Study Analysis oven dried banana plant solar green house

A Case Study in Sirivanich (S & W) Company
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Abstract

This research is a process of making a commercial oven dried banana dried banana solar green
house and to study the moisture content of dried banana standard, And to compare the relative humidity
and air temperature. Humidity ratio of air Mass of water vapor the air, Apply million year-end of the air.
And heat the air. Analysis to determine commercial solar oven dried banana Green House of Sirivanich
(S & W) Limited. The percentage moisture content of bananas lost an average 50% of the total banana
flesh. Mass of water vapor content of air in the oven banana plant was about 367.1 kg water vapor and can
obtain the heat for about 40% compared with the average solar energy per area of solar energy potential
map of Thailand (2542).

Results from the study and compare the values found. The solution of baking banana plants that
are connected to the police station with bananas, temperature and humidity of the air flow is not good
enough, So, should improve the exit area of air drying of banana plants to assist in the transfer of air
ternperature and humidity better. And there should be cleaning the roof (polycarbonate sheet) of the oven
dried banana plant solar green house in order to improve the performance of banana plants drying in the

solar energy better.
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Suitonne | Huitonuno | Sufluinine Suitz1y/10 :
A 1 3 ; Fuil 1311012553
i unafi 1 (kg) | naafi2(ke) | 1aaN 3 (ke nani 4 (kp)
mou | mew | mew | mew | mew | wow | aou | dandae | mawdequw | deweu | wdseu
h | dw | dh | b | wh | odw | pon niam) (kg) (kg)
N 1 10 9 8.1 7.1 7 6.6 6 5.4 4.6 43
2 9 85 | 82 | 72 | 69 | 58 | 53 5.4 45 4.1
3 92 | 86 8 7 68 | 59 | 56 5.5 4.7 4.4
4 10 | 93 | 77 { 67 | 66 6 57 55 46 43
5 102 | 92 | 82 | 73 | 72 6 5.6 5.4 5.1 48
6 10 9 83 | 72 | 71 6 52 52 53 5
7 102 | 9 81 | 72 | 71 | 63 | 52 5.5 5.3 5
8 o | 88 | 78 | 68 | 67 | 58 | 56 5.4 5.4 5.1
9 10 | 72 | 87 ] 76 | 715 | 61 | 57 52 4.6 42
10 103 | 9 8 7 69 | 64 | 58 52 45 4.1
1 1021 9 8 72 | 71 | 68 6 5.5 47 45
27.8
12 10 9 8.1 | 7.1 7 6 5.5 53 4.5 42
Y 13 10 98 | 84 | 78 | 77 | 68 6 55 4.7 44
14 10 | 95 | 84 | 76 | 75 | 62 6 5.4 4.6 42
15 10 | 94 | 78 | 74 | 74 | 64 | 58 5.4 46 43
16 9 88 | 84 | 74 | 73 6 53 55 47 43
17 10 | 92 | 17 7 69 | 64 | 58 5.5 4.5 4.2
18 10 | 94 | 72 | 74 | 713 | 62 | 57 - - -
19 10 | 93 | 82 | 68 | 67 | 58 | 51 - - -
20 103 | 9 82 | 62 | 62 | 53 | 48 - - -
21 92 | 83 8 72 | 71 | 61 | 56 - - -
22 92 | 87 | 85 | 72 | 71 6 5.4 - - -
vimin
- 2158 | 197 | 178 | 1574 | 1551 | 1349 | 1227 | 2738 91.8 80.9 75.4
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ALININEATIINTFULUAMAN 91.8 AiTaniu (awminaasndoausiazdu
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A uInIg TN audhanmsgwilon
1M
(%) (%)
uand 1 9.543 8712
A
unafi 2 23.762 21.218
d
upad 3 16.457 14.485
o
WART 4 13.320 12310
= ;
ARY 5 20.768 18.672

