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Abstract

This purpose of this research was aimed at designing heat exchangers for ethanol vapors
controlled by using low temperature fluid heat exchangers with high temperature ethanol vapors
until the vapors phase are changed from gas to liquid. This will control the amount of volatile organic
compounds released. The simulation design determined the water temperature was at 25, 20, 15, 10,
and 5 °C while the ethanol temperature was at 41 °C. The simulation materials used for heat exchange
are copper, steel and stainless steel. The result showed that heat exchanger which is composed of
copper reduces the ethanol temperature to the maximum at 17.36 °C and water temperature at 5 °C.
The simulation model used water temperature at 5 °C and velocity 0.01, 0.02, 0.03, 0.04, 0.05 m/s.
The velocity result at 0.05 m/s, which has the ability to be used by most of heat exchangers, results
in ethanol temperature at 12.34 °C and the total heat transfer coefficient was at 877.3 W/m2 °C. The
simulation results from the computer programming could be used to heat exchange of the ethanol
vapors to ethanol liquid. The theoretical aspects and hypothesis for this research can be used as
information in the design and guidance to those who are interested in further development of heat

exchangers.

Keywords: heat exchange, total heat transfer coefficient, volatile organic compounds
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Nu = 0.023Re”® Pr" n = 0.4 (3)
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Ton = 41°Gm = 0.4455 kg/s
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0 0.1 0.2 0.3 0.4 0.5
5 41.00 23.97 22.52 20.90 19.59 17.36
10 41.00 26.06 25.04 23.86 22.41 20.73
15 41.00 28.51 27.56 26.39 25.79 23.98
20 41.00 30.99 30.14 29.37 28.38 27.34
25 41.00 33.34 32.71 32.13 31.38 30.53
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0 0.1 0.2 0.3 0.4 0.5

5 41.00 30.24 28.21 26.06 23.68 20.86
10 41.00 31.58 29.73 28.18 26.04 24.04
15 41.00 33.07 31.47 30.08 28.54 26.88
20 41.00 34.45 33.26 32.03 30.81 26.59
25 41.00 36.03 35.11 34.26 33.23 31.95
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0 0.1 0.2 0.3 0.4 0.5
5 41.00 3177 29.52 27.48 25.04 22.39
10 41.00 33.04 31.09 29.32 27.27 24.82
15 41.00 34.32 32.65 31.11 29.56 27.35
20 41.00 35.50 34.22 32.90 31.62 29.98
25 41.00 36.82 35.84 34.90 33.87 32.64

a 4 4 4 y__ 4
niivluansgmnginisidaaunl aqvauAasasnamilasunituiaumiy
Taaauauias
—4— gamgiiisec —m—oamgihloec gamgiii115eC

—— gamgiiii 20°C ——gamgiii2sec

(*Ch
&

ATMZRIN TN D
5

[+] 0.1 0.2 0.3 0.4 0.5
szaZAHETINB0M)

A 8 NTMlangamniinIslURLIawB ISR IANURsUANLSoUIINN Tanausmuaa

5 d 4 4 ¥ A .
3 'Iﬂ!!ﬂﬂﬂﬂ;ﬂl?ﬁ{lﬂﬂ]i«lﬂaﬂﬂuﬂﬁﬁﬂa grtasasuamdasunniusaunimain

NBIUALLHAN, AUANLAE
—— EUA =l i AURLEE

("C)

-

ATUHIEANIIG D
]

0 0.1 0.2 0.3 0.4 0.5
szEEATIHETIMAM)

A 9 nsmluanseamgiinisiasunlaivataiosuanilisuninudeuiinainveans whn uazauwmuaa

N 9 neluansgungiinsufsullas guugiin 5 °C HadwsiasesuaniuisunuSounvi

9 Y

YoATomaNUasuAMUSoUvhAINNewAL, AN nMewas aunsakaniUdeuanuseulduiniign &
waraumuad WernuanuEwenhwiiiu 0.0l m/s  Argaumgiiveeniueawindu 17.36 °C

, , NFEFIVINTUM IS BaLiisuede
UM 14 2007 1 Uszdufion unsIAL-luweu 2563 v A < B
i g atuinermansuazinalulad



f1919 5

uansgaminInUasuuUaIveunTey uaniUaguniusauiiinnmesua iedimuanaiuives 0.01,
0.02, 0.03, 0.04, 0.05 m/s

qmwgﬁwmﬁ'](T) gausgiitaniuaa(°C)/a21ue19(m) yaaA3nsuanaguauiou

0 0.1 0.2 0.3 0.4 0.5
5 41.00 23.97 22.52 20.90 19.59 17.36
10 41.00 21.06 19.51 18.28 16.75 15.24
15 41.00 19.34 17.87 16.50 15.51 13.93
20 41.00 18.13 16.88 15.78 14.57 12.65
25 41.00 17.47 16.10 15.03 13.99 12.34

n‘:nhla'aqgirﬁgﬁnrnﬂ%u'um]aqriiqm"’:aqllamﬂsgun'n:u?a'uﬁlﬂu"i'a'n.
. nainal .
e AITIE T 001 s el AITLE T 002 s Armnini 003 m's
i AT T 0,04 s e AT 0.05 ms
50
v
E-] 40
-
£ 30
£
ugg 0
E 10
= 0
0 0.1 0.2 0.3 0.4 0.5
szazATIMEINE(M)

