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- - " ABLE 1. PROPERTIES OF LiTHIUM CHLORIDE SoLuTioNS » R TABLE 3. DENsITY OF LITHIUM CBLORIDE S-OLUTION_SV ~
. CONCENTRATIOR TesprraTORB DG F ‘ . V o *
CONCEN- &’,‘;‘;’F‘ : ’ ’ (4{fmg&mnn . g
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POUND . | TRATION | SPECIFIG (ngs) HEATOF { p, o7, o1 | Spacvic POt B FREEZING | Sk Waree
N o | e R || R 0 |
LiCiper | Y | 100F Bruseg | MIXING | TOF 1 (780w | F 2 o 1.045 | 1.037 | 1.026 | 1.012 ,
1000 L | Weicur Ls Ls . , 4 1.050 1.085 | 1.076 1.064 1.052
WATER i SOF 180 F PER F 6. 1.124 1.119: 1.111 1.100 1.087
. 8 1.156 1.150 1.143 1.132 1.122
T %g : i;g ‘T i;gé 1.172 1.162 1.152 1.142
-8 Lo ) 0998 | 2120 | "320 , . . 1199 | 1.188 {.1.178 | 1.168
S 1 98 100 |55 | 358 | 504|-00i4| ooo1 | 2158 | 163 _ 14 1242 | 1235 1.225 |- 1.214 | 1208 | 1.192
4 145 | 1.076 | 1442 |- 601.] 7.241-0036; 0.831- 221.5 | — 58 - 16 ‘ 1.257 | 1.248 | 1.236 | 1.226 1 1.215
6 20.2 1.111 | 18.62 7.78 16.70 | —0.069| 0.778 1 2289 | —34.2 18 1.279 1.270 1:259 1.248 1.237
8 253 | 1143 | 2432 | 1000 | 3190 |-0.109) 0.739 | 2381 | —69.0 2 o 1.291 | 1280 | 1201 138 0 e
N 172 | 32. 12.91 51.10 [—0.14 R X —90. : ' . . . .
10 | 297 | 1172 13228 24 : - 1317 | 1:307 | 1.206 | 1.286
' - - %g 1 1.313 1.312 1.302
12. 1 337 | 1.199 | 4345 | 1656 | 7570 {—0.160| 0.687 | 2588 | —40.0° 0 . : 1.338 12327 i :%s
14 374-| 1225 | 6026 | 21.28 | 90.80 |—0.167{ 0.666.] 268.9 10 32 _ . 15
16 1 40.4 1248 | 82.04 | 27.10 | 124.80 | —0.176 | 0.647 | 277.9 36.5 . .
18 433 |. 1.270 {113.80 | 35.48 | 145.00 |—0.186| 0.631 | 285.8 58.1
20 46.0 1. 1 46.45 | 162.00 | —0.194 293.2 86.4 . ) o ) . )
. - : Example 1. Det'e.rm.ine the dew-point, wet-bulb, relative humidity and absolute hu-
- midity of air in equilibrium at 100 F with pure lithium chloride solution of density 1.270.
22 48.4 60.67 | 171.00 | —0.200 300.2 133.0 Solution. F . .. A .
24 | 503 8433 | 177.00 | —0.200 3070 | 156.0  180°M, From Fig. 3 the dew-pornt of 18 B iokiams ekl ot 00 ¥ 1oas 2 Chrors
26 52.4 -1 182.00 (—0.210 313.0 | 1800 Table 6, Chapter 1, the partial pressure of water over the solution is 0.2858 in. of H;
28 54.3 191.00 {—-0.210| 3180 | 190.0 + and the absolute humidity is 42.00 grains per pound dry air, From the psychr'ometri‘c"
gg g?é igg% :g%%g ; 23388 éggg chart, the wet-bulb is 66.3 F, and the relative humidity is 15 per cent.
: . : : solfgample 2. Determine the boiling point, and freezing point of 18 M lithium chloride
ons. . :
_ 7 . i ) Solution. From Table 1, beiling point (standard) is 285.8 F, freezing point is 58.1 F.
TaBLE 2. DEW-POINT OF AIR IX EQUILIBRIUM WiTH LiTHIUM CHLORIDE SOLUTIONS Example 3. Calculate the heat vaa : ot

CONCENTRATION IN POUND MoLs (42.4 LB) Litaiux CHLORIDE PER 1000 LB WATER porization of 1 Ib of water from a large an_xount of

A 18 M lithium chloride solution at the boiling point.

