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The use of the equations in Table 7 for predxctmg heat
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Heat Transfer:

the:evaparaich, :od:eem:gmﬁcant forced eonvecunn
vapartor,: M;
e pon those due to nucl

mpax a{ldm two-phase, vapor-liquid fiow within the

tubs -bundle of shell-and- tube evaporators, or- within . the
bes. of - mml.wbe ﬂooded evnpomtnrs, is. a.l.so an impor-
tan';hf:ce‘g'w of vapor generated by the bottom mws ¢ of a tube
bundle on the heat trangfer coefficient for.the upper rows was
chown by Myers and Katz.® Improvement in coefficients for

be rows was greatest at low At where !
Ed;:gp:emm pronounced. Other data for ﬂooded tube
u gre summarized by Hofmann.3 -~ - eal

Carves typical of the ormance of vertical tube 'nat

¢~.1.r\:ulat.mnt evaporators,’ ba.slaltlperf on data for water,® are'shown'
in Fig. 8. Low coefficients are obtained at low’ hqu:d levels due
wmxuﬂiuanthqmdeovemgeofthe heating surface.’'The
deamaemeoeﬂimentnthxghlevelstsduewanadvemeeﬁect
of hydrostatic head on the temperature difference and circu-
Iamn rate. Similar effects have been noted in horizontal shell-

md evaparators.® . N

Bo: ing with
"When bmlmg occurs umde tubes, foreed oonvechon eﬂ'ect.s
may emt oonmderahle influence on the heat transfer raté. In'
general; higher higher coefficients are obtained, although they. are
weompamedbyadmpmpressme whwhdecrmt.heneb
temperature differénce’available for heat transfer. Al evapo-
ration takes place along t,he mbe vnnous two-phase- flow
may be upon the fraction of
va.por present, the flow rate, and other variables: A eompre—
bensive reVIew of heat t.rs.nsfer in twphm ﬂow is ngen by
Oulher" M ceo-oa
- The- vnnahon in local: heat tnmfer eoeﬂiment for foreed
ingde a hori | tube is showmrin
Fig’ 9. Inthese -tests; basedonAndersonsdauforR&
(ngmtﬂ“theoutlet vapor fraction was varied while the
changemvaporfnchonwasﬁmdatu = 0.2. At low loads,
the heat transfer coefficient varies very little with exit vapor
fraction up to about z, = 0.8. At hlgher loa.ds, however, the .
coefficient i with i in vapor fraction due to the’
influence of higher vapor veloclhes and better surface’ wetting. :
The coefficient continues to'increase up to & leaving vapor
fraction of about 90 percent, at which point it decreases,

sharply. It is ' Believed that the rapid dropoff i in coefficient lsf .
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. . Variation of Boilmg Heat Transfer Coofficient
at Different’ Qudlities

due to msuﬂiclent liquid for wetf.mg '.be tube walls. At 100
pement evaporatxon, the- coefficient approaches -values for
phase gas convection. Tests by Witzig® and Se:gel"
md.\esteacbamctenstwsnmda:mﬂntshownmﬁg 9
- Data for forced tion of refs
Imve been reported by. Witxig,* " A.shley,“ Davis,® Pleme bl
Johnston and Chaddock,* Altman, Norris and Staub,® and
Worsge-Schmidt.#” Ashley’s tests were conducted with Re;
frigerant 12 inside a 0.575 in. L.D. tube a.f.arefngemnttem—
perature of 40 F. Eg 10 chows his results, together with an
tion of the perf of other tube diameters, ob-

"tained by assuming that the heat transfer coefficient increases

“as the Tilass velocity raised to the 0.8 power. These eurves are
.meant only to indicate the trend, since the values are uncon-
firmed by tests. The effect of evapomung temperature on
average heat transfer coefficients is shown in Fig. 11 based on
the data of Witsig with Refrigerant 12.% Similar results are
reported by Davis.*

Bo Pierret-4 mmsu.red average coefficients with Refriger-

cs L
88 HEE I
g2 00— g
E'fg‘ L o315
JO,
“_s y /‘ O
. EE e
5 3
EE % o0 o oa00T w0 1000 1300

uean xnn.n,.J." ~8T0 FER R

'-u.wmwdwr

. -"'Fig. 10 .... Boiling Heat Transfer Coefﬁaenh for
Refng M 12 hsude Honzontul Tubes'




