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A. NSARISOAALABN
WILANITNARTUN NUTLAMANLA HANIFIATIZUNAUAT LASHANITIHATIZYNAL N8N
Rasut el lassduatumuimuizan seruaudututasityeaegsuiasalaials

WhiwwamnanisAnesieldwiunslinguiu

o a o ar A o 1Y) .
345 nsasaantisraanslivlssansusidedudanmanzand i wiunaliunas

Ny

anuamsdmdaniude 3.4.4 Mlinsusziueonduiianiivresatsfulsedneus
Sedudaie waiu 2%, weslmandsiu 10%, AR 1%  URZATIIRUUY 0.5% Awiudale
dfuna i lildeg lungudaafudnle Waaszduamududufiinandy #e i 0.5%.
NRalAANTRAIU 5%, AR 0.5% WATANTIALLY 0.5°/ntﬁ@1‘ﬂﬁnnﬁm’nmmsﬂa‘*’uﬂqqﬁnwmnﬁ’a
Fufiafmnzaniunaliusazngy Fr8n15919UNUNNIMARBILLL completely  randomized
design ﬁﬁfmﬂaﬁlﬁmﬁLﬂﬂ:ﬁmmmuﬂ?ﬂmu (ANOVA)  wWisuinuaedelngds OMRT

SIHAUBLAGIRIIIN 3.4-3.8

:I‘ = [ o 43 - L ]
AP 3.4 siareednnlfulndnsnsiliedudasesdnlowdu

alinvparsUiuny
danan Tiduats | wealmandsisy (RAFL AITYA LY LWARL

10% 2% 0.5% 1%
Fedloths (0w 1000 1000 1000 1000 1000
fhanansaag (nF) 36.36 36.36 36.36 36.36 36.36
wyalmaleil  (nf) 36.36 36.36 36.36 36.36 36.36
ausutla (n§w) 51 51 51 51 51
NEI (ni) - 100 100 100 100
ANIIRLUL (h%’u) ~ _ _ 5 .
IWARL (nF) _ _ - _ 10
VAR (NFH) . - 20 _ -
waalmandriu (nFu) _ 100 _ - -
NTATFATN (nFu) 1 1 1 1 1
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d‘ = L o J Al Q‘J d‘ *
msen 3.5 slnraasisdiudgadnensiiedudareaauaunu

b3 T
ARFRUILUNU

AIUNAN 11 121 131 141

Teruaty (nFn) 1000 1000 1000 1000
YANANINDI (N 45 45 45 45
vyainalof - (nfw) 18 18 18 18
LUz (N7 31 3t 31 31
NATETER (nFu) 18 18 18 18
s (nFa) 100 100 100 100
ANTIALUY (n¥) 5 - - .
(RARY . (Niw) - 5 - -
AR (nsw) - - 5

naalsangeiu () - - - 50

R SN

~ —r

TN 3.6 1inresasUiulednwusitiedudasssdullvsausiu

graduUsIAuLY
drunan 1 2 3 4 5 6

fedunlzsatiu (nn.) 1 1 1 1 1

BENaNIET (niu) 50 50 50 50 50

Wyninalafl (nF) 18 18 18 8 18

WUEWD (nFu) 51 51 51 51 51

NAEBTEA (N¥4) 18 18 8 18 18

v () 100 100 100 100 100 100

racTnTE (niw) 0 0 0 0 5

WARY (nFu) 0 0 0 5 0

RATAY (nFn) 0 0 5 0 0

HaaleLangmw (n¥w) 0 50 0 0 0

NsARETN (nFu) 1 1 1 1 1
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AN 3.7 atmresansUiudgedne oz e dudaresniinauiu

ﬁmmzmmdu
dunay 1 2 3 4 5 6
ﬁau:mmnﬂu (nn) 1 1 1 1 1 1
yhenansen (nf) 3636 3636 3636 3636 36.36  36.36
vsalnalofl (n¥u) 18 18 18 18 18 36
woTWE {(n3w) 51 51 51 51 51 0
NALTBTAR (nFu) 18 18 18 18 18 0
i (¥ 00 100 100 100 100 100
ANTIALLY (n5) 0 0 0 0 5 0
WARL (nFu) .0 0 0 5 0 0
\RATAU (n§) 0 0 5 0 0 0
vastmAndasu (n¥u) 0 50 0 0 0 0
NSABHITN {n¥n) 1 1 1 1 1 1

