has become almost a tradition that any paper dealing
with the suﬁject of boiling heat transfer should start by
recognizing‘the complexity of the phenomenon. This complex-
ity is especially evident in the case of convective boiling
with net generation of vapor. Under these condition, the
" heat transfer is effected by the various flow parameters and
the vapor quality as well as by the parameters which are per-
“tinent in pool boiling. Figure la illustrates the wide rangé
of local conditions and different flow regimes which could
exist along the length of a boiler for such a case. Figure
1b illustrates typical fluid and wall temperature pquiles'
corresponding to these various f;ow regimes. In the sub-
cooled région, both the fiuid and'the wall temperatures in-
crease as the liquid gains sensible heat. At the point where
nucleate boiling starts, the wall temperature begins to de-
crease. The fluid temperature continues to increase until
-it reaches its saturation value, from which point on, it de-
creases gradually corresponding to the decreasing pressure.
As the fluid progresses into the annular flow regime with
continuously increasing vapor qualities, it is seen that the
wall temperature decfeases, reflecting an increasing heat
transfer coefficient. This condition often exists into the
fog-flow region. Finally, liquid deficiency occurs and there
is a sudden decrease in the heat transfer coefficient with a
corresponding rise in the wall temperature.

In view of the widely different conditions that could
exist at various points along a boiler, it is this author's
opinion that it would be entirely unprofitable either to meas-
ure over-all "average":coefficients or to attempt to corre-

late them. The only hope of obtaining results which can be
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generalized is to work with local heat transfer coefficients.
Furthermore, since the mechanisms of‘heat transfer may be
different for the various flow regimes, it seems that any an-
alytical study or correlation could be expected to apply
strictly to only one of the possible flow regimes. It is there-
fore necessary that the region of applicability be clearly de-
fined for a particular analytical stqdy or correlation. The
region of interest in this study is defined by the following
conditions:

l. saturated, two-phase fluid in convective flow

2." vertical, axial flow
. stable flew
no slug flow

no liquid deficiency

o O b~ W

. heat flux less than critical flux

These conditions usually occur with annular flow or annular-

. mist flow in the quality range of approximately 1 to 70%.

Background

There.have been a number of experimental studies in this
field reporting data. on systems with water, erganic fluids and
even ligquid metals. 'In this present analysis, we are concerned
only with the first two classes of fluids. In some of these
studies, the authors presented equations correlating their own
data. In almost all such cases, it was implied that the cor-
relations could be generalized to apply to other systems.

One of the first major works in this area was that of
Dengle;,and Addoms [1] who in 1952 obtained-local boiling co-

- efficients for water 'in upward vertical flow Ehrough a one-

inch tube. They proposed the following empirical correlation

for their data. -

(1] Numbers in parenthesis refer to numbered references in
Bibliography. '
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where hi is evaluated by the conventional Dittus-Boelter equation.
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In the above correlation, FDA represents the correction factor

to be aﬁplied for points where nucleate boiling exists.
In 1956, Guerrieri and Talty [2] reported loca;'boiling
coefficients for a number of organic liquids in single-tube

". vertical boilers. They were able to correlate 88% of their'

data to within £20% by the following equations.
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In 1959, Bennett and co-workers [3] reported data for water
flowing vertically in annular test sections. They compared
- their data with both the correlation of Dengler and Addoms and
that of Guerrieri and Talty but, in each case, found consider-

able scatter. They then proposed their own correlation where

[
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the local heat flux, q/A,'was used as a multiplicative cor-
rection factor.
1

_ g,0.11
h = 0.64 %5z * hL x (A) (3)
.(xt )T .

t

In 1960, Ssani [4] presented data for water in vertical
flow through a’ tube. The author compared his results with the
available correlations but found the deviations to be quite
. substantial. ©No new correlation was proposea.

| In 1962, Schrock and Grossman [5] published a report on

force-convective bqiling of water in tubes. They introduced'
the boiling humber, Bo’ as an extra variable and obtained a cor-

_relation of the form,

4 2/3

| - 1
h = 7,400 [B_ + 1.5 x 10~ (—=)*/37 n: . (4)
o’ X o L
g 1
B, = &)

The authors reported that this equation correlated their data
to within +35%. However, when Sani [4] compared his results
with this correlation, he discovered that the experimentally
measured coefficients were almost twice as great as those pre-
dicted. '

Thereiare a number of other correlations reported in the
.literature. Most of them, however, deal with either sub-cooled
boiling or boiling with horizontal flow and therefore are ir-

relevant to the present study.

