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ABSTRACT

The Objectives of this research are 1) to study the form of Dinghy boat 2) to
design a Dinghy boat 3) to evaluate the performance of the Dinghy boat 4) to
evaluate the satisfaction of sailing experts on the developed Dinghy boat. The tools
used were interview form, assessment form Performance evaluation form And
Satisfaction Assessment Form The collected data is analyzed along with the
conceptual framework, the study and the observation, Design Spiral, Quality Function
Deployment, Theory of Inventive, Problem Solving. Principles of reverse engineering,
conceptual framework for marketing, by experts and experts. Examine the design and
construction of sailboats. And assess the satisfaction level of recreational sailors. The
statistical methods used were percentage, mean (x) and standard deviation (S.D.).
The research found that: 1) Dinghy sailboats currently available at high prices are not
safe for sailors. 2) Dinghy sailboat design. Cheap sailing High performance, all-
weather, easy to control and suitable for recreational operators. Length 4.36 meters,
width 1.50 meters, weight 300 kg. 3) The performance evaluation is divided into 2
ways: 1, SIMULATION. Damaged or deformed the results of the air flow through the
hull, the flow is in the appropriate condition, and the strength model of the sail is
made of fiberglass-fiberglass composite material. Weight, elasticity, mass density, and
2 assessed by boat experts were moderate enough (x=3.42, SD = 0.15). 4)
Satisfaction survey of sailors to Recreation. Very satisfactory level. Mean is (x=4.03
S.D. = 0.08)
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avaan lumalvuau Tuiene 9 anse vssynlivundemsald 3elu Byte munzdmiy
¥ I dd = L l“’ 1 =t 3 4 .G’ o d i Ndd
glau Ndludn daus 90 fia 160 Usus Fadurhwiind anunse uaulani uaznnaniw
o < . a = a ] i 2 . )

0InA 5ol lag unnm \3olu Optimist a3y (Aundt ssudwde Optimist usdaiudn
uavumuunuaum'\ muuau Felu Laser 1¢f auvanosne dniduielu dadslu Byte gn
¥ Fuuite qﬂ-umﬂa findnanuda 3elu Byte 1T Foluil uauld auden wnedwmiy
gvda v3e Winfteny sindn 18 Tﬂﬂ{]wuu ISAF L‘jutjim mMsutedu Fauvnd wrvalan 9
Usuina seawside Gelu Byte 1Hudedt m‘uqmsa alsgnidn Tﬂaum vang , outhaul
uaz cunningham Wanansalda IWazan anfadesnsmu sauvis seuuna uag senteu

W3

awil 2.7 Golu Byte
#an : http://www.navy.mi.th ([Online] 23 AR W.A.2559)
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e e (e | dmdn(aud) dyainwal

Fireball 4.6x16.2 175 B

Al 28 Felu Fireball
#a1 : hitp://www.navy.mi.th ([Online] 23 #AIAL W.A.2559)

\3elu Fireball 1Wuise Dinghy ﬁﬂqm‘%’a 2 Au Aliwdsusn 91¢ 38 A AWI0LE
iudfergaziu 40 Y lunisutedu Felu Fireball mswivue Lil#uegdn Wuiiolmi wie
floonin Fu3odulidn vie Imednara Feui1 wie Felwi wituagiu Aavrlunis
viuwsiase uay msuaulvidinitmiuaiunse Gelu Fireball  wangdmivuauluauuse
dauvsznause q veade faruudauss vindedy Sefawsouauldlaglidesszuie
oon gniFe Lidudestnaisaty twin wazarmudause uenein msuiuudaue ang
dan1siu qunsaising q desnisiney wnnd armudeusudelu Fireball 1 HuiFedu
International  class  din1stauludiusng q veslan wariiauiaudng 9 unue (3o
International Fireball sanuuulansaiuauABINTs senuuulag Peter Milne ¥1383ngw
T ae. 1962 Tasiiusagals Tumudiaugn aslddg
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¥ yun (Praxendins | dwin@landu) deydnual
Lark 1.64x4.07 95 LARK
ﬁ\'\_
i
ii
I \
I =
ay LARK \
i 7 i i }j Gc"__:;;\
,-11’ J’| \ | l“‘
I’.‘ / |‘ Ul ‘l\"‘.\
I. ‘i!“ I b -”‘#A\
| /’ \

awil 2.9 Felu Lark
i - http://www.navy.mi.th ([Online] 23 paiAN W.A.2559)

Folu Lark 1é¥un1seenuuy daust A.a.1966 1an Michael Jackson leiiduuuy a1n
\38lu National 12uag (Felu Merlin Rockets #aevirandag G.RP. Belu Lark fidise
welng) MWiau dwau 2 gnesnuvumneiudiaunainvats twiindaus 18 stone ufia
26 stone m‘sua'ul.'s'a'lu Lark Walanduauuse ﬁau‘i’awiaﬁammqﬁ'm uavsassyiaiilinh
dvmaieie e vhede eglige 99n wunhanndnidessn nsude fivuralindr
ann uazegligeinuuai mavh Low tack sravilidudndeldine
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o Wil (Sail area)asa | dhwin@landy) dysnual
Laser 4.7-7.06 35-60 —

SAIL AREA
4.70m’

- g

Balu Laser 4.7 52y Laser Radial 521y Laser Standard

amit 210 Folu Laser
#a : http://www.navy.mi.th ([Online] 23 AaIAN W.A.2559)

3olu Laser 1{u (3aUsziav Dinghy figloundy unsvane wniiga \uiFeii
duszney Ligandudeu nnzdmiu dnuduluiielwi e nade widilil domindes
vide fbwiinann fanm vunsiags MiFeiidiiniun Feaunsa sxussn Tuu wisensald
U / wuu weaielu Laser \yu

3ol Laser Standard fiWuitlu (Sail area) 7.06 ms1aums wanzdwmiuduauil
dhwiln 60 Alany Buly

 elu Laser Radial fiuiilu (Sail area) 5.76 mM3UAT wanzdmiuguaunl

dwnin 55 - 70 Alandu

3ol Laser 4.7 fiuitlu (Sail area) 4.7 ms1aums mu’mﬁ’m%’uﬁuéuﬁﬁ\fmﬁn 35
- 55 flaniunwaia ves aniudizelu Laser unnvd Usewmelve fiSelu Laser agusvannu
126 & waz walan Huszana 2 uaud
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o

wn (M19xe1)ns

z L ar
umin(ilanay)

deyanuad

OK

1.50x4.92

72

bty

n 1‘

awil 211 Felu ok
lan - http://www.navy.mi.th ([Online] 23 faiAu W.A.2559)

IﬁEﬂU OK 1 (3aUseiav Dinghy 'n:uu Fuyeu ua deanau walan mm.@?wm o
w@udidl wnin 60 e 100 Alansy lngidu Li’iﬂ.‘U OK gneenuuuy wazad s U A,
1957 i Wiea Seattle Uszimeanigawin 1ag w1e Axel Dangaard Olsen venlw uie
Knud Olsen unaanuuuwa Yacht 917 wuan$n as1a3slu dinghy v'ﬂ-umauﬂumm Rnlal
0 'uwa OK e wuuit eenan 191§ 3elu oK ti‘luwuﬂuamqqq'lu IS8R 60 - 70
unszis nesse 80 3elu Laser Mluiition yhlwiFelu oK 163y Mo tosas
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2.3.3 Ussinn Keel Boat

Lia'lu Uszinv Keel Boat 1 e'(qmm"lm*m nsEAnYIse (Keel) gy smasulduuni
uazasihiwnin (Weight) danitelyt Golaiay dlegn nsvh 910 audl Wavenylu Tavavadne
fiu fnendugn Wudedlisudendh e vedn (Yacht)

WATER LINE

KEEL

Figure 2.

amil 212 Seluuseim Keel Boat
a0 : http://www.navy.mi.th ([Online] 23 AanAal W.f.2559)
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#o R (M19x81)UAS

= =
umun(@lanay)

doyanwal

Platu 2.55x7.50

150

o

A 213 $elu Platu

#an : http://www.navy.mi.th ([Online] 23 paiAu W.A.2559)

Selu Platu vi3e Geluday vie Felu Farr Platu 25 Wuieludszinn Keel boat

filu 917u3 Tu A Tu Main , Tu Genoa waz T Spinnaker Tasnszgngnans (Keel) Wudu

ey Tigiau S1uu 4 - 5 Au e 25 A fimen 25 Y AldTunisesnuuy mue

ABIn1s vas {ldau laeaulve fdiusu egraann M ynidBuaud f Tnodade vam Faudu

Yanii wu‘lﬁ'luma‘lwuml.aq Folu Platu 1Wudeludnyssinnmileves n'n‘su'tmia'lws"mw

Keel boat ¥84fiun SEA Games agailuvnams Salu Platu senuuuun wielildau seha
1w wianansauauldisr JawansdwiugniFe il mmdiungy sedusng q Ju Feuszan
Dinghy 7 HfTeaudu uwivane mnﬁ’am Lf]uﬁaﬁﬁ?i'mﬂ'iunau ligeendudou mung
dmsv unuau’luua'lwu vinune nny Wil whwintfes w3e fhiwninann fanw munsia
g9 fuedihwinun Feanunsa rusan Liuu vdsmsals
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2.3.4 Jszian Catamaran

- - Al w ' o @ al o w
\30lu Uszun Catamaran Wy Selu Afidde (Hul) u1nnd 1 8169 wandl 3 dda
$158171 159 Trimaran

f§ : 3 S

rERY . !
T e )
o —

¢

oA

‘-‘1

d

£ ==

i A
g

awit 214 3elu Catamaran
it : http://www.navy.mi.th ([Online] 23 faiAu W.A.2559)



) e (MAexenuns | dmin@landy) doydinwal
Hobbie 10x15.9 150 [
Parts Terminology
SAIL HEAD T MAST FLOAT

BATTENS
SAIL LUFF
SHROUD
MAIN SAL
SALLEECH—__ - FORESTAY
MAST
/ JiB SAIL
TACK
o FORESTAY / BRIDLE
MAIN SHEET SYSTEM L ADJUSTER :
TILLER ARM < i T.\ / BRIDLE
N\ =
RUDDER CASTINGS '
RUDDER //

a il 2.15 139l Hobbie

flan : http://www.navy.mi.thmaran ([Online] 23 fa1Au W.A.2559)
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2.4 dquusznavvassaly

innszlal O tas)

wufes
(Rudder)

Al 2.16 duseneuveadely
- http://www.navy.mi.th ([Online] 23 paAu w.A.2559)

1. @950 (Hull)

2. Waa (Tiller)

dumade ldnuauiimmase lnemslondevn udidumadedniinis

3. yude (Rudder)

Tomuauiemmaie

4. ARWAY (Centerboard w3® Dragerboard)

Wuwinliideunzqlugdivisaiensinanade 1dmiutesiuliliieiveen
nede Baudurean mhigulilvide weand

5. @ nselnase (Mast)

Juamdndwmiudaluise

6. @M (Sprit)
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d [N ] d ) v 1 =

Lﬂmmwagmuﬂam werieaseguinees luise
7. Tuise (Sail)
& a oo v ao
Wuluisenvinmihnsuay
8. Weandsluisa (MailSheet)

- ehlv - v - T | Y oo 5 o w
Wuidenildmuguluide inaeen visyuiduneliiiuvioaniauie

r ;
2.5 Wugrwvasnsuaulu

2.5.1 ngireanuasaseifafiuauies

Fovieh IWegation 50 wns

Foseudoydn aganenim vuzucy (maaeuliazad)
Folulawn (OK) uaz tawes (Laser) wduldnfeay 1 Ay windy
wldaudely wlels #ilwu

mni3eau (Capsize) fiesagiuiie
vinsaetdownsnasuliegluanmiSeues (bislzH)
luSeswsedlifenyniFevinaeeild sviliising 4 wes
Tndimh svdowniniuge

fpesnwuelinunuia

10. vadeuhdsassveaietarasy

XN AR N

2.5.2 N15UauANTe
1. UIRSINNaNSaLaNs

e 00 Ve & a ' o & %
pgslumavinese aevihlviiSeans s vaccum sewinavinaSenuiuin

o M o
NN 2.17 NMTUILALD
i1 : http://www.navy.mi.th ([Online] 23 @AY W.A.2559)
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sgnivreulumaiae seviliiiGeymih madewu Teduenn

= o -
AN 2.18 N1TUALLANGLTD
i http://www.navy.mi.th ([Online] 23 faiAu W.7A.2559)

v = ° o o v a4 a 3w
1“”\3”?311'1“ﬂﬁﬂﬂ']\'lﬁ']lgﬂtﬁlla Wﬂ']ﬂ']nu@iﬁ“’lﬁﬂ LASWVIBLID AUUIUNINUY

J c'/ ] -
NN 2,19 NIFUILATD
lan : http://www.navy.mi.th ([Online] 23 gaiAu W.A.2559)

2. mlsnsrussetnuiuluiaue

- W 08 Ve o - v o [ v o - v °

Welusvau sevilviSaes Jwesiansiuasstrunuly wealradelilmiseada wan
vansudennulu lunanauseu desrasseia wsrzdaunselonun zadnlade ey s
nswastwuivluiase(uegniuen wnsude lusgnsudetansuean)



= o 1o
AN 2.20 NTUILANLTD

#i31 : http://www.navy.mi.th ([Online] 23 AAIAN W.A.2559)

2.5.3 NSIUY2T Lansude

- v o ' C '
1. dieegluise 51arldlddmadn va1 (Starboard) w3e e (Port) egaifen

2. 1509 wunthlunieaiise

WITUNAY 171 VBT 91 N5V (Starboard Tack)
-l v v = 0 v

TLTHNATY 98 VIO 1 NI WE (Port Tack)

3. NSV UWNUAIY AleInTugeunuig aung

4. Wi3er MiFethe Mesev Mesede

Wind

.',.,/'\ -. c;f"

e i i
~, ./
0 e o
~— g POI“

Tack Tack

Points of Sail

=
NANH 2.21 NSV BASNTIVENE

lan : http://www.navy.mi.th ([Online] 23 saiAu W.A.2559)
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2.5.4 anvauzvasnisuaulu

1. audiFenss : Feaglumau (Eye of wind) \Saliuay

2. augise 931 (M3e4e) : 13auaun (Beating) wag Close reach
3. auth N3P (M384918) M54 : (SeuauvINaY (Reaching)

4. auUEVNBLD 991 (M3e%18) : (Seuau Broad reach

5. auEWneL3anss : 13auaunmas (Running)

TrucWind .’&

Al 2.22 dnvaizveanisuaulu
flan : http://www.navy.mi.th ([Online] 23 gaiAu W.A.2559)

2.5.5 Awunisau (Point of Sail)
fumisvasau (Points of  sail) iusuwisvesieluiuau lnsazedurelu yu
(Angle) n38 #ifine (Heading) ﬁati’ﬂuﬁﬂwwﬂaqﬁia’luﬁ'ﬁﬂé’aua'u’luﬁﬁuﬁ'uﬁ'ﬁ'uaumsf
swmisvesan sudundnlunsmuau mdwesay essthmiFely udunwau vie wdu
98N 9INAN 3 Liearldusly & 3 dumimdn
1. close hauled : WewFeuauitwnan feuflaziin luffing uaziirgdiunuduise
Lilé (no sail zone) luszdpsgnaitetiosiunsiin Luffing
2. close hauled : dieWaFouautwnay rourlaziin luffing wasiirguauduide
Lil# (no sail zone) Tuazsesgniaitetiosiunisiiin Wufingileauinasundudrveaie
NTUT8 W3 Yy 90 BaFN MNVWITE WITNTT AuRANTIVEE beam reach Tuveusay
gnuaseenviuuAIamils
3. running intuidleaudnnaindunds vie fede wildiendn before the
wind dieasinduansunds Weisuduegiloan TuFesslidugsan (airfoll) Snudh e
running WAL sufnen aundnluvuiuiavesly dumeil yu uag luszudanniuy
Bu Apaxvingm 90 Been fudaFe
UBNAIN 3 FIUNUMEN q ua2 (close hauled, beam reach way running ) Sadian
2 sumisweansuauly fiegsewinsumimvan
Close reach Bgsewina close hauled uaw beam reach yu wazly fegnanans

close hauled wag beam reach
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Broad reach 8g5zmin beam reach Wa running yu warlusvgnudessen
1NN31 beam reach wAlivirAY running

