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Abstract

This research aimed to convey the identity of a tourist attraction in Nakhon
Ratchasima (Korat Geopark) by developing souvenir products that could add value to
Dan Kwian pottery and expand knowledge by creating prototypes from a 3 D printer.
This research was a two-step process. Step 1- Dan Kwian clay experiments were carried
out to develop slip casting to form workpieces containing 3 kinds of raw materials:
Dan Kwian clay, Dan Kwian field sand, and Lampang Kaolin clay. The mixture ratio of 36
formulas were tested to analyze the ability to cast, the firing shrinkage and the color
after firing. Step 2- souvenirs according to the identity of the Nakhon Ratchasima tourist
attraction, Korat Geopark, were designed; prototypes of the 3D printer souvenir product
were created; a mold for forming the piece using a slip casting from Dan Kwian clay was
created.

The results of this research found that formula 12 had a suitable mix ratio for
producing a slip casting, consisting of 40% Dan Kwian clay, 40% Dan Kwian field sand and
209% Lampang Kaolin clay, stirred with 50% water and 0.1% sodium silicate water
precipitate. Because this recipe uses up to 80% local ingredients (Dan Kwian clay and
Dan Kwian field sand), it can be easily cast in a plaster mold without cracking. Shrinkage
after firing was 14% after high-temperature burning with kiln gas. Firing at 1200 degrees
celsius was used to obtain the souvenir product similar to the work of Dan Kwian pottery
and retain its original reddish-brown color. For the design of Korat souvenir products,
Geopark, as the center of fossilology where many fossils of all 3 great ages (old, middle
and new) were found, represents the identity of Nakhon Ratchasima tourist attractions.
Primeval elephants with distinctive features of different tusks were selected to create
3 types of souvenirs: Prodeinotherium elephant, Protanuncus elephant and Stegolophodon
elephant. In addition, the carnivorous dinosaur "Siam Raptor Suwatti" and the herbivorous
dinosaur "Sirindhorna Korat Ensis" were selected to create 10 souvenir models of floating
sculptures and small relief sculptures.

Keywords: Innovation, Souvenir Products, Identity
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Abstract

The chapels of Phra Kaew Temple and Phra Singha Temple in Chiang Rai
province are important to the history of Chiang Rai and the Lanna old town because
of their associations with the Emerald Buddha (Pra Kaew Morakot). It is popular to use
the same name for important temples in Lanna’s Center, such as Phra Singha Temple.

The plans of the chapels are rectangular in an east-west direction set alongside
the Ing River and the Kok River. The chapel of Phra Kaew Temple had an important
renovation in 1899. The renovation used a new technique of reinforced concrete built
seven days apart, causing local scholars to signal that it was built by the same
technician.

Study of the architectural structures found that the two temple buildings had
the same building plans, although there were differences in terms of the construction
techniques and the architectural styles.

Keywords: Phra Kaew Temple, Phra Singha Temple, Chiang Rai Province
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Abstract

This research aims to study the appropriate spatial interpolation to generate an
amount of particulate matter map model. Applies a geographic information system to
analyze the average value of dust particles size TSP PM10 and PM2.5 from particulate
matter sampling area such as Suriyadet Circle, Nimit Circle, Surin Circle, Chaloem Phra Kiat
Public Park and Saphan Hin Public Park. The period of data collection is from December
2020 to January 2021. and runs a performance test in the prediction of various spatial
interpolation methods such as RBE, Kriging, LPI and IDW. The result of suitable spatial
interpolation methods selection for generating dust particles map models from the
predictive performance test of four spatial interpolation methods shows that IDW has the
lowest RMSE value, followed by Kriging, LPI and RBF, respectively. The researcher then
selects the IDW method for the spatial interpolation and generate particulate matter map
models in the Phuket Municipality, Phuket Province. Because the spatial interpolation
results are quite close to the real area. Unlike Kriging LPI and RBF, the interpolation is
greater than the actual measured value which can be analyzed for finding air pollution
monitoring areas. Also, this result is beneficial to the agency who plans to lay out
guidelines for solving problems that may arise from air pollution further.

Keywords: Spatial Interpolation, Dust, Phuket Municipality
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5. dyunauazn1seauena

5.1 mﬂmsﬁﬂwﬁ%miﬂssmmmL%qﬁuﬁmaw%mmsﬁuasam wag nAFRUUTEANTN N
A9 uIevesiTnisUssanaandafiud $1uau 435 wudt 33 W fidn RVSE Yesdian
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A1 Fathugaiioglndfufidesnsfuammegivmdninnnigeiieglnasenly nisuszanmen
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Abstract

The purpose of this research was to study the improvement of work processes
in the production of the herbal medicine. Researchers compared the work efficiency
before and after the standard time. For analysis, work tasks were separated into flow
process charts according to 26 processes (pre-improvement) and problems were
identified using the 6W-1H technique. Using ECRS (Eliminate, Combine, Rearrange, and
Simplify) principles, the following guidelines were proposed to solve problems found
in the work processes: 1) eliminate work that involves unnecessary movements
(processes 5 and 26); 2) use appropriate equipment to make work easier and reduce
delays (process 10); and 3) simplify work by removing inappropriate workstations
(processes 14 and 17).

