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ABSTRACT

TITLE : PRODUCT DEVELOPMENT USING QUALITY FUNCTION

DEPLOYMENT : A CASE STUDY OF THE HERBAL JOSS STICK

BY : APISIT KAEWCHALOON

DEGREE : MASTER OF ENGINEERING

MAJOR : INDUSTRIAL ENGINERING

CHAIR : ASST.PROF. NALIN PIANTHONG, Ph.D.

KEYWRODS : QUALITY FUNCTION DEPLOYMENT (QFD)

This research is aimed at developing a herbal joss stick for eradicating mosquitos by
using quality function deployment (QFD). This research was conducted using for phase models:
(1) product planning, (2) product design, (3) process planning and (4) production planning. The
product was developed for its versatility including size, shape, colour, pattern, and usage. The
satisfactory assessment was done with a satisfactory assessment by 49 customers including
teachers, soldiers, bo;der patrol police, food shop staff, and villagers in Mueang District, Nakhon
Phanom Province. The results show that the mean score cf satisfaction was increased from 4.59 to
5.20, being equivalent to 13.28 percent. The results of the research show that the product

development process can be made less complex and can be applied to further QFD.
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Relative
Customer Needs Haga Absolute
(%o}
Smuvesd (3*4.46) + (9*4.50) + (3*4.85) + (9*5.02) 113.6 2.98
Sasdmnmmosludmin (3*5.20) + (9*5.23) + (3*5.17) + (3*5.05) + (9*4.98) 197.2 5.2
thu +(3*5.02) + (3*5.09) + (3*4.87) + (3*4.71)
3R IURALYDITNA (3*5.20) + (9*5.23) + (3*4.46) +(3*4.49) + (9*5.02) 161.3 44
Sanrduwauvosayulnslh | (3#5.20) + (3%5.23) + (9%5.16) + (9%5.17) + (3*5.09) 459.8 126
ANUNBY +(9*5.18) + (9*4.46) + (9*4.85) + (9*5.02) +
(9%5.09) + (9*4.87) H9*4.71) + (3*4.25)
SasauRmniiumon (3*5.05) + (9*5.18) +(9*4.91)+ (9%4.46) + (9*4.85) + 379.7 10.4
32NY (9*5.02) H9*5.09) + (9%4.87) + (9*4.71) + (3*4.25)
$1uunau (3*5.16) + (9*5.18) +(9*4.91) +(9*4.46) + (9*4.49) + 379.7 10.4
(9*5.02) +(9*5.09) + (9*4.87) + (9*4.71) + (3*4.25)
amwlaeanuvesimg (9*5.18) + (9%4.46) + (9%4.85) +(9*5.02) + (9*5.09) 320.4 8.8
+(9*4.87) + (9*4.71) + (3*4.25)
anuiGousesveaFum (9%5.20) + (9*5.23) + (3*4.99) + (3*4.51) + (9*4.85) 209.5 5.8
+(9%4.83)
anuBouiosueuss i | (3%5.20) + (3*4.99) + (3*4.51 }+ (9*4.85) + (9*4.8) 131.2 3.6
unaUAgUInaN | (9*4.98) + (3*4.50) + (9*4.99) + (3*4.35 )+ (9%4.80) 159.5 4.4
AMMEIHAA TN (3*5.20) + (9*5.23)+ (9*4.98) +(9*4.50)+ (9%4.99) + 320.5 8.8
(9%4.51) +(3*5.61)+ (3*4.64) + (3*4.35) + (9*4.89)
AIoUNHA (3*5.20) + (9*5.05) + (9%4.98) 105.9 2.9
SnnunuuiRu (3%5.20) +(9%4.50) + (9*4.99) + (9*4.51) + (3*4.80) 156 43
AswWaAS (9*4.83) + (9%4.25) + (9*4.68) 1238 34
uss g (9%4.85) + (3*4.71) 57.8 1.6
Anudwlunsnduly (9*48.5) + (3*5.61) 60.5 1.7
5 (9*4.35) + (9*4.89) + (3*7.80) 97.6 2.7
finuems 19w (9*4.49) + (9*4.64) + (3*5.09) + (9*4.25) 135.7 3.7
msianuFum (9*5.23) + (9*5.61) 97.6 2.7
filenmsTuseandasun (9*4.83) + (3%4.49) + (3*4.64) + (9*4.25) 109.1 3
W | 3,776.4 100
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Relative
Customer Needs Hag Absolute
(%)
AlsZNEUVBIHANRUNDR | (3*5.80) +(9*4.40) + (3*3.70)+ (3*3.40) + (3*3.00) + 103 5
AR (9*1.70)
AMUNAINHAOYEINAY (9%12.60) + (9*10.40) + (3*3.70) 218 1
drunmuninfuvouszime (9*10.40) + (9*10.40) + (3*3.70) + (3*3.40) + 236 12
(9%3.00)
Wsmuanuonndadun (9*8.80) + (3*5.80) + (3*4.30) 110 5
5,8,10,12 i
Sagnloeasiunaz 14 (3%10.40) + (3*8.80) + (33.60) + (3*3.40) + (9*3.00) 106 5
AU
vinannulananiun (3*5.80) + (9*4.40) + (3*4.30) 70 4
nanfuaniiyaRy (9*10.40) + (9*8.80) +(3*3.40) +(3*2.70) + (3*1.70) 196 10
sonunmuimuilifiauls | (3+8.80) + (3*4.30) 39 2
AuANYOINAAT LI (9%12.60) + (9*8.80) + (3*5.80) + (3*4.40) + (3*3.60) 289 14
+(3*3.40) + (3*3.00) + (9*1.60)
AMUASINTURITHINZAY | (9*12.60) + (3%3.60) + (9%2.70) 149 7
nazansouvatula
ANUNaINHaIvesd (9*3.10) 28 1
Hanfua
(3*8.80) + (9*8.80) + (3*5.80) + (3*4.30) + (9*3.60) 28 1
gl ndnfusinaiu +(3*1.70)
185unssuses (9*12.60) + (9*10.40) + (9*8.80) + (3*3.10) + 323 16
(9*3.00)
mmc?;uanm (9*2.90) + (3*2.70) 34 2
fildalszTonil4aoo (3*3.70) + (3*3.00) + (9*1.60) 35 2
fiesuisns 1 (9*1.60) 33 2
5 1,995 100
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Relativ
Customer Needs Hag Absolute
e (%)