2.5.6 1509918 LASUAINTIVGD
uennazly madelunmsUaduiemauds Ssudussdestonedesenisusunss
i ;3 s 1 ¥ e J vV W o d
Tuemsle Wenluiandarsgnaaidriumnidenvineiie Mlunsdidufianevese ule
y o 1 & a v ' w [
dmeasnseiniunselnanyadanisiass waneau liwmileudunlsudese vse
(73 o v o v ar J [ 7] - ] Y i J
INTEMU Wels Y Weneny ssuadslumaniisds Sefvzuaululufiamansedny dle
: v LY o v d i L - - L] d
1519 BINTTITIALIYE L'mza'famanmnmu‘lﬂmquﬂmaLsﬂuam{f’ﬂné‘mq ¥389 (50a18u
v alal 1 - ' v v a o4 & & w '
137198ADIUNINUNEIND dunadn Indunavineisewdiads wuiudn duszsuniseenluly
- o X a d ] - - v & o -
irmeiiaed Wlunsizdn Gelu dgamyuseu 4 Wadeivaensegy ie centerboard
lildsou q wade daiu winldvih innlusiusenseunnduyeEeisn
- | ' v v ' = - § % v o
Wigeanan g vie 9anvnven Wkaussslutrmihdnszevneunvzduides Toiawariums
- o v P - vas v
@anelUasuldun19veaie vusiise I momentum TShwmadenssaunserianureu
¥ et a8 = ¥ ) v v w v
UAIRUALIVULNLS AL LTRSS NIEUNIIRTS 15919 veRpaRanuvado lutamin uas
ar J ar 5 J o v t ar
VARSI UAUNII V19 Ay wazAdu 19y IMiTalsweanuanidunis Alvednuiaude
P v as - v P ' a W
Wsadntes annsassiumadeiieuseinis iessegrudmtagiumadsunn q ffe
4 o e . o ' : . & !
Wiavinns jibing 3@ tackingnndmiunmsuauluuuule 4 vee mainsail wag jib Wisuau
o - o - - 1 Vet -
qunses Tusududusa q (W) luauveudumivestu Wiaisntngye (ff iasluiiveld
weansifin Luffing udhluazgndudeniidegegn

water 1o
Pivot change
Point direction.
which in
turn

causcs the
boat o
change
direction.

Ruddcr

< a w ' -
NN 2.23 MINDVINE UATUAINTIULTD
il : http://www.navy.mi.th ([Online] 23 fa1Au W.A.2559)

v o Y ) ' | v Y w [ | e
AugiieInuAnantnAlunisuwisly azdrsliiadanisivanls Tunmsutedussly
@ ] o i Cl "o o =% -l 3 -
duliifirmdaausewing msvue wie unlumsudedu ssuusiibs ng Avelunisusa tim
- & ) a & a v v a o o~ a
voaFeluismisluvan uarluu Auauly uduieveusuwiweduGuduiuy (fa luffing
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Widsanglusunsiongn (uffting mnliunlainlugndsligndes Adesseliialgmieu
uerBefAsungn ffting fosrpsseiinseidlureas uasvenduiiesin ludeistazeen
910 yu luff IeeglsasdanmsuluBuieundrailundnilessluiu uav'luwanqnmaaum
‘lumaaw.,maqaqﬁmunu (dagumnsaslumnniiulussyiliizednas au3enda stall 9
Watuidlovimauiiisaneiiagyinis all’fOIl Wuaduludramins lfing  suiinldfivey
umiwesluindu mnfimsnsefefdndy 4 vedlu sinvsluaimnuesnsnssunnyes
Fotuthilusludsdushs 4 vedy lumsusidusadlafureumivaduwingu

When
properly
set the
sails will
lay
parallel
to each
other.

= - w ' -
AN 2.24 N15HDNIY LAZURINIIULTD
fan : http://www.navy.mi.th ([Online] 23 p@aiAu W.7.2559)

2.5.7 n1suauv3198u (Reach) uasaiuay (Running)
1. MsuaumMuau
= - ' a @ v v - ] - v ] '
N3L38N FauaUmaIAnLD auNALY) MEI3e AILSY 9958 981N N1SuaY
U 1 II: s = d J
n 9 wuu lunisuau suau 51ezUaesluaugn yu avdmn Aude (90 sem) Wisuauniy
U ¥ < a 1] AII L L ) ' J
au winase Iay Wviheass 3e9e ndulu 109 lade Fudu dunsre wlud Wnuaulu #
v oa ' - v = ) )
d1ugy Al aud @eadndos Tuns uaumuau ieziieving aseiving Uiuludhduay
-l - ' ' '
Wialudu ag 3w Tlng) desey nsudhe
- - ' v ' '
disludu ag nwdne Tulwg desey nswen
- = - ' [ ] v v Y e
fiovensaivanensedl wau Board reach audnAsudnaimaving draladranis
11 Tugu waglulug Linsuideanu
° 4 ' ¥ -t = - o
11 Centerboard ¥u winn auuss Wie1 Centerboard asasmils (1/2) ineleaniu
- ° v ' 0 @ vt & o v 0 gV  aadwy
Felmasmnyiyutasnd 90 e wvilill Wuil Suautiosas uasvhlauddisuly

Runnmg Free

Al 2.25 msudusaay
#an - http://www.navy.mi.th ([Online] 23 paiAu W.A.2559)
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2. MsuauvIay (Reach)

winsliliuauing (Beating) 3o uaumuaN (Running) 15198138091 NISUALYINS
au (Reaching) lun1suauvaneau (Reach) isnazdasuiululiidrfuau yuves Y ey
YNNI MIWAUMT (Beating) MU Nsuaummau (Running) ¥yu 45 a3fn AUAISe

aautAsuT g

Maut nswdie W ludu Wnsudhe Tulng Wastuen ietestu YU Aindu

thaud ns1uva Wy Tunsruwn Tulvg) Wnsrwdhe edestu yu dndu

fevheliiiSanseiuiivang

N5l Wiy Board reach audreuthanvie draladranis it Tudu wagly
Tng Linsudeniu

low
pressure
ares ), | €—

] ‘;wnd

4
/ 3
boom L

Saiing off the wind

AW 2.26 MIUALTINaY (Reach)
i : http://www.navy.mi.th ([Online] 23 AaAu W.A.2559)

2.5.8 N13uauig (Beating)

1. mM3fimdumileay (Beat)

dlaisdeanisuauiiesin Home W Paradise 15798ualunseann Home U4
Paradise lail# (1fioean 1571 awnse wauly lusiau [Eye of Wind] I sy 1513eseq
wau aduituuan (Zigzag) TulUinileau 153undn Aadumilean ( Beat upwind %3®
Sailing upwind)

AW 2.27 matmiumileay (Beat)
#1an : http://www.navy.mi.th (Online] 23 ganAY W.7.2559)

2. aun (Beating)
LS’]-TI"L'SEJF]’J'] msu.aun'n (Beating) dlalsuduidenan ‘lwmnwaﬂ (Close hauled)
wazfuszstumieamilodonts uduin T U Wmise wisuiu uwiSeidmnay
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w ' 1Y o v ' » - = - -
Usuusis suaglu dnvasiigndes Uareyu svegase edewed luis Sessiimmudmn
v oW A v o " v ) va  a
e Wwnaunly ansslauly szyu lumsuauin svfumide Wisedenau
o
UﬂﬂﬂQFl

wind wWind

Al 2.28 uauim (Beating)
flan : httpy//www.navy.mi.th ([Online] 23 Aa"AA N.A.2559)

2.5.9 nsndulu
= <

1. maﬁaaq’lumau (Eye of wind)

J LV | @l v v ¥ o - ] =l 0 = L 4 =

Wevsarutngan uanhiseagnsau 1Fendt Seeglumay (Eye of wind) Wiade

- 1 - Al L L 1 as o 5

aglumau Fevzlirdounludhani insrzlusglisuay uaz Tuae azdn (Ripple) winisa
danalviizeaglu mau ssly (Foveas wxnsends Faldidu wsn (Break) FeliTenglunax
oy yu ean91nd wiauiu sumadeludadeaiulu

2. maiuisandau (Luff)

d o ar s = LY o 'I = I d

WL MENNIB8NINALTT Teaviuiasautngay Jususenda Luff e
L 3 a = v 1 =l ;
asansnaulumivan wiedeanis uaudenay unTu

3. NMsu3ean9nNaY (Bearing away)

- o v - ) - " -l @

Wi R (3esvusenainan Fusu3en Bearing away Wiadansndu

i o 2/ 4’ .
lumuau w3s deanisuduesnain meax lagazvialy 130159%u N3 bearing away &
g ) 4

dunTe mnreuTEIliY lavdevsalahe 4

WA od
Finual
=ail
iy

Swp tarn

Porxt jibshe et is
inored sxud

cleated .

No-sail zoxwe. .
“Helms= alee " aand
starboard jibshee t
is cast off.

"Ready abowmr™
“Prxe w

Dexre
come ubcw

Al 2.29 nsndulu
flan http://www.navy.mi.th ([Online] 23 paiAu W.A.2559)
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4. manavlumuay
msndulumuas (Coming about) Gustaus Feaglunan sunsevis lusuay

Snnsuwila

nsnauluniuay

vrideuau ismisegiunssiuiuly szndulumauas (Comming about)
Tnsudnmade aanmnéﬁ W1 9 WSy Wvnay

vouzdl Foaglu nuau Witudsen yu Tuviuiii mﬁaqau

eluuauBnnmunitiuds ienhdradeldned warndouitasudunsy
Twildnsndulumuan ludesingm 45 ssniuan mnunniesvilidssyesmanniy
11 centerboard aviue

5. manaulunuau

isen Bendulumuay Weaudwnahede 31 nsndulunman Uibing /
Gybing) (3uMus Foudusuay (Running) Funsewsluiuaudnnsiunils

nsnavlunuax

vauriiouau smseduiuly seendulumuan Tasns famidedmn
#7 W1 9 iFevvviuesnvnay

dleaudwieise (Running) Anandwge sdnluludunsiunsedulaod
wiuduiudsen yu Wdnsuessiuiuly

disluuadnnsunilend isevliaadeldned wasndouitoruauns
Tmisely

2.6 i

2.6.1 WiwsiviiléraFe

dnannelliftiminuusiudauazmionldun lWdn, linsdounes, Livqume,
Wiy, Wandenmil, Wieuvey, 1i8a, Wisamuh Husu

1. lidn fidelunwndinguin Teak wariidenvinenaansin Tectona grandis g
1u29f Verbenaceae  didurilinegluneulfvasusemaduiie win Tne Sulaiide uasm]
inwduEnzusen

Win Wusilfeunalvg) Sudumfludiuganssamaniamile uazudueania
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nmil 231 Winzidsunes
i : https://www.linkedin.com ([Online] 10 aa1AN W.A.2559)
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jUveusuumiagUluvenning 6-8 wuiwns 17 15-40 wuiwns wananauwuy @usy
AudnaneIUsEIu 3 wuAwaTdnsuau: Wduvunlng Syweuvuinlvg gelads 7
wns Tudsgneuuvuruunuaneg ukuluiuliv

dnvauziilolidunsomhne Wusudon dounss evew wlanivudusias
muvmann im3edideeiiu lanunnuss lidesenn dadnunled limquweitulimdausmng
wswgnege vilavilwwesUsumelng wasidulifinaatinawsiosnsunn fms ihldivgumenn
1$uselemilumsreadeenmstuideu vhasmu wmmeusesaln indou inisadou Wy
Witarwawd unzd iy viadosdeu viitu son ae 3o enld Wiynilsiiasean viagn
Uszdn Tasaeluidunzia uaa wie nssidiss wnselaadela asia asn an nziies wWud
1M Fadesn danedesiie viwmn davenlifdmiunds unradn fuver Jeniuasfaiah
vrs1aus wiuieuarsadu elifidnwnradeliuralug arsléunuiuld (@i
NONWANENS AIUNTEIANTEY, 2556 A)



35

awit 232 liivgune
i : http://www.pof.com ([Online] 10 AaAU W.7.2559)
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awil 2.33 1A
i3 : https://medthai.com ([Online] 10 AAIAN W.A.2559)
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Lifigaslusaalniu wdeusifailee 1desite demhluvgnldiusuanlfuuinudu
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macrophylla King #9729 MELIACEAE '?ilamﬁfu Bay wood, Honduras mahogany
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AW 2.34 ugeannail
il http://www.skn.ac.th ([Online] 10 RaiAu W.A.2559)
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ait 2.35 Wieuvey
i : http://puechkaset.com ([Online] 10 a1Au W.7.2559)
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Lildaduliifunanmeaileglsy suidnn Ju Sade gy uilildaniinaunmazanain
- J ] J =Y o vV o v J’ Vet =i =l i Y -
uuazguilsmnanmgiiennmeiguidulad wWeliSdlauasideannnimistlenism
i -4 o [ i = [ [l :J o [l qq! =l
aglsinulildndulvg) 'lummmmumﬂqnwmmmnﬂwﬁsmmmmmxuumsﬂqnwﬂuwu
1 o ] (] 4‘ -l =
afJmfluszuuﬁ'lﬁ'mﬂmuuumﬂuamamnLuaqmnwsmmmnuazﬁmaumqauna Tag
amnsauvslszinneeddilday 2 vismeiufe
- o ~ ar - 4’ v 'p’
Lil8Auna (Red Oak) Lil8Auasugnumailinz usenveseudnielisendiuiana
v -Jd 1 L . L 4 v § 7 ] a « v u') AJ
UUBULAS ﬁtﬁauwamﬁumumamalunmv'lwmmgﬁnuuu 50 wagnun aualeavulsmn
v 1 L 24 E v v, s - s - [} ° “
wiumsanusistumelsivunalnglnudidy Wimnugdnminuagiiuau Seminldving way
- v o " - - v - ¢ " w v o
waestwesld Falirssidunteuludus wWeswnaladnisanusetuuuulne szwiud
- [l ' -l y <l w w vy -
JUwuuGsuhelusuuauy ml.i‘luﬁqvmsqnu*ﬁ’wnuguuuuuasmmganmﬁmnlﬂaﬂama
gratulada
Lil8ar1 (White Qak) “l:ﬁﬁﬂm*mmﬁuuwnmqﬁamﬁuaan'ﬂmam‘%mvﬁzgh'mﬁ’u
A v o - ' a e al a | va ! o ) ale o & etalad
Walllsandwidssoou Hidvunnavden ArllGsuninldlSauns dremsiilsleneuilan
- ' a o s o § W = a '\ a v & - v -
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amil 2.36 lWil8a
i : http://mr-woodexpert.blogspot.com ([Online] 10 AaAY W.A.2559)

v o - P My a d o 4 o o ¢ o v
8. Lida fanulaFuuiuliivingu q visliissnannsahluussgndunisle
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n Wil 2.37
#l1 : http//hm-maerim.com ([Online] 10 AAAN W.A.2559)

