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Studies on the Water-Lithium Bromide-Ethylene
Glycol Absorption Refrigerating Machine

(EA A NI 57 il
Shigeki Ivox:
N IE*

Tadashi Uzsuura

Summary
The specific gravity, the solubility, the vapor-liquid equilibrium, the vapor pressure and the heat of
mixing of the water-lithium bromide-ethylene glycol system (10 moles water/1 mole ethylene glycol) were
measured in order to examine whether this system is suited for solar powered absorption refrigerating
machines,
From these observed data, enthalpy-concentration chart were constructed.
The performance characteristics of single and double effect absorption refrigerating machines were
studied by use of this chart,
The range of working conditions were as follows.
Generating temperature of water-lithium bromide-ethylene glycol solution.
tur (single effect) :40~120°C
try (double effect) :100~150°C
Condensing temperature of refrigerant
tx : 20~50°C
Evaporating temperature of refrigerant
to : 5~15°C
The obtained results of the water-lithium bromide-ethylene glycol system were compared with the

performance characteristics of the water-lithium bromide system,
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*£1 H4oBETO H,0-LiBr-C,HO,
SROHE (ENE
Table 1 Specific gravity of H,O-LiBr-
CyHgO; system at various
temperatures (observed data)

LiBr | iR & - || LiBr |18 B .
(Wi9) <%>!% B wop) | oy | OE
40,04 1.022 40.95 1.323
50.56 1.017 50.70 1.318
0 60.03 1.011 33,20 61.13 1.312
69.35 1.005 70.22 1.306
80.79 0.99 80.10 1.301
40,90 1.087 41.07 1.462
50.60 1.082 51,02 1.457
8.49 1 60.40 1.076 44.01 | 61.56 1.451
70.97 1.069 70.83 1.444
79.92 1.063 80.20. 1.439
40.25 1.188 41.19 1.600
50.90 1.183 51.53 1.593
20.26 | 60.78 1.177 52.65 | 61.73 1.587
70.43 1.171 71,37 1.581
79.76 1.166 81.12 1.575
41.19 1.265 41.64 1.737
50.90 1.259 50.14 1.731
28.04 | 61.40 1.253 59.71 1 60.30 1.725
72.46 1.247 70,17 1.718
82.32 1.238 80.49 1.711

BK—=VF T heT vl VPR ZOHEHIT -7z,
ILRBER BN THEA L - Z00 RS, KeT
Fvy Y a-rORGEEYI0: LeVv—E&L,
CA Y Fy b 7Tl FRBMER-b0T, B
BOBBIITF vy 7 ) 2= VKBRED ) F 7 b e
Tn{ FOEBEHSELRL THD,

T T T T T

180 -

59.71 wt%
160 52.65 wt%. .

140 F .
=] 33.20 wt%

28.04 wt%
E=
120 2026 wt% ]

849 wt%
0,
wp T O—O0— o %

1 ! I L 1

30 40 50 60 70 80 %0

"E c)
1 H20-LiBr-CoHeOz RO EE
Fig. 1 Specific gravity of HaO-LiBr-CoHeQ2system
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ﬁZ @A’@YEE’G@ HzO—LiBr"CszOz
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Table 2 Specific gravity of H,O-LiBr-
C,;HO. system at various
temperatures (Smoothed value)

°C

\ o 10 60 80 100

LAY/ N S
0 1,036 | 1.024 | 1.011] 0.990 | 0.850
5 1,072 | 1.058 | 1.046 | 1.037 | 1.021
10 1.111 | 1.098 | 1.086 | 1.076 | 1.062
15 1.158 | 1.140 | 1.128| 1.117 | 1.105
20 1,197 | 1.185| 1.173| 1.161| 1.149
25 1.244 | 12331 1.222] 1.207 ] 1.196
30 1.299 | 1.987 | 1.275 | 1.260 | 1.247
35 1.358 | 1.345| 1.331| 1.315| 1.304
40 1,422 | 1.408 | 1.394 | 1.380 | 1.386
45 1,489 | 1.463 | 1.449 | 1.436 | 1.423
50 1.568 | 1.554 | 1.541| 1.530| 1.516
55 1.656 | 1.642 | 1.620 | 1.618 | 1.604
30 1.756 | 1.741 | 1.728 | 1.714| 1.700
e &E o &

HWEOREL, WAR 50 ml OBy BEwWCoh
KHIK R OEADRED UFY L e Vv F—x
vy o VKR Ay, BElEBEC L CE
Rt B L, BEEHfc iz - gial iy
BUEL . HIEEEIL 40~80°C G, VF v AT
<4 FIEENL 0 ~60 wt %OHETHEL, FOMNE
VL RAAN VRS CHE L o, R 1 JERRY R
U, SEECHYEES WES OBRARL 200
H1THd, R2CERBHEELRT.

