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It is inuruting tofnoto the :pparcnt contrndiction botwun thb
abatractt of thia papor and reference (A-1) cmcornins the aigniﬁcanco of
the tmer:t.ure dapendanee ct thtrml -and tranlport pro“ertiea on Nuuolt

type correlations. Rctorcneo ( A-l) rooxninod the data of six very exten-

sive hv‘eat_ed tube imctigtticm whiech were conducted over a wide range of con-
ditiom. Tha most signiticant of thess conditions were bulk temperature,
: which rangad rm 200 to 3000°R, apd the wall to bulk temparature ratio,

. which was as high as 10, ‘The primry conclusion, t‘ron this analynia m

that data obtained by mmrmcnts of q%, w, Tw, Tb_,in md D can be correlnted
1ndemndent of tbcml and transport nmperty variatious which is apparently a
contradiction to the abstract of 'thie ‘paper. In this paper the luthora prescnt
the results of a cmtully conducted exparimcnt md provide an 1ndependent
set of 1ocal heat t.ransfor dats which can te examined in an offort t.o resolve
this apparent contradiction between the two papers., We wish to thank the
authors for making refarence (A-2), which corntains a portion of the data used
in their paper, :vnilnbla te us fcr this discussion, _

The seat of this contradiction seéms to lie in the approach to the problem.
“ost recent investipators, the authors ircluded, ‘rave felt that the variations
with'n the syster must have a si-nificant “rfluence on the heat transfer oro-
cess. With this we are in [{ull arreerment, and it is the concert which forms
a corrmon basis for anrrcach teo the problem,

The

by

irst approach is the con-erti nel one teken by the authors. That is
to attempt tec account for vroperty variations ani to der onstrate thelr signifi-
cance by specifying that properties in the Dittus-Roelier equation te evaluated
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as a function of some local reference temperature (such as local bulk tempera-
ture). This temperature der~endent Nusselt equation is then cross plotted
against other system parameters to determine their influence as was done in
fig. (2). The final result is an accurate correlation of the data such as
presented by the authors in fig. (3) and equation (6).

A second, parallel, app:oach ia.to eliminate the pfoperties and sttempt
to 1llustrate their nignificinco by investigating the effects of the other
system parameters, q", w, Tw, Th in and D, on the heat transfer procesi.
Fig. (A-l)'ia a reaultfor this tyre of oxnminltioh of the data selected for |
analysis iﬁ reference A-1. This figure is the same as figure (3) of reference
(A-1) but has been updlte¢ to’include more local stations from the data referenced
therein. This ficure indicates that turbulent heat transfer data can be"coéib- '

lated utilizing only system parameters independent of property variations by

the following equation: .

h-’KG'Bd"zT’ﬁW-----------—-----------(A-l)

where K is a dimensional constant unique to each gas and can be calculatedrby
a procedure outlined in reference (A-l).

This same aprroach is aprlied to the data of reference (A-2) in fig. A-2,
ard it also seems to correlate inderendent of nrorerties, The limited helium
data corpares well with fig. (A-1); however, tte air data falls lower thar the
corresnonding intercent value, This probatly is due to a di-"ference in experi-
rents. !'sing the calculation nrccedure rertioned shove, a value of K = 0,00382
?tu/oR lbﬁsh§2ft’2 was predicted fer air in Table 3, reference (A-l), ard
this value arrees very fovorably with K = 0.00380 of fig. A~2. There is also
considerable scatter ir this firure for lata taken at x/D&3., The x/D modification

of equaticn (5) is introduced intc the data in fir. A-3. The results seer to




smphatically reinforce the conclusion that data based on measurements of
q", v, Tw, Tb in and D can be correlated independent of thermal and ‘transport
property variations. | | '
To demonstrate that these approaches ars parallel but attain different
results equation (6) 1is rcgroupod: v -
h = 021 (x~5c/,-h/,¢-h) 6-8a=-2 (Tw/Tv)=5 /1 ¢ (x/D)=7] - = - (A-2)

The similarity between equation (A-2) and the parametric grouping of fig. (4-3)

48 really apparant H

h-Kﬂ°ad‘° [1o(x/n)--7_7--------------(A-3)

Thus exsmination of the same oqu'lition' from two different points of view has
yielded seemingly contradictory results.

It appears that these conflicting results, while startling and_ possibly
useful from a design point of view, indicate that neither of these approacheé
answers the‘ important >question of the significance of property variations on
heat transfer.' Neglecting properties in equation (A~1) does not sey they are ANCT
important any more than i;zcludin;z them in equation (A-2) demonstrates their
sirnificance., A1l that cean re concluded from these fisures is that the heat
transfer syster responds to changes in rroperties Such that the syster para-
reters q", w, Tw, Tb in and D reflect this “esooreeﬁglnn¢que “unctional marrer,
Thus the corron premise that thermal and transcvort preperty varisticns should

be imrertant remains unchanged and further work is necessary in the area.

The contradiction in the rcle of trensrort nro-erties rera2ins urresolved;
hewever, its existerce indicates thot ressurements cf ¢", v, Tw, Tb jn and D
while they =2ve recessery are not sufficlent to determine the relaticnship of

rroperties to turtulent heat trensfer to a ras.
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