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Report Title Methanol distillation by the solar parabolic concentration collector
By Mr. Wissaruut Kongsuparuttakij
Miss Weeraya Chongvilaiwan
Advisor Asst.Prof.Dr. Apinan Namkanisomn
Report for Bachelor Degree of Chemical Engineering
Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

The solar energy parabolic concentration collector receives sun light and transmits this
energy to copper tubes which act as the energy receiver. The energy is then transferred to the mixture
inside the copper tubes. In this work, the solar energy parabolic concentration collector was made
from polished stainless steel with the dimension of 1000X1000X2 mm’. The focus point of this
collector is located at the center of the panel and it is aligned with the copper tubes. The copper tubes
have an outside diameter of 6 mm, inside diameter of 4.5 mm and length of 110 mm. The energy

transferred will raise the temperature of the feed before entering the distillation column.

Two initial concentrations of methanol in feed were studied: 40 and 80 % by vol. The reflux
ratios at 0.5 and 1 were used during the distillation. The solar energy that was transferred to copper
tubes was estimated to be 506.81 W. The experimental results revealed that when using a feed at
room temperature and a flow rate of 1 I/hr, the temperature of mixture at the outlet was increased to
61 °C. For the distillation at a reflux of 0.5, the resulting distillate contained 99.40 and 99.50 % by
vol. of methanol when the feed concentrations were at 40 and 80 % by vol., respectively. As the
reflux ratio was increased to 1, the concentration of methanol in distillate increased to 99.55 and

99.70 % by vol. for feed concentrations at 40 and 80 % by vol., repectively.
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2.3.4 M 3N Specific liquid holdup

M3 Specific liquid holdup 11118919N13NAADIUDA Billet and Schultes Insn1 Idvneuns

1 2
N 3 3
b= 12{ﬂJ [ﬂ)3 (23)
NRe,L a

4 o Y o u
dlo N, :udluadiuwes =2PL
Ha
o u2a
N, : Wistuweivesvoural =+
g
ah LY 1 dy d’ = 7o Y v dy d'q o
Sk fand IR INUNIEIFAUMANTIUNIZV0TTAUITY ADNUNAITUNIZTVD
a
Y9UITY
3 JNE G _ 0.15 n70.1
Taof Ny, <59214 —= C,Neai N,
NE Gn _ 025 2701
Ng, >53214 = 0.85C,NpiiNp',
4 ‘;’ d’Q o 3
We  a - NUNATUWIZ093T9UTIY

a, s HuRBasaumanssunizvesiaaussy

Ch>CprCprCy : uanYUEIINIZVeNTQUITY

F, : dulsganimsussy

& : Fraction porosity

& v ) A
clf\jﬂ’]@'nqv]ﬁ']i]']ﬁﬂ%"lﬂﬂnﬂﬂ’li'm‘ﬂ 2.1

A1519% 2.1 AMANHALITNILUDITAAVTIY [5]

Characteristics from Billet
Packing material | Size F, a e Ch Cp L Cy
(mm) | (%) | (m7m’) | (m’/m’)
RANDOM PACKING
Raching ring| Ceramic | 15 380 312.0 0.690 0.648 1.276 | 0.40
Raching ring| ceramic | 10 1000 440.0 0.650 0.791 1.303 0.27
Raching ring| metal 15 170 378.4 0.917 0.455
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AMANWIN 2