Comparison of Existing Correlations
From a leterature survey as summarized above, there ap-
peared to be a need for testing the various correlations against

'~ a representative body of available data. This was carried out
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with the aid of a digital computer and some of the results are
shown in Figures 2, 3, 4, and 5. 1In these figures the pre-
dicted values of the boiling coefficients have been plotted
against the égperimental values, the 45° line representing
perfect cofreiation.' Due to lack of space, only a represent-~
ative fractioﬁ of the 564 data points used in this check have
been shown in these figures. The rénge of experimental con-
ditions covered by the data in this comparison are summarized
in Table I. Figure 2 shows that while the correlation of Dené-
ler and Addoms [1l] represents the authors' own data fairly
well, it predicts coefficients which are too high when com-
paredAwith data from other sources. Figure 3 shows.that the
equation proposed by Guerrieri and Talty[2] correlates ﬁheir
own results quite well but predicts coefficients much lower
than those measured by Dengler and Addoms and by Sani. This
. correlation, however, appears to predict coefficients of the
right order of magnitude when compared with the data of Séhroqk
and Grossman. Figure 4 shoﬁs that Bennett's [3] correlation
appeérs to predict reasonable values for the majority of the
. water data although the scatter is quite great; However, the
Predicted coefficients are approximately 50% too low when com-
- pared with the organic data. 1In general, the correlation of
Schrock and Grossman [57],as shown in Figure 5, appears to be
better than the other three. With respect to the organic data,
this correlation gives values which are approximately 30% too
low. The correlation does appear to bisect the water data al-
though the scatter ranges from a +30% to -50%.

In general, it appears that none of the correlations is
entirely satisfactory for general use. Indications are that
the pertinent variables have not been correctly accounted for

in these correlations.



Derivation of Equations

It is postulated that there are two basic mechanisms which

.take part in the heat transfer process for the boiling of sat-
urated fluids with f£flow. These are (1) the ordinary macro-
convective mechanism of heat transfer which normally operates
with flowing fluids, and (2) the micro-convective mechanism
associated with bubble-nucleation and growth. It is further
postulated that these two mechanisms are additive in their con-
" tributions to total heat transfer. The concept of additive
B céntributions is not new. Rohsenow [6] in 1952 first suggested
that thé heat transfer associated with convection and with
boiling can be added. iGambill [7] recently applied'the addi-
tive concept to correlate boiling burnout data. ‘In.both of
these cases, sub-cooled nucleate.bbiling was treated, and the
authors found that the convective and the boiling contributions
could be super-imposed without modifications. In this present
study, we are interested in saturated boiling with net vapor
generation, and it is felt that for this case the two mechan-
isms would not have their normal effects but would be modified
by effects of gquality and by the interaction of one mechanism
on the other. Under this general premise, equations describ-
ing these two mechanisms were formulated as follows.

| Considering first the macro-convective mechanism, it was
recognized that at the two limits of 0% and 100% quality, the
macro-convective heat transfer should be described by the Dittus-
Boelter type of correlation. It was then postulated that in
the two-phase region where there are both ligquid and vapor'
present, the macro-convective heat transfer should still be
- described by a modified form of the Dittus-Boelter equation.

n = 0.023 (Re)? 8 (pr)0-4 X (5)

mac D
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In this eguation, the Prandtl and the Reynolds numbers and‘'the
thermal conductivity represent effective values associated with
the two-phase fluid. We may define three parameters as ratios

of these quanﬁities divided by the ligquid guantities.

