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Abstract

The investigation of the energy inputs in 3 methods
that was used to drive the water vapor off the Lithium
Bromide (LiBr) solution was proposed in this paper.
The methods are as follows, 1) Producing the molecular
vibration by ultrasonic wave energy, 2) Heating the
solution by thermal energy, and 3) Using microwave
oven. The destination of this research was the
investigation of the energy inputs in each methods.

The experimental methods were arranged in order
to study the concentration of the 10% weight by weight
LiBr solution. The methods are as follows, the first part
of experiment was started by filling the 900 grams

_solution in the container which was installed with the
ultrasonic transducer. The power consumption of this

test section is 42.18 watts. After transducer had been
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operated, the sample was collected. The sample was
the condensed solution from this test section. The 60
mL sample condensed in 235 minutes, so the calculated
power input was 594.738 KJ. Then the sample was
brought to investigate the Lithium ion (Li’) concentration
by using Atomic Absorption Spectrometer to measure
absorbance of electromagnetic radiation of an atomic
vapor sample that vaporized by aspiration of solution
into a flame. The result showed the radiation was red
light that is the especial color light of Lithium ion and
the measured absorbance was proportional to
cancentration interval between 0.9288% and 1.0297%
weight by weight, so the calculated LiBr solution
concentration was in interval between 11.6217% and
12.8842% weight by weight. The second part of
experiment was started by heating the 250 grams
solution that was contained in the rounded flask. The
power consumption of the adjusted heater is 301.92
waltts. After heater had been operated, the sample was
collected. The sample was the condensed solution from
condenser. The 60 mbL sample condensed in 80
minutes, so the calculated power input was 1,449.216
KJ. And the Atomic Absorption Spectrometer analysis
showed that the radiation was red light but the light
intensity was very slight than the light intensity of the
first part sample, so this instrument could not measure
the proportional concentration from  measured
absorbance because of the measured absorbance was
below the minimum ability measured absorbance. The
tast part of experiment was started by turning on the
adjustable microwave oven, there was the 250 grams
solution container inside the oven. The power
consumption of the adjusted oven is 128.76 watts. After
oven had been operated, the sample was collected. The
sample was the condensed solution on the cover of
container. The 60 mL sample was collected in 450
minutes, so the calculated power input was 3,476.52
KJ. And the Atomic Absorption Spectrometer analysis

showed that the radiation was similar to the second part



sample, so this instrument could not measure the
proportional concentration.

The experimental conclusions were the average
specific consumed energy of ultrasonic transducer test
section for evaporating the solution was 8.56902 x 10’
KJ/Kg of condensed sample, the average specific
consumed energy of adjusted heater test section was
23.87569 x 10° KJ/Kg of condensed sample, and the
average consumed

specific energy of

57.82635 x 10° KJKg of

adjusted
microwave oven was

condensed sample.
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P; =V x|y =222 x 0.19 = 42.18 10@

S Ep = Pyx Ty = 42.18 x (235 x 60)

= 594,738 3a wia 594.738 filaga

LIRINITATARIAIU AU LU WL IR TADE T
muuuuaanmn"q@maaaﬁvl.@'fwhﬁu 1.15676 n3a / mL

S winwesmseietns 60 mL Wity 69.4056
n¥n 3o 69.4056 x 10° Alans

ﬁotfwgmé’am’ﬂsﬁﬁﬂmﬂuaiﬁaLsna%‘l'z?wﬁamm‘hxm:
TumsszinsensacapiiFoulusludlanyinnu

504.738 / 69.4056 x 10° = 8.56902 x 10° KJ/Kg
'uaamsﬁaaﬂwoﬁmuuﬁuaanmnqmmaao

2) mmmmLﬁ‘umsﬁaaﬂwaﬁmuuﬁuaanmnm
20870aNTouLSHNAT 60 mL lusam T, = 80 wift
manuddngmsinfhaasunasdne Wi v, = 222
ad d'ms:ua'l,wﬂwﬁ'qﬂmaaaﬁﬁmms y = 1.36
wauuys mﬁwﬁomﬂwﬂwaommaaoﬁl,'fhﬁ'u
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Py = Vi X |y = 222 x 1.36 = 301.92 J06\
" Ey = Py x Ty = 361.92 x (80 x 60)
= 1,449,216 38
w38 1,449.216 Alaga
LTIEINNTOTARIA IR UL U BIEN TR aL 19T
muLmuaanmnmmaaeﬂﬁmﬁu 1.01164 N3y / mL

Sl winuesmseaetiie 60 mL iy 60.6984
n3u nia 60.6984 x 10° Alaniuy

ei"a‘xquﬂ5aﬂ%’ﬂfﬂﬁﬂmmaa'zLmaﬂiwa"omua‘mwwz
lumsrzmpansazapddoulusludaiiaurviiny

1449216 / 60.6984 x 10° = 23.87569 x 10° KJ/Kg
mmmsé’vaz}’mﬁmuuuuaanmn’gﬂmaaa

3) immusndfiumisiageiiaanuivaaninge
wiaslulasanyBanas 60 mL Tutnaaan Ty, = 450 wifi
manuasrninu Wi asswmasino iz v, = 222
Tadt mm:u.avl.wﬂﬁﬁaqﬂmaaai‘f@‘faams i, = 058
wanuus mﬁwé'-amavlw%maaﬂqmmamﬁmﬁu

