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N1 3R IUIAYUINYDY LAT BINAR

(Q

= 630.43 Bth/hr)
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140°F IMID = 45 = 35
T ] In 32
[ 175°F
130°F = 39.79
SHELL SIDE (u%) TUBE SIDE (§15aany)
FOR FREE CONVECTION OUTSIDE TUBE I.D. = 0.0266 0.D. = 0.0313
b, = 1340130 o0 158 A = 5.548x10
f - 2 +
2
W = 95,52
kzpicfs W
———(REF.LINE)= .102(FIG.10.4) G = — = 172151
M t a
£ t
1754135 :
At = === - 1PRS—20 M a0 = 9.44
At - = 53,33 Ret g ToD.x Gt = 484,72
do u
h =170 (FIG.10.4) JH = 2;%-D = 376) (FIG.24)
1
RRPNEY < cu é
hy = dExp o x (D) x P
= 64.46
%
By, = Bt = 54.83
hiOXh
b R =y = 41.46
10
Ry = 0.003 (ASSUMPTION)




1 1
=~ = = +R
U, H, a
U, = 36.87
A = ~ 630.43
Up (IMID) = 3e=5239.79
= 0.43 £
L - 0.43
~ 0.0982 = 4.38 ft
ldve STAINLESS wuan 3 f2 0.D. 22 BWG ©n 5 wn
8
2) BOILING SECTION [Q = 3267.2 Btu4u:]
140°F
(o]
175°F LMD = 29.72
i
150°F

SHELL SIDE (y%)

TUBE SIDE @ﬂ?ﬂ:&ﬁﬂ)

NUMBER OF TUBE
LENGTH OF TUBE
OUTSIDE DIAMETER

A PITCH

(22 BWG) 12

24 in
o in
8
1 in
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FOR FREE CONVECTION OUTSIDE TUBE h = 170




CLEARANCE

60

FOR FALLING FIIM EVAPORATOR

G' =

A (DESIGN)

é in
8
;b 5
[EBg, cus y 1% [ac' 1Y
0.67 2 2414 —
We kLp 3g Ue
1404150 . 4.
2
0.32 = 8,211 v a:xrxan’
«34, u1450- . T (. o L/X
0.65, p =75.26, L = 2
95.52
67 7% R NN
146.82
1.D. \
hix 6-:5. = 124,89
hioxh
=t = 71.99
10
59.20  (R; = 0.003)
Q Y 2872
U, (LMTD) 59.20%29.72
= 1.856 £
= 2x12x0.0982

2.357 £t2
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(6)
'
N13AUARUINYDY LATD VAV

1) DESUPERHEAT SECTION [0 = 56.82 Btu/hr]

150°F l t86oF

IMTD = 22,93
95°F l T 86°F
ANNULUS SIDE (ﬁ"n :U'mﬂ'nu;au) TUBE _SIDE ('las"auumﬁ\a )
1 0.402 S
LD " = 0.0833 %D, = 15 = 0.,0335
D = 0.125 O.D = L = 0.0417
e ’ Ut T 2x12 .
) ~3 0.127 -4
] e = s =
a 4.09x10 at 144 8.819x%10
w = 4000 Wt = 2.33
= .9 7 =
H i ¥123% 42 TOR 0.0261
Dew I.D.xwt
Re = F;‘ = 62135.65 Ret = e at = 3426.5
jH = 170 jH = 11 (FIG.24)
k = 0.355 .
86 k123°F 42 TOR 0.014




ANNULUS _SIDE (uh32uismliuiou)

SECTION [ 9

62

TUBE _SIDE (laseuvaniv)
€123% 42 TOR = 0.542
ﬂt = 1 (ASSUMPTION)
= 1
854.33]h, = JjHx — _ x(cu) “x@
i LoD, . mee
k
= 4.8
I.D.

hio - hiXO.D. = S8
haXhio
A - B8
a 10
0.003
L 4R
Ua a
3.8
o) _56.82
U, (LMTD) ~ 3.8x22.93

= 0.652 £

0.652 _ ,
0.1309 - -98 fr

LIQUID

= 1
= 1 (ASSUMPTION)
1
o k _cu
= JEx o x( k) x@
e
Uc
o’
1
Yy
Yp
.. A
L
2) CONDENSATION
VAgOR
95°F
—
D e
86°F

95°F
Ml

86 F

LMTD

2422.25 Btu/hr]

9



TUBE _SIDE

030335 0O.D.