MmN 3.8 alarasansuivdgasnsasitledudavacdfauri

de?mriu
HIUNAN 1 2 3 4 5 6
Forsaiuthy (nn.) 1 1 3 1 1 1
YAnanIEn G Y) 60 60 60 60 .80 60
Hynlnalsiy (nis) 18 18 18 18 18 36
ML (néu) 51 51 51 51 51 0
NALTHTOA {(nu 18 18 18 18 18 0
A (n§n) 100 100 100 100 100 100
AN (nFu) 0 0 0 0 5 0
AR (N5} 0 0 0 5 0 0
R alay (nfu) 0 0 5 0 ] 0
woalmAndniu (nu) 0 50 0 0 0 0
NTATHTN (nFw) 1 1 1 1 1 1
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AN 3.9 Tlistednliudpednuusiinduiarosdundy

ansdiuciu
dunan 1 2 3 4 5
oty A (n¥u) 1 1 1 1 1
e S {n¥u) 42 42 42 42 42
Hialnalafu (n¥n) 36 36 36 36 36
g (nFu) 51 51 51 51 51
ANTIALLIY (nFu) 5 0 0 0 0
NORIAANTATU (n¥n) 50 0 0 0 0
{ARFIY (NFN) 0 5 0 0
(WARU (NN 0 0 5 0

paliudunnngugmitnanaasuntsyanduda uasdinmsiAuNIWRImMIINIEN LAY

=l = L
NIBAN WNDUYD 3.4.4

346 MIANRIUIGATAUBVUAR LILEIY
ﬁmm@mm@‘lﬁuuu%a 6 NANAWNITIISUHUNITAARBALLL factorial UWAZUWUY mixture
designs in CRD uARSus A gNinuniasziamnImnIanIunI® 1Al uazyaraunas
Uszamdutia hieyaildliAmssiauudslsmaNovAFsnfeudadnlagds Duncan's
~ “New Multiple Range Test (DMRT) Lﬁ"ar-TmLﬁ@n@gm?ﬁmmwmﬂu@mﬁmmu
madlATEianemMw-  Sadnmniiaduda (instron; TAXT PLUS)
NN9ALATIEANI AL - water activity (a,, heter)
pH (pH meter)
J3un M‘HBJLL’Cﬁdﬁﬂ:mmiﬁ (Hand refractrometer}
Lﬁ‘mmﬁﬁma?'iﬂm (AOAC, 2000)

3

Yiurnuinmasand (AOAC, 2000)

nsnadaumslszanduas: 14 9-point hedonic scale



A7 5.41

BANNSNARDLNIIUTE RN ANAAYDINZHIIH WAL UL

AN QATHENIILIL
1 2 3 4
ATTHDIDUSIN 6.04011.4° 6.340F1.5" 6.020%1.4" 6.220+1 5"
Anwuniadnna 5.380%2.0™ 5.600%1.8" 5.280%+2.0" 5.960%1.7"
FAWIMN 5.820%+1.4° 6.08011 5" 6.120%1.3" | 612015
rauf3un 5760416 | 59a0t1s | 5980115 | G0a0tis |
ATTNNWIT 6.16011.6" 6720115 6.480t1.6" | 6.180%1.7" J

T 7 1
s Aesnuge lua saduAnade ua:ﬂ'nﬁmmummgwu

6N

nyrnwnfanguivandsiulueafpiuusmislameendegaiio A A et ARz funY i niuTagEs 95

o v TR a v v o i o -
'Q")r]n']?ﬁn'ﬂ’]WﬂJu']Qm?F\ULLUUNﬂiNLLNUWQ 7 TR lﬂ@m?ﬂuLLUU'ﬂﬂ"ﬂﬂﬂm\?mq?wa 542