XGEOH®T

FKTEORECIIIRE LY BN T » ., AT
AL EE L AEHRL, K—YVFVvh2a54
FR OELKFRBCAN-EBECHEERAL CH
3.

RERNC & BEEEY AN, ST O SRIE %
1 1/(24-230) 2Ec D, BELRFA—-2-2
LTRUIZONR2TCH D, CORLDEEBEC DN
TOHERENEFERTEDINSZDTC, Davis D
®, (1) ML -THELITCENTES, (1) Xk
DEH A, BiX, BE x (wt%) OEKTHZOT
BN X > TENDDEEEED I, IHER
L, EHENNO O RBENFEDZNL NSLEDED
RO HESHEY ORI TR Iz, FOREY
(2), (3) RRT.

log P:A—B/(t+230> ........................ ( 1)
P ZSKUE (mmHg), ¢: | E (°C)
(0~30 wt %)

~— 12— APR - 1981

[E P(mmHg)
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COERBRELVESNIHEE L RAES ORELY
ARLUIONEITH D,

BREEORNE

TSR RETT 286, FEOBRRENT
WTEE GHBUREE DI WET) CIRIAI D RS
L THHL TIXI 6N 0D T, ZOEEE %2 HhE
BHD, RPEERCEBRITEL, K—VF T a7
v FRY OEBIC RSB UEEROHETCT
slc. RATCERELZRT, BIXVF VL TR
4 FEELRELOBREYRLZDOTH S,

