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ﬂi:QﬂﬁLﬂéadﬁaQMﬂ’]W 7 8813 (7 QC Tools) Wiataulumstianeiiymiuazinn sl sy
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(FMEA) 31310312 1R 08NS 0mIgU091A3093N3 HANITISENLINEIINTOLRNIANIINE®
16 780 wriindeau qu@Lz’fmmwaal,ﬂ’%iaqﬁ'ﬂmma 64% LANYDANIIHAANLANLAAY
459,071 119/daw 1w 1,320,453 1a/daw Uszansnmlagiu (OEE) 1ANduaNN 48.37%
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s290m wazstlifvesffifiaduannurauanines

'
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ABSTRACT

This research studies to the problem of the herbal drink process, which is a duplicate process to
causing an opportunity loss of sales 3,823,935 Baht per month, paying of 20 person,
approximately 24,825 Baht per month, The waste in the process with an average loss 153,915
Baht per month, and stop from machine breakdown average up to 900 minutes/month. The 7
Quality tools (7 QC Tool) is apply to help with problem analysis. Then, adjust the balance of
process (Line Balance) is to continuous production. Using the principles of Lean in the cutting of
duplicate process and combine the method together. A Calculation of heat transfer is to reduce
waste from the broken bottles. Finally applying a risk assessment (FMEA) is to analyze for
reduction machine to damage. The result is in being able to increase production time 780 minutes
per month, mechanical breakdown is reduced approximately 64%, Also increase to product
volume average from 459,071 bottles per month into 1,320,453 bottles per month or overall
efficiency effectiveness is increased from 48.37% to 92.70% (Equivalent 12,920,730 Baht per
month). Moreover, the staff is time to relax, reduced overtime payments and waste from broken
bottles.

KEYWORDS: Efficiency increment, Process, Herbal drink
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IINNIFANEN WU UWHUNIITHEALREY 714,000 T20/td0% sunsanaaldasaade
459,071 va9/tfaw Aaldn 59.30% @a47iN9NBEIIINILALTIBLTUATEIIIAINLNHNIG
§199% 20 A% LaRETIN 24,825 LN/Ga% SATININEALARE 93 2I0/MT anfinislses
sanuuy'ld 200 120/t %30 0.005 WA (200 VIR/UNT AasAIINIINEATEIATES
U39 @39 14200 = 0.005 w1i/270) dardn 46.50% 1dulan1alunisvroiadsfs
3,823,935 Un/idan KaaleasesInuinduadfuiAadwiasusnidouas 10,261 979 aa
1w 5.21%

mmgquﬁmaﬁ'ﬂ 153,915 U nAdou uaztialunisnaiais 4,959 wrfindou
%q@ﬁnﬂmnﬁymwaaLﬂ%iaaﬁi“ﬂsmﬁy 900 wfi/fian Aatdu 22.86% AaiduaFalana

lunsane 2,241,000 UIN/Lfan @T{‘lgﬂﬁ 1

Month | Year| Plan Actual |Completion | Plan time production (min) Time lost (min)
) Production | Speed | Efficency
(Bottle) | (Bottle) | to plan Break | Material | Other Down Lost Lost OEE
Break time (Bottle/ | machine
(%) Normal OT. Total | down prolem [uncontrol | time (Bottle) (%) (%)
down (%)|  (min) min) (%)
(min) (min) (min) (min)