=

R15197 5.42 gesaunuuna liudiunahanaens 1l 7 4tin

" gaunanserwinitena iy | éle WA aA & Fudssn | d$a SN
1 Aitaniy .
wialmalady (nia) 36.36 36.36 18 18 18 18 18
YNANaNIILI1 (nFu) 36.36 36.36 45 60 55 70 36.36
TR () 51 31 31 31 51 51__ 51
Y (NF) 100 100 100 : 100 100 100
NIRTFHIN (nu) 1 1 . 1 . 1.5 1.3
ATTIRLY (N%) 5 5 2 - . 2, -
NATBIaa (nFu) - - 18 20 18 18 21
IWARY (nFu) - - 3 - 5 - -
waalaendaiu (nF) . - - 375 - 25 -
RAEu (nFu) - - - 5 - - -
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A919R 3,18 amsusLlususiuwuy

ATUHAN #u Aud 1l urdae dudzse W anly
Sowalliha (%) 3529 8953 8432 8894 8718 9011 8852
ﬁ'wnﬂwmu (%) 512 4.03 590 3.23 4.80 3.28 3.22
a7 A (W3alaa) (%) 1.54 161 152 1.60 157 3.28 3.22
A1F B (uzud) (%) 2.64 278 4.30 454 4.45 2.79 4,51
a15 C (NAT1D996) (%) 1.71 1.61 152 1.60 1.57 0 0
a3 D (ANF1AUU) (%) 0 0.18 0.21 0 0 0.45 0.44
A7 E (\Raniu) (%) 0.43 0 0 0 0 0 0
a9 F (uaalmandeitu) (%)  3.20 0 211 0 0 0 0
a79 G (IWARW) (%) 0 0.27 0 0 0.44 0 0
a7 H (nsedmsA) (%) 0.09 0 0.13 0.09 0 0.09 0.09
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11.7.2 uabiudulaanasdaunsieigns azaiae aile dudvse g

AINNFUATIZUNINEAIN NIUAT uaznITnaaeuniIreanfutana biudugasiiinig
naunalll 4 olin Ae uniae dle Auduse du fwwou 5 ger wuda gms 371 Wugreiladuanin

walanndngmetus Talldadsznayluansaou dall

NEUN 30 % gt
aly 30 % Tnusudn
Autlese 30 % Taeninin
7.$Y 10 % TAgnmiin
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11.7.3 anldududaanaisduassigns auld aila wwais dx
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v i &
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N3 /100 N3 $09aaED gRsTIale + uzing + dullven + Y wazgesiil alo + fullvsm +
¥ind Sadlinuwiniu 6.66, 3.82 NFu /100 N AudFL waliutugasTiidnle + uzsing + duzen
+ tdu Banoueadon Tndon thunadon uazuuniiden gega winfu 0.16%, 0.23%, 4.71%
WAL 0.05% AINAIAL

RANNTAATIEUN AUV Wudn ualifiiutsanansdaiaszin 3 4615 UUTNIRaUNsES
Fanuatiaondn 2.5x10° CFU/Q fias uazs faundn 10 cfug Tnavefuuunaiitie daandn 3 MPN/

Tuiwy Staphylococcus aureus, Salmonellag, Clostridium perringens.
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11) YaRIMNAnNRTUNINUA (Weight capacity constraint)
2 v da 3 s W i a aa o o ¥
Hﬁ‘jfll.l"ll't')x‘]lﬂﬂ“ﬂﬂ1Jﬂ']ﬁUﬁiﬂﬁ&iuﬂﬂﬂut’ﬂulu'?Tiﬁ]:’.ﬂﬂd\lulﬂuWﬂﬂu’lWUﬂ‘UB@%ﬂﬂurﬂu
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e Tamhminndownaiiin we, (HIMIn we, FUWUTAUNGDS &, Taoliusuie: Tnanatlugaeu
J. . . .
MLUDYI ), we_ = container weight capacity.
k-1
q- 2f=l wey .
procedure weight capacity;
for all containers / do
for all unpacked boxes & do
if g +we, S we _ then
pack box k into container /;
g «— 7] + we, ;
done;
¥ w8 & oA
1.2) ANUAURAYDIIHUNADWINUING T NUNITUTTY (Balance weight distribution constraint)
. iy o ) % o oy y P
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Container length — (n-1) ’ comtainerienyah | for j =1,
n

length ot strip j.=

| containerlength | forj=2...n
n

ar o ,’:IG = 1 =% -y
AUNIAVBINATNS 1UNTZUILNTI L ENEWa Tnonssmadsz@nEnwnIsuTsy

Container tength (L)