Results showed that post-improvements in the flow process charts related to
25 processes. Post-improvements in relation to time were as follows: 1) selected time
of pre-improvement was 2,492. 10 minutes compared with 2,469.83 minutes of post-
improvement (decrease of 0.89%); 2) normal time of pre-improvement was 2,855.47
minutes compared with 2,814.91 minutes of post-improvement (decrease of 1.42%);
and 3) standard time of pre-improvement was 3,027.88 minutes compared with
2,982.36 minutes of post-improvement (decrease of 1.50%).
Keywords: Work Method, Time Study, Work Improvement, Herbal Medicine
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TumsutRnuidunannnsgiu
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FadufifoiefianuaulalunisAnwinszuiunisndauasisnisujonau
Tunszvrumskanenayulnsanunuginssuiunsaanuuuseliles (Flow Process Chart)
warldunuiianisiva (Flow Diagram) tufindluiflunisufofeuuasnisivavesTanfidusius
NUWHUAINTEUIUNTS (Gangopadhyay S. et al., 2006, pp. 915 - 920) saunULNAilA
A15RaRITL 6W-1H iioTaTzilarseyUnmuenszuaunI sy wagfuuaLLINg
lun1susuugsmsvieulagldndnnis ECRS (Lu Xin, 2018, pp. 53-55) Lﬁaa@mmqmmm
weanautdeulunisufifauldediaduseansain (Kato, I. and Smalley, 2011)
TneuanInani1siUsauNaansaIn1saduaulaaInaA11a111m 551U (S. Anil Kumar and N.
Suresh, 2008) %aﬁmamﬂmna%ﬁaﬁm%ﬁqisdauﬁa (Personal Allowance) wagiiaie
dmSuanunilond191nn159197u (Fatisue Allowance) LiBURINAISI9AIAIIULR D
INNITVINNIUTOIDIANITUTIUTEWINUT2INA (1.L.O. Recommendation of Relaxation
Allowance) (Bambang S. et al., 2019) wazajunan15Usoudseansainiigani1suan
AouwaznansUTuUsslungiansiaunsuandevinvenszuIuNsHaneayulng
(Mongkol K. et al., 2019, pp. 7181)

2. IUTLaIAYaINITIRY

2.1 ioRnwinagiineidgmlunszuiunsudnayulng lagldinadanisfnw
M3y

2.2 \eIsuiisunaunsgiunagussavsamnsianulunssuiunudng
ayulng Wneldmadafnyiiaa

3. /Aliun13IvY
3.1 fmuavouln n1sAnwIIEnsTheulunszuIunsBaeagulnsdous S
N3¥UIUNITVBINIWEN (Production) fansguUIUN15UTTY (Packing)
3.2 naiivdeyauasduiinisnisviheu
1. m3dunnnisallaenss TnegFnuazdugdunanisaiogndndda deaunsn
AN suusiasnszuunsmMsinulagnées
2. msdunwal WumsmeazBendeyaiiuds Tnensduntvaiyanadidny
Toun Wwedlsenu winnuiiufiRauusagnszuiuns 3emsdumdamidsnan agvili
LﬁmLLmﬁGﬂ,umﬁuﬁ:u1Ji3?1mﬁmwiumiﬁ’muéummimammazgulws (Wanchai Richirawanit, 2002)
3. mstiufine Wunstuiindeyadesdudindeyaimduaie $1du Whlaae
Lar81uiny F938nsidenldialy fe unuginszuiuniswdnnuudeidealdlutudin
wazulsgossulundagnszuaunis uagldunuienisiua Tufinfiuilunsufitau

warn1svavesiannduiusiuwIuInssUIuNIs
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3.3 MILATIEALaEMIUTUUTEIsNsvieu
1. wdesieldlunisiiasesinisineu 1dmaianisaediony 6w-1H
ilensraaeuteyaisnsvieuiituiina Tnsfinmsaseaeunumnzauvessuainsly
NAuANAIY 2 NAY AB Ngu What, Who, When, Where, How d3unsivgau wazngy Why,
which Lﬁa‘ﬁwmLmeqmiU%’mJgﬁ%mi*v‘l’mu (Teerawat Kaewpia, et al., 2020, pp. 1121-1130)
2. wesilofldlunisusudssnsvhau Tumuidedndnnis ECRS Wumdnnis
fvszneudae n1sdidanszurunisnsinauildneliiinyadieen (Eiminate)
MIsunszuIMslunsThuasdmddefy ieanauddouresiiu (Combine)
msdaddunszuaunmsmsyinulmllrdutus fufnssuiintu (Rearrange) uagnsuiuuse
AsvurunsMIaLlieTy (Simplify)
3.4 Myianan1sinnulagldaiunggu
n1silFeuieuianaisnisvinaulaeldiiaiuinsgiueds endn n1sineu
(Work Measurement) fitunoussil
1. muamiannuseulunisdunan (Cycle time) Tusuadellauindiuiuseu
Tumsdunanivangalagldseiumnudeiuiesas 95 uavamilananndosay 5 feaunsi 1

[

N = [—JNZXZ X% W

N’ = 9awausaulunisdunan

N = Srnudoyavian

X = A1vesveya

k = sesumnuderiu (k = 2, sedumudesiudesas 95)
s = AURANANA (s = 0.05, ANURANAINSDEAY 5)

2. futniaads (Selected Time) Wuradsanmsdunanildannnsly
iesilodunanlagnsennnisyiauesniiney (Direct Time Study) 983n55UUANTTYN
Suintflussuginssuiumandauuudeiiles Geruauedilunisdunailiduluamsuou
soumsTunaivizay

3. Usziliumnuslumsvhaumesndneulussuunaiasd (Westinghouse
System of Rating) tnefnualiguseneounisiluguseiiussifiuauialunisinnu
TAgauIsaAIUIM FaaunsT 2

Rating of Factor = Na3IuURIASUUUILIIUY +1 (2)

4. murunIa1uni (Normal time)  Aaantlunsyinaussdsntnauntaann
Uszludns NSV UM zaLausa AUl ARIENN1SA 3