AN 10 n3uanRamaiinsUasuslaeases wanidsunnufeuivinannewes wWedimuaninud
v031i1%111U 0.01, 0.02, 0.03, 0.04, 0.05 m/s

INANTN 5 WA 10 UaRSAHAaNSAle  0.02, 0.03, 0.04, 0.05 m/s RaunQiiU 5 °C HaaNS
IInNsIassvenAsasandsuauseuiiviniain  ainnisuaniUdsumauseulduiniigaiinanusa
Fa noawas Wefmuaanusawesdiwindu 0.01, 11 0.05 m/s fdrgamgiieniueaiaiu 12.3¢ °C
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M1379 6
WSHUTEUA 18U aNENITUaNUAEUAIINTOUTINYOUATONUANUAEUAIINTOUTIININTANNBIUA A1
HAANE 32T SAIIUAUNAINT 910715978890 7597971(simulation) AT 0.01, 0.02, 0.03, 0.04,

0.05 m/s

ﬂ:;'ml,'éwamj'l(m/s) 0.01 0.02 0.03 0.04 0.05
TC’] (oc) 5 5 5 5 5
Tc,o ©C) 17.36 15.24 13.93 12.65 12.34
Thll (oc) 41 41 41 41 41
Too (°O) 24 23 22 21 20
ke 0.446 0.446 0.446 0.4465 0.446
my (=)
M, (k_g) 0.003 0.006 0.009 0.012 0.015
s
W 368.9 524.5 633.8 805.2 877.3
U ( m’°C )
2
€(%) o 51.37 28.48 19.62 15.18 12.49
=
NTU 5.044 4.896 4.682 4.597 4.582
W 1352 1352 1352 1352 1352
hi ( m” °C )
W § 441.4 681.5 878.1 1247.4 1430.7
ho ( m’ °C ) 63
°&
W 329.1 446.4 528.1 635.1 679.4
U ( m’°C )

NN 6 UanIAHAaNENNNITIIReY  dNUIEANTNITE18WMAIINT B UTINUINAFAIN
NM59@RIVINAY 877.3 W/m*°C kagAANNANSATLIN

WINAU 679.4 W/m?2.°C

WAXAINAITAILIN VBUATDILANLUAEUAIINT DU
9InTen VoA MvunAuEIvesiviiu 0.01,
0.02, 0.03, 0.04, 0.05 m/s gaungau1 5 °C leiein

NIANTIVINTUATINE DA W Te

e o A o
UN 14 aUun 1 Uszaaou unsiAL-luwigy 2563 atuinenaansuasnalulad




Surface: Temperature (degC)

AW 11 uansgaminisiudsunlamesaisuanilfgunnuiouliioninisiaeanisvinau (simulation)

NN 11 wansgumniinsiUasunUadves
LASDILANLUALUAIINSBULLDYINNITINADINTYINETU

(simulation)

d35U aAuTena

NNFERNLUUMITERA (simulation) 9aumnadl
11 25, 20, 15, 10, 5 °C warauunilioniuea 41°C
suaqLvﬁlamaﬂLﬂﬁaumm%uﬁtﬂuiﬁ@ NBILAS L1EN
waraunulad Radnsiadesanilisunnudouiiiy
%%iﬂmqLLmﬁﬂﬁqmmﬂﬁmmLamuaaamaqmﬂﬁq@
wazanu1sadluldlunisuaniudsuninudeusin
aouzleszinevosuialiivasuanuziuvennar
Idunnilgadidwindu 17.36 °C figaungiith 5 °C uag
¥Ms31aesnsvie (simulation) qmmﬁfw 5 °C
fimnui$y 0.01, 0.02, 0.03, 0.04, 0.05 M/s NASWST
A 005 m/s annsadilUldlunsuaniuaey
anudeunnaniurlessmevewialmuisuanus
L?;Jusummmvlﬁmﬁiqm QAMIVBABVNUBAAAAINN
fignilen it 1234 °C duussAvsnsemanieu
STA Wi 877.3 W/m2°C.

4

aAUsienNa (discussion) NNNANITINADI
1991914 (simulation) A28lUSWASUABUNILABDS

°o = < a a a v
dsaguulumumguiuarauyfgnunisive

YaLEuBIUE (suggestions)
N1598NLUULATRIMANIUABUANT B 1N
& ) s
arsiemueaiiunilslussdvsznavlussiveves
wiasnldluniseanuuy  onalinauandAidanaInn
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aulamusielula
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M373Te swiensdeulazutltounses uay
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