A
¥

Strip #3 Strip #2 Steip #1

! ‘,':'
s

. o i - Container width (W)
favualn p’= Z;:; we, , t:= tolerance ratio



procedure weight balancing;
for all containers / do
for all stipj=11to (n-1) do
for all unpacked boxes k = | to »; do // {all unpacked boxes & into strip j}

Z}- lb Zi:l 13’

if (_1" “Wena L -0 Sp’ + wey < FEHT wep(1+1) ) then
pack box k into strip j of container 7;

P ptwes
done;

Container length (L)

A
Y

Strip;

‘—ﬂfontajm:r width (W)

strip
length (/1)

1.3) MU uI0naNe Y0 MIBNYAENII TR INATYT S ANEN W
a ¥ o @i Y o . . =&
GuaunmnmadlaneiTnsiarniuszuu 2 G7 (vest fit packing algorithm) Fuilunszuaums

' ¥
gevhianudAylumsdumidwon TaomuwsouaasswazBoaitnsduan 1édsil

procedure best fit packing;
Obtain List of NSL_ Rectangles from layer strip set
Rotate each Recmggle so that Width >= Height
Sort Rectangle List by Decreasing Width (resolving equal widths by decreasing heights)
o .lnitialize Skyline Array of NSL_ Elements
for Each Placement Policy {(Lefimost, Tallest Neighbour, Smalilest Neighbour) do
while Rectangles Not Packed do
Find Lowest Gap
if (Find Best-Fitting Rectangle == true) then
Place Best-Fitting Rectangle Using Placement Policy
Raise Array to Appropriately Reflect Skyline
else Raise Gap to Lowest Neighbour
end if
end while

while Best-Fit Wot Finished do



Find Highest Shape

if (Shape Width >= Shape Height) then
Best-Fit Finished

end if

Remove Highest Shape

Reduce Array to Reflect Skyline

Rotate Shape by 90 Degrees

if (Shape Fits) then
Place Best-Fitting Rectangle Using Placement Policy
Raise Array to Appropriately Reflect Skyline

else Raise Gap to Lowest Neighbor

end if

if (Packing Better == False) then
Best-Fit Finished

end if

end while
end for

Recturn Best Solution

AIZVIUNTSUAN (The main procedure)

ﬂaumugua{ﬁmmma L {x-dimension axis), ﬂ’?lj’ld W {y-dimension axis) L@z a9 H (z
" dimension axis). fnuaiiie ¥ = (1, «hiiluriisveanass, vianaes Fflaiuon L, A1 w nay
q b, Avua i b, - dhud inursanaesyila ; (6,6 1 HasIMMIUNADIY B - Z';:ij G
SL = PR IUIAAILIIVBINEBIYiaT ;. Aok st < spoiluduauennuovessi e
axnana waz IAAAIMTHLUATNTOUUAY x-dimension axis, UMPD SL, ={ SL,., SL.
> SL,<3n). fmuald NSL, =$usundes Atvnammulie s BUINY x-dimension axis,
AR AN IENTT VIR LR { NSL,,..., NSL.: Z';:]NSLM > B t. mufiRaznasaaslag S
(i SLE duduifiv SL, ). Let SL! '-gum'sq“iuwfivﬁwmmmj, NSL! = imanndeafiusag

' & i . W 4 4 ' X .
agiuwm‘mammunmm layer strip set j Uns SL° = wuuAaznanalu layer strip set



Procedure Heuristic;

Obtain length (L), width () and height (/) of container
Obtain List of » box types and amount set b,

Rotate each given orientation of n box types

Initialize SL,, and NSL,,

while Zi\:t“ SIM > W*H do 1/ The first phase applied the concept of wall building

procedure striping rule;
Obtain update List of 57, and MSL.,
Initialize {/,,, volume utilization
For all SL,, do
Solve 2D problem using best-fit placement heuristic ;

Obtain SI;, NSL;, and SL" ;
i[5 SI I WH] > Up, then

1=1

Update {par

NSL' =NSL, ;
WH oW
SL =S

Jf
end if

Implement combination with Weight capacity constraint and Balance weight
distribution constraint |