]

5 Pr/PrL : ' | _ (6)
y = k/kL (7)

My 0.8
Doz’ (8)

F = (Re/ReL)O'8 = (Re x
In the case of ordinary fluids, i.e., not liquid metals, the
Prandtl numbers of thelliquid and of the vapor are pormally of
the same magnitude. The Prandtl number of the two-phase fluid
should therefore also be of the same magnitude. Furthermore,
since the heat is transferred through an annular £ilm of liquid
adhering to the wall, it is expected that the liquid proper-
ties would have the}dominant effect. For these reasons it 1is
reasonable to assume-that.f and y may be taken to 5e unity as
é first approximation. Eg. (5) may then be re-written as

k

4 BE P - (9)

0.8 0.
hmac = 0.023(ReL) ,(Prn)

The only unknown function in Eg. (8) is F, the ratio of the
two-phase Reynolds numbér to the liquid Reynolds number, based
on the ligquid fraction of the flow. This ratio is strictly a
flow parameter; and therefore by analogy to momentum transfer
in two—phase‘flow, it may be assumed that F is a function of

the Martinelli parameter Xt This postulate has hesn veri-

e
fied and the actual dependence of F on Xtt obtained by com~

' parison with experiméntal data.

The analysis of Forster and Zuber [8] was taken as a basis

for the formulation of a micro-convective mechanism of heat
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transfer. The Forster and Zuber analysis was derived for the
‘case of pool koiling and résulted in the following equation

for the boiling Nusselt number.

. 0.62 0.33 Ty
w = ; = ——
hub 0.00lS(Reb) (PrL) "
L
e = AT 2k, 0, Cor 0 ,0-5 Py, )0.25 C o (10)
b }\pv AP gCAP
TS AT
Reb = X ( )\ )
uL pv

These equations are based on the premise that the Reynolds num-
ber for.micro-convective boiling heat transfer 1s governed by
the growth rate of bubbles. This rate is described by the
Rayleigh equation which Forster and Zuber solved to show that
the product of the bubble radius and the bubble growth rate

is a constant for a specific superheat.

dr K. p..C .
r —R_ L'L g (aT) 2 (11)

b d
ey

As illustrated in Fig. 6 for the case of boiling from a super-
heated wall, whether in pool boiling or convective boiling,
the degree of gsuperheat acltually is not constant across the
boundary layer. Due to this fact, the Reynolds numbef used

in the Forster-Zuber eguation actually is an effective Rey-
nolds number representative of some mean, effective superheat.
The difference between this effective superheat and the wall

- superheat 1is small»for the case of pool boiling and was neg-
lected in Forster and Zuber ‘s derivation."However, this dif-
ference cannot be negiected in the case of convecti&e boiling

since the  temperature gradient is now dependent on flow rate
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and vapor cuality and would generally be much steeper than in
the corresponding pool boiling-case with the same wall super-
heat. t

In using Forster and Zuber's formulation to represent
micro-convective heat transfer in convective boiling, this ef-
fect was taken into account by writing Eqg. (10) in terms of

effective AT and AP,

,0-79,0.45 0.49 0.25

0.
L oL Pr, c , 0.24 0.75
hie = 000122 —5=0 5 0. 24 0,32 (BT - (8P (12)
: My, A Py,
Then a suppression factor, S, was defined as the ratio of the
effective superheat to the total superheat of the wall
. LT 4 : . :
e, 0.99
S = (— 13
Q= (13)
The ratio is arbitrarily taken to the 0.99 power in order that
S would appear to the first power in the final équations.
By the Clausius and Clapeyron equation,
T 0.75 _
0.99 e 0.24 0.75
(aT) = (75 ),  (or) (&)
. DV e
0.99 T 0.75 0.24 0.75
(AT) = () - (AT) (AP) (14)
: X.PVJ ) :
For é% <L 1, we caﬁ write,
.7 .
. N D
(—=—) T (=) (15)
N vaJ'wTe XpVJ T
and,
| AT . 0.24 AP 0.7
s = ( ) - e (16)
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Cormbining with Eq. (12), we then obtain an expression for the
micro-convective coefficient in terms of the suppression fac~

tor and the total superheat.

L0+ 79 0.45 0.49 0.25

P g
_ L pL L c - 0.24 0.75
hmic_0.00l22 0.5 35.25 0.24 0.24 (AT) (AP) S (17)
o My A Py

The suppression factor, S, approaches unity at zero flow rate
and zero at infinite flow rate. It was postulated, subject to
experimental verification, that in all ranges of flow S can be

represented as a function of the local two-phase Reynolds num-

ber.