1 61 114000 | 24768 21.73% 510 270 780 160 0 50 210 20.51% 570 32 73.08% 2409 9.73% | 52.44%
2 61 98000 58176 59.36% 850 150 1000 385 [ 125 510 38.50% 490 58 49.00% 4197 7.21% | 27.96%
3 61 66600 | 31536 47.35% 885 0 885 462 0 90 552 52.20% 333 36 37.63% 6113 | 19.38% | 14.50%
4 61 40000 20976 52.44% 375 [ 375 115 0 60 175 30.67% 200 56 53.33% 2137 | 10.19% | 33.21%
5 61 33000 20544 62.25% 310 80 390 125 0 100 225 32.05% 165 53 42.31% 1252 6.09% | 27.00%
6 61 | 323000 | 163872 50.73% 1530 880 2410 615 [ 180 795 25.52% 1615 68 67.01% 20492 | 12.50% | 43.67%
7 61 | 1276000 | 635016 49.77% 7220 3115 10335 2800 [ 1155 3955 27.09% 6380 61 61.73% 20917 | 3.29% | 43.52%
8 61 | 1091000 | 676752 62.03% 6835 750 7585 1120 0 1010 2130 14.77% 5455 89 71.92% 12359 | 1.83% | 60.18%
9 61 | 629000 | 419616 66.71% 4085 555 4640 910 0 585 1495 19.61% 3145 90 67.78% 5802 1.38% | 53.73%
10 61 [ 1501600 |1009248| 67.21% 7678 1525 9203 860 0 835 1695 9.34% 7508 110 81.58% 9057 | 0.90% |73.29%
11 61 | 885200 | 580752 65.61% 4478 1020 5498 752 0 320 1072 13.68% 4426 106 80.50% 8689 1.50% | 68.45%
12 61 | 1236200 | 844512 68.32% 6507 1170 7677 890 0 606 1496 11.59% 6181 110 80.51% 13761 | 1.63% | 70.02%
1 62 | 729800 | 486480 66.66% 4594 130 4724 695 [ 380 1075 14.71% 3649 103 77.24% 7101 1.46% | 64.92%
2 62 | 1150200 | 882048 76.69% 5962 2149 8111 1595 0 765 2360 19.66% 5751 109 70.90% 14782 | 1.68% | 56.01%
3 62 | 1320600 | 890832 67.46% 7183 2305 9488 1985 30 870 2885 20.92% 6603 94 69.59% 21807 | 2.45% | 53.69%
4 62 | 929800 | 600000 64.53% 4450 1790 6240 936 [ 655 1591 15.00% 4649 96 74.50% 13293 | 2.22% | 61.92%

Avr. 714000 | 459071 59.30% 3966 993 4959 900 2 487 1389 22.86% 3570 93 66.16% | 10260.5 | 5.21% | 48.37%
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NN Efficiency = —— (1)
CxN

A9

(0.005 + 0.005 + 0.006 + 0.005 + 0.004 + 0.004)

Efficiency ﬁauﬂ%’uﬂ;a x 100

(0.006 x 6)

80.56%
(0.006 + 0.006 + 0.006 + 0.006 + 0.006 + 0.006)

Efficiency nad13u134 x 100

(0.006 x 6)

100%

3N 3 Wunawad13a9270

W uRswmiisudanmasia (wanlinky)

Process Takt pme (WY M) ceeeF an Takt sme (WINYY -

sUfi4  ansldiaanlunisuaa (Takt Time) 200uaazannannIsHAARAILTULT
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LA UMINES (ﬁauﬂ%’uﬂ;o) LA UAINES (%ﬁ'@ﬂ%’uﬂ;a)
A9 o A9 o
s o VAN T . o VAN
AU PUADU - AU AUADY -
(W) (W)
1 aﬁ@ﬁwayuvlws 45 1 aﬁ@ﬁwaguvl,ws 45
2 NRNLATDIAN 1 25 2 NRNLATBIAN 1 25
3 NRNLATIAN 2 30 3 GRLIIVREY 60
4 a@qmﬂgﬁ 60 4 NRNNANDY 15
5 NRNNND 15
PoTY 175 FOTY 145

2.2.3 mylengrdymiausaadslunszuinminiauazmsauinmaui i 9
=) = J { a = L= v
NRANVBILREINNVIAWANLNAUULAR LR BUAT 10,261 V0 AALDY 5.21% %aamsﬁﬂmmaga

LLaznszmumsﬁﬁr«gﬂu WU AVIALANRRINNHIUI UGB §UVIN UAZFINRAIN @Togﬂﬁ 6

75°C

130°C

5in 6 maatﬁﬂunizmumiwamLﬂ%aaﬁuaquvlws

A P PR A ' A o & &
Lwam’mwm‘igl,l,mmul,madqummm:msaammmﬂmffﬂmsuauvlmaaﬂvlsm (CO,)
MeluUI0 VN HAITUEINA LAV IALAN Lwaqmﬂgmwmuvlmflu 1 °C YFuasvadung
A. é/ a 1 4 { a <
LLNNTUBINNLANY U R 1/273 LY [10] Lﬁaﬁmimﬁﬂuuﬂmqnmgumn 21 °C 1w

a 273 { AI J L ¥
36.2°C USNNa3U0IM N aLNNU LA 3%
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a o A A X
HnamasmanausngNets - V, = 1