If (Packing Feasible Truc) then
Pack NSL; into container;

end if
end fer
end while

For all unpacked boxes {5 - Zj‘:n NSL; ) sorted according to decreasing v, do // The second

phase based on the greedy heuristic

occupied space of container ;
For all empty spaces do
Evaluate empty space combination with orientation weight capacily constraint and
balance weight distribution constraint

end for
Implement with highest utilization;
pack box { ro container,
update space of container;
cnd for
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Varnables Definition

n number of every rectangular boxes

i N order of all the rectangular boxes for i=1 to n

g sides (length, width, height) (forj =1 to 3)

r points on the three dimension axis (x, y, z) (for /= 1 to 3)

k all the methods of arranging small boxes (for k= [ 10 6)

{ all the possible position according to the number of small boxes (for / = 1 to
(2n+1))

bux, the length of the small box i, sidej (fori =1 ton, ;=1 to 3)

boxtype,y size of the side according to the arranging of small box i, type &, sidej (=1

ton, k=1106,7=1103)

boxpointy points at the possible position of small box J, first point, axisf {i = | to n,
I=1to(2ntl),f=1103)



GoodBoxPointp

GoodBoxType

Volumeboxes;

BigBax,,

OptBigBox,

OptBoxPointy

OptboxType,;

FPSrugxy

Boes,

points at the best position of small box 7, axis j, in the arranging of small box
I typek(fori=1ton f=1t03, k=1106)

sizes of the smail box’s sides according to the best arrangement at
OptBoxPoint;, of small box J, side /, in the arranging of small box [,

type k (for i=1 to n, j=1t03)
volume of the big box causing by the arranging of small box 7 (for /= 1to n)

the size of the big box side /, causing by the arrangement of n small boxes
by the arranging of small box /, arrangement type k (for k=1 to 6,

J=113)

the most suitable (the smallest) size of the big box’s side for side j (forj =
t03)

the best point of small box i, axisj (feri=1ton, /=110 3)

size of a small box’s side according to the best arrangement at OptBoxPoint,
of small box s, sidej(i=ltonj=11t03)

an array with one dimension at n size to keep the initial value at infinity
(+o2) for the value of £

size of j side of the big box causing by the arrangement of i small boxes (for
=] ton,j=1103)

Integer variables function as buffers

size/measurement of the summary of the <ides of / small boxes causing by
orderly arrangement of side  (for /=] to n, /~1103)

the fength of the long side of the small box §

the length of the wide side of the small box ¢

the length of the high side of the small box 7

the longest length of wide side of all the boxes, which number total n boxes

the shortest length of wide side of all the boxes, which number total » boxes

the longest length of high side of all the boxes, which number total # boxes

the shortest length of high side of all the boxes, which number total # boxes

the capacity of the answer from Algorithm when dealing with # size problem
the capacity of the answer that is the most appropriate for the n size problem




¥ 1
Fuppui 1. Amuadue1d nhe ga mudduaausvesnunnun liies udiadwuunanaseauy

AU box,. NMUAYTUAUTR original points (0,0,0) LAIINNADILSATFATAL; boxtype,, at (=1 10 3, k=1)

e T 18d T unde e boxpoins,, at (J=110 3, /=] to 3)

2

b . ] ' r v '
Tupouil 2. midumiaRange lums 11anaesiiaesngn GoodBoxPoint,, (f= 110 3 ) PNATNIAGUAY
ndamgaimnzauiigalunisnaganiaeslunie GoodBoxType,, (£ = 1 to 3 ) 3INANYUTMING

boxtype,, (j=1103 k= 1106) UUYA GoodBoxPoint, A3l

For (f/=1) to 3 do
Begin
For (k=1} to 6 do
Begin
D= boxpoint .. + boxtype,, ;(j=|to3)
VolumeBoxes , = A*¥B*C
It VolumeBoxes. < E|2] Then
BigBox, =D, S (=110 3)
hoxpoint ., = GoodBoxPoint ,, ; (/=1 to 3)
boxtype,, - GoodBoxType,, (/=1 to 3)
E{2] = VolumeBoxes ,
o=
End;
End;

3
»

Jumend 3. wiaGuauiiiul1Avesgaienlumsnandesiiow boxpoin, (71<1 1o 5. £( 1o 3)

