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Differential equations vhich describe several chemical engineeri.ns processes 

vh.en owrit.ten in cylindrical I>Ola.r. co-ordina.tes are very oft.en wnenable to numerical 
~) . . . . . 

integration on e. high-s:Peed d1g1 to.l computer. This is expec~.ally true of. di:f'f'erentio.l 

equationG of "parabolic" torm1 which suggests the use of' the well-known tour·x>Oint 

forward-difference tQtegration method. In all these numerical integration ~ethods 1 

I:lOdifice.tions of the calculation ~etnod.s are required a.·l:. 'the axis of the C)'linder (or · 

a.t a bo,..llldary) since a singularity in :f'inite-difterence approx1:mat1on exists there. 
. !, 

This singu,14iti ty neeessitatea an G.iBl.unption of .t~ v~l~ of tb.a tunetica ~t toos~ ;po1n~~~ · 

Hence it is desirable to extra:Pola.te the. value a.t the a.x:ts of '<;.he cylinder from the 

known values of the function in the vicinity of the axts. Veey often a. li.J:lear extra.po1a-
·' . . 

tion of tho functional form is chosen but 1oh1o can lel.!l.d to· serious errora. Also 1n such 
. 

cases one often haa ·the condition -that the gradient of the tunat1on vanishes at. the axis 
I 

(or 1.\ t the boUt."'ld.ary) • 

In thl a note we present .a. three-point. .extrs,P01at1on formulJl. from. which the value 

of the fl.lllction at r>Oint s can be calculated from the known w.lues at the points 

(s; .::-. l).,(s - ·2) 1 and /o -,.;together ·with the condition thAt the gradient of the function 
"' 

.we expresa function .f at ~point s in the Taylor series form as 

• • • • 

(1) 
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Also 'Yle write the first. deriva.i:.1ve 1l'l t-he following form 

I 
,, I . 

'· 

2 
(6r) (df) (0 f) Ar + 1 6r s • dr' s•l + . ~-2 u 21 

~- s ... l 

~ 'Where r is the radial diG tanc~. · · 

. . 

(c'r> ; 2 
"5 (A r) + • • • , 

?.lr- s-1 
(2) ... 

: Now1 us::.ng t-he boundary condit;ion (:=?f)... ..;; o, ~ u - e.nd atter combining·Equa.t:ions 

(1) tmcl (2) 1 we have · 

••• • (:;) 

r:ne second and ·third (le:r~.va.tives of the funct.lon t with Napect to tbe. 1diatance .· . ,, 
I 

2 fs ... 2fs .. l + t . 
(2...!) .... &-2 . ,. - (~>2 or2 S•l 

(4) 

?/)t .· t - 3f. 1 + :;re-2 .. t~ ,_ s s- · • ~d (-) ,._ 

Or' e-1 (.t:. r >' (5) 

Substituting the relo.t1onsb.ips (4) Md (5) into (:;) a..nd o.:tter simpl1f'y1ng~ we obt8.in 

~ . . 2 . 
t· .. - t - 9 .. t ,.. + - t ':t. 

S 11 s-1 fi · S•c. ll S•.1 • (6) 

Equation (6) enables us to extrapolate the value of tho function f at point 

a from the known values s.t points (s-1), (s ... 2) 1 and (c-:;). 

The usefulness of the ~roposed extrapolation formula was discovered by the author 
I 

in numcr:..ca.l integration of tho diff\uJ~on-convection equat·~on for cylindr:i.cal tubes 'by · 
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It is noted that in 6.l:'l analogous manner one ¢all develop a four·point (or more· · .:. · · 
( '.:c ... 

accurate} extrapolation formula. The formula. given by equat{on (6) wa.a found to be ·~ ... 

quite adequate in the present calculation method descr~bed in Ret. (1) and probably ·· 

should find a wider use in solving several cbamica.l engineering problems w1 th the · 
•,. 

help of high speed machines •. 
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