NNTIVINMIAEAlUlagana NI IMINEIRETIRANEUN
U 14 adunn 1 unvey - dquieu 2564



Industrial Technology Lampang Rajabhat University Journal 41

NT = Selected Time x Rating of Factor (3)

NT = 1a1Uné
Selected Time = LIa1aa¢
Rating of Factor = dnsianusilunisyineu

5. Amuaaie (Allowance Time) ansamnalilelfainaasinvedia
oA naniledmiugszdnm wasnandodmiunudesdannmsiie

6. ATNAIMNANNIEIU (Standard Time) Hunanildlunisnumanssuumsdn
fimsufuiisziumnudesiunazsefunanindeuiianinsaseniuls Tngliteyaaindade
FunatLagiiansusuAuAIaien uan ety (Watcharin Sitticharoen, 2004)
anansomlifaannisi 4

ST =NT + (NT x A) (4)

ST = LAWINTFIU
A = Aanailelvieglugunation
3.5 Ansgrkaraguran1saniuau
Aasiziuazmuanuinislunisu v gedgmianulunszuiunisnan
grayulnsnounasnainIsusulgaluaiuisnisufiiau aanfieu n1sivavesian
19INTTUIUNTTHARRIUAIINIUA AR Sragfn e wasUTeufiouUssAnsamn
Tunsvianulagldiiaiunsgiu

4. Han15398
4.1 AnwINInseuIuNIsHangayulng
mﬂﬂﬁayjaﬂ"'ﬂﬂmmaa’luﬂizﬂaumnwimf WU vattunsinuezEuUszne
07.00 u. - 16.00 u. IneWnSUUTENIUDIMIS 1 $2l0e 91ANITANBINITNTZUIUNISNAR
gnayulwsannsadauisaniiauld 8 aand fmsnsi 1

A15197 1 AN5190AnIdnNTauY

annfnunssuiunsnanenayulng
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o ~ .
19799 1 AT NLAAIADIUIU (91D)
anniaunsyuiunswdnenayulng

an1iln 1 galsen a0l 2 ety

aa 3 & a v
ANUN 8 NBIAUAUAN

~a o
A0UN 7 QW‘UUGUFJW

wazanMIAny LAz TuinulaglduALINTEUIUNTHENYDINITNTEUIUNITHAR
naulnTaNn TR ENTEUIUNMTINUMANTUIMLA 26 NTTUIUNT AIUASY - Fugn
AIM597 2

dl a a ! U
M990 2 BNUNUNIZTUIUNTINGR (ﬂE)LlﬂTi‘Ui‘U‘UEQ)

- WA | . .,
swazden Y yanual
(Gp)) v
1. dunauusazsiamadluaody (435ev) - O
2. sl - O
3, wdunauildasouds adunvavildlug - O
4. dnweugunsallunstiuen - O
5. thnvardadnludnefiaiedsl (630u) 72 3
6. $ingn (650U) -
7. 1HUNdu (639v) 72 3
8. Buyihnsiuen (3,64959U) -
9. ¥mssousliduliansenau (7250U) - O
10. wutheluen (12580) 216 =3
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M519fl 2 wunlinszuIumsnan (neunsuiulse) (o)
- Sty |, o,
ML v IR
(Gil))
11, Mee1asuuTionn (12 sev) -
12 Hunau (1259v) 216
13. snen (10 Hala) -
14, WP NTHANETUAT WANNBIVLAUNEY (12500) 168
15 iuluioneuns (159v) 42

16. Tanseuasadluiding uazagnmssuadliing, -
17. shiflnegniinaueuasaia Tuwldinni 5 7
18. vhmaindseayulnsliiainn -
19. vnsan (12 9la) -
20. 3unadng -
21. sewomseuaseanandineayulng uddeenldlunyazdslg
(16500)

22. yuéhennlifiuss 27
23 wadineldnvazdadn (2500) -
24. W3ENVINLNEMTUUITY (VNBa) -
25. ussinenldan (1,123 sov) -
26. Turineldns 9az100v7n (11500) -

O000Y O O00LOLI0I0

LY 820

4.2 MFIATIRULAENTUTUU T

MnMslaTsinszuaumshaulildinedanisseiion 6W-1H farsund
ATIVINZANTRE IR UT URBUNSYILNUT dumeudl 5 Ramaduludnendiuinanadestsl
nangadauaryhliiAnnsenluusazadsiifdmdnuszanm 16 - 17 nn. dends Tailin
amandleedlumsviinuld dunewit 10 Barwadlunmadull-ndu vaneseu tumeudi 14
Anszozmaiilddniulunisvusluanngnueeiuns uasduneud 17 dinszeymaiibidniy
Tumswugnfingnaseunnasalumniiaiunin ussduneud 26 Wanindenatlunsturn
Hosnnuaiiddomndndugery

FefurnnisAnuilywiiiAaty wudn Tunisufudsslasldndnnis ECRS
Tunsusuuss Taenszurunisi 514 Eliminate Assnidnaunaifuludnainiedediosn
Tnsmstheindeuliinlilndfuadugvilinineliondulusineiieiedivatsseu

nsruNsf 10 14 Simplify Aensldfsafuandaelinisyihen Wieansauseu
Tunsvuenlumn

nszUIUNTT 14 uaz 17 14 Simplify Aeusuusiismvhaulsiedu Tasns
theannilnunaanusuadiviiuslndanuninidesandiufifismedonisu il
szogmslunisiadouiianas wazdvdmasienszuunsil 17 Mvueifingnuseunaadaluann
fanumnLis
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ASzUIUNISA 26 19 Eliminate Aan1sannssuiunisnlisduson 1ieean