2780+3020

2

2.33

4287 .87

o

;X LD,

1 o.p.
_ xh
10 a

!

h, +h

io a
224 .34

2422,25
224, 34x9

L

(R

0.0417

2900

0.4659

1.478

3483.89
686.09

0.003)

1.20 ft2

1.20

0.1309 e

9.16 ft
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SUBCOOLED SECTION [ @ =

86°F I l95°F

86°F f l90°F

°

TUBE SIDE (1)

H
O
Il

0.0335 a =

. t
W = _2.33
gy© (= 1.8488
- - I.D.xW_ _
 { Xa
nxa,
jH = 1.3
1
- Sgn B cu é _
hy Sy pX i =
hy 23.496x = =
iOXha
DR o
10 a
UD = 17,67 (Rd =
" _  1ll.649
17.67(6.16) =

11.65 Btu/hr]

IMTD = 6.16

8.819x10 2

L
48.37 , (B-ﬁ120)

23.496
19.08
18.66

0.003)

64
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0.107
- bl LA
L 0.1309 -
L = 0.82 ft

TOTAL LENGTH = 0.82+4.98+9.16 = 14.95 ft

~ l ’
Tananavuavzuin 0} fin 0.pD. 18 BWG w©1n 15 g

(6)
N13IAUIWAUINY DN LATBNTE vy

nnualnunilaevnmiin i (oAD) Lﬁuﬁqmnqﬂﬂszuﬁm 86° W e
wu i Tl e evsz inedeiminau LBy (W) fgamgd 60° W wlmunh (LOAD)

fqamglanaviiu  68° W

86 F

60 F IMTD = 15.27

ﬁﬂﬁﬂ'numuﬂﬂaﬁ:uwaan

il

2400 .ﬁﬂQIﬂn

.. #3113 lnavavun (LOAD) 2400 .
(B6-68) (1) UM/,

=  133.33 uauﬁ/w

|
N




OUTSIDE COIL

(Famhaanuifu,  uh)

FOR FREE CONVECTION OUTSIDE

At

At
d

o
3 2
k”p cB(REF.LINE) = 0.016(FIG.10.4)

Mg
h

60

86+68

77-60

45.33

77

68.5

(Rd

= 100 (FIG.10.4)
hxh
UC = 3 co
h+h
co
UD = 52,25
A - 2400
52.25%15.27
L _ 3.008-

0.0982

co
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°

COIL SIDE (uh , LOAD)

=  —— = 0,0313

= 5.549%10 7

= 133.33

|I=

240294

[

2.086

I
t
Il

= 1.B:x6 3062.23

1.81

1
R k CM é
Jox s Fe x4

= 191.61

1.D.
h_..__
c*0.D.

162.99

61.97
0.003)
2

3.008 Tt

30.63 £t
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3 .
lemanevuavauin 5 fh o 18BWG 817 31 9w douifhen

n3RunaRu By LATavganiy

(10)
U J ~ )
ANFUAITNNTONY LMNRFITTEINAIWTWUE  dwsatfoulenn

NA = KL(CE-CB)
1] [ ] [ ]
NA =  fla #3508 tunamsAanurufiud |
L] L
KL = filo ﬁhthzﬁw§hﬁ1n1utwuaaaﬂssznqﬂvaﬂﬂu: Fattalu

VOIUSYDY A

v e Lt .
G, = 0] ﬂaﬁuquwumawaﬂsa:a1uﬂnﬂq:ﬂuqauﬁbﬁqﬂuﬁuﬁmzuu
~ v
Cg = o AN YUY BNENTATANLYNUA  (BULK  CONCENTRA-
TTON)

IMNNIMINAREY  3.2.2 (¥ 4,2)  fapawiu 19 ves  uwas

gamnQd 85° W

N, = 0,082 oun/

A ﬂ?.'vﬂﬂ-‘lm.

