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Differential equations vhich describe several chemical engincering processes

" when written in cylindrical polar co-ordinates ore vei'y often amenable to mxmierical"

integration on a highespeed digital compute"r'. This is expecmliy true of, differentigl

equations of "paxfabolic" form, which suggests the use of the well-knéwn four»pdint

R . forward-difference integration method, In all these numerical integration methods,
. modifications oi’ the calculation methods sre requived at the axis of the ¢ylinder (or -

st 2 boundary) since a singularity in finite-difference approximation exists thé?e.

This singuldyity necessitules an ssgumption of ﬁh@ yalus of the fumeticn atb ’en@aé p@;m; _.
Hence it is desirable to eztrépolate the value at the axla of the cylinder from the.

k_ﬁown values of the fxmeﬁion in the vicinity ;>f “he txxis.‘ 'Very qgten a.vJ‘.inear_ extrapom-,
tion of the functional f;)mi is éhosen but this can lead to'nerious_ erTorTs, .A.lso in such |

cages one often haf; the condition . that the gradient of the function vanishes at the axis

(or at the boundary). , ' - .

In this note we pi'esent & three-point extrapolation formula from vhich the value

of the function at point s can be calculated from the known values at the points

(s = 1),(s - 2),2nd ‘8 - 3 together with the condition that the gradient of the function

vaniches at point 8.

o ‘We express funciion £ at o i,:omt 8 in the Taylor series form as

.s‘lﬁ



~Also we write the first derivative in the following form .
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~ iwhere r io the radisl distance.

:'Now, using ibe boundary condit;:iion (%rg s = 0, end after combining-Ec;uations

(1) snd (2), ve have - _. | e
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'I‘h@ second and bhird derivatives of' the fmcu on £ with respect to ’che diatance :

r ean ‘oa replacé& by finite-difference forms as féllovs‘ - R ,\’ .
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_.Substitu‘_cing the rela._tionships' (li) and (5) inio (3)_a.nd after simpliiying; we obtain
g aBe e LB . (@
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 Equation (6) enables us to extrepolate the value of the function € at point

'8 from the known values at points (s-1), | (5-2); and. (&~3),
| The usefulness of the proposed extrapolation formuls was discovered by thelauthar '
in pumsrical int_;egra‘cion of tha’diffua:on-convaction e-qum.ﬁ;ion for cylindrical t.ﬁbas by

' using the high speed digital computer (IEM 70S0).



. sccurate) extrapolation formula, The formule given by equation (6) waa found to be' ?':'

y

| }for helpful diecussions. “ - ‘ , : ] R } '

. Wasan, D. Ty, Ph. D. thesis under preparation m Chemical Engmeering Department

«3a

It is moted that in an enalogous manner one ¢an develop a four-point {or more - .

quite adequate in the present calculation method described in Ref. (1) and probably

ghould £ind & wider use in aolving several chemical engineering problema with the

help of high speed machmes.
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