Bnsvhauduiansdenailunisdurandinsussgiisuialdags uinas

ATl FulgInsdadevinneunsussylikenmiakazinnsuiingeedugeas
Jeilvindnauussyenlddewnduriniiowiinndinisussy newanansilseuiiisugiuy

= I v Y =
099U NBY - B84 LARININT 1 uay 2

Wasifudus

RN 5

a a a a 1% [
AN 2 lpazunIunsARaunveINTEuIUNIIHER (aan1sUsuUse)

= a a o 9
A5 3 URUNINTTUIUNITHER (MRIN15UTUUTY)

100 v30/94
100 v39/99

=]
INYaSLIYNM

AUUHAUNR2)

€
€

2
D
>
o

2«\

SihdunauksazylamadtiuAsadly (4359U)
s

. widunanliaiaudn asdungaziislvg)

1

2

3

a. Fnndesgunaailunistiven

5. annzazaldluunlSlngiduen
6. finen (650V)

7. Buvhnstuen (3,64958U)

8. yimsseus i dudiansnay (7250v)
9. glvreuusadu (12 sev)

10. 1henluan (2580)

36

4300030000
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M13199 3 UNUHNTEUIUNTHER (MAIN13UTUUT) (se)

sN8azdan

o = v
UMULAUND)

2e
%’e
s

2:\

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

MegnasuuTiann (12 sev)

WuUNaU (259v)

mnen (10 F3lu9)

ﬁuuﬁwmmﬁwaummq LAZLNNDIVUATUNEAN (1298U)
wuldieneung (150v)

Tanseunsadluiding uazagnaseuasliiing,
sineiinaneunaada Wwldiinni 5
vhmandsenayulwslivhian

¥irmsenn (12 439

syunudingn

Fouemeuaeannidinenayulng udnhdnenldlunzazdls

gy (16500)

22.
23.
24,
25.

ugeulINUsT

1 @ [l CYS
wiadinenldnzazdudn (25ev)
WSENYINYIEMTUUTTY (Mnesiiaegq)
ussinetdvan (1,123 s0U)

36

36
54

O00¥ O OO0 0OIIJ0IO

EIeEY

221

a & M v a & Yo PN
ANAINLAN 11 AT LLAZNITLAGDULNYARNAIANNLAN 19 AFY LLﬂNI@]NW‘JN‘VI 4

31NMIsUTEUTgURaNISAMELUABN-aIN15UTUUTIlUR9197 2 wag 3 Wi
NIEUIUNITANGY 1 NTEUIUNTT F1UIUNITAUNIAAIINAYN 599 17 nsUJURuY

= a a Y o
A5 4 UHUDINTTUILNTHER (M89n1TUTUUTY)

dryanwal nauuTuuge nausuuse NaFI9 %
O 4943 4932 11.00 0.22
:> 51 32 19.00 37.25

IUINAN 820 221 599.00 73.05

4.3 MIANYINIAININTFIY

1. Auaunanvusavlunisivatmrunzanluanuivded Janvindu 3 seu

1AgAIUIUIINATIULIAUBIFUIASTTUIRAITULIAT 3 ASI WAEAINUATLAUAINULY DL

$98a% 95 LATANUNANAINSDLAT 5 AIN1S19N 5
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A15719% 5 saulunsaandvunsay

Sruuate . 4
.o o o o Xy FMUIUTBUN
v Jaya Tun1sduandosiu N'
v LRUZHY
1 2 3
5 dnvavsiladnludneiesaslyl 1.28 1.30 1.40 | 250 3
10 Yreglusnn 358 373 3.37 2.75 3
14 YUENY U TNANLILA WAZNBIUUATUHE 2.60 2.80 256 | 2.50 3
17 Jufineinaueuanasa Wwnldnand 5 0.41 0.45 042 | 254 3
26 | Wuvaneldge geaz100vI0 1459 | 1509 | 16.23 | 3.22 3

2. unuvnaeay Amuwalaslda12dea1nn1sIuaIIIuIuL 3 AST NlRain
nsldinsestiedunialagnseninmsinureminnureanssuiunmsignduinliluunugd
NITUIUNSNAALUUADLLDY

3. Usziiumnu$rlunisvinauvesantdnaulussuuianaend Tnenivual
B & v a a < ° ) a
AUsznaun siludussilivUseiiuanmslunisvieu fdwmisned 6

u' a < o g & 4 [ LY
M1319% 6 Uszliuanusilumsvihmuremdnaulussuunaiuend tainsuiulse)

ARU Ut ONTAVIANTY Rating
Skill Effort Condition Consistency

1 Wdunauwsazaiamaduaiod 013 | 01 0.02 0.01 1.26
2 | vhnsly 0.08 | 0.05 0.04 0.04 1.21
3 | wdunaniliadeuds adlunzaziiilve 0.06 | 0.08 0.04 0.01 1.19
4 | douwFeugunsallunisiiuen 006 | 002 | 002 0.01 111
5 | snnzazstdlugjan3lnaniduen 0.03 | 012 0.00 0.00 1.15
6 fnen 0.06 0.05 0.02 0.01 1.14
7 L'%'uﬁwmi%mm 0.13 0.08 0.02 0.01 1.24
8 | vhnrsseuslimfudensenan 011 | 012 0.00 0.03 1.26
9 renlvavusadu 0.03 0.02 0.04 0.01 1.1
10 drelumin 0.03 0.05 -0.03 0.01 1.06
11 UNEJ"IaﬂUUﬁIGﬂﬂ 0.03 0.02 -0.03 0.03 1.05
12 WAUNAU 0.03 0.05 -0.03 0.01 1.06
13 | mnen - - - - -

