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Abstract

This thesis study improving manufacturing process in order to reduce
production time and solving problems in the banana packing factory, One banana Co.,
Pathumthani relying on manufacturing processes principles. There were two urgent
parts needed to be improved. First, improving the banana curing process in order to
reduce curing time for 5 minutes by considering to use an electrical hoist, timer and
clearly work definition for workers. Second, the drying process which spent the longest
average production time of 20.95 minutes needed to be reduced. Three blowers will
be installed in vertical direction to the product for the improving drying process time.
This will improve average drying time for 10 minutes and reduce average drying time 10
minutes. Moreover, the appropriate cooling system was re-designed to saving energy by
implementing of cooling load calculation of 20 TR. The data of cooling system with
high coefficient of performance (COP), price, and contact of dealers will be presented
to the factory owner in order to make final decision relying on the factory budget. In
conclusion, the owner decided to improve the drying process firstly because of
minimum budget 6,666.10 baht per unit excluding installing cost. The report of

improving manufacturing relying on manufacturing principles and considering of



selection of equipment or methods within the factory constraints such as area, cost
and labors will be presented to the owner. The process or methods of improving,
advantages and disadvantages were also reported in order to provide information to
the owner before making the final decision or selection what the process/methods will

be firstly chosen.
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t
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4 ;A 2 a0 a v &
ARUIUIUANUTDUVAEEDNNNARNMS (KJ)

Aouavananiue (ke)
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U 9
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Fruits Vegetables
Commaodity | Temperature | Watts per | Commodity | Temperature | Watts per
5 kilogram % kilogram
Apples 0 0.012 Asparagus 0 0.023
0.019 5 0.110
10 0.078 Beans, lime 0 0.110
16 0.531
Apricots 0 0.015 Beans, 0 0.064
0.023 string 5 0.090
16 0.110 16 0.283
Bananas Beets 0 0.036
Holding 12 0.044 5 0.055
Ripening 20 0.123 16 0.097
Chilling 24-16 0.319

5.) Anudeudug
auSousnunaindudeuiing1nuiunda seiln1sAruanaudsufidisiman
sarUsznaududn Wy
- AnuseuIInuasEIaneluia i

o = Watts X galuanislganu
light — )
. 24 7lu

-n3zvasnuvnauluiondu

_ $wnuau X §1laen15vieu X Heat Equivalent Watts /au
L= <
. 24 Tl

IneA1 Heat Equivalent fiAwviniu 261 W/Au
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3.2.1 UWNURALARILIALAZAS
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Tudusinnisaunan

TIME STUDY OBSERVATION SHEET

Page No. 1

- a w
FOWANNI : NAIEVENNDI

ATEUIUNIT : ARLAY

Yudl 7/11/2559

nml,’?u 9.30
11.30

dugn

&
UURNBDU @ AR

o3 dagdu  Uiuug

U UA
v
W18 2 e 4

c‘ o il -l I ] ﬂf s
FIEUANIUTIINY : 9N AdaoalUTe duasdduieane AMuuaung 51.4%

gaumgil 30.2 °C

s

AU : d3558n

gunsal : windunian (W)

funu NULeY 1 2 3 4 5 Avs. S.D.
1 Anlsnaae 0.16 0.18 | 0.26 030 | 021 0.22 0.0576
2 &ranazenn 2.41 3.15 3.43 258 | 4.32 3.18 0.7609
3 nMIguETaraIediney 3.59 1.45 245 429 | 544 3.38 1.6127
4 hnagluain 2.07 1.17 3.02 311 | 253 2.38 0.7945
5 soLUUAY G| 4.30 4.09 7.07 5.59 531 1.1963
6 dronaeluius 0.18 0.20 0.15 013 | 0.16 0.16 0.0270
7 Wl 2210 | 2054 | 2531 | 1529 | 2151 | 2095 | 3.6349
8 ghendeluidinszuiunis 0.06 0.06 0.05 0.03 | 0.01 0.04 0.0217
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Tududinnisdunian Page No. 2
TIME STUDY OBSERVATION SHEET

ﬂl = ot &« v et J
VDHAANDIT : NAIVWDUNDI NI¥UIUNIT : UTTY WU 7/11/2559

asy 930 Augm 11.30

Jumau : Packing VRN
Bs daglu  Uiuugp M8 2 Nia 4

H3uLIan : 301

FINUFOUTIVINY : enFdvaUTY uaEIieane

gunsal : undual (uiv)

JunoU UL 1 2 3 q 5 Avg. S.D.
9 Lﬂﬁauﬁtﬁf’m‘szmumsﬁa 1.38 8| " RaT 1.39 1.43 1.36 0.0552
10 UFFIAIMEN 0.02 | 0.03 | 0.03 | 003 | 0.03 0.03 0.0045

MR ARsmgIasKaLazmtunaluynqduneuesnIzuIuMIWUEET
wialymesnidu 2 daudil

1) Uggmarnnisuyansazansdineu

lutumeudl 3 Faduiunouraimathndrevewveiumsazanssiieunszuiunsuan
tievhmsuundevesmeddinal 5 unit udaaandimsuy 35 Ty v inareveunasgn
auaueimanaridduihsuussnundendmsunmstasimisanmstuaatlunssu
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wazn1sdndsenalgvennasasfuaisarated iveuldaulunisdndes lnefujifauasmiu
néeveuvesitasnaasaansavatedineuvinlissaznainisusueindievemomausniiasg
Uauagndrevenviemagavineiiasgueiimuuansaiu Tasldanadelunisiuie 338 uail
Falinsamunaniimslilunisusasazaedinoudwmalind eveunasiivuarsazaresiinen
Linsurimun 5 wiiuagandindnivun minldianiu 5 wilavdmalianiiniidmua i
WansEMURBAMATHARTNI uananilunsdidsandaeveunaseaniinyeaisazanydiivieu
AUfUANuaAeseanlinundinundendreeunesundiunasniosgluleaisazany
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1 ¥ o U 4 o L] s A
FaonpulTIineu Uasaduludesaunmuemdnnulussesen wuudasiuaniiagui 4.2