A ¢ @ '
AN LU aSIBWALANIWDA

0.80071 10 0.99966 | 0.81165 | 0.81264 | 0.82060 | O. 82259 0. 82458 0. 82657 0 82856 | 0.83055 | 0.83254 | 0.83453
15 0.79600 15 0.99908 | 0.80717 | 0.80819 | 0.81631 | 0.81834 | 0.82037 | 0.82240 | 0.82443 | 0.82646 | 0.82850 | 0.83053
20 0.79129 20 0.99819 | 0.80267 | 0.80370 | 0.81198 | 0.81405 | 0.81612 | 0.81819 | 0.82026 | 0.82233 | 0.82439 | 0.82646
25 0.78657 25 0.99704 | 0.79814 | 0.79919 | 0.80761 | 0.80972 | 0.81182 | 0.81393- | 0.81603 | 0.81814 | 0.82024 | 0.82235
26 0.78562 26 0.99678 | 0.79723 | 0.79829 | 0.80674 | 0.80885 | 0.81096 | 0.81307 | 0.81518 | 0.81729 | 0.81940 | 0.82152
27 0.78467 27 0.99651 0.79632 | 0.79738 | 0.80586 | 0.80797 | 0.81009 | 0.81221 | 0.81433 | 0.81645 | 0.81857 | 0.82069
28 0.78372 28 0.99623 | 0.79541 | 0.79647 | 0.80497 | 0.80710 | 0.80923 | 0.81135 | 0.81348 | 0.81560 | 0.81773 | 0.81985
29 0.78278 29 0.99595 | 0.79450 | 0.79557 | 0.80409 | 0.80622 | 0.80836 | 0.81049 | 0.81262 | 0.81475 | 0.81688 | 0.81901
30 0.78183 30 0.99565 | 0.79359 | 0.79466 | 0.80321 | 0.80535 | 0.80748 | 0.80962 | 0.81176 | 0.81390 | 0.81604 | 0.81818
31 0.78088 31 0.99535 | 0.79267 | 0.79374 | 0.80232 | 0.80447 | 0.80661 | 0.80876 | 0.81090 | 0.81305 | 0.81519 | 0.81734
32 0.77993 32 0.99503 | 0.79176 | 0.79283 | 0.80144 | 0.80359 | 0.80574 | 0.80789 | 0.81004 | 0.81219 | 0.81434 | 0.81649
33 0.77897 33 0.99471 0.79084 | 0.79192 | 0.80055 | 0.80270 | 0.80486 | 0.80702 | 0.80918 | 0.81133 | 0.81349 | 0.81565
34 0.77802 34 0.99438 | 0.78992 | 0.79100 | 0.79966 | 0.80182 | 0.80398 | 0.80615. | 0.80831 | 0.81047 | 0.81264 | 0.81480
35 0.77707 35 0.99404 | 0.78900 | 0.79009 | 0.79877 | 0.80094 | 0.80311 | 0.80527 | 0.80744 | 0.80961 | 0.81178 | 0.81395
36 0.77611 36 0.99369 | 0.78808 | 0.78917 | 0.79787 | 0.80005 | 0.80222 | 0.80440 | 0.80658 | 0.80875 | 0.81093 | 0.81310
37 0.77516 37 0.99334 | 0.78716 | 0.78825 | 0.79698 | 0.79916 | 0.80134 | 0.80352 | 0.80570 | 0.80789 | 0.81007 | 0.81225
38 0.77420 38 0.99298 | 0.78624 | 0.78733 | 0.79608 | 0.79827 | 0.80046 | 0.80264 | 0.80483 | 0.80702 | 0.80921 | 0.81139
39 0.77325 39 0.99261 0.78531 | 0.78641 | 0.79518 | 0.79738 | 0.79957 | 0.80176 | 0.80396 | 0.80615 | 0.80834 | 0.81054
40 0.77229 40 0.99223 | 0.78439 | 0.78549 | 0.79428 | 0.79648 | 0.79868 | 0.80088 | 0.80308 | 0.80528 | 0.80748 | 0.80968

te



0.99966

0965
0.80767

0.80071 10 0.80250 | 0.80270 | 0.80369 0.80668 0.80866 | 0.80966 | 0.81065
15 0.79600 15 0.99908 0.79783 | 0.79803 | 0.79905 | 0.80007 | 0.80108 | 0.80210 | 0.80311 | 0.80413 | 0.80514 | 0.80616
20 0.79129 20 0.99819 0.79315 | 0.79336 | 0.79439 | 0.79543 | 0.79646 | 0.79750 | 0.79853 | 0.79957 | 0.80060 | 0.80164
25 0.78657 25 0.99704 0.78846 | 0.78867 | 0.78972 | 0.79078 | 0.79183 | 0.79288 | 0.79393 | 0.79499 | 0.79604 | 0.79709
26 0.78562 26 0.99678 0.78752 | 0.78773 | 0.78879 | 0.78984 | 0.79090 | 0.79195 | 0.79301 | 0.79407 | 0.79512 | 0.79618
27 0.78467 27 0.99651 0.78658 | 0.78679 | 0.78785 | 0.78891 | 0.78997 | 0.79103 | 0.79209 | 0.79315 | 0.79421 | 0.79526
28 0.78372 28 0.99623 0.78564 | 0.78585 | 0.78691 | 0.78797 | 0.78904 | 0.79010 | 0.79116 | 0.79222 | 0.79329 | 0.79435
29 0.78278 29 0.99595 0.78469 | 0.78491 | 0.78597 | 0.78704 | 0.78811 | 0.78917 | 0.79024 | 0.79130 | 0.79237 | 0.79343
30 0.78183 30 0.99565 0.78375 | 0.78396 | 0.78503 | 0.78610 | 0.78717 | 0.78824 | 0.78931 | 0.79038 | 0.79145 | 0.79252
31 0.78088 31 0.99535 0.78281 | 0.78302 | 0.78409 | 0.78517 | 0.78624 | 0.78731 | 0.78838 | 0.78946 | 0.79053 | 0.79160
32 0.77993 32 0.99503 0.78186 | 0.78208 | 0.78315 | 0.78423 | 0.78530 | 0.78638 | 0.78745 | 0.78853 | 0.78961 | 0.79068
33 0.77897 33 0.99471 0.78092 | 0.78113 | 0.78221 | 0.78329 | 0.78437 | 0.78545 | 0.78652 | 0.78760 | 0.78868 | 0.78976
34 0.77802 34 0.99438 0.77997 | 0.78018 | 0.78127 | 0.78235 | 0.78343 | 0.78451 | 0.78559 | 0.78668 | 0.78776 | 0.78884
35 0.77707 35 0.99404 0.77902 | 0.77924 | 0.78032 | 0.78141 | 0.78249 | 0.78358 | 0.78466 | 0.78575 | 0.78683 | 0.78792
36 0.77611 36 0.99369 0.77807 | 0.77829 | 0.77938 | 0.78047 | 0.78155 | 0.78264 | 0.78373 | 0.78482 | 0.78591 | 0.78699
37 0.77516 37 0.99334 0.77712 | 0.77734 | 0.77843 | 0.77952 | 0.78061 | 0.78170 | 0.78280 | 0.78389 | 0.78498 | 0.78607
38 0.77420 38 0.99298 0.77617 | 0.77639 | 0.77749 | 0.77858 | 0.77967 | 0.78077 | 0.78186 | 0.78295 | 0.78405 | 0.78514
39 0.77325 39 0.99261 0.77522 | 0.77544 | 0.77654 | 0.77763 | 0.77873 | 0.77983 | 0.78092 | 0.78202 | 0.78312 | 0.78421
40 0.77229 40 0.99223 0.77427 | 0.77449 | 0.77559 | 0.77669 | 0.77779 | 0.77889 | 0.77999 | 0.78109 | 0.78219 | 0.78329