14 | ufeeniiNaNeILAg LALYINEIVUATUNEL 0.08 | 0.8 -0.03 0.01 1.14
15 Wwuldioneung 0.03 0.02 -0.03 0.00 1.02
16 | ldnseuasadlusingt uazagnaseundliviading 0.08 | 0.05 -0.07 0.01 1.07
17 | dufineniinaueunaade Wvldiand 5 0.11 | 0.08 -0.03 0.01 117
18 | shmsindeenasulnslimiinin 0.08 | 0.08 -0.03 0.01 1.14
19 | vnsen - - - - -

20 saunaudingn 0.06 0.05 -0.03 0.01 1.09
’1 iammmajLLmlaaﬂmmﬁmmmgulWi udtiudinen 0.08 0.00 09

Talunzaziislng 0.08 -0.07
22 | wuthenlifiuss 003 | 0.1 -0.03 0.01 111
23 | wisdnenldnzazsiadn 003 | 0.05 0.04 0.01 1.13
24 | wRgNIReIEnTUUTIY (IMnasiiazg) 0.06 | 0.02 0.04 0.01 1.13
25 | ussudinenldvan 013 | 012 | o004 0.03 132
99U 26.24

*laifinsanyseans nmasvhaulunsyuiunisiy
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TusaseildduszuuUse iud1ANaIu15an15%199Y AdNafen159191y
4 Uszn1s Ao 1) TNYzANEINNTaNISUR s Tsmun 2) ANAIIUNENENLLES AL
#ilavinanu 3) anmuandeuuaziioulunisinenuditnadenisvineu was 4) anveasiiaue
YaensvhuLsazsey wazdsuiulaeivesaaudielnasuunluunazUadeidousesuad
Tharaswazuuuilauan 1
4. ArpuLiliovesanInnsyey wildain mna%ﬁamamﬂﬂa (8/neY3)
squfu Ananiioaninay (%) Tneilen n1stu thudn anmuas wazanimerniea aglddu
ALIA N BT8INTTUIUNTINUY Imammwmﬁaqﬂﬂa W1y Sopaz 9 NYs Sovay 11 vIndu
nstulunisieudndu 9e Sesaz 2 nds fevar 4 wazuaslunisinauvasdiviag
lufiniiv Fedaludesaz 0 anmeiniansviuuenszuIunsdlu wu n1std n1segn
H9ELAY LAYNITIaUENELAIRDN FeUseliudusenay 5 LLazdauﬁulﬁﬁﬂuazaawssLﬁu
Anfudosas 0 uansfinsed 7

dl 1 tﬂ' o % U
A13199 7 ANADIUNOTDIFNINNNTNINU (M83n1TUTUUT)

Anaaiie \ 4 .
it . ANIANRNDANINY (%) AIan
Nugay yhfa % y GR)
97U - s U1 a0 a0
¥ | RS | 4 . (%)
v 1)) NRUN Lheld ?31nA
1 draunauusazyiinmnaddunsodsl (43580) 9 - 2 0 0 5 16
2 yinnslal 9 - 2 0 0 5 16
3 | wdunaudliiaSouda aslunzavdalug) 9 - 2 1 0 0 12
4 | dawseuaunsallunisluen - 11 | 4 0 0 0 15
5 | annzazlsluganlilndfiduen 9 - 2 | 58 0 0 69
6 finen (650U) - 11 a4 1 0 0 16
7 Buvinnstuen(364958) - 11 0 0 0 0 11
8 vinsseueslidudiansnay (7250u) - 11 0 0 0 11
9 thenlunsuusadu (12 seu) (8nn/sev) - 11 4 0 0 19
10 | Whelusn (2500) (48/50U) - 11 il 15 0 0 30
11 M981a9uuiinn (12 59U) (8nN/59) - 11 4 4 0 0 19
12 | Wunau (258v) - 11 a4 1 0 0 16
13 | snen (10 Tl * - 0 0 0 0 0 0
14 | WudegIniNaueILad LasiINoIuLaIUNEY
9 - 2 1 0 0 12
(1299v)
15 | wuldienewas (1500) 9 - 2 1 0 0 12
16 | Tdnseunadludingt wazrannaeuadliiin
- : 9 - 2 14 0 5 30
Winen
17 | thudieeinaueunaada Wwnldhand 5 9 - 2 14 0 5 30
18 | vinnsindeenayulnsviingann 9 - 2 0 0 11
19 | yhn1senn (12 Falug) * 0 - 0 0 0 0
20 | swneudaen 9 - 2 0 5 19
21 | sewenseuateanandinenanulng wdih
< \ o . ) 9 - 2 0 0 5 16
Weenldlunvavidslug (1650u)
22 | wudhenlinussy 9 - 2 | 14 0 0 25
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A13199 7 AIAUHBVDIANINANTYINNIU (Maan15UTUUT) (se)

' o
AIAHD , ; :
o o ANIDURDANINGU (%) AR
a1au ' yAra % o
nugay 3 . )
U a 13 U A0 A0
¥y | e | 9 (%)
v &)%) wnun {55 21N1A
23 | wdadnenldnzazdadn (258v) - 1 [ 4| 6 0 0 21
26 | wissnvIne @ MTUUTTY (Winesflazg) - 11 | 4 0 0 0 15
25 | vssudinenldvin (1123 s0u) - 11 | 0| 0 0 0 11
59 452

* l3ifiansanuseansannsinaulunssuiunisiy

6. IATUNAKAZLIANINTFIY NMFANIUNIIAUNALTANNITN 3 wazAINM
LANINTFIVAINAUNITN 4 WU LIAUNANAINTITUTIUTIRD 2,814.91 WH 1I81UIATFIU
NAINTUTIUT A 2,982.36 Wi