Selution. The heat of boiling is equ;-il to the heat of mixing plus the heat of boiling

Dew- . : o - 'pure water at the same temperature. The heat of mixing from Table 1 at 18 M and
1] 1oM CHLORIDE g Iro. e 1 a an
Pous Concexraario or Lrrmro ) ‘ 285.8 F is 145 — (0.186 X 285.8) = 92 Btu per pound. The heat of vaporization of
Zzxo Wwater from steam tables at 285.8 F is 920 Btu per pound. .Therefore the heat of vaporiza-
Conel 59 i 40160 80 | 100 | 120 | 140 | 160} 180|200 220 | 240 | 26.0 | 28.0 [ 300 tion of water from the solution is 920 4 92 = 1012 Btu per pound. o
i : ) Example 4. Oné thousand pounds of air minute at 100 F dry-bulb with : -
3201315.2/308.71299.9] 290.2| 279.7| 269.4f 259.6{251.5[244.11236.5 230.0223.8%18.6214.5 210.3 point of 7?0 F and a relative humpi?iity of 39 perpgernt po passedocgrer ¢ gyllfnlllttl’l ::;Itxh d?l greige
300295.4:280.11280.5| 270.9) 260.6, 250.5 240.8232.6225 41218.01211.8205.81200.8196.9192.8 solution. The rate of flow of the solution is-200 gpm and the entering temperature is
280’275. 1269.5[261.1 251.7. 241.5] 231.6] 222.21214.0206.7{199.7/193.5/187.8/183.21179.31175.2 80 F. The air leaves the absorber at 85 F dry-bulb and dew-point of 35 F. Calculate
260322 m%%;;.g %gg 3(2)%.; f;g.g %g:;.g ig;f {%ﬁg-g igg-g}gg-gigg-g}ﬁ-g {453-‘; E;f’. the heat to be removed from the lithium chloride solution to maintain these con-
2 ' . L . L . - . X . itions, an : - o ?
o dnos | 1944 1849 1755 1664158 6151.6145.3139.6134.6130.7127 31242 and (b) the temperature rise of the solution in passing through the absorber.
200196.41191.2|183.9] 175.4] 166.1] 156.7| 148.0{140.3,133.5/127.3{121.9{117.0113.3/110.1 So_luhon. (a) The enthalpy of the entering air at 100 F dry-bulb and 39 per cent
1801176.61171.61164.7] 156.4] 147.3] 138.1] 129.6122.1{115.5/109.41104.2 99.6/ 96.0 . relative humidity = ha -+ whas = 24.00 + (0.39 X 47.40) = 42.49 Btu per pound

160156.8152.1]145.4] 137.4] 128'6 119.7] 11131039 97.4/-91.6/ 86.6l 822 (Table 6, Chapter 1).

140137.01132.61126.1| 118.4] 109.9) lO,l:S 93.1] 85.9; 79.5] 73.8( 69.0; The relative humidity of the air leaving at 85 F dry-bulb and 35 F dew-point is 16.7

120111721113.0106.8 99.4] 911 827, 74.7) 67.8 61.5 56.0: : Per cent (psychrometric chart).  Enthaliy of leaving al o 20.39 + (0.1
110107.31103.2{ 97.2( 899] 819 73.5 65.6 58.8 52.6 47.1) . = 25.9] Btuyper p";ﬁnéc(.rﬁ)lgﬁ, Cgapi gylf eaving air + (0.167 X 28.85)

100 97.4| 934! 87.51 80.5] 72.7] 644 56.6 49.8 43.7| 38.2

5 - Heat to be extracted f ir = 1000 - = _—

.5| 83.6! 77. X 2] 47.6 40.8 34.8 29.3 .  be extrac rom air (4249 — 25.21) = 17,280 Btu minute.

?38 57;;(55 %g’ é?;i Q.é gf} 23.1 38.5 31.8) 25.9; 206, - lf.‘eat of mixing = 145 — (0.186 X 80) = 130 Btu per pound of moisture removed.

70, 67.7| 64.0) 58.7] 52.2| 44.8 370, 29.5 22.9] 172 12.0 ) rrom Table 6, Chapter 1, the moisture removal per pound of air = 0.01574 — 0.00426

60 57.8] 54.3 49.1] 4237 353 279 20.5) 140 8.3 : = 001148 Ib. Heat of mixing for 1000 Ib of air = 1000 X 0.01148 X 130 = 1492 Btu.
40] 3810 34.7| 209| 239 169 9.6 2.4/~-39 o o Total heat extraction = 17,280 + 1492 = 18,772 Btu per minute. .

.20 lié lgg —12‘9 _——2(1); —-.2§(7) ::1523 . - mi (5) The weight of solution circulated is 200 X 1.27 (Table 1) X 8.33 = 2116 Ib per

o ‘ - nute, Its heat capacity = 2116 X 0.631 (Table 1) = 1335 Btu per minute-per d '
g ‘ i Fahrenheit. The temperature rise = 18,772 + 1335 = 14.1 F. - pe“ ke per degree
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