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oxidation rate of annealed samples can be ascribed to the 
removal of internal stress caused by the rolling mill. There is no 
indication that protective oxidation was reduced by 
annealing. At higher temperatures the effect of annealing on 
emittance may be less significant due to thicker oxide layers in 
the absence of protective oxidation. 
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Corrigenda et addenda to two-component Bhard convection in cylinders 

M. G. VELARDE, E. CRESPO and P. L. GARCIA-YBARRA 

U.N.E.D. Fisica Fundamental, Apdo. Correos 50.487, Madrid, Spain 

IN A RECENT paper [l] Crespo and Velarde present a linear 
stability analysis of Benard convection in a nonreactive binary 
(gas or liquid) mixture in a vertical cylinder heated from below. 
Both asymmetric and axisymmetric convective patterns are 
considered although the main object of the paper refers to the 
former and its relevance to describe recent experimental data 
by Abernathey and Rosenberger [2]. In this Note we correct 
some misprints that slipped through while correcting the 
galley proofs and some numbers that unfortunately occurred 
in the final formula for axisymmetric convection thus leading 
to numerical errors in a Table of results. Notation and 
equations refer to the paper by Crespo and Velarde [ 11. 

In equation (1.2) the term SR& should be S&Q. In 
equation (1.3) the term J&V% should have a minus sign. In 
equation (1.4) the bracket (1 +D,) should have a plus sign. 
In Fig 3 it should read D, = - S’/lO (with a mimrs sign). In 
equation (4.2) the expression a[(l/r)a(ru)]/ar should be 
X(1/r) dlruV&-l/i%. In eauation (4.5) the factor S in front of the 
b&k& in the iourth term should instead be rp. In Fig. 5 the 
ordinate is &xc, as in Fig. 4. 

In equation (4.11) some extra numbers appeared that 
unfortunately led to errors in the results reported in Table 1. 
The correct expression is 

Ra’ = {(2GOfz/7a’) [(l -a’/2)/f-211 

x [5D,a“/f4 - 6(a2/f2 + 10)a2/f2] 

+6(a*/f* + 10)zazlfz 

- 5D,(a2/fz + 10)a4/f4} 

x [6a2/f 2 + 5S(a2/f * + 10)/r, 

-5Sa2/fz -5DFaZ/rofZ]-‘. (4.11) 

Table 1. Number of axisymmetric rolls as a function of aspect 
ratio f = R/L. Large values off approximate the infinitely 
extended horizontal layer. Note that for given aspect ratio the 
Soret effect induces a change of wavenumber. Results 

correspond to case r3 = 0.01 

0 0.01 0.1 Ra’ 
Rolls Ra’ Rolls Ra’ Rolls 

1 2975 1 1.418 1 248 1 
2 1933 1 662 1 96 1 
4 1903 3 638 2 76 1 
7 1894 6 639 4 73 1 

10 1889 9 639 6 73 1 
100 1884 102 639 63 72 1 

Notethat,asinref.[l],equation(4.1l)accountsforbothSoret 
and Dufour e5ects. The latter effect is disregarded in the 
following. 

Corrections to equation (4.11) lead to correctionsin Table 1. 
The correct and enlarged Table 1 is here given. Inspection of 
Table 1 shows that with a single trial function and a rather 
rough Galerkin calculation we obtain the one-roll structure in 
axisymmetric convection at S = 0.1. The case f= 100 is 
definitely a perfect approximation to the infinitely extended 
horizontal layer heated from below. 

Although all possible applications are implicit in the 
equation (4.11) a straightforward analysis can help clarifying 
issues in some asymptotic limits. For instance, if we restrict 
consideration to the case of arbitrarily large aspect ratio the 
following results hold : 
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FIG. 1. Neutral stability curves in the Ra, S plane at ro = 0.01, for different values of the aspect ratio,! = R/L. 
Note that for S 2 0.029 one cannot distinguish between the curves for @ 4 (dotted lines) and the 
approximation of Velarde and Schachter [3], Ra’S = 7.20{solid line). The dotted lines always cut the vertical 

axis. 

(1) For S = 0 the result reported in Cl] is not affected. The 
critical Rayleigh number is 1884 for a critical wavenumber of 
3.22 which compares rather well with themore accurateresults 
of 1707 and 3.14, respectively, already known in the literature. 

(2) At vanishing rD (K arbitrarily larger than D) the 
combination RucS/r, approaches 720 for a vanishingty smati 
wavenumber in accordance with a prediction reported several 
years ago by Veiarde and Schechter [3, see also 43. However, 
the limit of vanishingly small Lewis number cannot be 
separated from the possibilities allowed to the Soret number. 
This can be seen as follows. The dimensionless wavenumber is 
k = nn/f wherendenotes thenumberofrolls, then whenfgoes 
to infinity, equation (4.11) becomes 

Ra = (72Or&) [I+ 59k2J420 + k4/l 75 + k”/6000] 

x {1+[(6-‘5S)rd5OS+ i/lO]k*}-‘. (4.12) 

Moreover, if we restrict consideration to low enough values of 
the wavenumber we have the following approximate 
expression 

Ra = (72~~S)~l+ [17,‘42-(6--5S&‘5SJ 

xkz/‘10+[(1+(6-5S)r$‘5S) 

x [(6 - 5S)r,,/5S - 171423 + 4f 71 

x k4,‘100+6’(kb)). (4.13) 

Thus when S is much larger than r, the asymptotic value of the 
Rayleigh number follows the law 

RaSJr, = 720[1+ 17k2/420]. 

In this case the critical wavenumber is clearly vanishing, kc 
= 0, and the corresponding critical Rayleigb number is Rd 
= 720rdS in accordance with the known results for infinitely 
extended horizontal layers [3,4]. When, however,Sisoforder 
rr, the coefficient of k* in equation (4.13) can vanish and we 
ought to proceed to the k4 term. Then k = 0 although an 
extremum becomes a local maximum in the neutral stability 
curve and the minimum is shifted to the new critical 
wavenumber 

kc x {(35/4) [(6-5S)rD/5S- 17/42]}“” (4.14) 

The expansion (4.13) is no longer useful for the description of 
the onset of ~stabit~ty and we must go back to equation (4.12). 

Figures2and3depicttheresuttsfoundwithequation(4.12). 

Figure 2 describes the role of Lewis number, ro. For 
completeness we have plotted the results found here together 
with the approximate description given by Velarde and 
Schechter [3],RacS = 72Or,. Figure 3 illustrates thevariation 
of the critical wavenumber with the Soret effect, S, at given 
Lewis number, r,. For instance, at ru = 0.01 the critical 
wavenumber is vanishingly smatt provided Sis about 0.029 or 
larger. For lower values of S, S < rp however, the 
wavenumber shifts to a branch that terminates at k’ = 3.22 
when the problem is reduced to the standard Btnard problem 
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FIG. 2. Neutral stability curves at arbitrarily large values of the 
aspect ratio (fgoing to infinity). Dotted lines correspond to 
equation (4.12) and the sotid lines to the appioximation of 
Velarde and Schechter [3] Ru’S = 72Or,. The dotted lines 

always cut the vertical axis. 
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developed by Henry [S]. Thus the latter work constitutes to 

. 
date the most complete set of quantitative theoretical 
predictions for both steady and oscillatory two-component 
Btnard convection in cylinders. 

3 fD= .01 
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