A1571991 8 ANAIHBVBIANINNTVINIU (Maan1UTUUTY)

i . ai’:u'su L’JS‘] Rating na: ﬂ:nm 1an
Uty winau dy Uni Wasaw | a1nsgu
™ ew | b | | i | e | i
1 taunanusazsinmaduaiodil (43500) 1 10.03 1.26 12.64 16 14.66
2 yinsly 1 13.37 1.21 16.17 16 18.76
3 wduranlshasaudn aslunzaziiviv) 1 2.98 1.19 3.55 12 3.98
4 Sawdeugunsaflunisiiuen 1 4.00 1.11 4.44 15 5.11
5 annzazstilnajulslndrituen 1 0.08 1.15 0.10 69 0.16
6 finen (650U) 1 3.80 1.14 4.33 16 5.03
7 L%Mﬁﬁﬂ’ﬁ%ﬂﬂ’] (3649981) 1 182.45 1.24 226.24 11 251.12
8 yhnsseue i dudiansanau (7250u) 1 20.40 1.26 25.70 11 28.53
9 1henlunsuusadu (12 sov) (8An/58v) 1 1.00 1.10 1.10 19 1.31
10 iheluain (258) 1 0.70 1.06 0.74 30 0.96
11 mqmawuﬁmﬂ (12 500) 1 0.80 1.05 0.84 19 1.00
12 LAUNaU (2390) 1 0.37 1.06 0.39 16 0.45
13 A1ne (10 ‘fjbﬂllﬂ) 1 600.00 0.00 600.00 0 600.00
16 | YueeuiNdLe LA WaTINeIULUNEY 1 1.00 1.14 1.14 12 1.28
(12591)
15 wuluieeuas (1500) 1 0.35 1.02 0.36 12 0.40
16 | lanseuasaduifine uazaansseuadlii 1 1.25 1.07 1.34 30 1.74
Winen
17 | thdeeniiaueunaada Wldfinnd 5 1 0.23 1.17 0.27 30 0.35
18 w"ﬂmim?aawaguIWiiﬁﬁaﬁMWH 1 3.62 1.14 a.12 11 458
19 yinsenn (12 61"1"31110) 1 720.00 0.00 720.00 0 720.00
20 | sauneudinegn 1 0.55 1.09 0.60 19 0.71
21 | Jowomsunseanaindinenayulng uaand 1 1.87 1.09 2.03 16 2.36
Wnenldlungazslslug (1630U)
22 | wuihenliiussy 1 0.40 111 0.44 25 0.56
23 | wladeeildnzavdadn (25ov) 1 1.97 1.13 2.22 21 2.69
24 | wlenrine1dmiuussy (neslazg) 1 0.22 1.13 0.24 15 0.28
25 UiiﬁgLﬁﬂEﬂiﬁ‘U’m (1123 s9U) 1 898.40 1.32 1185.89 11 1316.34
33U 2469.83 26.24 2814.91 452 2982.36

NNTIVINMIAEAlUlagana NI IMINEIRETIRANEUN
U 14 adunn 1 unvey - dquieu 2564



Industrial Technology Lampang Rajabhat University Journal 49

5. dyunauazn1seauTena
5.1 asunan1sAnw
31nn1sAnwIkkunInTzuIunIsHaneayulnslaesunsunssuIunITHEn
n'aumﬁﬂ%‘uﬂqqLLaszﬁﬂﬂ’ﬁéT’qﬁ’]mu 6W-1H Wu1n ﬂﬁzmumimémmaaguiwaﬁﬁgmm
26 NSTUIUNT LLazléfﬁawamwﬂ%’uﬂywﬂumzmuﬂﬂsﬁ 5,10, 14, 17 uag 26 #3384
nawenwInslunmsuiuussnulagldndnnis ECRS Tunszuiumsvinulddinanniaus
T¥nsguaun1s 5 uay 26 tAansiadoudinlddnduinauelvionidnaudidosiminiiu
$uuoen nszuaumsii 10 Aarnudndranmevie 3ddgunsalifetelinshaudedy
nzuIuNsT 14 war 17 adgymnsdeaafauldduiusnshauisuiunisdnannd
sulusiifienisufuugeisnaialdiinetu nadwsndnisfuugenisiiauaiunse
annszUINNTYNY sseznatlunisvudne uavansiuuasslunmsuiiilutuneudy 4 16

= o a
M19197 9 MmsagURaNsUTUUTINSEUIUNSHaReaulng

31U Laeds | wawWnd | Aenw | LaesgIY AR
NITUIUNIT - - 4 o ~
NITUIUNIT (un) (un) L (%) (un) UIN/VIN
nauyTuUse 26 2,492.10 | 2855.47 411 3027.88 2.70
UGSUENTES 25 2,469.83 | 2814.91 452 2982.36 2.66
Useansnn 3.85 0.89 1.42 -9.98 1.50 1.50

