APPENDIX

Calculation of medium solution concentration at HPG exit (X ) based on mass and heat

balance in the LPG:

(a) For the VARS series configuration
From mass balance:
Mg =My, My, =my,, M, —mg =ny, and mg —ms = my, —m = n,,
me Xy =m, X, =m, X,
From heat balance at LPG:
oy +my by =gy hy, + g hy 4 mgshy
= ritghyy + g, by =y by, by sy

= mShIO + (m7 _mg )hn = (m7 _ms )h12 + (ms _mls)hm + mwhls

mgX, =m, X, =m,X,

:>|: - j|h10 _{ ;( . j|h11 +myhy, =m;hy, _{;(—4j|h12 + {;(—4}’14 —1iyshy, +mysh

8 8 8

X, = {n‘ﬁxélhm — i, X by, + 1, X b —"’17X4h14}

mhy, —mshy, +mshs —m;hy,

(1 + th - h14j
X X h12 _hn

= A5 =4,y
1_'_”115(]715_}’14]
my \ hy, —hy,

(b) For the VARS parallel configuration

From mass balance:

Mg =Ny, My, =Ny, My, =Wy =0y, Mg + M5 =m;and my, = m,, — ;s

mg Xy =m, X, mX,; =mX,, andm, X, =m;X,,; where X, =X, =X, =X,

m

Also, D = =% m, :(1—D)n'14,where mg, = m,

m,
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From heat balance at LPG:

ol +niy by =g,y + gy + s
= niyohy + iy by =g by, + (ml() — 1 )h14 + iy shy

= mn(hu _hlz): mlo(hm —h10)+7h15(h15 _hl4)

. ) ) X
= (m7 —myg )(hll —h, ) =m (h14 My )+ mlo(_4J(h15 h14)
. X, . X
= (Dm4 _7;’”7] 1= m10|: hy, + mlO(XjS 15 :|
()@
= l—ﬁ = [I_D X
X, D hu

DX,

D_(l_D{XH(hM th)+X
XlS(hll

(c) For the VARS reverse parallel configuration

From mass balance:
my, =ms =mg , Mg =My =My, , My —Mg =My =My, , M5 =Mys, + M5, Mg — My =My,
my; =my, +m;,

mg Xy =m, X, , mX,=mX,=mX,; and m,X, =m;X,, ; where X, =X, and

lsa . _ . . . _ .
Also, D = ot mys, = (1—D)m15 ; where m,, =,
15

From heat balance at LPG:

m6h6 + mllhll = m12h12 + m14h14 + mlShIS

= mn(hu _hu): (ms _mls)hm + it sy —mghg
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= (m7 _ms )(hn _h12): ms(hm _h6)+m15(h15 _h14)

= 1—%}(}111 _hl2): Xls.mls (hm _h6)+7.n¢(h15 _h14)

8 4Mys, ms,

X 1| X 1
= 7]5}(}111 _hlz): (hll _hlz)_E{X_ls}(hm _hs)""B(hlS _hl4)

L <8 4
_Xs X15 D X4 hn _h12 X15 hn _hlz N
= X; = !
{1}_1{1(}’14_h6j+ 1 [hls_hmj}
B X15 D X4 hn _hlz X15 hn _h12 |
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