than

| T(0C) | Dens(glce - 0.9999 _; 998 997 | 099 T 0993 | 0992 |
10 0.80071 10 0.99966 | 0.80073 | 0.80091 | 0.80101 | 0.80110 | 0.80130 | 0.80150 | 0.80170 | 0.80190 | 0.80210 | 0.80230
15 0.79600 15 0.99908 | 0.79602 | 0.79621 | 0.79631 | 0.79641 | 0.79661 | 0.79682 | 0.79702 | 0.79722 | 0.79743 | 0.79763
20 0.79129 20 0.99819 | 0.79131 | 0.79150 | 0.79160 | 0.79170 | 0.79191 | 0.79212 | 0.79233 | 0.79253 | 0.79274 | 0.79295
25 0.78657 25 0.99704 | 0.78659 | 0.78678 | 0.78688 | 0.78699 | 0.78720 | 0.78741 | 0.78762 | 0.78783 | 0.78804 | 0.78825
26 0.78562 26 0.99678 | 0.78564 | 0.78583 | 0.78594 | 0.78604 | 0.78625 | 0.78646 | 0.78668 | 0.78689 | 0.78710 | 0.78731
27 0.78467 27 0.99651 | 0.78469 | 0.78488 | 0.78499 | 0.78510 | 0.78531 | 0.78552 | 0.78573 | 0.78594 | 0.78616 | 0.78637
28 0.78372 28 0.09623 | 0.78375 | 0.78394 | 0.78404 | 0.78415 | 0.78436 | 0.78457 | 0.78479 | 0.78500 | 0.78521 | 0.78542
29 0.78278 29 0.99595 | 0.78280 | 0.78299 | 0.78310 | 0.78320 | 0.78342 | 0.78363 | 0.78384 | 0.78405 | 0.78427 | 0.78448
30 0.78183 30 0.99565 | 0.78185 | 0.78204 | 0.78215 | 0.78225 | 0.78247 | 0.78268 | 0.78290 | 0.78311 | 0.78332 | 0.78354
31 0.78088 31 0.99535 | 0.78090 | 0.78109 | 0.78120 | 0.78131 | 0.78152 | 0.78173 | 0.78195 | 0.78216 | 0.78238 | 0.78259
32 0.77993 32 0.99503 | 0.77995 | 0.78014 | 0.78025 | 0.78036 | 0.78057 | 0.78079 | 0.78100 | 0.78122 | 0.78143 | 0.78165
33 0.77897 33 0.99471 | 0.77900 | 0.77919 | 0.77930 | 0.77941 | 0.77962 | 0.77984 | 0.78005 | 0.78027 | 0.78048 | 0.78070
34 0.77802 34 0.99438 | 0.77804 | 0.77824 | 0.77835 | 0.77845 | 0.77867 | 0.77889 | 0.77910 | 0.77932 | 0.77954 | 0.77975
35 0.77707 35 0.99404 | 0.77709 | 0.77729 | 0.77739 | 0.77750 | 0.77772 | 0.77794 | 0.77815 | 0.77837 | 0.77859 | 0.77880
36 0.77611 36 0.09369 | 0.77614 | 0.77633 | 0.77644 | 0.77655 | 0.77677 | 0.77698 | 0.77720 | 0.77742 | 0.77764 | 0.77785
37 0.77516 37 0.09334 | 0.77518 | 0.77538 | 0.77549 | 0.77560 | 0.77581 | 0.77603 | 0.77625 | 0.77647 | 0.77669 | 0.77690
38 0.77420 38 0.99298 | 0.77423 | 0.77442 | 0.77453 | 0.77464 | 0.77486 | 0.77508 | 0.77530 | 0.77552 | 0.77573 | 0.77595
39 0.77325 39 0.99261 | 0.77327 | 0.77347 | 0.77358 | 0.77369 | 0.77390 | 0.77412 | 0.77434 | 0.77456 | 0.77478 | 0.77500
40 0.77229 40 099223 | 077231 | 0.77251 | 0.77262 | 0.77273 | 0.77295 | 0.77317 | 0.77339 | 0.77361 | 0.77383 | 0.77405
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