Nsufisulssansamnszuaunmsadnenayulng ans1eil 4 AszuIunsrhey
anaY 1 NIEUIUNNT INMsEnEnnIzuIuMInsiunn Andudedfidudituiosas 3.85
nanadsneun1sUSUUT 2,492.10 il anaunde 2,469.83 uiit Anduesidudizy
$ovaz 0.89 L1a1UnAnoun1sUSUUTY 2,855.47 Uil anaunde 2,814.91 uril Amdu
Wesidusitudovaz 1.42 aaruiiedoraz 411 hviunniiuievay 452 a1AsEIY
AeumsUTuUss 3,027.88 Uit anaaidio 2,982.36 unit AnLduilesiduditulesas 1.50
Adsnisudnnaunisusulgandald 2.70 uaii/aan Aadu 1,121 vIa wazinde
MINAANEINTUSUUTIRERLS 2.66 unfi/ann anasiesas 1.50 Faliansanainidsnisuan
Lﬁmﬁwﬁ’uﬁwé’qmsmé’qmiﬂ%’w?qﬁqmwaiﬁﬁwé’qmimﬁmﬁwﬁumﬁmLﬁ'wﬁu 17 ¥m (511918
1na 30 VM) FilFeeldfinduaniy 510 vindeseumsnan
5.2 8AUs18HE
Mnnsdnuiteassdidunisdnunisvhedluanimenniaund lifiansan
ALLUTUTIUTRIANINDINARNL g AL TEBzaaTluntsAalud unaun1IRIN
zdamadionasInlumsuds lnefiarsannsanwiaireanidnanulunisie 1 au s 1
UMY F991015RAITUIIEININTINADULAENEINTUTUUTINED WUTn
UBNIINTIUIUNTLUIUNT S804 Lazsaulunm Ty damadeiianunnsgiuiianauin
wiluananduaiauddeiitadeduiidinadeiatuinsgiusausae loud Yszansam
M5¥auYeIAY wazA1AuEefifmuamuanInaudaNafuLIanunsgIumileufiy
Filunszuaunsit 5 (@nnzavifslngunlflnd@iduen) dwalddnlaniofiniuainiy

NINTIVINMIAUEAlUlagana NI IMINEIREIANEUNN
U 14 adun 1 unvieu - dQuieu 2564



50 Industrial Technology Lampang Rajabhat University Journal

desnahaiindifutuanifuutsnisuudu 6 sou \deuuugimsiauuduli
wideuies 15U Tsdmaliiwiinvesseseuiuduilihaemiuiofiansananiigeu
MRuneunsUusImahausmeudennmsendmiinAnduSesas 15 Aeunmsusuuss
msvhaumanuiiionnmsenimindndulesas 58

AadedsauelynisaniulsenaunisaisdinuIn1en1sUSuUseluiaug
wnsgrumsviaumnisaaladidiuidislunszuiunisi asdsunssuaunisen
Hunsann Fsenaagsiliimidniléanasaniialéifedosas 80 WeRarsandranmsg
.L.O azamnsnand1muiilolianniiy Avninuilesgiisesay 452 indeifissdesay 404
dlsninauiufiRaneinisidesdsenitansuiod wazduiuusednsanlunig
UfuRnulunmswlasnie

6. 1ONA11984

Bambang S., Nur A., and Pringgo W. L. (2019). Minimizing Waste using Lean Manufacturing
and ECRS Principle in Indonesian Furniture Industry, Cogent Engineering [Online],
6(1). Available: https://www. tandfonline.com/loi/oaen20.

Gangopadhyay S., Ghosh T., Das T., Ghoshal G. and Das B. (2006). Work Organization
in Sand Core Manufacturing for Health and Productivity, International Journal
of Industrial Ergonomics, 36(10): pp. 915 - 920.

Herbs Thailand, (2011), Medicinal plants. Retrieved September 1, [Online], Available:
https://sites.google.com/site/smunphirthiythailand/

Kato, I. and Smalley, (2011). A. Toyota Kaizen Methods Six Steps to Improvement,
NY: Productivity Press. New York.

Lu Xin. (2018). Multi-project Management Model based on ECRS Method,
International Conference on Educational Research, Economics,
Management and Social Sciences (EREMS 2018), pp. 53-55.

Mongkol K., Napatsorn P. and Tanawat P. (2019). Application of Industrial Engineering
Techniques to Improve Production Efficiency: A Case Study of Mushroom Grain
Spawn Process, Kasem Bundit Engineering Journal Vol.9 No.2, May-Ausust, pp.
7181. (in Thai)

S. Anil Kumar and N. Suresh, (2008). Production and Operations Management 2nd
Edition, New Age International (P) Ltd., Publishers, New Delhi.

Teerawat Kaewpia, Supaporn Kamteja and Jutamas Korkerd. (2020). Improving the
Crispy Barley Flour Rolls Vegan Production Process by Work Study
Techniques, paper presented Conference on Logistics and Supply Chain
2020, College of Logistics and Supply Chain, Suansunandha Rajabhat
University, Nakhon Pathom. pp. 1121-1130. (in Thai)

NNTIVINMIAEAlUlagana NI IMINEIRETIRANEUN
U 14 adunn 1 unvey - dquieu 2564


https://sites.google.com/site/smunphirthiythailand/

Industrial Technology Lampang Rajabhat University Journal 51

Wanchai Richirawanit. (2002). Work Study Principles and Case studies. Bangkok:
Chulalongkorn University Press. (in Thai)
Watcharin Sitticharoen. (2004). Work Study. Bangkok: National Innovation Agency. (in Thai)

NINTIVINMIAUEAlUlagana NI IMINEIREIANEUNN
U 14 adun 1 unvieu - dQuieu 2564



52 Industrial Technology Lampang Rajabhat University Journal

N1309NKUULATHAILINTZUIUNTHAREYaNULNS
nsslAnwnAudiseuilassnisiiusdesan
The Design and Development of Herbal Soap Manufacturing

Process Case studies, Learning Center TORYOD Community
wnns Onwin’, guana wissgved’, afiss Auvw’ wazanns svauns’

Nopporn Bukwan', Sukhuman Rianthong” Sasithorn Khonthon® and Sathaporn Veerasoonthorn®

1238 aginaluladoanavingsy NnINeIReIwagNIEUAS

1234 Faculty of Industrial Technology, Phranakhon Rajabhat University,
@it 9 ouuuds e LL“UngmﬁET LUAUINLUU NTHANNIIUAT 10220
3 0 2522 6637 W3a135 0 2522 6637 E-mail : luckpull2520@gmail.com
9 Chaengwattana Rd., Anusawari Sub-district, Bangkhen District, Bangkok 10220
Tel +66 2522 6637 Fax +66 2522 6637 Email : luckpull2520@gmail.com