ﬂ1‘iﬂ3UﬂNf}mﬂ1Wﬂl®Q (9%16) + (9*14) + (9*%12) + (9*10) + (3*5) + 1,152 31.1
Fogau (9*5) + (3*2) + (3*2)
mIvamingau (3*16) + (9%14) + (9*12)+ (9*11) + (9*10) + 528 14.2

(9*5) + (3*2) + (3*2)
MIAIVANAUNTNISNIN | (3*16) + (3*14) + (9*12) + (9*5) + (9*4) + 303 8.2
msvuazduneugaty | (992) + (3+2)
NTATUANAKN NUDY (3*16) +(9*12) + (9*11) + (9*10) + (3*5) + 372 10
nau (3*2) +(3*2)
ANuETalums (9%16) + (9%12) + (9*11) + (9*10) + (3*5) + 852 23
udeduiundasusiguas | 3*2)+(3*2)+ (3*1)

(3*16) + (3*14) + (3* 12)+ (3*10) +(3*5) + 186 5
MIAIUANAUMNVOIT | (3%4) + (3*1)
anumanzanlums (3*14) + (9%5) + (9*4) + (3*2) + (3*1) 132 36
DONUULVUIANAAS B
anumanzaulums (3*14) + (3*5) + (3*2) + (3*1) 66 1.8
PNV 19vee
HanfaN
Az anlums (3*14) + (3*5) + (3*2) + (3*1) 99 27
sanuuy i dedemsnan
mmr?immﬂumswﬁm (3*S) + (3*1) 18 0.5

52 | 3,708 100
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1 30 15 1.40
2 60 30 3.20
3 90 45 4
4 120 60 5.40
5 200 75 7.20

a '3 ' s 3
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172139= 0.934+0.0331 (hnvineeuitlon) R’=96.2%, R* (adj) = 94.9%

H ] 14
M3197 .12 HanaasueR IMUAsTEzAYN S suMeURIvMID (A0)

Do 4 UUVUNS
naun — - .
Wninneuilen (n5%) AR (13139
1 30 1.924
2 60 2.914
3 90 3.904
4 120 4.894
5 200 7.534

v ’ b4
3190 9,12 HANAABANDN M UAIZEZIA1ITHVINBVH I INIIN

b4
inineeudlen = 1a130- 0.934/0.0331 (A0)

r HUVLNA
aam z e o "
e (1) | smdipaeuien (nu)
1 4 92.62
2 8 231.47
3 12 334.32

v [ b4
13190 9.13 NANAABUNDNIMUAIZEZIA IS v UNBUAUTIHID

Ta d =1
YT P
ey d [T - . v B
MAUN | shwsinmewilen | thriinnenuuia 1a19A (¥ n9)
(N5%) n3%)
1 100 50 4.06
2 150 75 5.50
3 200 100 7.33
4 250 125 9.17
5 300 150 11
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14 T4lsunsu Minitab Tunmsmsizdpivenayulns nuuurauanswa 1dash

a1y = 0.392+0.0351 (Mninaeuitlen) R™=99.8%, R” ( adj) = 99.7%

] ) 4
M3 .13 vanaasuRefMuAszeza s ououi U N (M)