Witwnziigalunssiedede liidn (TEAK) lfnannnemdeiite WidnTaduliily
numsteaioilubidesdunsadetiy, ahaededldluaiadeu uavsndudeusiudge
WBeudu vssyndn Addliansde Nilinszauantisulaasuvediidnde fiwinwn,
Yanuuaslifaiy mseldidnionsiwasivevuasdolidnazidonansada, e, fin
waztuguveidlsiléine (EXELLENT JOINERY) Bnvaliidniimnunmusisanindusieina
Tnglifesns msuntestlidndhenmsmavioherinmialag degdulidnveasioued
wannzlumssaFeliignuds dasnnildnwinduresinedneludadulidniiony
fioevde tiirnndulailide Wumilifldilasairade wu nude, nsvgng, uazdwisu
wsawineq Idurliinsden, Wingumwe, Wienvey, WiAsy, Sadulimldludiosine wiflidu
Timensiaunaianun dnlinldisevesdioweniiildhngonnnil, 18a, Wau (Hudy
Bigatui Wuliilldredertiluluvaei samlinafeuilfidulasaireiummudouss
dnliigalivinudeniioneuen wasmisturosmelude daannmevenisildiiuesng
avpulsiSaiteiina MUy

2.7 \wan

2.7.1 wan TMCP
v v < ' o4 o wa oo & o :

AuRBInsldNumanuiunBadinaanUindeuudanse udaunss uazannse
- 1 4 Ve - & relah o 1 ar (- | a4 g
vuau‘lﬂqa 1ﬂunﬁ5LmuTmu1nﬂu1u1uni'mmume?wsuqmafmniwmimaﬁa g ilvan
TMCP muﬁ'n:uLtmuiqaatflumnu'lmanmuﬂmﬂuum'iﬂUNU“T.ﬂﬂ;J'lmlun’nmanu'uumu

ﬂmau'umumwwaqnumiuUngTmﬂmumwsawqaﬂmmmmms‘l'uﬁmaaaau
Watiumuudunseveaundn ausiu TMCP ldgn3auuuiinsmunugampiivasieniui
wiumdniimmvuiituivhldesdimasdmdundniniade
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Tmaﬁ’ﬂﬂ&umﬁn TMCP ‘lﬁnn‘lﬁmﬁauﬁumﬁnuduwm wanuiuntieu uasman
WHUHE mummwumuwaummaum IMANWNWTCMP mmsn’lwﬁaulmw‘lﬂu'l'uwuuu
AuUni uanmnummmﬂamwuw 39 UazAnvay

wéan TMCP 'lm’rmﬂuﬁ'mngﬂisnaummaLsar-‘fai'f

- AAANUVUITBUMANAYAY

- dawmupnhininlassadredugaring

- annsaussynlatiuszavsnmannninlusewinediiinnsldony

- Usenéaduypulumsdenuarnissaide

ﬂ'rme‘i'lm'lumi'lm'mman T™CP meswaluladadsndlanalmiianiswmuivan
usiuinsm EH36, EHA0 uaz EH4T smdaasyatnutuluseu newuns uazinifaldgnifuasly
warlunszuunsiauasibiiBuldgnauauedauisilunsiauanuuduswazany
udaunsa lunanfertu wanwiunsa eH 36 dwiulflunmsideutugaldusravanudis
Tunmswmuliidnauudaifuiivelowaslu Heat Effect Zone (HAZ) Tamsiiiuaany
watiesiugaumgiivesdiuyszneures TIN luaaufougs

Aunmveamansiaiialaiidninageludununiw Ussaviam uazdunuveansde
Feolaeldmdnauding o guanmanvansseliaireszuuilslufumdnuiuniuazens
Tuqma'mn-s'iumaria lumsseiSeiivareosiisuiugunsandiluausslunsiden an
Funoun1sidouas Mdnduneulunmisdnii ms-nﬂmmmwm‘mamumumnasu.a.m‘san
Auvulumsauay waniigannsaldlasnswanmdn TMCP Aruudausefiaitaes
foamsmisgulifeudmiumaden mdnwaduwuuitasuazviniiiie Close Dimensional
Tolerance waon uazlnsnsiiuAmuiassadalunsmumuAuAWIEntauNsYd:.

Al 2.38 ndnsiaise (TMCP)
i1 : hitp://www.vrsteel.com1 ([Online] 10 AANAN W.A.2559)
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agiitiloy (Aluminium) feidulavyiigninliussleniinnisluniagaamnssa
uaznaniuseu dmiunagramnssulilunisudnegiiilounay wasndndusiagiiiden
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1A59a31991199)

2.8.1 qmﬂuﬁagﬁtﬁﬂu
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Judusiesndneen
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6. musinUiservewnsliidnios annseazarsliluanneidusadudy
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2.8.2 Uszlyniagiiien

1. Aunsneang
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e
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308U 1ATe90u S0lW uwaze WIS

3. AUUTIYANe

agiiilsuilvmhuwdnduussydasidmivussgemis wasilunivusdniy
Us¥naueIvis 1y Wesdasauews nseleaussgemns 91U 1u viile nsevy Wudu e



43

nnfulaveitlivijiterfvemnsvioasiaiidude Liinaily wazmuseanuieu msia
n3oulad

4. gramnssulih

dinlgegiiiemludiulszneurenesdidnnseiing gunsaldidnnseiind anelvih
eswnifudeilwilad shiwninwa fanunmu warbidnaiy

- - a a
NINN 2.39 LIDBgluBl
i1 : http://www.weekendhobby.com ([Online] 10 AR W.A.2559)

2.9 aaulnga

2.9.1 Avulnda
a v oo v w ' v v o oa o
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1. ndweiraulndn (polymer matrix composites- PMC?s) f0819HARNUIANY
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wiulddievesraulndnnguiife nandueininan Zlwwesnaa? s q Indlwesroulndnd
a gt [ “ = & o Ve - v - ) 17
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2. \siinAoulndR (ceramic matrix composites- CMC?s) 13133nuazAuAsiuAsy
o A o < - < 2 v w = @ v
Indanquild AounInuazABuNIAESIMAN (Yu N33R 318 wdnid) Wudunuiwusiile
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3. wiyianeulndn (metal matrix composites- MMC?s) AasIndnnguimusnly
wanfnusingugmaMnIsusIEUs uiarexiwdnilaveiduilondn wu avgiiviloy (Uusu
ET'M'S‘Uuaﬂtaiuuiwadﬂaﬂwamnaumﬂmamm‘imna 1 nguAslua nau‘lu‘lm'iﬂ sy
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AvuarrnsiinesnuuumsIBanRns Y sEnaUNsBEALUUTAINN
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=1 -l v
AN 2.63 Mswedsulmmiessazauie
= - i
U NSA LBNYAINAN. (2549 : 32)

2.14.4 daduanenywd

A dadau ty dhilmneds mdusIBsrdineanfuasdiusineg Aildetuuass
siodndulngsan Mvsauddiiimmmnsansimmuduiuiidndamaniuasisvndn
YR UuTNMByY uavan‘s'laTu-uaquma.,mumauma.mmawumaﬁwau'] wio
dusnniamavesgUnsavieina ﬁhmuvﬂmamauwfﬂﬂamaaumummqqsumw 7 Wi
v3e 7 ihwTwesmmendnuAsusuasdinausussmiassiheeriimmenissnamy
gaUBITNNMBUYYE

nsfmuadadaiusisnevemysd Tnsvhluudnsuimmiuuaving lnedeerdu
Aswrannzinanvsavarsradunasilunmsuiavindu 1 dw dadusunevesnuialuds
fafunnsgaiunindy 7 172 da TaeSaendssrasaanewin uensndumsindaday
oeiannszezvinuiiutissinfueimilvesdeviaauazdiuve syl
dadruiniunimilwssdusmimunuasdiureswimunariidadurinfuadmisves
drugaivunresane

2.14.4.1 maiteyamitadadnluldlususenuuy

'lumsl.aan'uauam‘nmz’fmaauifiamauwaﬂu'l'umanﬁaanuuuwamnmnuwaua
fndnmsssndufunmewssrnsimun Aendugléduesilisunmssenuuuiung Iﬂu:u
winnseenuuuilelifuiudadueuinitineveaiyudeg 2 Ussian As nssenuuuiite
Uszmnsall Tnglhisrindouazing uaznisesnuuuivenguauanizngulangamile wu
neiogu in §lvg) Auysn Auiing Infivn dnaued wavnguunasineed Wusy

audndudediteyavesdusramenduiusiuinusznevainnnin 1 da lums
paNUUUUsazaTa aaliisiusass sntaslumssenuuufle Fojudrassilannsailezda
visevaAEMTBIAazduTuneliaenrdesiurundadiuvesnguilmunels e1eeld
Tusunsumeuiames 1y Tusunsu AutoCAD (usu druuumauagdduiuneulunmsih
foyamsiadndrusmelulilunseenuuuty fivatsuwuams wu
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214411 fmuadiuvesitmeduiididganniiganeniseenuutiy wu ns
senuuuTagviedensunniifidudy duilddyitaaiae musuvesieiidesaenndes
fudinmduly

2.14.4.1.2 denlifoyaviemsedimnzanliinasgiunasasounqunguusevins
visonguithmneinniian

2.14.1.3 Awuanguussnnsvenguiimanedalfidugniluniseenuuudaniu Tne
msusnngulvidanu 1y nqudldusenu ngudin an wavaust Wudu

2.14.4.1.4 a1 diuuy vievushasswesdsildiumsesnuuuly evh Tuldingy
Uszrnavienduiimnelinaasld uasihdeyaviomumnitnsizivimudly Uiuse
fowhluatauuuillfnusiiely

NTEAdEveshedtemsneaine antuiteinermaniussynduvia Ussina
ngldvinmssusudeyaruiadadiuvesaulnelusrozvimmenstununavisuas i
fausiong 3-60 U viausznalne dail

d < I
AN 2.1 S¥ern1sUURITNMEnAYIe e

97y AUgaLRAY AINGIGIEN AING AR vwiiniade
Q) (¥3.) (wa1.) (9. (nn.)
25 166.51 185.00 142.00 55.69
26 166.33 188.00 150.00 57.12
27 166.20 183.00 146.00 56.26
28 166.48 183.00 154.00 58.26
29 166.14 180.00 135.00 57.79
30 165.67 181.00 150.00 58.02
31 165.99 180.00 145.00 58.65
32 165.76 180.00 151.00 58.53
33 165.65 180.00 144.00 58.67
34 165.63 184.00 146.00 58.47
35 166.20 182.00 149.00 59.98
36 165.49 186.00 149.00 59.55
37 165.35 184.00 150.00 60.10
38 165.74 182.00 150.00 60.95
39 164.95 186.00 141.00 60.80
40 164.73 184.00 146.00 60.31

J WV e v a 4 1
iw : anuIdeInemaniUszgniuvistsemalne (uU U, : 3)



o v ' o ar i -
AN 2.2 Wl'i"lQﬂ’l‘uﬁ']QI.I.?Iﬂ»ﬂ‘ﬂu'}ﬂ!ﬂm'53’1uLQﬁUﬂU']ﬂﬂﬂﬂ']ULWﬂﬁmﬂﬂﬂ
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4’ LY @ s ] d' H o
VneINagIasiulesudmivnnadadiuadenelvetasiu 25-40 U msn
' A 1) =3
AMuALaMIUIAINATEIMRATNAdRduINAMlne

9 AMUgaRRY AINGIGIEA A2ge dingn viwiiniedy
@ (31.) (a1.) (¥31.) (nn.)
24 155.13 178.00 143.00 46.35
25 154.87 172.00 145.00 46.48
26 155.29 173.00 140.00 46.99
27 155.21 168.00 138.00 47.01
28 155.42 174.00 144.50 47.57
29 155.34 168.00 140.00 48.44
30 154.76 170.00 142.00 48.50
31 155.03 168.00 139.00 48.84
32 154.45 168.00 141.00 49.01
33 154.80 168.00 141.00 49.78
34 154.92 170.00 140.06 50.52
35 154.32 167.00 135.00 50.08
35 154.32 167.00 135.00 50.08
36 154.59 169.00 137.00 50.38
37 154.85 168.00 140.00 50.26
38 155.10 170.00 144.00 50.96
39 154.48 167.50 145.00 51.80
40 154.88 175.00 144.50 51.91

d W o a ¥
i : anuATeImemanivssgnwiaussmalne. (.. : 3)

2.15 29AUSENaUYa4 Total Resistance

p9AUsENDUVRY Total Resistance (Rr) Usenaudiae

Rt = Rv+ Rw+Ra

Rv = Viscous Resistance

Rw = Wave-Making Resistance

Ra = Air Resistance
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Viscous Resistance (Rv) AaausnumuiinseyhduiiafSefindeuiivedlvadal
avamiln Tasrusauavituiinaene fuase Viscous Resistance

Wave-Making  Resistance (Rw) ApAa1usuniusinaauieadntususiige
\ndeuiitutushandau B/, sewied,guedade, f Froud Number

Air Resistance (Rs) ﬁamma’ﬁumuﬂwﬂmmﬂﬁuamuﬁawmvmﬁauﬁ (Liffauduan
ni.,-m) 'uun'u'ummua.,anummmwumumuwau (Projected Area), jUindTamilauus
1, arudiuasiimnswesauuniiAatuusen 4 - 8 % u84 Total Resistance Lsau.aum
- grafinaInANuFIULAIIRATINNEAT MR UFET (Viscous) (3auauiiy : Sind
ANFIUNINIINAdUTISead 9Ty (Wave-Making) Wag31ne1n1A#lunaniuiie (Air
Resistance) fWwmisiAn Hump uaz Hollow vudulAapmdumu Jufummuas
AUEINTD

Coefficient of Viscous Resistance (Cv) 138934 : Turbulent Flow (finlnawmisei
Wimsivalesseusaliuwuu Turbulent iNaunasrAuETISe 0780 : lafisusumia
uia Turbulent  Flow iaeulumaevnesnnnin udlvlasmsiasasansedu (Stimulator)
Wunya viiouaunse MvsnakideenseduliiAanisiuauwuy Turbulent Flow 323y

2.15.1 duszAvidues Viscous Resistance (&)

Usznoudedulszaviaann 2 usedns de

1. Tangential Component Coefficient fiaduuszdns AnudumuaIlaiinseyi
dudanuiiafmise

2. Normal Component Coefficient fladuuszansauduniuniniladinseyii
INAUATD

2.15.2 dusvans Tangential Component (Cr) dulugjiinainaauila (Frictional)
sewindieiunisiva liiausumuiviaGeluiirmemseduiunisindeuivease

2.15.3 &se@vis Normal Component (kCr) Apdinseandanusuvnuaaialy
fimmamniuuiaussnmillalufirnesanfuiuiihlihdsunaeadadelduunhi
Alivinduuinaiide wilusluiianeieen sanimaihede lasnssuatng
(Eddy Current) Fumaieuuinues Eddy Current ﬁtﬁmuut’sasﬂéwﬁaui’wé’w (Full Ship)
avu-nu'lﬂ'lmymmuLiawsmwsm (Slender Ship) aafUsENBUAMATUNIUINANRALY
mmmnnuwumLsamwummmmlm'muwnmaswm (Form Factor) wavAuRAYeIR?
waeni3e (Skin Friction)

2.15.4 nsanduuseava

Fndnns Ae wuarueielaasuiaUsnsseeduils vineis annan
¥ vide seufuidn uidilngaranaunieas valdiZesidnuusinieatu msnseh
sanandunal '

(1) Ak anas vilWesduszneuaudumuauiinlufinsainiuiia (Normal
Component Coefficient ; kCr) anaansizdafindsrduasiinemiquusivenszuainoy
(Eddy Current) mevinei3etiseni
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(2) WA Reynolds Number vau3atu yhlviduuseansanuila (C) anaswail
AATALARIN ITTC-57 Model-Ship Correlation

Wave-Making Resistance

Transverse Wave fip pduneuaie

Divergent Wave fie ﬁﬁuﬁﬁmuﬁuﬁauas’jmﬁﬁm Transverse Wave wiaily Bow
Divergent Wave , Stern Divergent Wave