-0 64: 556425

s00F T T T £33 HADRETD I'IgO~LiBr~QgH302
25+ O 4d5wi% ROUE
300 ® 1678w Table 3 CV?;)(S pressure of HZ.O—LiBr_
o 231wi% 2Oy system at various
200 | temperatures
O 2wk
® 32.8wi% LiBr bl R EE R =
R (wtgg) | CC) | (mmHg) | (mmHg) | (%)
wk 20k 40.89 | 49.99 | 51.19 | +2.34
a5 45.32 | 62.95 | 64.42 | +2.28
: 50.06 | 80.84 | 81.81 | +1.19
54.62 | 100.39 | 102.17 | -+1.74
o 40.56 | 48.22 | 48.20 | —0.04
sof e 45.96 | 60.73 | 61.44 | +1.16
S 11.83 50,02 | 76.83 | 77.92 | +1.40
o} 54.95 | 98.38 | 98.82 | +0.45
59.88 | 123.32 | 124.33 | +0.81
| 1sh —
3 45.77 | 59.02 | 59.38 | +0.61
50.38 | 74.53 | 74.58 | -+0.07
16.78 55.90 | 93.63 | 93.89 | -0.28
20F ) 60,02 | 116.71 | 117.31 | +0.51
® 1wy 64.96 | 141.78 | 141.83 | +0.04
At
o o ps | | s | o
vi% 50.43 9. . -1.
O Salut 91.31 55.93 | 87.78 | 86.50 | —1.48
0p Lo 60.12 | 108.10 | 108.26 | +0.15
, , . 63.57 | 126.69 | 126.26 | —0.34
38 R e o 52.30 | 66.70 | 65.62 | —1.65
. . L —— 07,34 20.08 | 90.d6 | 89.34 | 1.7
5 w1 64.36 | 115.04 | 112. -1
0 L 67.38 | 131.08 | 128.52 | —1.99
Bk (0) I e
’ 56.38 | 66.41 | 66.61 | -+0.30
B2 BE:HLKEORSG 60.27 79.73 79.35 | —0.48
Fig. 2 Relationship between temperature and vapor pressure 32.88 62.74 87.22 88.46 +1.40
64.35 | 95.10 | 94.86 | —0.25
A=7,976—7,297 X 107% z—2, 236 X 10~4 xZ} 69.59 | 118.20 | 118.47 | -+0.23
B=1,698x10%—2, 331 z-+1, 829 x 103 z* 50.07 | 30.50 | 30.44 | —0.20
e (2) 53.43 | 35.40 | 35.96 | +1.56
< eo oL ER ) BRI 4B Sl
(30~60 wt %) 576 | 6378 | 6413 | +0.55
A=2,127+3, 466 X 10~ 2—7. 082 x 10~5 x2
73,466 * * 72.33 | 47.13 | 46.86 | —0.58
e wa | 85| Bk 82 18
' 93. 111.22 . +0.
B=8.529 % 102 44, 067 X 10 x—6, 651 e | fesas | igEas | “ise
X 1071 2244, 306 X 10-% 23
78.11 | 24.40 | 24.68 | +1.13
"""""" (3 59.71 88.08 | 37.49 | 37.85 | +0.95
: 91.38 | 42.98 | 43.36 | +2.49
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Vapor-liquid equilibrium apparatus
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Table§ Ethylene glycol in vapor phase at
various temperatures
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#F4 H.O-LiBr-C,H0, ROV
80 T ' ' Table 4 Solubility of HyO-LiBr-C,1,0,
system
nr | W % M | LiBr
) /100 gH,0-CoFg0y | (witop)
60k . 21.50 132.40 56.97
21.95 133.37 57.15
25.45 136.13 57.65
28.13 138.89 58.14
50 . 32.45 141.55 58.60
5 33.04 143.19 58.88
£ 37.64 151.83 60.29
o ] 39.54 155.95 60.93
=40 45.20 158.40 61.30
50.24 160.42 61.60
- 55.61 165.25 62.30
ot . 65.31 170.27 63.00
74.90 176.24 63.80
wk . £5 H,0-LiBr-C,Hs0, KORUHEAM
1 1 1 Table 5 Integral heat of mixing of
56 58 60 62
H20-LiBr-C,HO, system
LiBr # % (wi%)
. ot N " . | T "
B3 @B LiBr 8 o8 F LiBr Homar LiBr | BSREK
Fig, 3 Relationship between temperature and (wt95) (Ikcal/ke) ! (wt%) ; (kcal/ke)
concentration of LiBr 50 7.3 i 35.0 | 3.8
10.0 45 49.8 | g§.3
s 15.0 21.2 45, 51.7
SR ERE&R 20.0 7.5 50.0 j 53.6
25.0 33.3 52.4 | 54.3
30.0 38.5 55.0 1 53.7
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Fig. 4 Heat of mixing of H20-LiBr-CoHeOz system
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LiBr R E W S| CoHeOp jlipE
(wt%) C) (mmHg) (wt%)
42.5 50 0.03
54.3 100 0.11
0 78.3 300 0.41
88.4 445 0.54
98.5 600 0.68
208 2 0:21
26.08 88.2 300 0.44
98.2 445 0.60
61.1 30 0.02
74.2 50 0.07
47.72 87.7 100 0.20
104.8 200 0.53
112.3 250 0.63
s 100 0.5
58.95 125.0 150 0.56
132.6 200 0.63

VFohe7a< A FRE 0~60wt %, JRHE 30~
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FHE LT K—BRROE —WLEFEBE 170 SO
HPE—BT DL WAL -, k%R 610
T BCSHMO Tz v 2 a - MEER 2D,
B THEE Y & o TRUZOME 6 Th 3,

IYLE—-BERROER

HIIROBKUE, BHE, HE®, BAaBRUs—w
THFBIRO LG & KR OKFERD = o AL,
FVYT ) A~ VOB BKY F L TS
FOREP RN CR TIZRT =y 248~ BEHK

W — 565 516425

L F N~ (keal/kg)

—15—

1% {(wi%)

i
23

CoHe0nih

B

200

160

140

0.6

05 -

0.4

0.3

0.2

0.1

O 0wi%

® 2608 wt%
@ 47.72wt%
@ 58.95w1%

] i 1

30

50 70 90 110 130
g ()

6 HeO-LiBr-C2HeOz R® CoHeOs W L IRE L OB

Fig. 6

Relationship between concentration of
C2H602 and temperature of HyO-LiBr-
C2HeO3 system
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