The total heat transfer coefficient is then obtained as
the sum _

h = hmic * hmac (18)

The two unknowns in the above equations are the Reynolds
number factor, F, and the suppression factor, S. These two
functions were determined empirically from experimental data
by the following procedure. '

A first estimate of F was obtained by plotting the ratio
of experimental two-phase heat transfer coefficient divided
by the liquid coefficient as a function of the reciprocal Mar-
tinelli parameter. Using this estimate of F, values of hmic
were obtained from Eg. (17) and (18) by subtracting tﬁe estim-
ated values of hmac from the experimental data. The results
were then nlotted against two-phase Reynoids number and a best-
fit curve was obtained for S. Using this first estimate of
the S function, a second estimate of F was calculated from the-
experimental data and compared with the original estimate of
F. This iterative procedure was repeated for a total of ten

trials, at the end of which, the two functions were found to

-remain relatively constant from one trial to the next and were
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assumed to have converged. In this procedure, only data from
experiments with substantial macro-convective heat transfer
were used to correlate the F function, and only data from ex-
.periments with substantial micro-convective heat transfer were
used to correlate the S function. This selective weighting of
the data served to increase precision in the determination of
the two functions. The results are shown in Figs. 7 and 8.
The shadea areas on these two plots represent the scatter of
the data around the two correlating functions. It is seen
that F increases with increasing values of the reciprocal Mar-
tinelli.parameter, indicating that the effective turbulence
associated with two-phase flow increases with ihCreasing vapor
fraction. The suppression factor, S, is seen to approach unity
- at low values of the two-phase Reynolds number and aecrease
asymbtotically to zero at high values of the two-phase Reynolds
number. These results are reasonable in iﬁdicating that at
low flow rates and low fraction vapor the boiling mechanism
plays a relatively important part, whereas at high flow rates
and high fraction vapor, the boiling is suppressed and the
macro-convective heat transfer mechanism becomes increasingly
important.

The final correlation is given by Egs. (9), (17), and (18)
with the two correlating functions,AF and S, represented graph-
ically in Figs. 7 and 8.

Comparison with experimental data

This correlation was tested against available data for
both water and organic fluids. The comparisons are shown in
Figs. 9 and 10. It is seen that this correlation fits the data
from éll, rather than from just one or two, of the sources. It
also reduces the scatter quite substantially. The points pre-

sented in Fig.” 9 include-data for water, methanol, cyclohexane,

-
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and,pentane. The mechanism and resulting equations postulated
above appear to correlate all these data quite well. The
average deviation for Dengler and Addoms' water data was 14.7%;
for Schrock and Grossman's water data, 15.1%; for Guerrieri
and Talty's methanol data, 11.3%; for their cyclohexane daté,
13.6%; and for their pentane data, 11.9%. It is interestiﬁg
vté note that one of the sets best correlated by this formula-
tion is the data of Sani for water in downflow through a tube.
The deviation for this set of data is only 8.5%. This indic-
ates that for the range of flow conditions encountered, the
direction of vertical flow makes no appreciable difference.
Previously, there was some uncertainty 6n this question‘since

Schrock and Grossman had not been able to demonstrate con-

. sistency between their upflow results and Sani's downflow re-

sults.

Figure 10 shows further comparisons of this correlation- -
with experimental results. Results for benzene and heptane
are presented here along with results for water taken by Ben-
nett et al. It is interesting to note that Bennett's data
can also be correlated by this formulation in view of the fact
that his coefficients were obtained on annuli whereas the other
data were all obtained on rpuné tubes. The eguivalent diam-
eter used to correlate Bennett's annular data was four times
the cross sectional area divided by the heated perimeter. The
average deviations for Bennett's water data and for the ben—
zene and heptane daﬁa of Gﬁerrieri and Talty are 10.8%, 6.3%,
and 11.0% respectivély. ‘ |

Another method of testing this correlation is to see if

.it can predict correctly the wall temperature profile along

the length of a boiler when all other conditions are given.

Some results from such. tests are shown in Fig. 11, Part (a)

-~
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shows a éomparison with data from one of Schrock and Grossman's
runs in which the incohing ligquid was sub-cooled. It is seen
that for the initial lengths of the boiler, the measured wall
temperatures diverge from the calculated values. HoWever, for
later lengthstof the boiler where vapor qua;ity becomes gfeater
than 2% and annular flow could exist, the calculated wall tem-
Peratures afe seen to be verified by the experimental measure-
ments. Part (b) of the same figure shows results of a com-
parison with data from one of Sani's runs. In this case, the
fluid entered with 7% vapor quality, and annular flow likely
existed thfough the entire length of the boiler. It is seen
that the calculated and measured wall'temperatures afe in good
agreement.