36.2 + 273
V, = — =1.05
21 + 273

V,—V, = 1.05-1 = 0.05
o & a o A X a LA o = o
asnuUIinasvesfluaeoiadugn 0.05 i Fadusngvesziauan 3aldls
ARNNNIVBIAY (Lean) BIavaIFuaan lWaemIUAsutianndunnuussawld 7 bar hnwle
11.43 kglem” %38 11.21 bar 69317 7 uas 31N 8

[ anluansvaassuauisn

wset | SuWi 19/08/62
1. 5bar Holding Time 1 Min

2. 7 bar ps| Holding Time 1 Min
VIRADIWIA SGI1031 + fhuaa

mavi | Sbar nan 7bar | va Twa [mnomg

1 W 1 iy 1u 42 |Uné

2 ST 50 |ehin

3 WU 1ut 36 5ul 43 [ehinél mauan
4 WY 1umi iy 1ui 16 |iUné

B Wy 1umi 42 |mdsdiu 150 psi usrmauan
6 H 1w s LU 52 |un@

7 56 %unl 59 |maunn

8 Hu 1u sy 1ut 15 |uné

9 473uml 15 |mneuan

10 sy 1uWi iy 1uMW 21 |uné
1 U 1UW Wy 1um 16 [Uné

12 W Tun a7%uwW 45 |Mm@& Haold 150 psi
13 WY 1umi WY 1um 7 Und
14 HU 1u U 1ul 37 |Und

15 W 1w iy LU 13 |uné

16 Hu 1ut Hu 1ut 49  |Uné
17 Hu 1umt u 1u 37 |Uné

1. 5 bar Holding Time 1 Min. Pass 035%
2. 7 bar psi Holding Time 1 Min. Pass A%

3uin 7 Nanﬂaanminumaéfuwmmmﬁauﬂ%’nﬂ@a
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111115061 PRODUCT SPECIFICATION
Slam Glass Industry
PRODUCT NAME : PENPARK HHLOCK TYPE OF PROOUCT: 150¢cc BB 21.08.19
PRODUCT CODE : $-1031 DWG. From SGI Location : SGILine 3 section 7.9
CUSTOMER : OSOTSPA  COLOR AMBER
DESCRIPTION SPECIFICATION OBSERVATION REMARKS )
(A )WEIGHT & CAPACITY : i 848 AVG MIN MAX
1. Waight (Approximate) t9) 150210 148,00 145.02 162,53
2. Brimtul Capacity (mn) 16024 159,62 15743 161.09
3. Fill Point Capacity (o) 15024 14894 146.96 160.84 wzuz31 mm
(B ) DIMENSIONAL :
1. Body Diameter (mm) 212 4841 4791 wsr
2. Helght (mm) 135812 13545 135,08 13559
(C)FINISH : ?
1. Bore Diameter {mm) >150 18.58 1215 1871
2.Collar Dlameter (mm) 2802030 27196 2789 28,01
3. Throad Dlameter {mm) 2732030 a3 2127 27.38
[ D) WALL THICKNESS :
100 {mm) >14 226 136 268
90 {mm) >14 245 174 40
70 {mm) >14 262 151 376
30 (mem) >14 234 162 298
1 (mm) 14 2488 180 368
BEA (mm) >14 190 120 204
eor (mm} >30 438 3289 49 1 1 43
(E) STRENGTH : | _—— e
1. Intemal Pressure Resisunce (kglem) > Skglem? El ‘ﬁ’ﬁj
2. Vertical Load Resistance {kalem’) > 8 kplem? 1748 10.30 30.50
3. Impact Reslstance (Shoulcer! Top Hub) (i) > 225 kgtem 297 250 400
4. Impact Resistance (in1bn >225kglem 257 2.5 3.00
5. Therma! Shock Resistanco (%) >42°C PASS PASS PASS
8. Tempar{Straln Disc) (No) (< Std.Straln Dise 4) 1 1 1
[ F)COATING :
1. Hot End Coating (ctu) >16 17.69 18.88 1864
2.Cold End Coating ) <18 1364 1228 1475
(G) : LIGHT TRANSMITTANCE & COLOR PROPERTY :
1. Lightness (%) 10-30 %Y 1733 1733 1733
2. Dominant Wavelength (Ad) {am) 520-590 53027 3027 58027
(H) DENSITY (arfec) 250026200 glc | 25128 25126 26126
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1 aseniaaidos uaz 1 uane3 Hdinny 4.184 3a [11] lasdmaianuieusasuiaviny
0.81 [12] laganansasmamssemnanusanlalasasil