2) Faraniimiun Weudlutgmludunaiundsaumesilinsnunnnsgiu
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4.1.2 nseuaUn1sUILIAY

= 5 (73 o s v = s d’l" Y [ v dl U cll
) senuuURRRTiRaNgAaImnIsy 9 3 Mlinedfuiunlfzdedoulanifigui 4.3
) Usuaesuiemslunisidrannidududnluiiemasaintunandae (Wias)
)

YINATUTDISULINUNTINAAL

1
Z,
3,
4.) Uszanmmafiamnsaanadld 9anmssuanmstemaiuieulagnswinnudauwuy

U3AU (Force convection)

-NEHUANILTBUINNITNIANUTBY aaumgiiann 28 °C i 25 °C
Q = hAAT = (140 W/ m”"K) (0.014 m) (3) = 5.88 W

NANUANSBUINMT MY
Q = mAhg

T8 Ah, 993 25 C = 2442 x 10° J/ kg

Uunmnaiissme (m) = 1.44 x 10° kg

oy Q = (144 x 10° ke) (2442 x 10° J/ kg) = 3516.50 J

Ananaldlumshuialdeinaunas
QAT =Q
AT =Q/Q =3516.50)/588W =5985=9 min 58 s = 10 min

& I v L
naauIsnanadlalunszuiIunIsIuAe = 20.95 — 10 = 10.95 min
faty nszuIunswiausaanatluldUssaa 10 Ui

JUR 4.3 n1seanuuuAnfaiRaunszuIun1sdIum
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4.2 nmsuiudsaudledaymnssiannuiy
o & da O o 2 dwv L g = g a a
1NFUT 4.6 uansiunafsszuuiANUIEUnEUTENBUNISABINISARAAL LAY

15.00

! t
8 [
i
l 8
@
g
:

P 4 da @ [ o a a
'E‘U‘W 4.6 WUNARANTZUUNIAIHULEULWHLAL

1. Ananseyiaudy
msphanuiuiresmstsulpiuilulssliduienhaandy 25 sswwaidua
flvunn 230 M31aAT ge 3.20 WA AMuIuArsEYANuBUlER
1) anszfirusfadiun
ansgirusTadaniivomn 8 dlasutaust 6 @ Wy 1 41y uasiwau 1
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= o o v o |
F157199 4.1 LEARAIAITENHIURUNLYILIYE 8 dU

e UMW/mK) | Am) AT(K) QW)
i 1 3,57 48.00 15.5 2656.08
Fdi 2 3,57 57.60 15.5 3187.30
il 3 3,57 16.00 15.5 885.36
il 4 0.28 12.80 15.5 55.55
il 5 3,57 32.00 15.5 1770.72
s 6 0.28 44.80 15.5 194.44
iy 3,57 230.00 155 12727.05
WAy 0.28 230.00 5 322.00

TumsE Rt ee 21798.50 W = 21.79 kW = 21.80 kw!
2) n15E91nn1s5lnavesenne
AMnnANITERINN13 1 luaaseniAenaun1s Q = m (ah)
USimstashaviun = 230 m” x 3.20 m = 736 m”

m = 24.876 L/s = 24.90 L/s

Ah = 0.0281 kJ/L

FUATEAINNTSI IMavea1ne = 0.699 kW = 0.70 kW

3.) ASEANNARALN

AMIAINITEINKEASUNIINANNTS Q = mCaAT/timels)
1areINdILVEIMBITABINAUS WY (M) = 24034 kg

Ca = 3.77 ki/kg.K

AT =815.5-298 = 15.5%K

narlumsiiushe 12 4qlus = 43200 s
FWATEANWARAUN = 32.509 kW = 32.51 kW

4.) awsaunmamela

muInAIAUTauIINNIelanInaunis Q = Mass of product x Respiration heat
Mass of product= 24034 kg

Respiration heat = 0.319 W/ke

swANaunmamela = 7.67 kw

5) Mszanvaoalv

fuilulssuiazuiudgaiiusasiaiduiinglidoun 28 waealasléndaonu
waanay 36 W

Waldususzezna 12 dalus
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saunsEnviaenli = 504 W = 0.50 kW
6.) Aszvesauviauluiesdy
Frnunineuimualulsudsag 22 au sgeznainsviey 8 4alu
Jaunszassnuvnulueaiu = 1914 W = 1.91 kw

MsEvANIE TR = 65.09 kKW = 18.53 TR
ARUUAERNE (safety 10%) = 18.53 x 0.1 = 1.853 TR
ATV NUE U VLA = 18.53 TR + 1.853 TR = 20.38 TR

Fuszneunsladndulaviudsiaemssdnduiadususuusnidosnldauszann
A1fign Ao 6,666.10 mwiaﬁﬂajnmhs?m513\1‘vmﬂmzéﬁmﬁﬂﬁﬁﬂmauamw%’wgqmiﬁﬁmi
wdnarinnsandonldaunsaiuasidnsimnsaumuvannssuisnismin Tnefiarsanain
Fadrdadregarelulssay Wy wwmiuiiniseniuny sz Swaumiinegu udy
niufimahiaueuuamensuiulse wiaueburedeiuardordeiAniuuidsznouns e
Wudeyalunisdndulaidenuazdrivarusiduneundilunisuivlanislulsany
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