It is also of interest to seé if this correlation can cor-
rectly predict the variation of the ratio h/hL with Martin-
elli parameter X_,. The majority of data available in the lit-

tt

erature are presented as plots of h/hL vs. l/Xtt' Many in-

vestigators [27], [3], [5] have found that at high values of

1/X the data converge to a single line; whereas at low

tt’

- values of l/xtt’ the data seem to diverge in parameter curves.

This divergence has not been satisfactorily reproduced by any

- of the previous theoretical equations. FPig. 12 shows curves

of h/hL calculated by this correlation. It is seen that these

calculated curves do show the characteristic divergence at low-

values of l/Xt aﬁd, in fact, when compared with experimental

t

~Gata for identical conditions (Curve 2), excellent agreement

is obtained. Furthermore, the above analysis indicates that

at high values of ;/X the ratio h/hL should converge to the

tt

: 0.8 | .
"ratio (Re/ReL) , i.e., the F function.

‘Tabie I lists the<fange of experimental conditions cov-
ered by the data which weré used in the various comparisons

above. Table II summarizes the average deviations for this

b~
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and for the other correlations when tested against these data.
it is seen that the combined avérage deviation for this cor-
relation is £11%, approximately one;third the'deviations'for.the
other correlations. Thus it appears that for the range of con-
ditions listed in Table I, this correlation markedly improves
the chances of accurately predicting two-phase boiling coef-

ficients.

Summary
The case of boiling heat transfer to saturated, ordinary

£luids in convective flow was tfeated in this study with the
hope of'developing a method for predicting the heat transfer
coefficients. For the regime of annular or annular mist-flow,
. it was postulated that the total heat transfer is comprised
of contributions from micro-convective and macro-convective
‘mechanisms. The micro-convective contribution to heat transs
fer was then derived from the Forster and Zuber correlation
for pool boiling heat transfer. 2 Dittus-Boelter type of
‘equatibn was formulated to account for the macro~convective
contribution. In these formulations, two/dimensionless func~
tions, S and F, were proposed to account fbr the suppression
of nucleate boiling by the fdrced convective flow and for the
increase in turbulence due to two-phase flow.. These two cor-
relating functions were determined empirically from available
~data and are presented graphically. '
Using this correlation, it was shown that the wall tem-—

' perature profile along a boiler and the curves of h/hT vS.

-

tt
tion against all pertinent data from nine experimental cases

1/X can be predicted correctly. In testing this correla-

-reported in the literature for both water and organic fluids,
the average deviation was found to be £11l%. This is a sub-

stantial improvement over existing correlations.

R
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Thisvcorrelation is recommended for use in predicting boil-
ing heat transfer coefficients for saturated, non-metallic f£luids
in convectivé flow. While the same tYpe of mechanism is ex-
pected to apply also to boiling liguid metals, the specific‘
Vcorrelatioh presented here would not be applicable without mod-
ification. PFor water and organics it is expected to be applic-
able in the qﬁality range of approximately 1 to 70% vapor. '
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TABLE I o ' ’

- Range of Conditions for Data Usedlin Testing Correlation

Pressure Flow Vel, Quality /A x 10»4
Reference Fluid Geometry Flow (psia) (ft/sec lid.) (wt. %) (Btu)/(hr)(ftz)
1 water ‘tube up 8- 40 0.2-4.8 15-71 2.8-20
5 " water tube up  42-505 0.8-14.7 3-50 6.5-76
4 water tube down 16— 31 0.8-2.7  2-14 1.4-5.0
3 water annulus ap 15~ 35 0.2-0.9 1-59 3.2-16
2 methanol tubei' up .15 . 1l,0-2.5 l;4 O.?~l.7
2 cyclohexane  tube up 15 1.3-2.8 2-10 0.3-1.3
2 pentane  tube up’ 15 0.9-2.2 2-12 0.3-1.2
2 heptane tube up 15 ' 1,0-2.4 2-10 0.2-0.9
2 benzene tube up 15 7 1.0-2.4 29 0.4-1.3
J. C. Chen