a1 Q (0.15x 25 x 9 x 4.184) / 60 kJ/s
2.35 kd/s

IMNTAT
U
Q = mxCpxAT (2)

AW mq m‘ﬁgﬁﬁm V2RY (Thin)

2.35 = (160/60) x 0.81 x (T, - 42.3)
= 216 x (Tyy, - 42.3)
T.n = (2.35/2.16) + 42.3 °C

43.39 °C

U Sl i) Sy

gllﬁ 9 Spray Water

aenunAnleE 75 °C gaumnINnanzanaunsdwIng 434 °C udiitasandainy
P o A o WV v A ¥ (Y =2 A ad A
Wwoaanifadaeng g Aenavi i lildgampdivesiheaudesnsiadagmunnlan 15% 44
WiNADUSZRNT4 50 °C (434 + (434 x 15%)) wazUlTuanganpdivaaiasmuaainaniaunld
gaunndl 130 °C 1w 85 °C ihasnnaaniduilaunaiazUiiidu Polyethylene Terephthalate:
PET ltamannliusdun 80 °C [13]

a [ v a A A o a

2.2.4 mylenzilymeumngaiomozasiaiasuaznisui ly wuiaIasdnsfowiy
uwazdasmngadenusniai 900 wifindaw Aaidu 22.86% 1NMIANBINTZUIUNT
NRA WU Lﬂ%amsqua:ﬂ@m sl,uﬁhwuaa"g@ Air Control, Lift Cylinder W&z Centering 4n17
IFufnanistingesnsad aaguf 10 Feldvinsdenusuuazifouezlnandnnye

v a 6 3 L% > d‘
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n191i1393nB11B9if0anis (Preventive Maintenance - PM)

Faia3099ns gUnsol......... 18309 FTYUAR WS ...RFC-03-01...cevrernnnns 2562

FBmsunasgn EEET R DR TRk Se ] Jufidnnwnaigeinm @aiuiintuiinslHiGiomw)

s’\zlmsmi’:i)aaulﬁaqﬂnini

a

M3 |gidiewn|nn 3 1dan|nn 6 dew|nn 13 |aa.|an.[fa.|we. [wa.|fie. | ne.|ae. no.| aa|we.| sa.

- A393FBUAY
7.30U33gH80 msWaLieIms o

S lnavasail

o & wm o o4 . 3
uuﬂnﬂi:'mmsrdauua:‘lv\mmsawnstm:qﬂmm

1 Frmaia

4 Wnhunungasmey

F-EN-304/0/09-02-2561

319 13 Lmumﬂiauﬁﬂ;aLﬂ%aamiquazﬂmh

3. WANITALBWANTIVY
[ ¢ a
3.1 HAANSAIWAIINEINIIALBNITHER
ANNTUTUEATINIINRARINITONAR l@ D96 aLihadN 165 VIA/UIN AAUNITAINI Db