2.15.5 SLUUARLNNYIN (Transverse Wave System)

indeuiidhemnuiivsanahiuSeiimugiGes 1 venmduIrNIYINEe
2-3 yon m's'l.,m'mv'nﬂaumsaaﬁwumé’um'lm'memLsamaﬂfa'mti'mawu
Transverse Wave miaai'lwum% EJ'I’J'vu!.uaﬂ’J'm&n'J'llm Transverse Wave lnalAganuy
AMEI30 Wave-Making Resistance vzifiniuatinesinids Lﬂumﬂef'mn‘masmm'lm‘lu
Fefeamamdammaluninsslii§atu arudiveade vaeil Transverse  Wave 817
TnalRseiuameEe Beuamwaindy “Hull speed”

2.15.6 SUUAA Divergent

N135UNIUAUYEY Bow WAz Sterm Divergent Waves vihlwifnusiausiuiiy
Hollow wae Hump uudulAspmiiuniy (Resistance Curve)Hump tiatuiiiondu Bow
wag Sterm Divergent Waves iWan53iu (In Phase) saapduassauiuidu Divergent Waves
v'ﬁwqj'fu Hollow intuiilendu Bow uas Sterm Divergent Waves iWamsstuiu (Out of
Phase) sennduazindraiuiiy Divergent Waves fdnaq

2.15.7 mafuandusavsanudiiu Wave-Making Resistance

AduuanRduiGeaetuin Juagiy

- BT1EUAUNTABAMETI (Beam to Length Ratio)

- seweduth (Displacement)

- 752997158 (Hull Shape)

- A1 Froude Number

Lidnaglinge] viendngaslaq nsAuiadiviaaiiuuiueusguin insy
wuudrassadinmaniveanisivaseuiFersutududou Taslanzuinsailosening
vouvaauen e (Fluid-Air Boundary)

Fufuganafesnadumdusyand cw veudenie NNTeyan1TMAaBInIBIGe
Tassluiiannuazeeemneumsion1seing q 1w Froude Method (s

2.15.8 n7an Wave-Making Resistance

WuAME1I5e ilean Transverse Wave Savinliaanui$s Hull Speed iiudiy
#atfy Wave-Making  Resistance veafensnunarfinniasegianeunineszudui
AS7 Hull Speed Fuly

fiama Bulbous Bow titean Bow Divergent Bulbous Bow vza$saduidednyila
Fuan (Second Bow Waves) iitesuniu Bow Waves #iaadrilyinadnsoanumind ety

2.15.9 Coefficient of Total Resistance

dusrdvauumuresiaiieamn (Coefficient of Total HullResistance)
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Cr=Cv+Cw+Ca=CH1+k) + Cw + Ca

Cv = duUsdvsanudumunnranumin

Cw = AuUsEAvBANLFLUNIIN Wave- -Making Resistance

CA Correlation Allowance 1'11LQWI.,L:JEWI’IU’1EJ BHP %8439 mnwauawﬂaam‘a
Sranavinu Aiildsuemmeuesiaids, ﬁ msnnsauu.a%wwmLm.,'lmuu'm'um‘lmw
Fedranadldn Ca = 0 msenadaiFesiaesfifiiadey (Smooth) Arvsadesieenamildann
grsuszanailaq dmaassdnilvgllien G = 0.4x10-3 fuSennuune

2.15.10 mdunmeiindy 4

musunuTndulFuunitle q (Appendage Resistance) 9y wade imanlu
dn3,Bilge Keel uag Struts (eslesumanludng) Semluiianudunainduduliinn fe
Uszana 2% vesmnudumuiasauadduedildatunn q wu ﬁmm‘luﬁ’nsmnniﬁ
1 viou mauqﬂnimwmmu 9 ag‘lwm 1Y 1595V awummmumuawumm 24%

AEFUUNTEUUTEED (Steering Resistance)

Ao AuiuuiAnIInmMsedeymeands SevluuaziSesuiinusuniy
duiilsisnnn wierinnludelu (Sailboats) mmsumiuduiia (Added Resestance)
Aemudumuiiinanadulun udwiliiSensvausanisiadeud Pitching, Rolling,
Yawing, Heaving, Swaying %39 Surging

audumuiiistuiieFeuduluniu (increased Resistance in Shallow Water)

anuFumuisduiiesnauiioyneildveaseidaduluthay unal
ussunseviiuAFeanas Seeriuhaniutuhilfuiiaaden (Wetted Surface) 1iivay
wihtudunisiisausumuaiielasnse 3ededdndnuatrsrduludmunnniily
vinan vl Wave-Making Resistance s

a - o
2.16 uulAauasngeiinEIiuAunawely

2.16.1 anudusnuazanumany

WWIAANIINITAAIAYDY Wadl Aamlaes AmudrAyvesilady ronaoslumans
msnanaflaay Aemians (Philip Kotler) iniileUn.m.1931 qunisAnwseiuuigglnein
uInguvisdinnln (University of Chicago) uazUsgygyuonainaniuwmaluladuvisiguum
YIEMI (MIT) mw‘hum'svgmamiuasmiﬁﬂmiv’uqan'.i'rd‘%zy:u'uanwnﬁmﬂﬁnmam%ﬁ'
UMINITEE1I1IA LAz IFIUINEIAEATNIaNGANTIY (Behavioural  Science) 7
uminerdeuaigialnensiiiiuersisdusssriuminerdousisnaliy (Kellogg
Graduate School of Management) Wady Aamaes (Philip Kotler) loninausnisimdnms
nanaviananeluuszgnallulantagiiu sivmadugsiansssuudidnnseiing (E-Business)
JUuuumMnsmanevetesRnsuazamAsegnuaztuiiuinuluduresnsunuLazna
gNENIINITAAIN N15719RIBIANINIAIUAISAATIALAZATIAAIATENI U sEINA Ty
visnigu letidu (1BM) 1ouiueiadidnnin(General Electric) 1ofiuaudi (AT&T) duilnad
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(Honeywell) 5UNANTUMIIABLIGNT (Bankof America) @1en15Uualausd (SAS Airlines)
uiEmilvau (Michelin) llalsaan (Motorola)uazuiumsosusesa (Ford)

2.16.1.1 uwaRaNudn (The Production Concept) TulfuuwiAniiinunigalunis
duiugsia Faldldmileiinanudaanisde unndarudesnisue uauﬁumsﬂ%’uﬂqq
ﬂmmwmiwam'lwmuv]umaq Wenedudlusadiniiguds uuidaiiiedn Huilaailay
ausnitmdeldunivarevly uagsrangn umﬂﬂwuuunqnm‘lﬂ'lﬂ'luﬂs.,mﬂwn’lammm
Fefuslandinezanladdudunnninguuuy

2.16.1.2 uwAandniei (The Product Concept) fuilaaazlviarmdAgsie
qmmwmnmqswm wazluvuzifsaiv rmammeuulu-nmwiquwmm Handueiog
inewwAniiioinguilanveudusitinunmiiian sgnlsimuduandud vie vinsile
wnemAniiinazvadvalufuaudinesm woruetimmuieimsiuitiivesduslna

2.16.1.3 wWIAANT5YY (The SelLrng Concept) mmum'sns-*mun'l‘imﬂmmﬁmi'lu
dnwarAneg 19U anuanuanuon wieligaaniy ﬂwuuumﬂﬂwuuunﬂsgn‘l%‘luauﬂ'mmﬂ
o0 vi3elilldeglumwiAniiazdaias (unsought goods) muuuu’m’:’;ummumm‘lﬂnn'ﬁmﬂ
mqn LLa.,m'mwmmu'lumsauawmsmmm wmAndReduiguin anmumm
matﬂumwa wievnafionnidndesuniste dafuthenisnanedeiimiideandsenden
it ua-wm'm's'uw finsedlonmsduaiumsnaaianunsoldnseiuliAnnisde ussmild
wnmmARiendeg iy U3 coca-cola Iﬂauqﬂqmmama’lﬁlﬂmaaum‘lﬂmnw Y
Wifrusaunniu Bisstu warlildGuinniy welldilsnniy

2.16.1.4 wwiRmjinann (The Marketing concept) wuaAniiintuiilanani 1950
FawurAnsreqfiduamiusniuniswdaudine wiundnjmateiidandn JatiugnAuay
wmanilsnnawiianelavesgnd fildidunismudmngnan vismsmgnénlimneiy
wanfusiuARNsHARLLIAAKARuYLAY WuIARNsYIe Ty idediadmiunstd T
Uaqiu ndndle wwsdemsnaeldiieliussquiihmneesdng Budusinnsnsinaeunin
Sy wazaumesnsiequesngugniutiming wasiiauedsiisesnisty Tnewere
aswmmwma’la’lvnquqnmL‘meﬂamquﬂsoawﬁmwmmwa Uszanufanssusnag e
nsenusegnénnguiuieasamitanelagegn

a <
2.16.2 wwIANUAALAINEINENUEMYTTAINIINTARTA
a w .« < ¢ v
2.16.2.1 w@nnwsi (Products) AnesiigmamuarjuuuudlednsnImAINfeIns
v 4 & Y oA oa < & o a - -4
Y9IgnA1 M3aduAmIauImIiyanauazesAnsdalumeldlunssuiunisndnduiiaug vie
a - o v ooa  a o v Y4 a -Iv# o av
Tuwwmansuszneugsie vismneiisduiuisuinmsigeedudmisuinisigeluiield
Tumsudn nslviuims wieduiuauvesions(aly Bsunlnyad 255am3e windndwusioy
o o ] = Vo s v aa = of v
Wuswsznevimidealudiwlszanvesnsaaiafiniy wildusaddyiiissanduaiiozies
- = - a w . =
AsUBNIININg Al IfurMuvaINVaIEYesnansuel (Produce Variety) Fomsidufiuea
nansuel (Brand Name) AN voamERAM9 (Quality) MITusziunan g (Warranties)
waznsuAuNARi (Returns) (13301 193yq.2547)
2.16.2.2 590" (Pricing) fiaaumingaunuimurdaniansutsduresduduazsainails
@ = ja A o a o = ' v a a
ludnsmnzaughinimiedauiungnieniiuiluaduimisuinsvinasuveya
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Aigderhmsuandsuitelildundmaysloninnnisivienisliuanfusidudmio
UimsvFeulsvemsaa (Pricing PoliciesXalg Bsunlwyad.25503eyar1vesduniuas
vinsiiimeenundudaiu matmunsiiiauddgdennisuin Aenshiansarinn
smduAedlanlavey msfiesansmazdesimuasugumsnan anwnisudedu dils
fmavine sievesguieiu fufuisnisesdeadennagnsiimanzaulumsimuasan
Aufuazuinis UsadudAgasdesfiasaninsafunmildun maduditsslusienis
viesfiszy (List Price) s1milldauan (Discounts) s1aniiiidausenl (Allowances)
IAMITsEEEaMN381523u (Payment  Period) uarsiadaulyliaude (Credit
Terms) (255604 \935Yq.2547)

2.16.2.3 Y@M 3InT e (Place) nmu-umwnn'lsni.maﬁuﬂ'mﬂiamauuau
yiafa mminmmnauanmLﬂwmawnmulﬂLfluamaﬂwsaL{‘]wmmamsamwmmﬂu
Wumaedeudheanguanluduilnaviogndn Sseraruaunaravieliswily ludeana
M3 mitgUsyneume guan guilaa wisglinegeavnssy (ndustrial  User) v30
QNAM9gAAMNTTY (Industrial ~ Consumer) wazAUNa1 (Middleman) Tadandnng
nsmana unMsneusunsUiRauusularmsmuaunsindeudisduiangaiusiuly
BayARBenTs iensvauasnuFBsNsusgnélaessnarils (ol Ssunlnyad.2550) wie
nagnsnanisaataluntsililindadueilindoudming arwnsadedniwasaniswy
wanius wivewiduditidmhunivarsuaziteiivsdefasiliguilamiluyssdiu
Ussnvesdesiihiaueiienanedvnademsiuinmwarivesndndisi @assu 1wigge
254738 Yomnamsdasimieiiisadediu missimswgianineg Addausalunseuiunms
hmaufmandranlugileduilna ansdnduladentemienisdasimitefmnzay i
A drdgeiarinlsvesmiegsie TauiikansevusensiuadLKaIN1INTSAAIAT
\eadpaduqitu msresan nsTawn insadud (gAtur eAfing1903.2555) n3e M3
nsvedudnduinssuiiiedesiumaindeudemaudanguanludeuiinavioglinig
gramnssIMINIdlazn AU ividud ma'luqsm‘lﬂqsnwmua.,svuu-ummm'ﬁfm
Swnievesgafiotu (v juies 2555)

2.16.2.4 msduaiunisnain (Promotion) fitiuvienislaman Ussmnduwusaaiads
nMstisuaznsnaInlaease Swawnsaiiendt 4p Fahlugnisldrseunsasdiuutma
msmmﬂmwuwmnLﬂwmwmmmiuumsvﬂuwaamamsmmmm;uuumqmwmmi
S'NUsvaummmmnusv'n'u‘la'lwn'uqnmnawﬂﬂamsammmnnwumamum‘mmw
u.u'uuuumawus‘[ﬂmmuauwuuuuuu Tﬂuwaawawmﬂmw'1nnqn'rs'lumsmwunaqwﬁwn
mananeseduitaesil Aoiamszannsadiduuimsnarnluislavesgnigstudlaioury
fudeiu(ely Bsunlnyad.255amie Wunsnssuidedeansludmaratmaneedunsli
aug Inge vieumsideu mwdnduvesmanadhmneiiidensdufuasnaniusiauan
wiau3n1s nislewan nasdaaiunisve (vuwi fa3es.2555) vieiluiniesiiomsdeans
tﬁaa%emﬂuﬁawalwiwﬂauﬁ"m‘s'au‘%n"ﬁﬂ'nnﬁﬂ seyanalaslfiiiegala WiAnaaw
feansiiteiiounanumsas 'luuamnruvﬂmammwuuawﬁwamamwuian mude uax
waRnssuns¥e(@ssn 1Winyqv.2547)
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ae o oo
2.17 uIwWNNYY9

2.17.1 oustay MuAuqin uay udAdnR Auats U 2554 Anwdes msAnwm
Aussumuadusesielnsinsmlaenisdunamaniuedlva

fuelasunstu (Trimaran  hull) Wudnde Mdlueiidei] Wudeiiisige 3 vie
ms senuvuielasinsiu Taevhluszeenuuul gunssiadeimien fadendn (Main hull)
1 8l ywmenuay dausedudng (Outrigeer) 2 d1il vurndu suesudeligniadnmu
MiFendnvesusiazdne Fuihlvdadelasinsudl ANANYALAIUAMUNLLA (Sea-keeping)

Wagn"s N33 (Stability) AiRBey (Kang, et. al. 2001) (3] ﬁwﬁ;mauﬁﬁﬁmﬁmé'ﬁ it

Folannula gninnlfiduiFemnniags
- e J ) =t e 1 -J ar & o [l
NI I AnTRuanTAneg 1 duiusiuanuivenielasunsiu iy
! o & o - Y | |
Armstrong [4] WUIINTEBNRULUMIETNINIEIY8Y 53lAsu151U (BRsdruanunieseniny
o e . o v - o § v v o
#1297 158 (Beam to Length ratio)) Nitasuin Axavinld a1u150anusadIunIuaAauy (Wave
% , e
making resistance) ¢ war Harvald a@wnsovuse Munuaduldenuseduniu 3nns

ar = 3 a b L4
gode wasnuluguuuuadu deanluaddeves Xu uaz Zou uas Kang et. al lduanalv

Wiudn ussiunueduanasldaindumiaivensanves midesudeiusiendn 1 ni
namund1edu wsehunueduiivinagannludeauiigniuazenia uarnsifnady
ﬁaﬁw’lﬁ‘lmﬁﬂwiaqm NUTIWIUVILARY wuindlmnueanaedouiigs esnainnisasiei
Fosraeslulusunsuliien WuiifndudasenineiiZefuiniinn aamadeu mafianann
Tumsiwuadeuly veuiwn waslwluddiaunsiuy Liome