A1919% 3n. uamadnninndanslaandui 10 oAU A, 2553

il . . .
Tuili11112553 | umi2/11/2553 Fuitia/11/2553 o a
10/11/2553 Yuii 14/11/2553
vt | weaftge | weedizae | e e 196 4 (kg)
meM | mowu | mou | mow | meu | aeu | @ow | dandos | mawnde | neweu | ndlewy
W | e | W | dw | | e | pen | (uundim) | (kg kg
1 10 | 94 | 85 7 64 | 56 5 52 6.8 6.4
2 10 | 95 | 87 | 72 | 65 | 58 | 33 5.1 5 45
3 10 | 95 | 88 7 63 | 56 | s 5.1 5 45
4 0 | 95 | 85 | 71 | 64 | 58 | 52 5 5 44
5 0 | 95 | 82 | 68 6 54 | 48 61.4 49 4.6 42
6 0 | 94 | 85 7 64 | 56 | 51 5.1 47 43
7 10 | o5 | 87 | 66 | 59 | 52 | 48 49 46 4.1
8 10 [ 94 | 85 | 69 6 54 | 49 5 47 4.2
9 10 | 95 | 85 | 69 | 61 | 55 | 49 5.1 52 48
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i " 4 o o 4
TuRti/11/2553 | wiit2/11/2553 uii13/112553 o d
10/11/22553 Suil 1411112553
owfi | wafitae | veail2ae | ueefts ke unafi 4 (kg)
Wmev | wou | @mow | bW | ABM | meu | meW | fAnde | nuwde | newew | wiieu

wr | fw | dh | e } odh | du | dn pon | (uundie) | (ke (kg)
10 10t 94 | 84 | 72 | 65 | 58 | 51 49 6 53
11 10 | 94 | 85 | 722 | 66 | 58 | 53 5.1 59 5.4
12 10 { 93 | 83 | 72 | 66 | 58 | 523 5.2 6 5.5
13 10 9 84 | 64 | 57 | 52 | 46 5.1 44 4
14 10 | 94 | 78 | 66 | 58 | 52 | 46 5.2 45 4
15 10 | 9.1 85 | 72 | 65 | 57 | 51 4.9 43 3.9
16 10 | 92 | 85 | 72 | 65 | 58 | 52 4.9 4.4 4
17 9 8 72 | 68 6 53 | 48 5.1 44 4
18 0 | 86 | 74 | 66 | 58 | 52 | 46 49 42 3.9
19 10 | 92 | 85 | 66 | 59 | 52 | 47 5.1 42 3.8
20 9 82 | 729 | 7 63 | 56 5 5 57 5.1
21 10 | 9.1 7.8 7 62 | 54 5 5.1 5.7 5.2
22 ™ | 85 | 79 7 64 | 56 | SI 52 58 53
23 10 { 92 | 81 | 73 | 65 | 58 | 53 5.1 538 5.2
24 10 { 95 | 81 | 73 | 66 | 58 | 53 5.1 45 4
25 9 85 | 79 7 63 | 56 5 5.2 44 4
26 10 | 91 78 | 69 | 62 | 54 | 49 4.9 4.4 4
27 10 9 74 | 66 | 58 | 52 | 46 4.8 4.5 4.1
28 10 9 82 | 74 | 65 | 58 | 52 5 4.5 4.1
29 10 | 92 | 84 | 106 | 69 6 54 5.1 44 4
30 10 9 8 72 | 68 6 53 4.9 4.6 4.2
3 10 | 92 | 84 | 76 | 65 | 58 | 52 52 4.5 4.1
32 10 9 84 | 77 | 97 | 85 8 5.1 46 42
33 13 | 113 | 105 | 94 9 78 | 7.1 - - -
4 14 | 123 | 116 [ 104 | 96 | 82 | 75 - - -
35 14 12 | 121 | 104 | 86 | 74 7 - - -
36 15 13 | 114 | 101 | 93 8 7.5 - - .
37 15 14 | 122 | 1 9.7 | 84 | 78 - . .
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et $ufliv1/2553 $dt $uit1311/2553 Sl 1411172853
10/11/2553 12/11/2553
0wl | unefii(ke) | unafi2 (kg | uAaf 3 (kg) AAH 4 (kg)
BOM {MBW | MBH | MDY | MBY | Meu | mew fanae Aunde | feusy | wi¥iey
wh [diw (W e {dh [du | dh 20N (uundn) | (ke (ko)
38 14 | 128 | 11 | w0 | 94 8 7.5 - - -
39 14 | 124 | 101 | 10 | 94 7 8.6 - . -
40 4 13 1t 102 88 | 78 | 76 - - -
41 14 | 122 | 108 | 96 | 79 | 82 | 71 . - -
42 15 | 134 | 114 | 102 | 106 | 92 | 64 - - .
simnin
. 459 | 4187 | 1764 | 3294 | 2969 | 2614 | 237.8 61.4 161.5 1573 | 1427