Fuiifuunau 25 nuaniiud 2560 Yuitfuudluumaay 25 wquanan 2564 Fuiineuuunanu 25 fguisu 2564
Received: Fab. 25, 2021 Revised: May. 25, 2021 Accepted: Jun. 25, 2021

UNANED
a o Q’{d U

NMUITediTagUszasd (1) WiseanuuukazimuinszuIuntsuanayayulng
(2) WieyUszAnsameesliuiduayayulnsuazUssidiuauisnelandndamiayayulng
Miauvesgudiseuilasinisiiudesen nsanunuideildneuinmesdigeanuuy
wanduayayulnsie ayayulnsviiy ayayulnsmuen ayayulnsiilnyg wazlinoufiames
I8NV ULLANNIIUIY 3 WUALN pasnautmaluladnInadnsddud iyl onde
widfissiduayayulng nan1snageuaiudseansainvesuwdfiuiduayayulnsnuin
N a a | e Y v Y & v \ &
f9ns1nsuanRfgvesayayulnsviiumindu 239 Nousedalus v3e 31,548 Naudaiiou
gnswendeiianaiowiiu 18 Aeudedilus snsinsudnadgvesayayulnsmuiainiy
228 NpURTILL U538 30,096 NoURBLABUY BRSI1VBALLAIRALWINAY 24 NoURaTILua
) a a ' Y] | W v O a v oA
wardnsnisuandsvesayauulnsSiluuwidu 231 deusetalus v3e 30,492 feusaiiou
) A A A Y v Y =~ P ~ ) a 1 & a v o
gns1vedsiAnadeniniu 22 Aewietilus WeaSyuliieudnsmwinayvesaudiousions
ASHAMALMNINY 12,188 NBUABLABUAUNTTUIUNISNARNNAILINOATINSHAALREAY 30,712
NOUABDLABU YN AUSEANSNINYBIENTINSHANLALTURAYSDEAY 152.0 AUNSUSELEUAINY
fanelalundnduriayayulnslaglduuudssdiuauianelaanngudiegediuiug 20 Ay
wuninanisuseiiuayayulnsviveglusedud (X = 4.50, S.D.= 0.52) nansussiiiuay
ayulnsnuiaeglusedud ( X=4.32, S.0.= 0.49) waznan1suseuayauulnsdalnuegly
sEAUA (X = 4.40, S.D.=0.52)

o o w 1

AdnAny: ayayulng, wliuidy, audiseuslasanistiusesen, NSHRILINTEUILNITHED

NINTIVINMIAUEAlUlagana NI IMINEIREIIANEUN
U 14 adunn 1 unvey - dquieu 2564


mailto:luckpull2520@gmail.com

Industrial Technology Lampang Rajabhat University Journal 53

Abstract

This research aimed to (1) design and develop the manufacturing process of
herbal soap; (2) determine the efficacy of the herbal soap mold; and (3) assess the
satisfaction of the developed herbal soap products of the TORYOD Community
Learning Center. This research deployed a computer-aids design program to design
three products: Turmeric Soap, Thanaka Herbal Soap, and Silk Cocoon Soap. The
computer program was used to help design 3 molds for the production of each soap
type. Besides this, CNC (Computerized Numerical Control) technology and a milling
machine were used to produce herbal soap molds. From the experiments of
performance testing of the herbal soap molds, we found that the average production
rate of Turmeric Soap was 239 pieces/hour, 31,548 pieces /month, with an average
defective product rate of 18 pieces/hour. The average production rate of Thanaka
Herbal Soap was 228 pieces/hour, 30,096 pieces/ month, with an average defective
product rate of 24 pieces/hour. The average production rate of Cocoon Herbal Soap
was 231 pieces/hour, 30,492 pieces/month with an average defective product rate of
22 pieces/hour. Comparing the soap production rates of the Learning Center, there
was an increased average production rate from 12,188 pieces/ month to 30,492 pieces/
month, an increase of 152%. The satisfaction assessment of the herbal soap products
using a questionnaire with a sample size of 20 people found that the soap products
all performed with good levels- Turmeric Soap (X = 4.50, S.D.= 0.52); Thanaka Herbal
Soap (X = 4.32, S.D. = 0.49); and Silk Cocoon Soap (X = 4.32, S.D.= 0.52).
Keywords: Herbal Soap, Soap Mold, Learning Center TORYOD Community, Development

of Manufacturing Process
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Abstract

This research article investigated the potential of public spaces in Chiang Rai old
district. Analysis of user behavior and needs led to the determination of design guidelines
that sought to promote the potential uses of these public areas. This was a mixed method
research collecting both qualitative and quantitative data. The research instruments used
were a public space survey form, a behavioral observation form, and a user requirements
guestionnaire.

The study found that the design guidelines to promote the potential of public
areas in Chiang Rai old district could be separated into 4 main aspects: 1) The highest
potential public space is a park in Suantung area (the old prison) located in Chiang Rai old
district. This is a popular area for organizing annual events, is convenient to travel to, and
connects to the economic area. Therefore, the government should encourage a wide
range of its uses. 2) The needs of public space users both inside and outside Chiang Rai
old district should be investigated. 3) The guidelines for the creative design of public
spaces in Chiang Rai old district, comprising public furniture sets and space design should
be established. 4) Planning for the potential development of public areas in Chiang Rai
old district, such as increasing access to areas, adding service points and considerations of
signage and advertising media should be carried out.

Keywords: Design Guidelines, Public Space, Public Furniture, The Old District, Chiangrai
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