Tuauush -

boxpoint = boxpoint ,,, + boxtype,, ; (I=F)
boxpoint ,,= boxpoint ,,, ; (I=F)

boxpoint ,,,= boxpoint ,, C(I=F)



boxpoint ;,, = boxpoint ,, 3 (=4)

boxpoint ,, = boxpoint ,,,+ boxtype,, | (=4)

boxpuint ,, - buxpoint ; (=4)
boxpoint ,,, = boxpoint ; (I=5)
boxpuint |, = bo.%:pr)inl‘z!2 . (I=5)

boxpuint ,,, = boxpoint , .+ boxtype,,, ; (1=5}

S=35 /the arrangement of the third box consists of J poinis.

L4 ]
ar =]

FUABLNM 4. 15UALIUTDBMITH IR UM FUNEANINMITNANDI IHLE Dz IR AIA VA WANEDY

- Pl ' P v o
aenuldaudananan » aail

For =3 to n do // calculation’s circle to orderly place small boxes from 3 to n

Begin
Boxtype ,, = bux, Boxtype,, = bux,
Boxtype . = box , Boxtype .., = box

Boxtype ,,, = box ., Boxtype .. = bux

Boxtype ., = box,, Boxtype ,, = box,

Boxtype ,,, = box ., Boxtype ., = box ,

Boxtvpe . = box , Boxtype ,, = box,
Boxnype = box ; Boxgpe , = box |
Boxtype ., = box , Buxtype ., = box |
Boxpype . = box,, Boxtype = box,
For=1to sdo // find the best place in each small box from 3 to box n
begin

For & =1 to 6 do // find the right type out of the 6 arranging methods for each small box from 3

to box n



begin
It [boxpoint ,, + boxtype,, > Boxes i)
Then D, =boxpoint, + boxtype ,
Else Dﬁ = Boxes ;| (I=r, /=1l 103)
VolumeBoxes, =D, * D, *D,

L4
o

Fupoui 5. asasuimoudidhdly 1018 uns e luudnzenie
Foru=i—1Downtc 2 do
Begin
If [(boxpoint 2 boxpoint,, ) and (boxpoint,,, + boxtype,,> boxpoint ) and (boxpoint ,,
+ boxtype, > boxpoint, ) and {boxpoint , + boxtype,, > boxpoint ) and (boxpoint ,, + boxtype, >

boxpoint ,,) and (boxpoint , + boxtype,, > boxpoint )] Then VolumeBoxes = E,

If [(boxpoint .2 boxpoint,,) and (boxpoint ,, + boxtype,, > boxpoint,, ) and (boxpoint

+ boxwype,,,> boxpoint ) and (boxpoint , + boxtype,, > boxpoint ) and (hoxpoint , + boxtype,, >

boxpoini ,) and (boxpoint, | + boxtype,,> boxpoint )] Then VolumeBoxes, = E,
If [{hoxpoint 2 boxpoint ) and (boxpoint ,, + boxtype,,, > boxpoint , ) and (boxpoint

+ boxtype - boxpoint ) and (boxpoint , + boxtype,, > boxpoint ) and (boxpomt , + boxtype, >

iuf

boxpoint ;) and (hoxpoint,, + boxtype,, > boxpoint, ;)] Then VolumeBoxes = E,

w2

~

End,

It VolumeBoxes, < E,

Then Boves, - Dy {j=1to3)
GoodBuxPoint |, — boxpoint 5 (j=1 10 3)
GoodBoxType ,, = boxtypey, {j=1t03)

E = VolumeBuxes,
g ¢ or
End;
End;
x=S5+1; y=8+2,

boxpoint ,, = boxpoint ,, + boxtype,, ;{I=g)



boxpoint .. = boxpoint = g)
boxpoint ,, = boxpoint (= g)
boxpoint ,, = buxpaoint (= x)

boxpoint ,, - boxpoint,,, + boxtype,, ; (I=x}

boxpoint ,, = boxpoint ; (= x)
boxpoint ,, = boxpoint (=)
boxpoint ;, = boxpoint ,, (=)

boxpuint ,, = boxpoint ,; + boxtype,, ; (I=y}
§=585+2,
End.
Suaeun 6 BuauTouMs il lunsas g OptBighox,; (/=1 to 3) 5UD OptBoxPointy, (i= 1 to n,
f=1to 3) UagOptBoxtypeij ; (=l ton, j=11t03) ﬂ1hﬁ1ﬁﬂ€?&u@iﬂﬁﬂﬁuiﬂ
Letk=4k+1,
IF VolumeBoxes | < E
Then
For i=1 ton do
Opthoxpoint , ~ GoodBuxPoint ;.  (f=1 to 3)
Optboxtype, = GoodBoxType ., ; (/=1 to 3)
OptBigBox ; = Boxes ;=110 3)
E = VolumeBoxes
[F & 6 Then cnd of process;
Else Set k= & and return to step 1.
¢tat