ar A ar -] = o é : o
wanemg Tuh13/11/2553 finsdaganmndveenion 61.4 A lanfu Gaundeiimiinvesnd sliguam
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TIONINTIUUUIININU 161.5 Alaniy ('ij']‘H‘Nﬂﬂ]ﬂﬂﬂﬁ?ﬂl!ﬂﬂgquﬂﬂﬂu'l‘HUﬂi'Jilluﬂﬁ‘i]'lﬂﬂﬁ'lﬂl!ﬂﬁgﬂ'lﬂll
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A o ﬁ ~
mm'uummgmum A ‘MN'|911§11411|UD
nan
(%) (%)
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uaatl | 9.625 8.780
=l
uAai 2 25.506 22.589
=l §
UARAN 3 24,527 21.823
=
uantl 4 19.150 17.475
uanf 5 12.901 11.882
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(Y] a T A:l = b 7] ar A a

fegumsdiniml  omsnoud Isseundrohgungi 223 °C anuSuFINT 85 % uazhgmungdl
a 41 o FYI

34.8"C AMUPUTURNT 47 % ndauTssoundae

VINAUNT 2.1 é’mﬂduummﬁmmmmﬂ
(0.622P)

A4
dlo P, =101325Pa
Patm—

| t
Tau@ P = %RHP.,, uaz Py, = (610.78) (e(t+233-3)(17'2694)) AU 2.2 4A22.3 MUFIHU Rursan
(223
ommasoudnlssey P, = (610.78)(e(zz-s+zaa-a)(”'2594)_) =2677.154 Pa

P = 0.8B5 X 2677.154 = 2275.581 Pa

s iy . = (0622x2275.581)
1™ (101325-2275.581)

=0.0142 kg/kgdry air

34.68
Ansanememdeilseey B, = (610.78)(e(m+—zsa-s)“7'269‘”) —5515.430 Pa

P = 0.47 X 5515,430 = 2592,252 Pa

o, = (0622X2592.252)
2 7 (101325-2592.252)

W
Aarly =0.0163 kg/Kgary air

mmmmwaehqé’mwﬁ'aumm%yu'lﬁ'mnmlms 2.4
Aw = 0, - W, =0.0163 - 0.0142 = 0.0021 kg/KL gy air

NNAUNIIZ.S AUOUNTAL
h = (1.007t — 0.026) + (2501 + 1.84t)
3
Fu by = [(1.007 x 22.3) — 0.026)] + [(0.0142)(2501 + (1.84 X 22.3))] = 58.639 kl/kg

h, = [(1.007 x 34.8) — 0.026)] + [(0.0163)(2501 + (1.84 X 34.8))] = 76.772 ki/kg

FNsOMHaMateUMall Idnnauns 2.6
Ahgy=h,—h, =76.772 - 58.639 = 18.133 ki/kg

HazINANNIS 2.7 Muedlsuiasdunig

v=(1+ 5-"]{‘—‘-"-) Ryt /Py

a 1 0.0142%455
Aymaemanowdnlsiey  v= (1 4 222X

AX1%5) (286.9)(273 + 22.3)/101325

= 0.855 m/kg
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1 o 1 d A ¥ A {
Tug2917871 8.00-17.00 4. VINMITAMANILTIAWRAY 1,054 m/s uazAufnIudveIeImmnGy 1.42 m’

amsamoasms lnaanlsunsvesomaldvidy 1.054x1.42 = 1.496 m'/s

nneums 2.8 awsomidasims naiFanavesomeaidnn my, = -2

1,496
L= 217497 k
Myir 0.855 7 g/s
nareusemsasms awan lethvetemeaasdmdsemrdouvesomaldvnauns 2.9 uag

2.10 MNA 19U

v
dasims inalBanalehweenme  m,= m_ (Aw)

air

4
al

A1 = (1.7497)(0.0021) = 0.00367 kg/s
HAEWAINUA LT DUUBIBIN A Q = my (Ahy;, )

3
AaTT = (1.7497)(18.133) = 31.727 k/s

) ¥
-] I | F —y -] o A
fvdamsmin 2 snamasyesdasins ladawaatothwesoniadui o, 10, 11, 12 uagl3
~ ! o o A
WOADN Y W.F.2553 ChTT 0.0101, 0,013, 0.0118, 0.0099 wuag 0.0117 kg water vapor/s ATNAIAL 11D
or 1] A & o g I Q‘I
avudoutudrmmfinsdataau it Isseundosmdna 8.00-17.00 w. ituszozar 9 Falue

v
1 @ 4
fﬂln5ﬂﬁ1ﬂ1u')ﬂ‘ua@1ﬂu11uﬂ‘|ﬂ‘|ﬁlﬂau1ﬁ

5'1417% 9 wqrﬁimuu W.A.2553 0.0101x9%3600 = 326.56 kg water vapor
Suft 10 woRS a0 W.7.2553 0.0130%9x3600 = 427.29 kg water vapor
ud 11 WOATAI0U ¥.7.2553 0,0118x9x3600 = 380.90 kg water vapor
St 12 ngAS oy W.A.2553 0.0099x9x3600 = 321.56 kg water vapor
’Jamﬂf‘l 13 wqﬁ%‘mﬂu WA.2553 0.0117x9x3600 = 379,32 kg water vapor
w7a lei i ‘ummmﬁmauﬂswmm 367.1 kg water vapor