TABLE II

Comparison of Correlations

t

Average Percent Deviations for Correlations

: Dengler Guerrieri = Bennett Schrock This

Data & Addoms & Talty et al. = & Grossman Correlation
Dengler & Addoms (water) 30,5 - ' 62.3 20,0 20.3 ' 14.7
Schrock & Grossman (water) ' 89.5 ' 16.4 24.9 20.0 _ 15.1
Sani (water) | : 26,9 ﬂ 70.3 26.5 48.6 © 8.5
Bennett et al. (water) 17.9 61.8 11.9 14,6 10.8
Guerrieri & Talty (methanol) 42,5 9.5 64.8 62.5 11.3
Guerrieri & Talty (cyclohexane) 39,8 111 65.9 . 50.7 13.6
Guerrieri & falty (benzene) 65.1 8.6 56.4 40.1 6.3
Guerrieri & Talty (heptane) 61,2 12,3 58.0 31.8 11.0
Guerrieri & Talty (pentane) . 66.6 9.4 59,2 35.8 11.9
.Combined avérage for-all data 38,1 42,6 32.6 _ ;31;7 : 11.0

J. C. Chen
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q/a

Re’

Rey “

Re

Xtt

=20~

Nomenclature

a/A

boiling num’.ber_,’-)\G

heaé capacity, (Btu)/ (Lb) (°F)

diaﬁeter, (Ft)
pressure drop along boiler, (psf)/(Ft)

Reynolds number factor, (Re/ReL)O’8

Dengler and Addoms' correction factor, see Eq. (1)

mass flow velocity, (Lb)/(Hr)(th)

gravitational constant

two-phase heat transfer coefficient, (Btu)/ (Hr) (Ft2) (°F)

total liquid heat transfer coefficient, see Eg. (1)
fraction liquid heat transfer coefficient, see Eq. (2)

Joule's constant, 778 (Ft) (Ib)/ (Btu)
thermal conduqti&ity, (Btu)/ (Hr) (Ft) (°F)
Nusselt number for bubble, see Egq. (10)

pressure (psf)

Prandtl number

heat flux, (Btu) (Hr) (Ft?)
radius of bubble, see Eq. (10)

effective Reynolds number for two-phase fliuid

Reynolds number for bubble

| Reynolds nunber for liquid fraction

suppression factar, (ATe/AT)O'gg‘

' temperature, (°R)

weight fraction vapor

T . R M0
Martinelli parameter, (i)o'g(—z)o's(_é) ’l=
. My

weight fraction liquid



AP
AT

q"o'C >

P
r/PrL

k/kL

~21-

difference in vapor pressure corresponding to AT,

superheat, Tw - TS-

effective superheat with flow, see Eg. (13)
latent heat of vaporization, (Btu)/ (Lb)
viscosity, (Lb)/(Ft) (Hr)

density, (Lb)/(FtB)
vapor-liquid. surface tension, (Lb)/(Ft)

Subscripts:

none

e
L

S

value for two-phase fluid
effective value with flow
value for liquid

value at saturation condition
value for vapor |

value at wall condition

(Psf)
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Captions for Illustrations

1l Conditions Aloné Boiler
(a) Flow Regimes
(b) Longitudinal Temperature Profiles

2 Comparison of Correlation of Dengler and Addoms with
Experimental Results from Various Sources |

3 Comparison of Correlation of Guerrieri and Télty with
Experimental Results from Various Sources

4 Comparison of Correlation of Bennett et al. with
Experimental Results from Various Sources

5 Comparison of Corrélation of Schrock and Grossman with
Experimental Results from Various Sources

6 Temperature Profiles for'  Pool Boiling and for Convective
Boiling with the Same Total Superheat

7 Reynolds Number Factor, F

8 Suppression Factor, S

9 Comparison of this Correlation with Experimental Re-
sults from Various Sources

10 Further Comparison of this Correlation with Experi-
mental Results from Various Sources

1l Comparison of Calculated and Measurea Wall Temperatures
‘(a) Data of Schrock.and Grossmahn
(b) Data of Sani '

12 calculated and Measﬁred‘Ratios of h/h_ as Functions

of the Martinelli Parameter
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