-~ L4 L
MBI TANAINTNIUSQIMYN A uuuazA L LBNTY

CE = 76% HZO (24% 1icl) = 0,76
CB = 60% HZO (40% LiCl) = 0,60
L 4
K = 0.512
L ﬂauﬂ/ﬂs.ﬂﬁ-ﬂuo

o [ 4 L] 4 »~
LA flemnale  azfioirgaraeMludvanui wazgamgAflnati
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H 20 VAPOR
e e

2,33:1b

e %// 7 ABSORB:

9%.52

_1_9,___(> —-
hr

iavandnsimsinadauniiu (RECYCLE) wsvansazatufaitssuna 4000

L 4 ° > L ]
ﬂauﬂ/wu wlnew s evasarmo luiadovganiu  fanfauaedl 408 - 413
; L4
ﬂ&ﬁﬂﬁ%ﬂaﬂunuﬂﬂavaﬂsussa waznmioluindovgantuanu 10 wes Jamyil

o o bl
207 W @wsaRUImANMUIYNEIsUTIy L

aﬂnﬂﬂst?uvﬁhadﬂvLﬁus:tﬂuuwavaﬂsussiuuu1vunau (RASCHIG RING)

Aun %- flh (0.4 fl) wu L W moluiadevgantudedyatnely 8 #a

vingfudraste  (a)

(10) \GKOR

157 x z (-3-) L = 54,8 L ﬂﬁ.ﬂﬂ

>
I

t. mudfu 10 was [amaf 90° W

Cg = 0.60 (60% H,0)
Cg = 0.645 (64.5% H,0)
K, = 0.512 1sun/

AT Y-,
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¢ Ll
1Jan mun N, flan  2.33 1buﬂ/ﬂu arlann

2,33 _
o 0.,512(0,645-0,6)
L = 1.85 W

ﬁhﬁﬁussﬂ RASCHIG RING Innun 2 W

5 (6)
NNFIICUNLAIUSTDAUDDNINN lﬂqﬂ\i ﬂﬂﬂﬁu

-~ ~ e, ~ O ) 1] L
ANSITUILANTBUAIN LAT B gANn Sy azlauigamgvey (860 W)  wWAuLwA
> ] -~ -~
1w adovuan 1 Ufiumanssunuuvaden Halngamgfuevarsazanulu ndavgantud

] (] -~ >~ L]
M 90 W aAlen ADNITuIEAIwsaudana LUl

1) eudeusniafevganiu  2614.57 iy /o
2)  ewisufufiEainarsatans iwutufinasenain indavuan Ludey

-~ 1 o
ﬂaﬁusauuuuﬂhuazwaﬁvﬁqquﬁ 1100 W #n31msaie Ay

s8u = 95,52 x 0,65 (110=90)
= 1241,76 Oy /.
swfasamsssnsmuiouinun  _ 2614.57 + 1241.76
= 3856,33 Ty /oms
90°F
1
86°F
—D———?
<] /
~ ABSORBER
(o] <
86°F //
S — 41%LiCl /]
110°F
- :
90 F 95.52 1b
L P e [
N

90°F




a'

JH

ANNULUS SIDE

(1 .4n)
2
2 .3

1 -(E?

3 .
-§X 12

4,687 x 10~3

4000

1,967

WxDe
uxa'

]

220

0.355

>

(un)

0.1909

82846

d; (ASSUMPTION)

1
- CcH é
JHxDex(k )

h xh
a io

Cc ha+hio

203,9

3856 ,33

4,73
0.1309

203.,9x4

= 723,72

(R‘

O,D,

I,D,

jH

TUBE SIDE

1

0.,0313

= 0,0266

0,0799
144

= 4000

= 9,44

WXI,D,
Hxa

= 70

Ll

525.5
0.003)
4,73 £t

36,12, Fft

(F19azans)

ot

8

in)

5,548x10

20300

3 (ASSUMPTION)

1919
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X 3
l9via STAINLESS 2u1e g 8~ o.,p, 22 Buwc ifuvelu Teufve

pvc ww 1 flh 1,0, wauveuifuveusnsnn 36 ym



Howdnwan 1o lun13atuin

fufinisone memsau (95 .40)

HEAT TRANSFER SURFACE

#udnaslna  (as.qw)

FLOW AREA

fufinrslnagvunuluneden  (as.4n)

FILOW AREA FOR ANNULUS

TEHININTENI IR (#)

BAFFLE SPACE

TN TINI e (ﬁ1)