Tumanmaassluhilstuidelminudt use Fumuusadsamuiniy Yesazs0-85
veaust dumusaludenrundin uazuinduiesar 50 Tu FeAnudags Tasiluse
Aumuusudeamu awnsemlasinaunisues ITTC 1957 Model - Ship Correlation Line
[8] Fausadmumuusuden mussiidiutuulsiunsafunnuiveade Tnefiiiud
faduradiFeuanihndumuusiaei ml¥useumusuidutwmnevanluns anuse
dumiluSelasinsndiinaaniage ms senuuuide Wanusavianudagegaldny
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6 iminveside 266 | 081 WInrausEAuLDY
Anlade 3.00 | 035 | manzauszAuUIUNas
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PNTRMTAATISRIEAUAIAMUIAg IH NN SRS I AvE NNSERNLUY
(30 (Design Spiral) Safiunssuiseudaarsn (terative Process) ¥81 (Ronald K. Kiss Ship)
mwummmmvmmama Imaum'smmmmamumsaammuwamnnmammwnsiml,a.,
wmmmmmqmuﬁamumaiﬂmeia’l,umvmmmn wumsﬂuuuwa’[uﬁmnwmn s‘Uu:uu*w
1 NL‘zjm'U"lrg'l'wsvm‘umwmmmummwvaumnwaﬂummaem (x =4.13, SD. = 0.33) drdu
mamﬂagﬂuww 3 lmsﬂum'uuﬂﬂmummxﬁumanﬂummaaw (x =3.00, S.D. = 0.35)
fc?'lﬁwfamgmmuﬁ 2 ldsgdupupaiumnzaunniidnade (x = 2.83, SD. = 0.38)

A15197 4.25 Anad a'aun.ﬁaemuu'mﬁﬂu LLavizﬁummﬁmtﬁwmﬁmmm@ﬁmaﬁmmi
’eJEJﬂLLUUNﬁWﬂEUWIEJG\ﬁ’MﬂﬁIJLLﬂ"NL‘UEJ’J’H’]KUV]’NQ’]UL?EJWJmE]'i'ULLUUL‘JE)'lU
UsuanmqﬁTmaMmmmm'swmsmmwanmiaaﬂLL*u'ut:sa (Design Spiral)
Fadunssuisdudadran (Iterative Process) w84 (Ronald K. Kiss Ship)
angduiSeniagunseiaite

suuuun 1

aneLduATaNsagUNT IS0 (n=6) STAUAUAALAY
(x) | | so.

L.3Unsefivnzan 316 | 040 WngausEauUIuna
2 hwinimnza 3.66 0.51 wingauszaulunana
3.0 UANTRIR IS 3.83 0.75 WangausauUIunans
a.ﬁ‘aqﬁl{f 3.33 0.81 winzauszauUIunan
5.anwgN1sIUaN 3.83 0.40 WNzaNTEauUIuNang
6.8NWzNITUIAY 3.16 0.98 WNIZaNTEAUUILNGT

Alade 3.50 0.23 WNNZANTZAUUIUNGTS

=
FUuuum 2

angdudaSaniagunseiaiee (n=6) AUANARTIY
(x) | sD.

1. JUnseilsnzan 250 | 0.83 WgaNsERULDY
2 shminfimngas 2.50 0.54 WanzausEauiae
3.N1SFUANYDIRINTD 2.50 0.83 NEAUSEAULDE
4.*3’61617‘7'[‘&' 2.00 0.63 WNEaNTEAURE
5.8nwurN1IsUau 2.50 0.83 WHNZANSEAULDY
6.anwuENITUIAY 2.50 0.54 WanzaNsEAUlay
Aade 2.41 0.14 MUEANTEAUDY
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A15197 4.25 (si@)

o
Fuiuun 3

angiudleviogunseiaiie (n=6) IZAUAUAATIY
(x5l 5D,

L3unsafimngay 250 | 1.04 manvaNsEAulay

2 iz as 283 | 147 WingausERUoy
3.N15AUANTYBINISD 3.00 1.26 WNgaNTEAUUIUNaTY
4 Yanild 3.00 | 1.09 WzdusEAuUINGTY

5. 8nwaENISUaY 2.00 1.26 WnzausEAUTiey

6.anwuzN1SUIAY 2.50 0.83 WNgANITTAULRY

Aady 263 | 0.21 WNNZANTEAUT oY

INATNMTIATIATTAUA AU lHN MY NSRS IR UVIE NS EBALLU
150 (Design Spiral) Fudunssaiterudadrsn (Iterative Process) w83 (Ronald K. Kiss Ship)
auldusITanIagUNsGe Imawmﬂmmmqmumiaanqunamnmmammmﬁmmu
NL‘ZIEJ')‘U’]EUVI'NWIUL‘SBWNGIB‘EULLUUL‘iEﬂUU‘iutﬂVIGNﬂ wm'mluwwa'luﬂsumwmn ‘S'ULL'U‘U‘VI
1 Nwmmm‘lmumummﬂﬂmmwmuaumnwamummaw (x =3.50, S.D. = 0.23) deu
mamﬂagﬂuuw 3 lﬂixcﬂummﬂﬂmummxammanﬂummaEm (x = 2.63, S.D. = 0.21)
adusiomngUuuT 2 IisedumnuAndiumzannnieade (x = 2.41 , S.D. = 0.14)
Imma’[uﬁivmwmnwmwlmaiﬂammﬁaaumuu.avLaanuuumnwmaﬂmqmtav
L%mmmaanﬂmﬂuuw 1
197158 (hull) iﬂwﬂﬁ'\cﬁ’qL?aﬁLLuu'Lufhuwaaﬁ'\m’%auauﬁmmwau'[uzhu‘uaqﬁ?
LifﬂmamaL'sal,mul.wa‘lwmLiawsqm'lmmummﬂaamaaqma‘[myni lngpduvsiauayi
mamLmamwaluummmLuaaq'luwmwl,a LLa.fJaﬂﬁh’fluﬂaamaﬂwanLLavmaama‘lw
Lua'snmawmwmwnﬂLLavaflminmlmma'LuUiuwm
W31 (Tiller) 3Unse 'itlwsw'mmm'lmmn'nﬂmﬁa‘lﬁﬁﬁummsm"ulﬁﬁgﬂ 2 ol
mmﬂaamna wammmamﬂulumﬂmnnLﬂaaumalw:.uasﬂmﬁLwa'l,wum'mwumamiﬂﬂ

el

yetmzia
yaide (Rudder) wonid 2 Fu Fuil 1 FAnfuddZodwTu 2 Dufiuamea
T.maanwm%wuuavwLwa‘lwuuwuﬂ‘wLmuavm:mﬂmaauw'lumLalmﬁﬂwammwluam
YLy maa‘umEJmruLwﬂwnm'}mmuswmm
AALAY (Centerboard) 'iﬂVlidﬁLWﬂEJﬂJL’iEJ‘lL‘WE]VHI“?ULL‘NﬂiuLLVIﬂf\]’mU’W]uLaLLﬂu:JﬁT
Lwamuaaﬂiu'lmﬂaauwmmumwu‘lmwwammmam‘luamavmaaumEJ"mea'iﬂmaLwa'lw

Nﬂ"J"llJLL‘ENLL‘N
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4.2.2. gunIniuagIsins

SAILBOAT

o aa = 4’ Var o) 1
A 4.23 guaudiiSelulssmisinldfunisesnuuunasiauiuds
Ta® : AR53Y UIAASAY ( 20 UNTIAN W.A.2560 )

4.2.2.1 swanideadolulsannia
4.2.2.1.1 Zoluned
Selumangn aussaurgwnaniweInie, AIANIIY, Las WG uaUY AT
waziedunuins
- AWEN 4.36 LIRS
- AU 1.50 RS
- vhwnin 300 Alansy Anevszana)
4.2.2.1.2 Tnsaasna
- lidavune 6 war 10 wu. @Suanuudussieloufuarinivesnana
- Dagger board A13N119 40 1.877 90 1.
4.2.2.1.3 Yagildasraeluned
1. Wiwdeni3e Tolidalneurswun vue 6 - 10 1,
2. Wi wanans, sadurine Wlisnwune 6 1 suAundssneslowiuay
Iivesnana
3. uaninasueia lumade nelwanwiaude 1ldsavun 10 wu. @SuAuL s
mslouiuaglnlviuesnaia
4. iumade 19liEwUsU
5. whanuyuans 1lidevun 10 s ieduruudausedsloutuaglnlwiednaa
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6. Yyuuaza IWegiiillouiivay

7. Liaeh Wiwswiien - vede 1lidavuin 10 uuiaSuanuuduseisloud
wazlnlviuesnana

4.2.2.2 Sumsumsatraielulsunnian

1LIBATUIA 6 UN. T1UU 6 WY Uag 10 Uy, F9UIU 4 Wy WFARIEY CNC wie
dnlaeidosinuat Uigsaw) favuneugunseitivualy

Usznou lassnsegniSeluiviinisda CNC Ingluduveslasansygnldlidhvun 10
uy. Wenuudusweadely

A -
i 4.24 uansmsuszneulasinszgnise
Tng : ngAun nduqual ( 15 NUAIMUS W.A.2560)

U lignrun 10 Uy, ARILIRAIINENWINRIGaLIUTENBUTEMI NaUS BuaL]ASe
o =Y H L A & = ﬂ.ll ﬁv
nsganFauanihnM It dananumsaumlasaSaie i eliauudausanndedy
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< a ° o 5
MW 4.25 wansnsaansegnisauaziinrrianauiinmsay
Tae : nofiun ndugunad (15 AuAIWUS W.A.2560)

o ot ¥ a v o ) & o w
LSJEJEJG\IF]SQE‘I‘E’NL'iEJLLazmﬂﬂﬂ?ﬁ]ULL‘ﬁdLLidLLaduﬂﬁaﬂ YUIN 6 WU NVINITARNATNUVUIG

niavipaseuasBamenyyauuaznuaiudusasdusviudadlugadesiaitonmurs
1PN,
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o = 8 <
NINN 4.26 LAAIN1TUANDILTD
law : ARITY WIARTEY ( 15 NuAWUS W.A.2560 )

A o a v - = v & o - w [ ¢ o4 & -
WavnnstUanausa@iauarnvinnisinasumelowdnazlnvesnanaiieunisite
- = n‘ s & ol 1 %’
fdiaevesiuvisasademenanlvasuauluin
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= = v v €
A 4.27 waminnsiadeudeloudiuaginivasnana
Tne : AR253Y WIAASAY (15 NUAINUS W.A.2560 )

Yinnsuanesaduineuyinludiuvasaaisenen1sollsanuus 10 uy. wasle
amsameliidnauin 6 unuarainnlowdwazlviveinanamemetesiulylvindlush
159
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o <
AN 4.28 uanin1saaniTe
Tae : AR5y WIAAIEY ( 15 NUAIUS W.A.2560 )

a o a - & v 2 o & ' w ¢
WievimstamariTaaiaudriimsiivevuazuasseusnegmudltsosusuas
NLALNB S adimuans ey
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-l 3 o w o A o
NN 4.29 Lansnsmgdlsosusuazraiuduie el
ANNEIE9NY
e : ARsw wIAATAY (15 puAWUS W.A.2560 )

il o - & v & o - o 'Y '3 o g
WevhnmstamnihsaaiaudinvinmsiedesusmelouduaziWivesnanaiaidunis
P | v - ' -
UniamevasnusadevenanlUasuauluti
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= v ¢
N 4.30 uansnisipasusnslewdinazlviuesnana
Tng : AANS3Y WIAASY (15 UAIUS W.A.2560)

o VI V) - vd & = = s
mmwmLiamaﬂszmws']aml,wa‘iwwwaamﬂﬁwL'iaum'lmiuuuugmaamu.az
v d v
Wudseanunwdun
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= v o &
AT 4.31 UaRINSHUASDINY
108 : ARSI 1NAASEY ( 15 NUAIUS W.A.2560 )

o 6 w & o w v o & Vel )
vnnsaimisameltuasiudlavisasame lviauaisnuuasUasasy

o - &
AINA 4.32 LARINISWUFTDINY

1ag : ARITIY WIAASAY ( 15 UL W.A.2560 )
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= -
AN 4.33 LARINISHUE

Tag : ATy WIAASAY ( 15 NUATS W.A.2560 )
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d -] =
AINN 4.34 useadneia

Tn : NN nAugual ( 6 WqwnIAN W.A.2560 )
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e g
X,

o o &
AN 4.35 USDaINGLE

Tae : ngdun ndugunad (6 wquniAy W.A.2560 )




4.2.2.3 emyiaqlumsaiiadelulssinmien suau 1 én

d a <
A3 4.26 srenTianlumsaiiusely

aduil $8N5 wiedu | S| 5181 ()
1 lidavun 6 aw. WHY 6 340
ST  Wihwunm 10 1, Wh 10 370
R 1Y EPOXY 0/Unaaau 2 1200
4 | dwunin ePOXY w/inaaeu | 2 1500
8 . FeviuHe _'qﬂ 3 950
vl | . Athwdes | wunameu | 2 | 150
7 Aulues NO.17 unaasy g 741
8 Auupsuanines wnaaou 4 390
9 | dwsenor | W | 3 360
10  dmswNo2z | T | 3 440
11 | nwmeweh NO220 |  Twa | 1 192
12 n3EATEMSIE NO.320 Tva 1 120
13 nIEAENIIIR e 2 200
14 gl B52 nrwuen unaaoy 1 820
15 51ﬁuwaugﬁmu unaaeu 1 480
16 |  uveuanindamdes o Alendw | 1 189
| T uBANNDBDR _ﬁu 0.5 450
18 | nsEAWNTIE NO1 e 1 120
19 nSYAMISIE NO.2 Tva 1 150
20 nMmo1slai 3-5 n, Yw/unaaey | 0.5 225
21 NTEAUNIIBNAN WHY 2 10
22 nzyuea QERR 2 100
23 Indloawmasisdu 220 3 Alandau 15 95
24 Bneasisine; Alandy | 1 150
25 wevmdad Alandu 1 100
26  lilualedu Alanau 2 100
27  odlau  Alandu 10 100
28 HAYVINAY Alanay 2 100
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n'mm 4 26 (ma)

deuit 5983 wuwuu $1uau 57

2 | dlwhweiizo | wes | 10 | 10

0 | wamndoulmues | s | 2 250

31 gnnasulriued YA 1 250

32 NITAYNIIENAN WY 1 15

LE] nsvm'em'i'lamu LR 6 15

34 Jonanuiaaruin 3 i YA 20 150
o35 | qu‘lam'iawqau e 5 | 200

36 - F;?;;éBC—KV{/OOD _ ﬂﬁTanﬁ’u | _10 650
| o N o 38 ,608.0

'i‘)ili"lﬂ'lﬂ']']ﬁﬂ?l@ﬂ!lﬂ

- a a e« a 4
4.3 LWQUiztlJUU53aV|ﬁﬂ'IW?JﬂQ 5] i’)‘l‘UiJ'iz LleﬁNﬁ

4.3.1 wanmsuszdiulszansnmeuesaseludseunnien

AadeliuunsUszdfiuvuseansaweandy 2 53
acd o 1 a a a
769 1 19 SIMULATION thuntaslunisusediuyseansnm