& A o v @ a o & A A AV 1o
NWNTDITUVIA lm%anmsmaaaulummmumumwauLﬂsaa@uaquvlwwvlmnﬂu
aan lluazIrudua w1 n i lwaaIa1Tatine1aIn 175 win/Aw 1iu 145 w1A/Aw
AARIDY 30 UIN/I% LIRYINIIH 08:00-17:00 HALIAINNVAINIHNITULAIRINITALARNLIAN
NAA LA NLRAE 4,959 w1N/dan 1w 8,710 wini/idan mmnmsﬂ%’uqm%gﬁﬁm‘%am;um@
LATAIRINAAINADN LATABNLULVIA NI UUIAUAINTIRIARUANHULLAR A ULAY 279
mminﬂmm@”umnmmmﬂ@”’maaﬁwsﬂuﬁwagu"[wsvlﬁmnn'jwLﬁu 7 bar 13AN2aNWUY
Indaunnuussauadold 11.43 bar lasfinsnfavianunng 250 Sua dasiinis

d' €d' d' L% d 1 U 1 n:i 6 3
wWassluadnizananinannisldnudsdlsinslususaimadasuluadyn 9 a33 na
;jwﬁm'm%”uﬁmauﬁ‘wmLLa:ﬁmmmTamwhL@?u FINALARATIALFYIINLRAY 10,261
P10A00% 1T% 0 VIR LAZIINNITRINLN N NNTUITLLA UL ADURHDIANNLFLILAIDIANT
"I,@Tﬁ”mﬁﬂi:l,ﬁumwm?mwaam%aamiquazfl@m LLa:Lm”meumiﬂﬁEa%“nmL%aﬂaaﬁu

o a o A & A ' A
lﬂwﬂ’ﬂuazm&I@]LLQ:QH@IQOLW&I&I’]WD% waidumsaanvgannmteuintadusauazdah

AARILARD 576 WIN/ALABK NNLATIDIINTNIANALARE 900 wN/ifaw Aardw 64%

UNADIUIANY ANUSSFADNSSUANAAOS UKINENEYINBUUNIAQ



]44 Kasem Bundit Engineering Journal Vol.10 No.2 May-August 2020

4. aydua

dﬂuﬁﬁ'ﬁf:"l,éf@‘hLﬁumiﬁﬂm’immzﬁfmawuaanszmumiwﬁmLﬂéaaﬁuayuvl,m Lo
WumsRndszinsanlassanluasail "LajﬁqﬂaﬁﬂLﬁaamﬂmoﬁﬁﬂﬁLLmﬁ@]ﬁﬁaams
Iﬁﬁmnﬁuﬂsxﬁﬂﬁmwa%iuﬁa Semwnsnfazdniiunmsldmuuunenu dsnaliaansaiia
namsuaalaidn 8,710 wfiAdaw aaMILFIRIEUILAIBISNIRIRTBINES 324 WTIAG %L
Lifvesfvnnmauanitiedwlunszuinnsnde seanmsndasunsaRuiuanduaiy
459,071 919/ d % 11w 1320453 120/18 0% AaLTwlIWALR YT 12,920,730 LIN/LE 0%
Uszansnmlas s Ruduann 48.37% 1w 92.70% m"'agﬂ‘ﬁ' 14 uazdavin A lidaaidodn
YINUEI9I80 24,825 UINAGEH WHNIR eI INNNawaNaRs

o A <X O Y] 4 =
I@]Elﬂ’]i(ﬂ’]muﬂ’]ﬂuﬂidﬁ ﬁﬂ’] "ﬁ’%’]f;lluﬂ’li@](ﬂ@]aﬂaumﬁu"] 350,000 Un Gﬁ\TLﬂu

5$U$L'Z]ﬁ']ﬂun%"inﬂU@G]WNQ@]VL@LWNT%@]Q 0.03 Laan

a7Uuan1iul3e OEE
100%

2. 70%

80%

= 10000
626 a4 7us

7 77.14%

of LS L)
60% A8 A%
40%
20%

0%

Availability Performance Quality OEE
W OEE riswuiuslyy OEE wastlsunlyy

311 14 ﬂi:?m%mw'[mm'mfiaml,awé’amiﬂ%’nﬂiga

5. UalAWDLLY
Ao AN o o . v 4 @ § v o o
N33 8%IAFI1N1I0UTY Line Balance 1#tvinnutaIasguaa1ny lagiaryndsula
§IN97 165 1I0/U71 udINaN dia19naFonuainIasansaug ladn fenarild
LdldiTmuisaudadnig mn@TaamsL'ﬁNa”@mmmﬁm:ﬁaaﬁwmsﬂ%’uﬂﬁ;dm?aamu
A a o Aa o A ' ' = . A a
amnmamLmaaamwuamnmma@gamﬂmwmmu@]avl,ﬂ ANBUNYLANLID
mﬂnmmiiaﬁmguvlwﬂudmmaa Processing AIN&NNIONAA a1 Packing Line

