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rectly simulated," thereby explaining the poor correlation
between prediction and experiment in Fig. 1 of Ref. 1. The
only concensus appears to be that more research is needed, re-
search in which close cooperation between theoreticians and
experimentalists, of the type discussed in Ref. 8, will be sorely
needed.
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After some elaborate manipulation, Kim and Chung ob-
tained an expression for the eddy viscosity vt:

Comment on "New Eddy Viscosity
Model for Computation of
Swirling Turbulent Flows"

Gary C. Cheng*
University of Kansas, Lawrence, Kansas 66044

I N recent comments on Kim and Chung's1 new eddy vis-
cosity model by Gessner2 and Leschziner3 and a reply by

Kim and Chung,4 the determinations of modeling constants
and the value of the turbulent kinetic energy production to
dissipation ratio were argued. Kim and Chung implemented
the k-e model by deriving an algebraic equation for eddy
viscosity based on the algebraic Reynolds stress model pro-
posed by Rodi.5 In Rodi's model, the equation is
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dtj is a Kronecker delta, P// the production tensor of the Rey-
nolds stresses. M/W/, Pr the production of the turbulent kinetic
energy k, e the isotropic dissipation rate, C\ the inertial return-
to-isotropy constant, and C2 the forced return-to-isotropy
constant.
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For the flow without swirl, /?/ is equal to zero, and then the
constant a. can be determined by matching with CM( = 0.09).
Gessner arguec} about matching a with CM = 0.09 for a flow in
local equilibrium (Pr/e' = 1), which is true for the presence of
wall but not necessary for swirling free jet flows. In Gessner's
comment, a systematic analysis was shown to decide the values
of 0i and 02 (and so the modeling constants Cj, C2) as Pr/
e = 1. Kim and Chung, however, replied with a good argument
that it is not necessary to let Pr/e= 1 in the process of deter-
mining the value of 0. ICim and Chung may be able to choose
0 literally in order to fit the experimental data, but the ratio of
Pr/e obtained from choosing 0 = 0.25 is not equal to the one
shown in their reply.

From Eq. (6), we know that fa = 0.25 if 0 = 0.25 is chosen,
and so Pr/e is computed to be 1.84 from Eq. (7) according to
Kim and Chung's matching a with CM( = 0.09). Surprisingly,
in Kim and Chung's reply, a statement was made: "Our model
constant 0 = 0.25 implicitly assumes that Pr/e is about 0.8 for
Cj = 1.8 and C2 = 0.6 or Cj = 3 and C2 = 0.3. And if Q = 2.2
and C2 = 0.55, 0 = 0.25 implies that Pr/e = 0.6."4 It is obvi-
ous that the value of Pr/e is fixed according to Eqs. (6) and (7)
if a and 0 are selected. Simple algebra shows that with three
unknowns (Q, C2, and Pr/e; or f a , fa, and Pr/e) only three
equations are required. Several combinations, therefore, can
be used to solve the problem. In Kim and Chung's statement,
the prescribed Q, C2, and /3 along with a. = CM = 0.09 is defi-
nitely over specified; the value of Pr/e is not matched, unless
they do not require a. = CM = 0.09 proposed in their original
paper.1

If we assume that Kim and Chung want to maintain
a = 0.09, then the following exercise will demonstrate the
inconsistency of their statement. From Eqs. (2), (3), (7), and
(8), for Ci = 1.8 and C2 = 0.6,6P,/e = 1.41 and 0 = 0.131 are
obtained; for Cj = 3 and C2 = 0.3,7 P,/e = 1.58 and 0 = 0.153
are obtained; for Cj = 2.2 and C2 = 0.55,8 Pr/e = l.|4 and
0 = 0.126 are obtained. These results show that P r/e>l,
which violates 0<Pr/e < 1 in the flowfield protested by Kim
and Chung. The argument in Kim and Chung's reply can
be valid only when a. = C^ ^ 0.09, which is inconsistent with
their original approach.1 The selection of 0 = 0.25 along with
Q = 1.8 and C2 = 0.66 or Cj = 3 and C2 = 0.37 implies that
Pr/e = 0.8 and a. = CM = 0.133, whereas Pr/e = 0.6 and a =
CM = 0.142 are obtained by the specified 0 = 0.25 with
Cj = 2.2 and C2 = 0.55.8 If this is the case, then the good
agreement of the result from the new eddy viscosity with
experimental data cannot imply that the success is due to the
inclusion of Richardson's number or the ad hoc change of the
modeling constant CM.
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Reply by Authors to G. C. Cheng
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T HIS is a reply to G. C. Cheng who raised an inconsistency
problem between model constants discussed in our reply1

to previous comments by Gessner2 and Leschziner3 on the new
eddy viscosity model for computation of swirling turbulent
flows.4

Our eddy viscosity model [Eq. (4) of Cheng's comment] had
been derived from algebraic stress equations5 by introducing a
number of rather crude assumptions [Eq. (5) in Ref. 4] for
weakly swirling flows. Therefore, the relations between con-
stants should not be considered as serious ones. They only
guide us to determine approximate ranges of the model con-
stants, a and /3. Consequently, a and & must be inevitably
adjusted in the feasible ranges permitted by the relations. As
was shown in Ref. 4, the feasible ranges of a and 13 are
0.06 < a < 0.14 and 0.05 < ̂  < 0.44 under the local equi-
librium condition P = e. Here, a = 0.09 was taken to be con-
sistent with the asymptotic case of the eddy viscosity coeffi-
cient for Rf = 0, and (3 = 0.25 was chosen as an average value
within the range.
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AUTHORS S. N. Patnaik and L. Berke were inadvertently
omitted from the title of this article because a correction

was improperly applied to the title page. The Journal editorial
department accepts full responsibility for this error and ex-
tends their apologies to the authors. Please note that their
names appeared correctly in the Table of Contents and that
they will be indexed correctly in the December 1991 issue of
the Journal. Corrected reprints of this article are available
from the authors.
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E following revised table shoulc
lished on page 702 of this article:THE following revised table should replace the one pub-
li

Table 1 Mesh parameters

Grid 4)>m SF

193x33 2.25 X l O - 5 5.20 x 10~3 3.25 x 10~3 1.39 x l O ~ 2 1.56
385x65 1.00 X 10-* 2.46 X 10~3 1.57 X 10~3 7.13 x 10~3 1.25
577x97 6.67X10-6 1.64 x 10~3 1.04 x 10~3 4.78 x 10"3 1.16