Mﬂmsﬁimswﬁma-'lmiwaemﬂmlu-'isw‘uﬂﬁquﬁmﬁm‘imuﬂ?&mﬁauﬁnﬁaagmaﬂﬁq% 4.2
nJaﬁ%uﬁmm‘ﬁummﬂﬁ’auﬁmnﬁu'lﬂmnmiﬂwmmé’u"lﬁ'ﬁ’umn1mi’lu'szusnm 5 Juii Idhmamniy
Tssoundaonn’] Tavil

wnlodwosematuTseundamadolasilseue 367.1 kg water vapor

wediudaduvesndauifiorsangaduly 49.24 %

PwavesndwiiRnsandulsang 4 veafmandwfiannsemnluTseundao

uaraed walerhidannmameaduvesndtefiresan Tnundeanidulseim 40 % uie
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- b 4 &
U520 (49.24/100)x367.1 = 180.78 kg water vapor vosUsanamialesiiesenieslasmashanyatulssey

a o o r-3 4
nf’hﬂwmamumemmuuuunsmmﬁ

Y ° ’ o o A - I i

fedrmadmind  Amdsauanueuvesiuin 9, 10, 11, 12 La¥l3 NYAIAILY W.A.2553 A undy
ac o o w |

523100 -60.24, 55.57, 49.13, 44.44 110356.09 A TaTnf(kw) MUy tazvmRunszumeluves Tsseu

ndwilalasilszunn 178 m’

¥
or

L] ar A L] =y Q -y
Aoty Amdsnuanuioumaniian (60.24+55.57+49,13444.44+56.09)/5 = 53.1 N ladné d@m150fa

Humwdsnuanuieudeiufimas 53,100/178 = 298.4 W/m®

A = ar cl ~ o
diefeufudeyaununfnenmmdsnuuaserfindveslszmealne e, 2542) TasnsuWannuas
] oy ar = o = o W @ = A [ o gy “ﬁ =
duaFundanuuazaazInemans uninededailing Sandaivy lanlidmd s unasefiadaeiun
i 0 - '
Wmhe 5.13 kwh/m'-day %30 213.75 Wm® tazonmifandiunszuiunisluveslsonadaeiia
Tagssua 178 m’
o 3- 1 9 o o o = Jd'.v-;:il 1 J A o
fatlupaaedl IsesundondnuuasnfiaduuuasuediiainuisuvesomenoRuia mae

gandnalszane  [(298.4-213.75)/213.75]x100 = 39.6 %
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Ryasudulndafuaiuaiuugnyn AATINFHUTDINA
(Twin wall polycarbonate) (%)
#l4 ( Clear) 65
A1 ( Bronze ) 30
A ( Blue ) 20
Aden (Green) 30

winmwg : aundoumnndsauuasenfiaduuuniuadindosuculnda i fueuun uiu

o
qn‘n]un (Twin wall polycarbonate) Ala(Clear) Hinn www.inter-quality.com, 15/03/2554

d J ) 1 1 1
AN 24, wamdulsr@nsnisdismacyfauuasAndafduinisdesadiereudineanaiuing

ALRIUALLILGNYNTA3E 697 SRR Twinlite Standard

Aueawduln@aFuauanuugnyln | Anlssaninisdumanaday N19489%I19UBIUAY

(Twin wall polycarbonate) (W/m2°C) (%)
Clear 60.31 90
Gray 34.46 18
Bronze 41.06 33
Green 44,23 46
Blue 48.29 22
Tosca 44,39 47

NHBLUE ﬁm www.inter-quality.com, 15/03/2554
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d { | 1 1
AN919% 39. uansduilsrdvsnisaramanuiaunazdlefidusinmdasadnsrnsuasansunuivg

AfuBALLLGNYNI8@F1a THALLY Twinlite Cool 6 mm.
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Fuasudulndadualunwuugnyn | dulsz@ndnscremanaay NSABIRINIUDINAS
(Twin wall polycarbonate) (Wim?.°C) (%)