4.3.1.1 miinnnguaneugraaislulasadenssamwamany

anvmvminw'luwﬂ'uama‘lwuaqrrummauqaﬂaau‘swNwamammmmavmq
mawamaninahiinssiiuiideuazluiFensdsludetudienisimuniianisvesly
gﬂﬂwaﬂuuazszasmasw'mflnu%'a'lm‘%f?aaaamﬂzﬂ%’mgm'?q%‘uauﬁﬁmi’wmtﬁ'awé’n
WiSelulufisgamnevarensldetradivssavsnmiaiign Tneldinauenanisdiuanuse
NHNAAEATDINA, qmanumwaqmmﬂﬁ“lwmau 7 luSevsassuarussufjisemns
warmnanioniAszwinsluiFevisaesaentsld SIMULATION dnsndasTumsuan

4.3.1.1.1 wwusaemamaninisivavenh Flow Simulation water
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= o & ¥ o ‘
AN 4.36 LUUINaBInamIanIni1sivaradin Flow Simulation water

Ing : AP35 UIAASEY ( 10 HuAN W.eA.2560 )

L] = I a A o - b= ] ] = " 5
wsanazauluGebitinnsiduguniein SouazszuvluiSelianmbeunnamss
& & a 1=
u wurvedluFeliingy

= ° & - = .
AW 4.37 LuuTiaganadansnsinavesdn Flow Simulation water

Tae : ARI398 UIAASEY ( 10 HurAN W.A.2560

4.3.1.1.1.2 wauazmsiAsevinanadansnisivavesun Flow Simulation water
Pnuan1sAuIulalglusunsy SIMULATION LagHan1suIAIAASEn (strain)

uazALAY (stress) Tngrmauagldliasied msmanuidugsge TngRasunusiag
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Wewe laiseu Velocity Wumaudsmesasiaselaonismuinudinuii Gelufa
g'(.klu ° o - €l w4 o a
nlavinnsneadeunamaninisivavenindusgluinusiivasasvreaudemeiinen
ussvannlan

4.3.1.1.2 WuuINaBInara@nsns ivavadaina Flow Simulation Air

= o P & 4 -
AN 4.38 LUUT@RINAAIANSNNSIMaTBI97nA Flow Simulation Air

Tng : ARI33Y WIAASEY ( 10 fuAu W.A.2560 )

o o '3 " . .
AW 4.39 Luudiasaamaninisinavese nia Flow Simulation Air
Tny : AeNTsY WIAASEY (10 Surau w.A.2560)

4.3.1.1.2.1 wauagNsIATITVRanafans vavee1nia Flow Simulation Air

nnan1sAlagldlusunsy Simulation Air wagwanisuiaInislvavesainia
' w ° V i -
mumﬁa‘[ﬂamwﬂmmmt?waqauaqw 11 - 21 uen w38 20.8 -28.8 nu/vu. auvIunag

¢ - o 71 o & o W @
q NTW'S']IU'NB?VI ﬂﬁu‘l]u’]ﬂtﬂﬂl'ﬁm'ﬂu waziunssriuInau FIVINNITINAFDUANWEULUYDIAT
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t‘%’ahﬂﬁ%’umwué’umwﬁaé’aﬂqﬁu,ashitﬁﬂnﬁwﬁﬂﬂ'iw'fqﬁuﬁauam'lﬁl,ﬁu'hSaﬂmu
Yaoany

4.3.1.1.3 uuudasamsmenuudaussussiaiielulseinanisi Body Stress

A

d J 1 s = = ;
NN 4.40 wuuTasImImAANLsIesaiselulssan@an Body Stress
Taw : D35y wIAASEY (10 fureu w.A.2560 )

A

d o J ar e - l':’
NN 4.41 wuudnassmsmiarnuudasaeseluuszannien Body Stress
law : An33Y WIAATEY (10 Turmu w.A.2560 )

4.3.1.1.4 NaLazNTIAIILLUUTIADINTIAANLLTILS oS o luussuavden
Body Stress
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o - 3 o ' [ Lo | = a’l’
A19190 4.27 NaLLﬁSﬂ'l'i’JLFI‘SW%‘MLL‘U‘U?]WaENﬂ’li%’lﬂ']ﬂ'l’]ﬂ.lLL’?NLﬁQ‘UE]s‘]WlL'SE]'[UU‘SSLJ'IVIGNH
Body Stress
Model Reference { Propertles

Name: TORZEN Ud820L NCO1 Resm

Model type:Linear Elastic Isotropic

Default failure criterion: Max von Mises Stress
Yield strength:8.2e+007 N/m’

Elastic modulus:3.2e+009 N/m’

Poisson's ratio:0.39
Mass density: 1140 kg/m’
Shear modulus 1 15108e+009 N/m

nwanisiuInlaeldlusunsy SIMULATION Tasuuudiassnismaimnuudauss
| a & ar 2 s oy s s 19 € '
-uaamL'sa'luﬂ's.,mwmnTma’L-mara‘l.namL'UuaawanLtaummlmlﬂmasnawaTﬂammsm
Usenau mssumwun AuBAvEY AMUMUILLLLIA DYl m'ssum‘wunaqw :8. 2e+007
N/m2 anugaveu aq‘w 3.2e+009 N/m2 m'mwmuuuaw 0.39 mmwumuumaaw
1140 kg/m3
38/ 2 Usz@uﬂw“m%mwwawwmmcqumuL'iaImauwaﬂmsaammmsa (Design

v
aa o

Spiral) Fadunssuisdudadrsn (terative Process)?84 (Ronald K. Kiss  Ship) 91n

AT mIMRIUEe U 3 Ay

= o a a a el | o a o ) w
4.3.2 mansineiiieUsuliulssaniamitilnesoluuseunniann i suniswann
WUDILL T IV YN IPNULTE
- = Jd 1 L = ;nll & s @ v v J
Han1sUszdiulssdnsnmiilinaialulssiamAsinlasunisiauudivesifeavey
v - ° I < - = aa D v 5 = .
nanuiselaemann1seanuuuLse (Design Spiral) Fudunssuiseudagidn (terative
Process) 483 (Ronald K. Kiss Ship) 3nngifieawigmieiuiie $1uu 3 au Taswuanmeinis
- o - £ [} - = ] P~ [Y)
wsaneeniiu 4 daniwssimdnads (x ) uazdrudsauuinasgiu (5.0.) wiouiy

Ltana't'fauuaﬁ'JtJmsﬂ"ﬂmﬁuﬁmsuw
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o ' < ' - a a a e
A13199 4.28 AREY @TUUBAVUNINGTIY wazNan1sUsudiuyseanSaminisesely
- a‘l‘ Vas L7 o = © W
Uszmwmﬂﬁlﬂsumiwmmu.é’waacgwemﬂrgmaﬁmna‘lmumwanmﬁ
< z i - aa g v ’n’ = e

99nWUULIe (Design Spiral) Faiunssuiseudgrdn (iterative Process)
183 (Ronald K. Kiss Ship) guanUinulasaisvsaislumsimundiumi
(FloodableLength & Freeboard)

AMuUaDnNBYDITD (n = 3) FZAUAUAALAY
(x) | SD.

1. uviandase 3.33 0.57 WIngaNUIunana
2. SLAUANNZIVRITTO 3.00 0.00 wingauUunang
3. AUVLITDINTIULSD 3.00 1.00 WwanzauUunag
4. SEAUANNGIVDINT VUG 3.00 1.00 WzauUIunang

5. mstleafuudnsaise 4.33 0.57 IMUNZENNTN
6. mudsmedlotidndide 3.00 1.00 winzauUunans
Anade 3.27 0.39 WanzauUIunang

MNNIIATIIRaNSUsEEusE A a AT e luss LR RRlaTUN SR
udvesiFuamgmeiuiFelasmdnnisesnuuuide (Design Spiral) Fadunssuissudn
918 (terative Process) w84 (Ronald K. Kiss Ship) AuauUAnMUasndsvaialums
AMUARILMIY (FloodableLength &  Freeboard) wuiniliinauiewelasesuuiunans

ANRBLT (x =3.27.5.D. = 0.39)

= ' < | = a a a da 1 oo
R399 4.29 AREY MUULAVUINATEIU UasnamsUseliulssansnmniisnesely

Uszlavmiaimlasumsiannudesdisangmsiuidelasimdnns

PONWUULTD (Design Spiral) Falunssuiseudg1an (terative Process)

284 (Ronald K. Kiss Ship) fivunsuiavedlasaasne anuwdause (Structure)

Tassasanuudause (n = 3) sEAUAUARLITIY
(x) | sD.
1. Tassa$reveasosunduanld 3.66 0.57 | muzauliunan
2. 1A59a51910 58 ULTINTEUNN 2.66 115 | wmnzauisey
3. TassaavesSeannsasuimine 4.00 0.00 | mungauuIn
4. TasvaaveaFadvunadivansay 3.00 0.00 | wuzauvunas
5. lnssainevesgunsaiile 4.66 | 057 | wwizauun
6. lnssadvesTanmld 3.66 1.52 | wangaudunang
Aady 3.61 0.61 | mazauiunany
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MNATRRaNMsUssiuUsEAvs naTisad o luuseinmAaRald SunswaLAT 10
Q’L%‘mmzquﬁwuEa‘[ﬂuﬁmé’nmsaanu:uuﬁa (Design  Spiral) Fufunssuisaudadnan
(Iterative ~ Process) ¥4 (Ronald K. Kiss  Ship) fvuavuinweslasaadne Auudauss
(Structure) wuindimuiawslaseiuUunans Aeded (x = 3.61, S.D. = 0.61)

o ' P ] = = = oa e =
ATINN 4.30 ARAY EIUVBAVULNTEIU Uaskan1sUssdiudseansnmidsesely

a o ) v v o Y = ° )
Ussmwmnﬁlﬁsumswwmu.f'h'uadgwa'mzymemuwaimUuwaﬂm's

aanuuuLe (Design Spiral) Falunssuiseud918n (iterative Process)

¥84 (Ronald K. Kiss Ship) M3fuInns19day InAIuaiunsanisnsesi

Y9130 (Capacity Trim & Intact Stability)

AMNEINITANTIINTIAIVDIISD (n = 3) LAUAMUAALITY
(x) | SD.

1. Tnseadraveasosunduanld 4.00 0.00 | unzauuIn

2. 1398571990913 05 UL TINTZUNA 3.33 0.57 | wanzaudiunan

3, laseadavesdoawsosuminle 2.66 1.15 | wangauvioy

4. Tnssaisveasefivuniimunzay 3.00 1.00 | muigauliunans

5. lassasnawesguniniise 400 | 0.00 |mnzauun

6. Inssairavasianild 300 | 100 |wanzaudiunane
Aady 3.33 0.57 | wmunzauurunany

InMINEan1sUssliudssavisnmiiiseideluusuinmianileunswauaLEves
Alsamgmisiudelasivdnniseonuuuide (Design Spiral) Faifunssuiseudrean
(Iterative Process) w84 (Ronald K. Kiss Ship) NMSA1UIMUATINABY TAAMMNANITONITNT
fvea3e (Capacity Trim & Intact Stability) wuanfiaufanelaseduuiunans dnaded

{x =333, 5D. = 057)
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< i a < a s a da 1 a
A13199 4.31 ANRAY AUTBAUVUNINTEIV Waskan1sUsslliulsEanSawidsasely

=y : Vas @ 1 3 L4 e‘ & - o U
UseLnnag ﬂﬁ‘lﬂ‘i‘u ﬂ'ﬁWGlJ'LnLl.ﬂTUENF&L‘UEJ']‘H']@VI'NQ"IUL?E]IG] guInannIg

P i . - ad b v 8 - .
99NUUULSD (Design Spiral) FudunssuiSeud91an (iterative Process)

984 (Ronald K. Kiss Ship) MsUszanusia1vessiise (Cost Estimation)

N13UTZUIUTIAIVOIA D (n=3) ITAUAUAATIY
(x) | SD.
1. dwu3e 4.00 | 0.00 |[wngauun
2. gun3alise 200 | 0.00 |wnzauszavlesy
3. MITuUdELSe 2.33 0.57 | wanzauszavley
4. Yanily 4.66 | 057 |wwnzauuin
5. MINATDULAENAADY 4.00 0.00 | wmugauun
6. NIATIVABUADUNIN 4.00 0.00 | mungauuin
Alady 3.50 0.29 | mazauurunans

= - - -Jd 1 el - :cl e s § 73
INAITNANTUSLIUUTLEANTNINALR DL B LUUTELANAINTA LA SUNISHRILILE YD

v o % - ° ) p . . o o ads v ¥ a
F‘\!L'UU’J'U']EU'VHQﬂ'“.JliaIﬂUu’]Wﬁﬂﬂ’]iaaﬂuUULsa (Des:gn Splral) qjﬁLUUﬂiiu’Jﬁ‘ﬁﬂuﬂ’]‘lﬂaﬂ

(iterative Process) w84 (Ronald K. Kiss Ship) Uszunmds1A1v83@ai3a (Cost Estimation)

" o v ' -
wuniAuRInelasauUIuna Aden (x = 3.50 ,S.0. = 0.29)

- = ¥ 1 = - o e =
4.4 walsziiuanuiawe lavesduaudelumadunuinisiiideisoluusunm

a :l'dll v o v
ANV LANWRIUILLAD

4.4.1 Naﬂ'l'i'lJiuL:J‘Uﬂ']111WQW61§]‘U€NNLLENV5?JIULWBﬁUﬂUWﬂWiﬂuﬂatiﬂl‘UU‘iwLﬂ‘ﬂ
RaRTlAWALILEY $IuY 30 AU Tasuvanusinishansauteenidu 6 dulsznaudae
'i'duuumwam nsduasunImain AuAulag suvusisuilaa muazaInauIy s
deasuniwssvimnanads (x )uazmul.uaqwumﬂ'mu (S.D.) wsaunuuﬂawaﬂauama

NIFINAIRUANAZULY
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A15197 432 mmaa aqummmummﬁm LLa"manﬁﬂ'svLuummwawa'lwaawuamsa’lu
maauwmms vmmarsa'luﬂivmwmn?ﬂmwmmLLaa SULUUNISWER (Product)

sunvunisuanisely (n =30) FEAUAUAALIAY
(x) | sD.
1. uArumnzaslunisuau 3.33 1.15 | mngauluna
2. mumsuszgnaldianlunisesnuuy 330 | 1.08 |wmnauiunan
3. puaumnzanlunseuIunIsHaEn 4.56 | 0.56 | wwngauun
4. AUANNEIBIY 4.10 0.71 | wangauun
Aade 3.82 0.28 | wunzauUunay

mnmﬁwamsu:ﬁuLuumquwa’[wamu,auLia'lumaauwmmswumawa’lu
Ui.,mwmnﬂmwwu'mm JULUUNISHER (Product) wuindiminuiawslasesuuiunany
ALaaET (x=3.82 ,SD. =0.28)

ms'w'w 4.33 mmaa mut.umwummﬁ'm LLﬁuNﬂﬂ'ﬁUi“LlJUﬂ’J’l:JWdWEﬂ'i]‘UENNlLﬁUL?EﬂU
Lwaauwmms wummsa’luﬂsvanmﬂﬁlﬂwmmummﬂuL-um‘m:ymmau
13olu MsdaaSunisnaia (Promotion)

NISELATUNTIAATA (n = 30) SEAUAUAALITY
(x) | s.D.
1. snuamsmnzadlunisuay 3.96 0.66 | wngauluna
2. fumsvszgnaldianlunisesnuuy 413 | 081 |wwizauun
3. puanuvnzanlunszuIunisuan 4.40 0.77 | WungauuIn
Aady 4.16 0.07 | smunzauuIn

mnmwwwam-sUs.,Luumquwa’lwawLLauLsa'l'uLwaauwmmswumawalu
Umnwmnﬂmwwmum mnnwmmcyn'mmuﬁa'lu N1sdaINN1IAaIa (Promotion)
wuhawiawelaseiuinn Anaded (x = 4.16 ; SD. = 0.07)
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A15199 4.34 mmaﬂ mumsaLuummsmuu,a.,namsﬂumummwawa‘lwamLLauLsa'l,u
Wodunuins wumaLsa'luﬂmnwmnﬂﬂwwmum ANALUILAA (Customer

