
Enhancement of Natural Convection Heat Transfer 
From a Horizontal Cylinder Due to Vertical Shrouding 
Surfaces! 

R. M. Fand. 2 Presented in this paper by Sparrow and 
Pfeil is the following empirically determined correlation 
equation for an unshrouded cylinder 

Nu=0.605 RaO.225 (5) 

Equation (5) is based on data taken in air in the limited range 
of Rayleigh numbers from 2 X 104 to 2 X 105. It is pointed 
out in the paper that at Ra = 105 this equation yields a 
Nusselt number that is in remarkably close agreement (dif
ference less than 1 percent) with Kuehn and Goldsmith's finite 
difference solution [4]. The authors then go on to state: 

The most recent and encompassing literature 
correlations of experimental data for un shrouded 
horizontal cylinders are those of [1] and [5]. In the 
latter, a single algebraic equation is used to correlate 
Nusselt number data which span a Rayleigh number 
range of 1015. Such a single-equation representation 
affords convenience but tends to sacrifice accuracy 
and, in particular, in the present Rayleigh number 
range falls below the data on which it is based. In 
contrast, [1] offers several correlation equations, 
each specific to a given Rayleigh number range. For 
the present range, [1] gives 

Nu = 0.480Ra Y.i (6) 

from which equation (5) deviates by 2 to 7 percent
a level of agreement that is quite satisfactory. 

The objective of this communication is to call attention to a 
single-equation representation of the Nusselt number that has 
been published - namely, equation (9) in [1]- for heat 
transfer by natural convection from horizontal cylinders that 
spans a Rayleigh number range of 10 16 and yields Nusselt 
numbers that deviate from values calculated via equation (5) 
throughout the range 2 X 104 :5 Ra :5 2 x 105 by less than 3 
percent, which is somewhat better than what is deemed 
satisfactory by the authors. Thus the convenience of single
equation representation referred to by the authors is available 
without an attendant sacrifice in accuracy. 
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Authors' Closure 

We are grateful to Professor Fand for calling our attention 
to the new correlation which he has formulated. It is 
especially gratifying that the agreement between the 
correlation and the data is within 3 percent. 

On the Presentation of Performance Data for Enhanced 
Tubes Used in Shell-and-Tube Heat Exchangers 1 

H. Soumerai. 2 The purpose of this Discussion is to 
provide some of the information lacking on one of the 
commercially available enhanced tubes listed in Table 1 and to 
use the opportunity to make a couple of relevant comments on 
this highly interesting and informative paper. 

1 The Dunham Bush Inner-Fin is listed without any 
"references for data source" in Table 1. Actually, a number 
of technical papers and publications have been released since 
the 1950s, when this new type of enhanced tube was in
troduced on the market, which include performance data as 
well as essential parameters to completely characterize the 
geometry. Some of these publications also show drawings and 
pictures to highlight a unique feature of this design, i.e., in 
addition to providing extended internal surface as indicated in 
Table 1, the discontinuous and "skewed" fins also ensure 
continuous mixing of the fluid, which is particularly 
significant in two-phase flow evaporator and condenser 
applications for which this enhanced tube design was initially 
developed. 

These early publications in all probability were overlooked 
in the authors' literature survey because they were either 
considered too old or published in highly specialized 
refrigeration journals and transactions, some of them outside 
the United States. In the hope this may be of interest to some 
readers and the authors I have listed below a few of these 
1950s and 1960s references. I am sure more up-to-date in
formation is available on request from the manufacturers' 
headquarters in West Hartford, Connecticut. 

2 Standardized Presentation Format. I would be in
terested to know the basic rationale for proposing two dif
ferent sets of standards for the presentation of the heat 
transfer performance, i.e., Nu; for tube flow and 1o for shell 
side flow? Or to put it differently: what were the overriding 
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