CLEARA&CE BETWEEN TUBES

Awau wIzuovsavina (g /Uoun-"w)
SPECIFIC HEAT OF FLUID
LausIguinatvanelunawns (n)

INSIDE DIAMETER OF TUBE
Léudﬂquﬂﬂaﬂvnﬂuuanwanﬁa (fa)

OUTSIDE DIAMETER OF TUBE
téuﬁﬁguéna1VLﬂuuxﬁﬁ Tun13018 (AT au (4w ; fia)
EQUIVALENT DIAMETER FOR HEAT TRANSFER
#1371 3v8vusv Tiuaav (wﬁ]ﬂu? )
ACCELERATION OF GRAVITY
FnsmsInavevuranenitefiud (Uoun /o . - AT .9N)

MASS VELOCITY

12
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H1371713 INALUULRUUANID NI ARENUIL A WNA Y (Uoun /uu . -vn)
MASS VELOCITY OF FALLING FILM

Fa31n17 Lnavewrafinfuia luwuassfuraminuaaue 1 (ﬂauﬁ/ﬂu.-ﬂﬂ)
CONDENSATE LOADING FOR HORIZONTAL CONDENSER
tousiall  (fifly /ueun )

ENTHALPY

Fuuizandnisons wmanwseulawinly  wevvevlnamelu wew
vavlnanmouen  wsvuavinalunegeunwahiu (Ofy /au.-ns.4n-"wW)
HEAT TRANSFER COEFFICIENT IN GENERAL , FOR
INSIDE FLUID , FOR OUTSIDE FLUID, FOR ANNULUS
RESPECTIVELY

FuUszan3nasons an w3 suvevaev lnanelu (Jeda Aouiiu vau
HAgUENaINATLUEN (Dfgy /an-ns .Wn-"w)

VALUE OF hi WHEN REFERED TO THE TUBE OUTSIDE
DIAMETER

uRguanamely (W)

INSIDE DIAMETER

WHA LAD SUANAI TN AN B (Wgnﬁdu)

FACTOR FOR HEAT TRANSFER

AINITUNAR W TBU (Tfgy /o -y -"w)

THERMAL CONDUCTIVITY

AIUBIME (vw) :

TUBE LENGTH
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LMTD AruuanAvtavgamgd las Lafsuuuaenni3fiy (°W)
LOG MEAN TEMPERATURE DIFFERENCE
m a3 13 lnavavuaa  (Ueun /o)
MASS FLOW RATE
N umunu i lugiade
NUMBER OF SHELL BAFFLES
N wruafinaln Linnisaauuuu
NUMBER OF TUBES EFFECTIVE FOR CONDENSATION
n Vwunfeitvevlnanune
NUMBER OF TUBES PASSES
0 D Léudﬁﬂuénaﬂvnﬁuuan (We)
OUTSIDE DIAMETER
P ITUININTINIIINE (1)

TUBE PITCH

0 95119078 1nALT U (O /o)
HEAT FLOW
Re avisluan  (15miae)

RENOLD NUMBER
R4 uﬂﬂLﬂﬂgLdﬂﬁﬁﬂﬂﬂQﬂuandsn1unﬁsﬁﬂuLwﬂ1ﬂugﬂu(ﬂu-ﬁs.ﬁﬂ-°ﬂ/
Uifiy)
DIRT FACTOR
s arwawawn:  (limine) -
SPECIFIC GRAVITY
T,T,,T, qamgdlauialy |, vavvevlnasoudlna iguazesnnuahiu (°W)
TEMPERATURE 1IN GENERAL

» INLET AND OUTLET OF

HOT FLUID




At

15

o > 2 o o
gamgllauiialy  wevwevinaifuilna lwiuazean  swadu (W)

TEMPERATURE 1IN GENERAL, INLET AND OUTLET OF

COLD FLUID

qamgd oo 108y waveavinawfu (W)

AVERAGE TEMPERATURE OF COLD FLUID

ROMQNUBNYDY LNAIUALUIN (°W)

FILM TEMPERATURE

amngﬁﬁﬁ1ﬁa (°W)

TUBE WALL TEMPERATURE

ﬂ11uuwnﬁﬁvﬂavthqﬂ (°wW)

