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Ammonia vapors from a stripping operation are to be
condensed. Select the condenser pressure and design a
condenser. Water at 90°F 1s to be used.

Flow: 1,440 Ib/hr ammonia, at dewpoint.

k,, 0.29 Btu/hr.ft."'F

1, 0.085 cp

sp.gr, 0.598 Ammonia,at dewpoint
C, water 1 Btu/Ib.°F .

t2 -+ t1=90°F
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Arrangement: A, p=1 Y4 1n

Heat duty acwlxo -Y
Assume: t,=100°'F — t;=95'F — Ty3= 105 'F

Los ol 53 a5 cal 106.6°F (598 slos @ oo 00 5 o035 Sligel glotl Ly Jou b
<l h,=470.5 Btw/lb 505 oles sbe 5 5 220 psig glosl [y jles

Q= mhg,= 1440* 470.5=680000 Btu/hr
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Assume: U=200, LMTD =2"—22= =11, q=680000
A g 309 f2

Areq=N.TCOD.L 419-3‘) )" (N.L) )'LH é)g.o ,Jg.‘o JS G\...u.ulﬂbo 5
7OD=0.2618 (Table 10-3)

N.L=309/0.2618 = 1180 ft
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Assume 1: 1 pass tube — N, = 33 (Table 10-9)

Ny  m.ID?
m= pu
pass No. 4
0.782.,
68000 _ . —7)
_— . * *
3600 ¢ 4

u=2.78 ft/S < Uiandard
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Assume 2: 2 pass tube — N, = 32

0.782.,
68000 _ 327. (=5 )
—_— = A4 x Y *

3600 YT

u=>5."7ftt/s , L=(N.L)/N=1180/32 = 36.8

A Aidlg S 908 Lo g Job peaS oo | s ddg) olawd A5 g0 08 e o S
s b astes o lasliwl eogame ;o Ll aS (S S wb a5

N,= 52
68000 52 ()2 —3.52 ft/
—cog = 024 *ux= — u=3.52 {t/s
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Assume 3: 4 pass tube — N, = 24

0.782.,
68000 _ ., 241 (%)
———— =624 xu *

3600 Yt 4
u=15 ft/s
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N, = 44
0.782

68000 44 TT.(—=)?
= 62.4 x U * 12
3600 4

— u=8.3 ft/s
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u=6 ft/s, t,=95°F — from Fig. 10-50A —» h.= 1350 Btu/hr.ft>."F
F,=0.96

0782 _ 1013Btu/hr.f2.°F

hio = hi.Fy — = 1350 0.96
Ny aiw gy oo Jbow (bl o o awlxo -4

w 1440

= =49
LN?  (19.6-2)602/3

no__
Gy =

h,= 2500 (Fig. 10-67A)
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Uo = T = = 228

Tt Tyt — ——+0.00140.002+—— hr.ft2°F

ho 1013 2500
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q=U.A.LMTD akul, 5l 5L5 590 A equirea dowlxo -

hio

680000

— — 2
Areq. = 228 %11 271yt

A Ao [0 -\Y

available ™™

6
Agvaitapie = Np.mOD.L = 60 X 0.2618 X (19.6 - E) = 300 ft2
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u=6 ft/s ,sp. Gr=1 — AP=0.65 psi/pass (Fig. 10-139)

AP =0.65 * 4 =2.6 psi

Lf:.l);oﬁ_ 6:00/10 = 4500, key : 11 »>—— Fig. 10-138

)_35 Sl

AP=9 ps1/100 ft * 19.6 * 4 =7.06 psi1

AP, . = 2.6 +7.06=9.66 ~ 10 psi
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Figure 10-67A. Condensing film coefficients outside horizontal or vertical tubes. (Used by permission: Kern, D.Q. Process Heat Transfer, 1 Ed., @1950. McGraw-Hill, |

rights reserved.)