Py = Vg X Iy = 222 x 0.58 = 128.76 a6

S Ey = Py X Ty = 128.76 x (450 x 60)

= 3,476,520 38
W3 3,476.52 filaga

131ENNTATAA AN AR UINUNL B IFN T 0H797
muuﬁuaanmnqmmaaaﬁ"lﬁwhﬁu 1.002 N3 / mL

. INIaImIeI08n9 60 mL iy 60,12 n3u
38 60.12 x 10° Alan3y

ﬁa»qumé’am%"ﬂmﬁﬂwﬂuaaiL‘naﬂiwé”ammmww:
lumsssmpasazaedFoulusluaisuyinny

3,476.52 /60.12 x 10" = 57.82635 x 10° KJ/Kg 183
miéﬁaﬂwoﬁmuuuuaanmn’qwmao

[l o
3.2 msulﬁﬂuuﬂaoqmwguﬂ NHANARDINY 3

1) Mafuuudsramnniivaszntazanslugenaass
L3 U 9

i1
I8 wa”amu{lam'ﬁ'l E}m‘“Qﬁ
(i) (KJ) (C)
0 0 25.49
1031 43.48758 29.72
1302 54.91836 30.58
1991 83.98038 32.29




@2

AN [ waanuilawdh | gunpdl
(Gun) (KJ) ()
2509 105.82962 32.72
3092 130.42056 34.87
3721 156.95178 36.16
4299 181.33182 36.59
4897 206.55546 37.88
5485 231.3573 38.31
6084 256.62312 39.60
6682 281.84676 39.72
7275 306.8595 39.87
7889 332.75802 40.45
8477 357.55986 40.45
9065 382.3617 40.45
9679 408.26022 40.45
10287 433.90566 40.45
10901 459.80418 40.45
11474 483.97332 40.45
12067 508.98606 40.45
12655 533.7879 40.45
13254 559.05372 40.45
13832 583.43376 40.45
14118 595.49724 40.45
14435 608.8683 40.45
15018 633.45924 40.45

2) mmJ‘é'UuLLﬂaathQﬁmaamm:m U'lwgﬂﬂ@aao

1287 wisnuilaudn | gonpd
Gu) (KJ) (C)

0 0 28
150 45.288 33
300 90.576 43
450 135.864 49
600 181.152 56
750 226.44 64
9200 271.728 70
1050 317.016 77

o
"3

1287 waanullawdn | anqil
(Awh) (KJ) (C)
1200 362.304 84
1350 407.592 92
1500 452.880 98
1650 498.168 102
1800 543.456 103
1950 588.744 104
2100 634.032 104
4800 1,449.216 105
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3) ms&.ﬂ&'uuuﬂaaqmvxqﬁ‘uamwsazmnlwgwmaa

a waeuilowdh | gungil
Gwh) (KJ) (C)
0 0 28
1080 139.0608 40
2160 278.1216 47
3240 417.1824 54
4320 556.2432 54
5400 695.304 56
6480 834.3648 59
7560 973.4256 59
8640 1,112.4864 61
9720 1,251.5472 64
10800 1,390.608 64
11880 1,529.6688 69
12960 1,668.7296 69
14040 1,807.7904 71
15120 1,946.8512 71
16200 2,085.912 71
17280 2,224.9728 76
18360 2,364.0336 76
19440 2,503.0944 78
20520 2,642.1552 80
21600 2,781.216 80
22680 2,920.2768 80
23760 3,059.3376 82




e | wasswllowdh | aawpd
(Au) (KJ) (©)
24840 3,198.3984 84
25920 3,337.4592 86
27000 3,476.5200 87

3.3 anantwsasansazansidoalusladlwans
é’qazi1aﬁ1€fmnqmmaaoffo 3
mnwamﬁmsw:ﬁm‘sﬁuaemﬁmuuﬁuaanmnqﬂ

neReT 3 TovldiaSas  Atomic  Absorption

Spectrometer Wy miﬁaazm'?‘ivlﬁmnq@mamﬁ 18

aanudntuuasiioslosouagiuing  0.9288% s

1.0207% lomhwiin uazesranuindilusiudlasaudis

f‘fmmmiwmsﬁ‘mthaﬁagj‘lugﬂmaqmsazmﬂafﬁﬂﬂm-

Tudt wszandenudntuvesiifonlosauiiiale

uTnd wImaenduTwsasasara e diSoulus-

Tudidagluzag 11.6217% s 12.8842% Tagtimein ud

miﬁaadwﬁ‘lﬁmn’g@mﬂamﬁ 2 usz 3 eanudutu

’uao‘ﬁL%uu'laaauaglu'ﬁdaﬁﬁn'jwszﬁuﬁLﬂ‘éaaawuwsni‘@

16 uazavinliwulusludlanan

4. 574
nnuanTImassssnIaaIlidh  gedantlaile-
nuFa s dlTnaIIwIwIsasvlumsssineans
armwdBouluslud  Wafipuiundsuiumsiaion
wisadlulasanld Sendedln 14.82% uas VAR
anudauldndsnwdnmnadslumssanomsasani-
Foalusled dadloutundsnuinwziadsiiedas
lalesianwls Sendadu 41.20%
Apdnssndsene
mu’i'«j”uﬁ‘lﬁ%’umsaﬁumkumn nammﬁaduta’%u
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