v ) o v a o A. &/ v [ o
VL@ 08:00 1. "ﬂ$°ﬁ'lﬁm'ﬂ‘lﬁl,')ﬂ"m'ﬁwﬂ(ﬂ"ﬂ']ﬂ 335 W% LWSJ"U%VL@]Lﬂ% 540 W111/1% (LIRINWNWB

Faculty of Engineering, Kasem Bundit University Research Article



3FonssuasinuuUnuZia OR 10 aUun 2 wnuNMAU-aurnIAL 2563 ]45

08:00-17:00) ﬁwumgumauaﬂqmﬂnuﬁ‘lﬁammmﬁuvlﬂ Badaermsdw s suanilaon
mwu%”auua:mmaam:uuﬁﬁmmLﬁmﬁluLﬁuLﬁaa@nm’l,umeu@aumia@qmﬁqﬁ LAz
w‘\fmﬁuL‘%'aamiﬂwsqa%'nmmmmu faudazfinsUssiiuannudssresiniasans urila
Lmumiﬁwqﬁ”ﬂmLﬁaﬂaoﬁ'mmaLﬂ'%f'aamiqua:flﬂBJ’ILLET’Jﬁ@rm win'liasznindanng
thysinm A laauunm ﬂ'm%"auamwmaam’%"aaﬁ]”ﬂmazmwq@LﬁaSﬁau wraaz eI
wh bu'leagnafiUseinsan

References

[1] Nakhon rattchasima chamber of commerce. Business competition [Internet]. 2018
[cited 2019 Jul 4]. Available from: http://www.ncc.or.th/web2014/index.php/eco-news/
1092-2018-03-07-03-38-23 (In Thai)

[2] Bupphachat P. Process improvement and productivity improvement in electronics
Manufacturing [thesis] [Internet]. Chon Buri: Burapha University; 2016 [cited 2019 Jul 4].
Available from: http://digital_collect. lib.buu.ac.th/dcms/files/53920664.pdf (In Thai)

[3] Fungarom M. Productivity improvement of blending compound process [thesis] [Internet].
Chon Buri: Burapha University; 2015 [cited 2019 Jul 4]. Available from: http://digital_collect.
lib.buu.ac.th/dcms/files/53920669.pdf (In Thai)

[4] Klinmon S. Production efficiency improvement in lens surface grinding [thesis] [ Internet] .
Chon Buri: Burapha University; 2016 [cited 2019 Jul 4]. Available from: http:/digital_collect.
lib.buu.ac.th /dcms/ files/52920464.pdf (In Thai)

[6] Tawinwongsuriya V, Rakkan S, Sakulthai T, Plongmai J. Increasing productivity of patch
pocket for 7-ELEVEN [Internet] . Kasem Bundit Engineering Journal 2015 [cited 2019
Jul 4];5(2):186-98. Available from: https://www.tci-thaijo.org/index.php/kbej/article/view/
74492/60044 (In Thai)

[6] Chalermngam C. Machine improving efficiency in OD polishing process [thesis] [Internet].
Bangkok: National Institute of Development Administration; 2011 [cited 2019 Jul 4].
Available from: http://library1.nida.ac.th/termpaper6/sd/2554/19674.pdf (In Thai)

[71 Nana D. Reliability centered maintenance: a case study of spray dried food factory
[thesis] [Internet]. Nakhon Pathom: Silpakorn; 2016 [ Cited 2019 Jul 4]. Available from:
http://ithesis-ir.su.ac.th/dspace/handle/123456789/913 (In Thai)

[8] Samrit S, Kengpol A, Talabgaew S. Reduction of downtime loss by using reliability theory

based preventive maintenance: a case study of the concrete industry [ Internet] .