TRUE TEMPERATUR DIFFERENCE

ﬁuds:ﬁw%nﬂsﬁﬂuLwﬂaﬂugauﬁhnnn; findaneazenn

nsAuaeR ety (Ofy /au-as .40 -"W)

CLEAN COEFFICIENT, DESIGN COFFICIENT

#9303 Inawaveavlna (Uaué/ﬂu)

WIEGHT FILOW OF FLUID

AWMLY (Uauﬁ/au_wﬂ)

DENSITY

A wnila (Uauﬂ/ﬂu~ﬂﬁ)

VISCOSITY

mwnilafnfiqamgdilfia  (Uoun /an-wa)

VISCOSITY AT TUBE WALL TEMPERATURE
( u 0.14-

1y )

w

FRs1duvevAIuniln

VISCOSITY RATIO

Welalu




ANUNUILYBN

Fauuslunisauuuu (ﬁﬁq/ﬂu—ﬂs.ﬂmf°W)

CONDENSATION PARAMETER

SUBSCRIPT 9 (unijusdufiusanguan)
AuFady  (SHELL SIDE)

PN (TUBE SIDE)
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Ausuiifuavdsznisyavasazated ifsuaselsn

INTEGRAL HEAT OF SOLUTION

MOLE OF H20

PER MOLE OF LiCl Btu{b—mole Licl

HEAT OF FORMATION INTEGRAL HEAT

OF SOLUTION

Btu{b-mole Licl

77

DIFFERENTIAL HEAT

OF DILUTION

Btu{b-mole H.O

2
5 4
3 1.8399 x 10 0.864 x 10 3
5 4 1.656 x 10
5 1.8731 x 10 1.195 x 10
5 4
10 1.8927 x 10 1.392 x 10
5 4
25 1.9013 x 10 1.478 x 10
a1 tnanil lauranaunas
Integral Heat of Solution = Heat of Formation of Compound in Solution
- Heat of Formation of Crystal
Heat of Formation of Crystal (LiCl) = 1.753 x lO5 Btu/
lb-mole
VISCOSITY OF LiCl - H20 SOLUTION
- lb - mole of LiCl
~ 1000 1b of H,0
. = viscosity of LiCl
" viscosity of H)O at same temperature
n n n
o 104°F 104°F 176°F
0.s 5 1.06 1.06 1.06
1 1.14 1.14 1.14




14

1.49

2,18

3.26

6.69

1.51

2.21

3.28

6.40

SPECIFIC GRAVITY OF LiCl - H_O SOLUTION

SWT.LiCl

20

30

40

45

86°F

1.1118%

1.17602

1.24806

1.28768

2

104°F

1.08550
1.17269
1.24427

1.28361

SPECIFIC HEAT OF LiCl - H_.O SOLUTION

%

WT.

10

20

30

40

LiCl

2

SPECIFIC HEAT (Btu/ o._)
' 1b F

0.901

0.808

0.730

0.660

122%F

1.10500
1.16940
1.24081

1.28003

-~

1.53

2.24

3.28

6.16

4
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40°F

1.1013

1.1659
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5 10 15 20 25 30
VAPOR PRESSURE l J I I
(TORR)___|
500 | 500
200°F -
80°F
160°F
100 140°F | 100
- 20°F [
50 — 50
= 100°F s
\ O-m
60°F
10 _| 10
_ (o] B
40 F B
5 ] N 5
1 1
3 | 5. I 10 . \ R 15 120 ' 1,25 1 30 POUND-MOLE OF LiCl
§ Ne 2 ﬂﬁ']ﬂtlﬂﬂ\'lﬂ'i’lJJﬁllﬁuﬁ?:"’)’]\’ﬂﬂM{)ﬁ » ﬂ’J'lJJﬁu _LLNSﬂ’)’HJ LYUYUYBDNITTS PER 1000 POUND OF Hzo \\o’

[’y LiCl




VAPOR 50 55
PRESSURE |
(TORR)

25

20

15 —

10

| s0 lss _ Jeo [ es kT 75 0 suo0
W w. 3 usavAuduiussImaavgamgl  , AU URZAYIN LINTUNANEITATAIY

LiCl
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wwdner  omlugss  deude 20 woaSniou 2498 fidun¥esvuan
#15m15%nen  Anoamansiiofn (el ineila) Mnpravnsminends e
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