Opal 0.3 33

Silver Millenium 7.25 20

Silver Blue 15.96 25

Gold Millenfum 27.73 24

Green Cool 35.66 33

Blue Cool 37.16 26

Grey Cool 22.96 10

Bronze Cool 28.51 19

o
UG NN www.inter-qualily.com, 15/03/2554

2 INRANSURLUALLILLLEUAY (Solid Polycarbonate)

=l 1 - 1 e .
51191 34, uuln@pfuaumLULLHUAL (Solid Polycarbonate)

o
(N1 www. thapaneep.wordpress.com, 15/03/2554)

g 1 & . 1 = 1 =y A
TaAFuRmLLLUENAY (Solid Polycarbonate)iieg 2 wlinldud aiahdluuuueges: uaz
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ANNIRAGINAATE  dAuAmuLTaes  wanzdrfueulaundaalng wmsnfnaning
>

AFURIAATARER (PC Crystal) 99.9% uanannilfifuanufeuuazussdanmialada (Uv) 4R

aaTLamLLLILEWAY (Solid Polycarbonate) H@vavinm 4 § 14un. @la ( Clear )& ( Bronze)

a9 (Green ) uay Zinidu (Blue )

[] s’ . 1 =) ] - 4
TwaATuatunwLLLeusL (Solid Polycarbonate) Hag 2 afiatéun afanduniviagysy ues
=Y 4 1 ’ [} 1 1 1
damlunuLReutas At iunnreuasdadinuuar At 199 Bunuau e udasinua e uIng

| e ) o
ANFUBLUALLLILEMAY (Solid Polycarbonate) #ilndiAe i

2.1 ndmduaiunailaluuuguss (Embossed Sheet Polycarbonate)

517 49, Indanfuaiumuuufuaiinagesy (Embossed Sheet Polycarbonate)

(‘f’l}m www.akesteel.com, 15/03/2554)

Embossed Sheet il Inaanfuamn wuuusuiu dunitfaBen Anfuniledifosgase uuy
Aodu via nzngm  AnwoisnisldauuargnianiBidwiioaty ui Solid Shest urgmNsofiuLaIAL
andandldannnds WA Tusmnudafannely ues nnevanatas axldundean fsna RowuuGen
yin T Fesansadaldalivnguunmaaonadainis fedsinsedng fdldanyionun 6 Fldus Roala

(Clear ) mRtas ( Yellow ) §indu ( Blue ) @fa( Green ) &1 ( Bronze ) uas Fsiyy ( Pink )

2.2 weulndpdfualunsiianuuaau (Corrugate Sheet Polycarbonate)

< ' <
gﬂ‘n 53w IHAATURILALLLIRAY (Corrugate Sheet Polycarbonate)

(ﬁm www.akesteel.com, 15/03/2554)
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wdmnfunLm wuuaey (Corrugate Sheet Polycarbonate) udnuitwandusiantnianfueimun
fAstpanuTeusanumiu Wuaerndda saminn sl wesiuged uv Aaldselamildunnung v fin
wianlsesn Gaufiull uulaanagdn Tramnfauanaanisinens niarassdnenin i Suuvasuld
@anvanauuy i saudng wwudansd vife wuu 45 aeu Sasnnsaldfantuaiadnldd faunnues
Wi 189 82.5 3. W 1 1, 819 6-12 s Sivanua FlEur Rla ( Clear ) Ainiu  Blue YA (Green)

WAy a‘m( Bronze )

A 1 (] (]
AIFN 44, LLﬁﬂ\!lﬁN’]mﬁlﬂdLLﬂQd'ﬂ\‘lNWNLL@SLE‘N’]mﬂ']’m%""ﬂuﬁ’r]\‘lNquﬁlﬂﬁllﬂu‘[ﬂaﬂﬂﬁ"hﬂmﬂ Y EM]

fiu (Solid Polycarbonate) 391"14‘]

Fuausuiwdmiuaiun Finnaaiudadasinu 13 a1Auiaudaseing
WUUAY (Solid Polycarbonate)
&4 (Clear) 90% 79.45%
¥ (Blue) 47% 44.39%
A3 (Green) 33% 75.17%
#inidu ( Blue ) 26% 74.01%
@212 (White) 20% 0.72%
A1 ( Bronze ) 19% 52.18%
fwn (Gray) 10% 44.27%

naELng '7‘1:4'1 www.akesteel.com, 15/03/2554
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