UNADIUIANY ANUSSFADNSSUANAAS UKINENEYINBUUNUAQ


http://ithesis-ir.su.ac.th/

]45 Kasem Bundit Engineering Journal Vol.10 No.2 May-August 2020

KKU Research Journal 2011 [ cited 2019 Jul 4] ;16(2):145-58. Available from:
http://resjournal.kku.ac.th/abstract/16-2-145.pdf. (In Thai)

[91 Rajamangala University of Technology Isan. Overall equipment effectiveness [Internet].
2006 [cited 2019 Jul 4]. Available from: https://www.rmuti.ac.th/faculty/production/ie/
html/Oee.htm (In Thai)

[10] Mahidol University. Volume and temperature relationship [Intemet]. 2019 [cited 2019 Jul 4].
Available from: https://il.mahidol.ac.th/e-media/ap-chemistry2/gases/web/link/charlelaw.htm
(In Thai)

[11] Rattanapanon N. Unit of energy [Internet]. 2019 [cited 2019 Jul 4]. Available from:
http://www. foodnetworksolution.com/wiki/word/6967/%1+2 HUDINAIINT (In Thai)

[12] Khayal O. Heat and mass transfer fundamentals [Internet]. 2017 [cited 2019 Jul 4].
Available from: https://www.researchgate.net/figure/1-Thermal-conductivity-values-for-various-
materials-at-300-K_tbl1_318456109

[13] Feldman D, Barbalata A. Synthetic polymers: technology, properties, applications [Internet].
London, UK: Chapman & Hall; 1996 [cited 2019 Jul 4]. Available from: https://books.
google.co.th/books?id=CNg2zEQ0JHr8C&printsec=frontcover#v=onepage&q&f=false

LU WA Tatudssdumbaamasdmnyay uisnanon
WA $1100 InIAnY 081-149-2381 E-Mail: seksan.n@gmail.com
WMIANH gasnnIIuaaaimdia saivinaluladiainsiw
2AFINMI PMNURNINNAUNBNL UG LASIAINTTNAFRATNAIL WA
VTN IIAMINWIAINTIN WP INLNRBLNBUL TG

dnazng 3nn1s a9 iud159d unuIfd1ur8n1Inangas
AAINITNANRATUAIL AN ®1VI1ITINITIANIIINWIAINTTY
TUAAINYIRY URIINUIRULNBUL NG INTANY 094-945-9988
E-Mail: sakchai.rak@Kkbu.ac.th 9uM3An® 1@.0. (HasaRausuas 1)

?mmmq@lm%ms VRIINLIR DN BV WA WS .. §1UIAINTIY

q@]mvﬁms UN1IN El']ﬁ&lLﬂH@]iﬂ’]ﬁ@lig L Ph.D. Systems and Control,

Case Westem Reserve University, Ohio, U.S.A.

Faculty of Engineering, Kasem Bundit University Research Article



https://il.mahidol.ac.th/e-media/ap-chemistry2/gases/web/link/
https://www.researchgate.net/figure/1-Thermal-conductivity-values-for-various-
https://www.researchgate.net/figure/1-Thermal-conductivity-values-for-various-materials-at-300-K_%20tbl1_318456109

3FonssuasinuuUnuZia OR 10 aUun 2 wnuNMAU-aurnIAL 2563 ]4/

F3ia daaslua Teadudrssdunisianiiavizunalulad
AMINTIVAARINNT AMZIAINTIVANFAT WM INLRULNBNL AN
INSAWY 086-346-9908 E-Mail: jeerawat2556 p@gmail.com 3 U
m‘sﬁﬂmq@ammwmamu”meﬁ@l §1VVIAINTINGARINNIT UaE

u‘%msﬁqiﬁwmﬁwﬁm FIVINNTIANTT VHINLRLLNBNU AN A LA

AMNTIVAEATUAL AN §121) mnﬁumﬁmmiq ARANTTNETNU

A lulat Wz nNa NI UAIRID

Article History:

Received: February 5, 2020
Revised: August 10, 2020
Accepted: August 17, 2020

UNADIUIANY ANUSSFADNSSUANAAOS UKINENEYINBUUNIAQ