Value)
AuAudusely (n = 30) 2AUAUARLITY
| (x) | sD.
1. umu@swweasely 390 | 0.60 | wanzauUiunan
2. fnunuAaInslitan veudely 383 | 098 |wwizauUiunans

3. amanwaliSoluvnzantuduaunn | 426 | 086 | waneaunn

\weynIy

Aade 4.00 0.19 | unzauuIn

mnmﬁmamsﬂsymumquwa‘lwamu.aut.sa'luLwaauvzmmswummsa'tu
Ui.,mﬂmn-ﬁ"lmwmu'mm AMAEUTLARA (Customer Value) nuNAuianeleglusziy
wangaun Auaded (x = 4.00, S.D. = 0.19)

d I | } A
15199 4.35 ALaas FIUVBAVUNINTE U Uaznan1TUsy mummwawa‘lwamLLa'uﬁa'['U
Lwaﬁ'u'nu'm'ﬁwumaLsaluﬂiumwﬂqnmmwmmua'z muwumanuﬂnﬂ (Cost to
the Customer)

Aunusiaguauiiely (n = 30) TEAUAINARLITIY
(x) | sD.
1. ATUMNNEANYITIANTDLY 3.63 1.06 | wmngauiunan
4 mmmmsﬂmmﬁﬂﬁaqfﬂi 4.00 0.78 | wmunzauunn
3. AT AINTANYBINTIARB U 4.13 0.89 | muizauuIn
4. munzanyeIn1TUgeinm 4.06 0.63 | wuwauIIn
Aady 3.95 | 0.18 | wmuzduuiunane

mﬂm'mwam'miuLuummmwa'lwamuauwa'lumaauwmm'iwumaﬁa'lu
Usy mwmnmmwwmum N sunusiaguilne (Cost to the Customer) wudn fimnufia
wolaseuuunats ANRaeT (x = 3.95,S.D.=0.18 )
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o ' a ' o
A3 4.36 ALady dUTBAUUINATEIY WagkanSUsY Wuprmiianalavesiuausely
Lwaauwmmwummsa’lwsvmwmnwlmwmmummmaumnﬁuw

(Convenience)

ANELAINEUNY (n = 30) SAUAUAALITY
(x) S.D.
1. ;uanuazanauislunisuay 4.00 0.58 | winzauuin

A’ [
2. AUANMNETAINAUIETRINURLASEe | 4.10 0.71 | wuizauuin

139
v o
3. uAnumInzaslumsiedouiy 4.20 0.76 | uzauun
4. sueamizaslunistigeinm 396 | 071 |wanzauUunany

Aade 4.05 0.07 | WugauuIn

mnmsnwam'iﬂivLuummwawa'[waawu,auria'luLwaﬁ’uwmmswumm‘salu
Usvmwmnﬁ’lmwwumm AUAEAINAUNY (Convenience) WUl dAunawelaseduyin
ARded (x = 4.05, S.D. = 0.07)

A15799 4.37 Aade E'DULUEJ\lL‘lJuu‘miﬁ'mLLauNﬁmiU'ivLHUﬂ'ﬂNWGWEJ.Li]‘HBQNI.LﬁULiE]'LU
Lwaﬁuwmmswumal.'sa'luﬁ'svmmmnwlﬂwmmu,mnﬁﬁami

(Communication)

nMsaedns (n = 30) FLAUAUAALIAY
(x) S.D.
1. Salusimnuuvanivy 3.96 0.66 | wmungauUiunan

2. 3oluuansdanisldfagiimlalu| 413 | 081 |wmnzawn

Useine
3. Feluvsventsnisuaulsinniweyn e 440 | 0.77 | wwzauun
4. \Feluiimuuanlui 430 | 0.66 |zauunn

Aady 4.20 0.07 | WuIZENNIN

mnmiwwamws"LuummmwalwaawLmmsa'luLwaaummmwuﬂaﬁa'lu
ﬂiumwmnw‘lﬂwmu']um n1589a15 (Communication) wuadfiaunanelaszduuin
mmaﬂw (x=4.20 ,S.D. =0.07)
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vousoluumazusuian TuSe (Sail) wumusﬂmmuwausa’lu Wondsluise (MailSheet)
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5.1.1.5 gymveaeluusznmfiidioglutiogiy Seflmwlivasadedmiy BVR
uaummmﬁanmmL'nuav"lummvl,mwwmLtau‘[umm'muauiﬂﬂumm Joilensiodi
Anviauauilosdu uay 'Jammaas'1qm’m'mawqm'lwrsa'l.u‘lmfluwuammwms

5 1.1.6 a'1rm'mLﬂsqvwauawﬁnmmaaaﬂmsnuwauahﬂﬂumsaanu'u'ua'lmn.sa
(Hull) w:u'uu’mmmm 4.23 \ums 1119 1.09 wns mwuniumu 300 Alansusiusa
a*suﬂwnauaquu W31 (Tiller) vaide (Rudder) wagAnuas (Centerboard) Tngagsaian
umitnnsg 423 wanmeian Wisaduiagvdn wasiedeudelwivesnana dn1sAede wie
dumnmsiieauniiliinnindanuasadogauazsaliung

5.1.2 ayUnansesnuuuisoluussanien

5.1.2.1 'uauamﬂmsaum'c;m'uawL'uwmty'lum'mauLsa‘lu‘luﬂwuumaams‘lu 3101
laigaun Mawnﬁmuunmtau waude Seluiinuvasadsuasiinuudusumngdmiv
anmmmﬂ'lmum‘lwawummﬂwsau warl¥iaglunmsudaldnelulsemaielisinves
Soludsailaiung

5124 mumiaammumw‘lﬂmmiaamm‘ummL‘sa‘[ﬂuwmmqﬂﬁuﬂnauﬂﬁ
avtuazrqanaAdBuTevilviinansenuAednvazNansTio il o Esdinuns
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mﬂuﬂwummaamﬂaaanummmaamwawmnqngwmmmnwuauwa’ln Tuaaufing
utnSaluwisszmalne Tuwszususguindifsedoluden Tasuvusreeslduurdn wnean
WANNTTBBNUULITE (Desien  Spiral) Faufunssuiserudr9an (terative  Process) 184
(Ronald K. Kiss Ship) Lﬂmmnmimﬁuﬁaaumunﬁnﬁﬁawwmmﬁu‘lv Tuaunaufiv
Soluwisdszinalve Tuwszususigusud Taedrdade (hul) Algunsandssuazuuuays
mmﬂaaﬂnsmaqu.a.,mm'snu.au‘l.ﬂwnmﬁﬂnwu,anﬁn'ﬁwamﬁluqamnmwaumnumwa
mqmsmmwauamsﬂLLu'umma'[.ﬂmﬂuuuwummmmuawaﬂmnmsaanu,vu

5.1.2.2 §1JuuUtﬁaTUUssmwmnmmwa (hull)gﬂuuw 3,9,5. W39 (Tiller) 1,3,9
wde (Rudder) 1,4,9 fauns (Centerboard) 1,7,8 uazianselnganan luide Weniisly
1583,5,9 ﬁwaﬂsu;uummaamﬂé’mmwﬁnmsaaﬂuvumnﬁam

5123 wanﬁﬂﬁ.,l,uumun'ﬁaanuwiuuuutsa’iuﬂsvmwmn Wa 3 sUuvu lng
Seludsuanian 'i'ULL'U‘U'ﬂ 1 'lﬂsunamsﬂsvmumnwaﬂ (x =3.96,S.D. = 0.00)

5.1.3 agunavssdluuszdniamessSolulseinnien
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5.1.3.1 aﬂwmumsmﬂwmmL'ia'lu’uuaqn'um'lmmﬂamamiamqwamamsmnm
wazusInaransninifinseyiduiideuaslude nsssluiFerudonsiwuniionte
voalu sUswwaa’lwaviwEJamaivmwﬂnwsalmsamammimﬁiuuum‘suauwwmmm
Lwawan'lwLsa'lu'l.ﬂm'ﬂwmuﬂmuma‘lmamauﬂivﬁmmwwmwam uwmmiﬁmunauama
MIAMUIUL IV NINAAERTDINA, qmanvmwaammmw‘masau 1 luioasiuazuse
UjisemawamassermassuindluiFerisassnsldlusunsy SIMULATION Whangasluns
AIUNIT VA

5.1.3.2 1nwamsiuindlaglilusunsy SIMULATION wazkaanuanisAuialasls
WUsunsu SIMULATION waigansmAnAaa3en (strain) wagauidy (stress) nafnay

wliinsed msmanudugegs TnsRasannasimndomes Tnswieuen Velocity 1y

mmmmEmwuaamLiaTmanwsﬂﬂudmLLaawmw SeluAsinlavinismaaaunamandnis
Inavenhtiueglunasiiuaensosemmidsmeiiinnnussenilda

5.1.3.3. anuansenunnlaglalusunsy Flow Simulation Air WaZRaNISWIAIATS
InavesemiarituiaTelnsfmuarmuvesanogi 11 - 21 uen v30 20.8 -28.8 ny/
wu. auduna 4 wnsiluresde rdusumdningiu wasiBunosrnauiniu f9nms
nadovanwzvewdalildsuausuneisedindiuar iRnnmananatid sty ansly
WiuiSedimulasedy

5.1.3.4 anwansamnalasldlusunsy FLOW SIMULATION Tasuuusiasnisy
mmwu.'zNLm'ummﬁa'l'u*u's.,l.nwﬂqmma'lmaﬂiuaﬂLflu'aawanuaﬂ‘laum'l.ﬂmmnma
TngAnsmUsenau mi'iumwun AMEAVEU AIUNUILUULIG aqw m‘ssuuwunagw
8. 2e+007 N/m2 anugnvey aqw 3.2e+009 N/m2 mmwmuuuaqw 0.39 ATMUVUIUYY
maaqw 1140 kg/m3

5.1.3.5 asﬂwa‘diuLuuﬂ'ssamamw-uaaLsa'IU'LJsvmwmn Tﬂam-um‘cmymamuwau
AMRawalasEiuUunas Auadedn (x =3. 42,50D.=0.15)

5.1.4 ayunavsziiummfianelavesuaudelumedunuinis iidedelulssinm
AanTldimuwdn
= v o oA a1 a day v
m3vssdiuauiawelavesgiisrvignisuauselu Addeeluseianaiild
ar = - W i a o,
WA Ianuianelassiumunzauunn Anaded (x = 4.03 ,S.D.=0.08 )

5.2 aAUs1enan1sIv
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- el 1l 1 s ;7 Qs & - Q) L :
NaN1533e Teeuwuadu 4 @y PIUMNVDINNUTTAIAYBINTIVY fall

5.2.1 afiusgnatunaunsAinwialulsunmian
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Seludszianiieh Mfleglutiiguuiideiuviome 20 JUuuu aniugiSeluuiunmi

v @ v o v as a aa Yo o 5 oa
(ISAF) Winms¥uses lullaquuiinislétanlumssaniifianumanuanslag Lisatufuadey
v « v o w a € w v o -
muliues aenndosiunseuuwImLAnYes (aud Sauliaidld. uuy : 44-a7)3snsiinw
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ma'luﬂ'i-'mmwa'Lv:sﬂﬂwaqt.'sa'lum’lmﬁluu.wmauﬂuawsnmaw

5.2.2 sAuTEratunsunsoonuuueluUTEAYRGE

mumsesnuuudiiielasjunsediyagudnaninisassuazqanataedeudeasvily
ﬁwanszmuafaﬁ'nvmxmsaaﬂﬁﬁﬂﬁﬁaLﬁmﬁﬂﬂumwaamﬁuaa YUINYT 4.36 A. n"i'm 08
lneldlidavuin 6 uu.uaz 10 wu. ‘mLi‘luaaﬂw'lmmmimu'luﬂiumﬂ‘lwa fisAfigndadl
mwuwm‘hﬂuﬂssmﬁu.az’lﬂLua'sﬂmal,ﬂumumunaulum'saiwmLLJu‘lUmmamnumma
mauﬂwuwL'LJu"lUmum'mmmmwawaanqmwmm:ymsu.amsa‘lu TuaunAuAnIuga
L%ﬂ'LULMaUs.,mﬂlwa Tunwse Usmwﬂnunwmaﬁa'lwﬁuanmn -uumiaammumwa‘lm
peNUUUidenndaaiuuIteiia n"ﬁﬁnmmﬂ'1u.samqumuﬂawmLsalmmiwiﬂams
Auwamanivesiva (eusiay Musugiiiinuae uuadng Auans)

5.2.3 Uszilluusravisnmusaselulssiamien

muﬂsvawa.n'rw'uaaL'iawm%U‘lﬂmnW'iaanu.uuuumﬂa'lmﬁﬂ“ﬁwmaauﬂioﬁwsmw
2 38Toe337 1 141Usunsy SIMULATION warmandnisivavest avuasmnuudauseds
wuudasanamansnisivaresin @Seuazauluiseliiansidemevsefinguuagszuy
'lm'sahlmmamummwuwuwwaﬂmsa‘lunmu rigid WuvunanazuanisauIlaely
Tusunsu Flow Simulation Air ua*"uan’rimﬂ’mﬁ'lwaﬂaammﬂmumLsam‘i'lwaaq'lul.nmﬂ
'nmm.,auu,a"u:u*umaaanﬁmﬂWﬂﬂmmauﬁwmmﬁa'l,'uﬂ'i.,anm“Tﬂﬂ'lmamUu'[mm'a
nadlvivasnaralagrnismusenauly nisdutmin mmaﬁmqu AUNUILUULIA Yield
strength : 8.2e+007 N/mA2 Gslsiapnndoatuaniduises WINNIIUNTTOBNUUULTD (5175
AU al§nT gmuznINILasaz)

5.2.4 Usziliunnufianelavesfuaueluiedunuinis Aiddedelulsuandsiile
WAL

Tuduresmsusaiiuarufiimelasnduauiseluiodunuinis Afldedelulszan
failifauwdimuniiamslumsysaiiude FJUUUUNISHER N15AUATUNITNAIN AEUAN
vasuauiely Fuyuaeguauisly miuavmnaunsuaziuaisdoansdeldvinisussiiu
saianlumswanelunfsiianun 36 athe femsuenia snukundsldaonndos
AunseuwwmuAsmumInan lagfinsanluyuesdudnnuvand (WaU reniaes)
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5.3.1 Yoiausuusiiensthuanideluly

1. 'z'fa:ga'uaaL“'%'a'lu'luﬁismﬂlwaﬁdauﬁwﬁaﬂL‘tfamLLaz‘ifmgadqumnazaq’luwﬁ‘ﬁa
seusznadaiiseiige

2. msizinnieyaisounalulaglinseurqueniiliusadiussuunalnaveadeld
WuethediieRaunauivenely

3. mafinwdeyarnnsduneaieravihliiiniseanaedsusndeyaiuiasen
WM IFI99)

4. nsvenuuuiaiiumansvesaminenssunarimnssugidunsinymans
2ANUUVIINANUTEWMAUTENDY

5. SIMULATION warmans easiizfinwuasiinseilasdidenmngmadu
SIMULATION tiemuusiugiluntseue

6. m'ia"s"mL?a'lumiﬁ'i}s'lﬁ@‘if'mmrymaﬁmmsm’aL%'aﬁmmﬁ‘luﬁ'mmwﬁmL%'aa"s'w
Fun

5.3.2 fowausuuzlumainivulunwioly

1. 'S'aqﬁ'l‘ifwa“mL%'a'l,umsﬁ%L?Jui’aqﬁﬂmmwumuqaLLazmsQLLa%’nmﬁa"w
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Keywords: Dinghy, Boat designing principles, Sailing.