1A J =
Do 4 HUNNN YR
dum . -
Wminmenien (n3w) AR (FI1M9)
1 100 3.902
2 150 5.657
3 200 7412
4 250 9.167
5 300 10.922

[ 1 ¥
M3 ¥.13 wanaasuneimuaszezaganfSsumeounuimiin (4e)

wminaouitlun = 11a13a - 0.392/0.0351

1a J a
o4 uNRNN N
a] ‘u“ q’/ : s =44 [
paga (13lwg) | vmvipaeuien (nw)
1 4 102.79
2 8 216.75
3 12 330.71

v 1 ¥
3197 v.14 HanaapaNef MuAsTuz A gASssuMsDA DY IMIN

i gl
duii svmiinmeniln siminesuania nMYA
") (%"ﬂm)
1 100 37.5 1.45
2 150 50 2.15
3 200 70 4.30
4 250 90 6
5 300 105 7.05
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172199 = -1.83 + 0.0301 (I inaouilon) R’= 97.9%, R’ (adj) = 97.2%

' v ¥
M15190 V1.4 nanaapue MuaszeznMaRS sufisufimin (ao)

1a 4 Y £
L4 miniangUauld
N — - .
naeuidlon (nFw) naga (F1u9)
1 100 1.27
2 150 2.82
3 200 4.19
4 250 5.695
5 300 7.2

[ ¥ ¥
3190 U.14 wanaaaaweiMuAszeznaNS suisunimin (d0)

nidnaautlen = 17a199- (-1.83)/0.0301

1a < lﬂl k4
o TP LTy b
naga (@luy | Mnlineeuiun (n3)
1 4 193.68
2 8 326.57
3 12 337.87

H v E4
3197 4.15 wanaapuRaiMuaszozaafS oMot uimin

o wifianizian s uan

i vaminmeuitlon Viminmenua 110199
(n3w) 03y (é'ﬂm)

1 100 40 3.36

2 150 60 4.45

3 200 80 6.33

4 250 100 7.40

5 300 120 9.30
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19750053 Minitab TunsAnsiziguvevayulus nuugila1d s uan uanawa 14

14 v
At 1199 = 0.236 + 0.0297 (W MtinaBUITlaN) R'=99.1%, R’ ( adj) = 98.8%

] ’ b4
M3190 4.15 HaneapaNeimuaszaznaRafToLeuRiiin (so)

a ¢
. o 4 unungla1 5 uan
A | ——— :
minaeuidlen (n3w) PARYA (FI19)
1 100 3.206
2 150 4.691
3 200 6.176
4 250 7.661
5 300 9.146

v ¥
Mm99 2.15 miinaeuitlon = na19a - (0.236)/0.0297 (#9)

. 4 wiRuR3Ua12 5 uan
Maun - —— .
paa (¥uY | nwineeuitlun (n3w)
1 4 193.68
2 8 326.57
3 12 337.87

v ] ¥
A13190 2,16 waneavaa MuAsTezMAR S stfisui i mIin

mifiunglnu
v innewidun swvinneuu nMYA (i"ﬂm)
"n5n) n3%)
1 100 34 1.40
2 150 51 2.10
3 200 68 420
4 250 85 5.50
5 300 102 6.30




¥
14T5un 50 Minitab lumsamsiziguvevayu Iwsuuugaunaaswa el

£
170719 = (-1.83) + 0.0264 (U miinaaudlen) R'=97.3%, R’ ( adj) =96.5%

v [} £
M13199 9.16 wanaasuroMMuAsTozaafseueutumin (W)

1A é ‘[J
Do A UNNUNIUAN
MALN S — .
wmtinnouitlen (M3%) 28190 (F1n9)
1 100 0.81
2 150 2.13
3 200 3.45
4 250 477
5 300 L 6.09

] [ v
3137 ¥.16 Nanaasae MuAszeznaASSsueui UMD

£
Wmnaeudlen = 10199 - (-1.83)/0.0264 (A0)

wifumigiay
8191 181A (i"ﬂm) sminneuilen (n3N)
1 4 220.83
2 8 372.34
3 12 523.86

agdminaaeamssseznmimsganeihmingilvenasplng
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