Abstract. The Objectives of this research are 1) to study the form of Dinghy boat 2)
to design a Dinghy boat by using D Ronald K. Kiss Ship’s Iterative Process on Design
Spiral, by studying the model’s data of Dinghy sailboats, including related Ideas,
theories, and interviews with the yacht racing association of Thailand’s officers. The
Purposive Sampling Method as used. After studied the form of the Dinghy boat, the
designing process then started by using collected data, through analytical processes
with conceptual framework for product design; The Quality Function Deployment,
the Theory of Inventive Problem Solving, the Design Spiral which is an iterative
Process, and the Reverse Engineering Principle. The experts from both the fields of
Industrial Product Design and Sailing Boat, whom concern Dinghy Boat format, were
included to evaluate the designing and model constructing process. The statistical
methods used were Percentage, Median and Standard Deviation (SD.).

The research found that 1) the current type of Dinghy sailboat is still unsafe for
novice sailors; It is difficult for practicing, limited on sailor's weight, very difficult to
relocate and take care of, it also were built from the expensive materials 2) In
designing, the researcher designed the boat's hull by concentrate on its floating
center The middle movement, which would have an effect on its floating aspect,
which might tilt the boat, to be straight and highly secure. Researcher designed the
parts to be able to disassemble and redesign shapes, and use wood as a material for
maintenance purpose in accordance with the technical requirements that expected
for Dinghy boat, from the Sailing Boat experts under Yacht racing association of
Thailand. In the opinions of the honorable experts, the Dinghy Boat type 1 was
scored following these factors; Meet the usage demand of the boat (Mean = 3.88,
SD. = 0.33) The determination of size and dimension of the boat (Mean = 4.13, SD. =
0.33) The line pattern and shape of the boat ( Mean = 3.88, SD. = 0.33).



175

1. Introduction

In the past, sailboats have been using for the surveillance, traveling, contacting
and battling purpose for many centuries. While it might be some sailing competition
from time to time, it finally had developed into a sport, originating in Holland. Sailing
was introduced in England by Charles II, around 1660A.D after his return from exile in
Holland. Cork Harbor in Ireland ( (1720was the first sailing club. And then there is the
oldest sailing club in the United States which is the New York Yacht Club, founded in
.1884

There are three types of sailboats nowadays: First, Dinghy, is a small sailboat and
is very easy to notice by its Center board, which is not in the same piece as its keel.
However, it can be moved up and down as the 29 er 420 OK Boat’s. The second
type is Keel Boat, is able to notice from its Keel, which extend down the waterline
and it will be weighted so that the boat does not sink when its sail got struck by the
wind, just like a rocking doll, an example of this type is Pluto boat. And the third
type, Catamaran, is a sailboat with more than one hull. There are three hulls which
called Trimaran, e.g. Hobbie Cat Nacra, Each boat’s structures will be similar but will
be using different materials in each country due to the capability of producing and
developing[1].

Dinghy sailboat is a small sailboat that is easily to adapted to, even small children
can sail. This type of sailboat is designed for children, especially to be able to sail
without any danger. The International Sailing Federation (ISAF) certifies that it is
suitable for children under the age of 16 but still safe for children aged 8 and up.
This boat could create the excitement with all techniques that 15-year-olds can do.
Estimating that from over 100 countries, more than 150,000 people used to sail to
this sailboat before. All the Olympic sailing world champions have all been sailing
with this boat, and because it is small and lightweight, it can be transferred by any
type of cars.

From the survey at Yacht Racing Association of Thailand. It is found that sailing
sport currently began to gain more attention from many people, to learn the basics
and fundamentals of sailing for their spare time and as new knowledges. The groups
who attend the training and learn about the principles of sailing are mostly the
young-adults; around 1,000 people per year and general adults around 200 people
per year. The most popular course is Dinghy sailboat.

From the history and the significance of the problem, researchers appreciated and
aware of the importance of studying and designing Dinghy sailboats to be suitable for
young generations and Thais whom naturally in smaller features, and that this type
of sailboats are the basic sailing vessel with no danger. The International Sailing
Federation (ISAF) certifies that Dinghy is the sailing boat that the youths and public



176

pay the utmost attention to, comparing with other type of sails. However, it is still
costly, so there is lack in quantity. Therefor Researchers are interested in bringing this
type of sailing boat into the design. In terms of materials, shapes and prices to meet
the needs of the youth and the public. And for those who are interested in bringing
the knowledge gained from this study and to continuingly develop its advantages.

2. Objectives

1. To study the Dinghy sailboat.
2. To design a Dinghy sailboat using Design Spiral Principle which is an Iterative
Process of Ronald K. Kiss Ship's.

3. Framework used in Research.

1. Dinghy sail study is by the study and observation process of Dent
Rattanatasanee [2].

2. Dinghy sail design is by Design Spiral Principle which is an Iterative Process of
Ronald K. Kiss Ship's [3].

3. Quality Function Deployment is the transfer of the customer needs in to
design’s goals of Mizuno [4].

4. Theory of Inventive Problem Solving is a technical conflict in engineering
problem solving by Trisik Benjabunyasith [5].

5. Analyzing the reverse engineering principle is the evaluation of the redesigned
product using the "reverse engineering principle” of Mantalee Sassananan [6].

4. Scope of Research

4.1 Independent variable is a designed and developed Dinghy sailboat.

4.2 Dependent variable is the speculation of the experts in industrial product
design and in Thai Sailing boat field, as well as the satisfaction of sailing experts on
the designed and developed Dinghy Boat.

4.3 Population and sample.

Objective 1 :the Study of Dinghy Sailboat.
Population is the group of sailing experts under Yacht Racing Association of Thailand
Sample consisted of 3 sailing experts from Yacht Racing Association of Thailand,
selected by the Purposive Sampling Method.

Objective 2: Dinghy sailboat design.
Population is the highly qualified experts in the industrial product design and sailing
boat field.
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Sample group consisted of 3 experts in industrial product design and another 3
experts from sailing boat field, selected by the Purposive Sampling Method.

5 .Research Methods
5.1 To study Dinghy sailboat.

1 (Research tools
Structured interview on group of sailing experts under Yacht Racing Association of
Thailand, Royal Thai Navy.

2 (Data Collecting
The researcher studied the documents, textbooks, statistics, and applied official
documents to government sector for cooperation to process the surveys, and
interviews with the experts to collect data.

3 (Data analysis
The researcher analyzed the data from the interviews with a group of sailing experts
of Yacht Racing Association of Thailand, and logically analyzing process for synthesis.

5.2 To design Dinghy Sailboat

1) Analyze data for designing.
The researcher collect the Dinghy sailboat data for the analyzing process using
analytical thinking for design framework] 4]. Quality Function Deployment framework
J5[. Theory of Inventive Problem Solving frameworks 16[. Design Spiral framework ]7[,
to analyzed and build 50 drafts and selected the drafts by using the reverse
engineering principle framework] 8[, Design Spiral Principle which is an Iterative
Process to analyzed by choosing the three highest scores draft .Then the researcher
has created the research tools for collecting data from the experts on industrial
product design and sailing boat field, to pick out the best format of Dinghy Boat.

2) Research tools.
The Evaluation form on Dinghy boat designing.

3) Creating research tools.
Created the questionnaire form to evaluating the Index of Item-Objective
Congruence) IOC (by using 3 experts, found that the point is 0.85 to be assessed.

4) Data collection.
Researcher collected the data by taking the questionnaire form to evaluate .There
are 3 industrial product design experts and another 3 boat experts.

5) Data analysis.
Researcher use assessment tables on boat designing .To find median )X (and
standard deviation )SD (.for determining the format of Dinghy boat.



178

STUDY AND DESIGN SAILBOAT TYPE DINGHY
I

[ 1 I =
S: W: D § L
Strengths Weakness Opportunities Threats
I I i |
I
Analyze by using framework Designing Process
- Analytical thinking for design - Designing 50 drafts
- Quality Function Deployment L{ -Selectedbest3drafts
-Theory of Inventive Problem Solving | | (Reverse engineering principle)
- Design Spiral Iterative Process -Evaluating by the highly
qualified experts
|
I Coconclude / Discussions —I

Fig. 1 shows the process of application to the boat design
Source : Satawat naksrisuk Somchai Seviset and Thanate Piromgarn

6 .Research’s Result
6.1 Result of study the Dinghy boat.

1 (The result from the study and analysis of the current Dinghy boat by using
SWOT analysis, is found that the strengths of this boat are; its high of speed, suitable
for young-adults, strong component, well float, lightweight, high efficiency, easy to
operate, not dangerous, and could be well adapted for all ages, low prices, could be
sail in all weathers .Weaknesses are; it is dangerous for big feature sailors, not
suitable for very strong-wind location, very weighty, Equipment‘s prices are high .
Opportunities are that; Sailing boat does not need to be the weighty boat, has to
develop the sailing equipment and sailing procedure to be in high security .And
apply and adapt to cheaper Thai materials, which would be more suitable for
beginners .Threats are; that there are obstacles in producing the materials in
Thailand .The sailors have to import the equipment from abroad, causing the high
price .There is also still lack of skilled technicians who expert in sailing boat in
Thailand.

2 (The results of analyzing the Dinghy boat‘s material data, found that the

materials used in the sailing industry are as the following components.
Boat hull, the material used is Fiberglass, which is a material that resist to fogging of
sea water, easy to maintain but expensive .The waterproof plywood and cedar wood
were used in the past because it is easy to find and inexpensive, but require a lot of
maintenance and has a shorter lifetime.

Mast and Sprit, the materials used are Cedar wood, Fiber, Pine, Aluminum, and
Teak wood. In the past, wood was used for the production .Cedar wood, pinewood,
and teakwood, were most famous because of its toughness, strength and stable
appearance .But on nowadays, the imported fiber and aluminum are used instead,
because the high quality wood is more expensive.
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Sail, Materials used is special fabric processed in to sails .The material is imported
from abroad, because in Thailand, the price is still high in order to produce.

MailSheet, material used is the Nylon rope, which is strong and durable, with an
acceptable price compared to raw rope, which is cheaper, but with the shorter
lifetime and not as strone.

Tiller, Rudder, and Centerboard materials used are Carbon, hardwood, Cedar
wood, coated aluminum .In the past wood was famous to used, but because of the
low resistance of the sea water, so nowadays we turned to Carbon and aluminum
because of its light weight and strength.

3 (The study and analysis of the components of Dinghy Boat by using SWOT
analysis, found that the strengths of Dinghy sailboat parts is to use multiple materials
that are available within the country Weaknesses are; a relatively high price, the
maintenance, the production. Opportunities are; able to adjust with several
materials .Enhance the production quantity by using model and low cost materials .
Threats are; the limit number of experienced mechanics in Thailand, the
maintenance and storing, the production of sailboat components in Thailand is still
relatively low, most of them are imported from abroad which caused a higher cost

material.

6.2 The Results of data analysis to design Dinghy sailboat by using Design Spiral
framework which is Iterative Process of Ronald K .Kiss Ship.

6.2.1 From using SWOT analysis, the design constraints of Dinghy sailboats are: It
is safe, strong and easy to be sail and transport, Suitable for any ages, on limited on
sailor’s weight, Price is not very high, easy for maintenance, speedy, and light weight.

6.2.2 From Quality Function Deployment framework, the researcher had studied
the theory, relevant research papers to find out a Dinghy sailboat designing method
and found that the expectation of sailing experts toward the Dinghy boat is, Its
strength, reliability, Weight of moving object, the speed and the production capability
as shown in Figure 2.
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Fig. 2 shows the thinking process of Quality Function Deployment framework.

Source : Satawat naksrisuk Somchai Seviset and Thanate Piromgamn

6.2.3 From the Theory of Inventive Problem Solving framework, the “strength "is

a technical conflict .According to the 40 principles of TRIZ, the 35th principle is

"Changing features, changing qualifications", the researcher therefor has determined

that materials must be easy to maintain and found in the country as shown in Table

1.

Table 1. Theory of Inventive Problem Solving.

Strength

shape (12)

Durable of the moving object(15)

Producing Capability (32)

Conveniences to equip (7)

Speed Triz's Priciples shape
(To solve the problems)
35 35 (15| 34 18
Technical 35 3| - |35 5
conflict
35 35 1131 B 1
18 |13 | 34 -

6.2.4 From Ronald K .Kiss Ship's Design Spiral by using Iterative Process, the

researcher defines that the hull with square and flat shapes are high in safety and

can be equipted by any ages of sailor, And the production method is not very

complicated.
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6.2.5 Researchers have drafted 50 models of Sketch Design and by using
“Reverse engineering "to analyze, the best 3 forms were selected and assessed by

experts.

Fig. 3 shows the first model of Dinghy Sailboat.

Source : Satawat naksrisuk Somchai Seviset Thanate Piromgarn

Table 2. shows the opinions of the experts from industrial product design and sailing

boat the fields, on the Dinghy boat formats pattern 1.

The Demand on using the boat N = 30 Satisfaction

x | SD.

1.Suitable for all ages sailors 4.50 |0.54 |High

2 .No limits on Sailor‘s weight 5.00 | 0.00 | Very High

3.Easy to transfer and relocate 4.33 [ 0.51 | High

4.Inexpensive price 266 | 0.51 |Low

5.Safety 4.33 | 0.51 | High

6.Lightweight 250 | 1.04 |Low

Average 3.88 | 0.33 Normal
Sailboat’s Size and dimension N =30 Satisfaction

x |SD.

1.Size that suit for all ages 00.4 |0.00 [High

2.Weight handling 4.16 [0.75 [High

3.Size that easy to relocate 3.66 |1.03 |Normal

4 Appropriate material use 450 |0.54 |High

5.Safety material use 450 |0.54 |High

6.The boat‘s weight 4.00 |0.63 |High
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Average 4.13 | 0.33 High
Line Pattern and Format of the Boat S(“N =30 Satisfactory
SD.
1.Suitable for all ages 4.50 [0.54 |High
2.No limits on Sailor‘s weight 5.00 |0.00 |[Very High
3.Easy to relocate 4.33 [0.51 |High
4.Inexpensive price 266 |0.51 |Low
5.5afety 4.33 [0.51 |High
6.Lightweight 250 [1.04 |Low
Average 3.88 [0.33 Normal

Table 2. summarizes the opinions of experts in industrial design and sailing boat field
on Dinghy Boat. patterns 1. The Demand on using the boat (X= 3.88,5D. = 0.33)
Determine the size and dimensions of the boat(X= 4.13,5D. = 0.33) Line pattern and
shape of the boat(X = 3.88,SD. = 0.33)

7. Discuss and summarize

According to the study on Dinghy boat, found that on the current type of Dinghy
sailboat. There is still insecurity for sailors. The Boat is difficult to practice for novice
sailor. There is also the limited on the sailor's weight, difficult to relocate or transfer,
difficult to maintain and restore, and using expensive materials according to the
Study and observation framework of Dent Rattanatasanee [3].

From the design of Dinghy Sailboat, The researcher has designed the boat's hull,
with its floating center and center point, concentrate on its floating center and The
middle movement, which would have an effect on its floating aspect, which might
tilt the boat, to be straight and highly secure. Researcher designed the parts to be
able to disassemble and redesign shapes, and use wood as a material for
maintenance purpose in accordance with the technical requirements that expected
for Dinghy boat, from the Sailing Boat experts under Yacht Racing Association of
Thailand. According to the conceptual framework on designing this Dinghy, Design
Spiral Principle which is the iterative process of Ronald K. Kiss Ship [4] has implied
that the designing approach in each step must be consistent and continuous. The
difference in details and accuracy, which will be more accurate according to each
evaluation and assessment on information and details that have been carried out on
various topics.

8. Suggestions
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1. This research can be used to enhance the study on producing own individual’s
sailing, using the available materials in the country to reduce the cost of importing
sailboat from abroad.

2. This research can be extended on usage function supplementing study, In
addition to this research, to develop various functions for the Dinghy sailboat.
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