@ b=
5.35m3UszAYgRaNYa

a
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"td-dep” To Laddavan-ana <laddavan@trf.or.th>, "SL EC Piya"
<td-dep@patkol.com> <piyach@patkol.com>
08.12.2005 20:12 cC
bce
Subject Fw: misepeanuidfurauadosouwisinn todfeuniadmsnne

ATINFUAT

13U 6. Q9. OGN TIRY IAEIe

N9 U Waina 163y E-mail swazduadasduuas
WAL
132UAFDIBULYN 191138 UBIATNARANIZO NNAUA LA LLazd
annsulo
L3 INARHDANUITUU LOpN I TRTURUUANAYIN ®AD. LRZHUIANT
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PALRAIAMHNUDAD

RLND LAUNUST
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From: sumet
To: SL T&D Department
Sent: Thursday, December 08, 2005 6:56 PM
. Subject: FW: mssauannuiivvanadasauuviei ot faumeistaniizanudusi

From: laddavan@!ri.or.th [mailto:laddavan@trf.or.th)

Sent: Wednesday, December 07, 2005 4:19 PM

To: pivach@patkol.com

Cc: sumet@patkol com . A

Subject: M IrsraRLUITUPREATYaUILGL lov Founaabsfianiizaudiud
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Secidevan rasmidaits” To pesradet@t.orth, wayakorn@irf.or.th .? I Al 2544
<} e tmall.com>

sddevant@ho cc laddavan@ir o in
06/01/2006 13:11 =

FW: Re: Suparneated and Spauted bea

o
=
o
]
bl
E

>From: "Sakamon Devshastn” <sakamnon deviiieruit.ac th>

>To: "laddavan resmicatta” <laddavanr@hoimail.com>

*»Subject Re: Superhestad and Spauted bed

=Date: Fri, 8 Jan 2006 12:17:02 +0780

o

>| heve glready pregaied dried shrimp (using spoutec bed dryer) for Patkol;
>one of my studenis will bring it to the company (Khun Sumaia) this
=aftermnoon,

=

>For superheatsd steam dryer | think we should hold it for now krub.
-

>Thank you

-

>Besi regards,

=

>Sakamaon

-

>— Driginzl Messsge —

>From. "laddavan rasmidaia” <lgddaveny@hotnagll cam

>To <sakammon cevi@kmullac.in>

*Con cpparaageif@t? or the; evichai@it ol >, <addsven@i orme
*Zent Fricay, Janusry 08, 2006 11:56 AM

*Subjett Buporneaied and Spavisd bed

]

e

W

> 13w eeaT. Annun awdadu i BusuY

i

> > wwfl v Wandlne sulsezrmareenifofuduate lulesens

- > ity Tav deueamBmneewnder Soasted bed”

s x gEsv v nessow e e Seadfuug piere

> v ldetmmpndninudinfearifosnzand nelssfunuuimesfns
ol ol liudauflsi s metee s iiut v

> ans ranTvanedumieam HamSoawiindined

> winer AL e masd uiiuny idumien d

-

L

Bafmacfe L wa by siunef s d e Snvounteand

[THRY

sEAeaTIul D

w.atiear sl ¥adia

oW R Y WY

>

> FREE pop-up blocking with the new MSN Taolbar - get it now!
> httpffiootbar. men. click-url. com/go/onm002004 1 5ave/direct/T1/

>

VWOV Y WV VY Y Y WYY WY WYY
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HV® =276.04F + 289.70F - 51.45M - 2847.53 (1)
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Compound Name Formular M&Z?;rl‘?r
Hydrogencyanide HCN 27
Nitrous oxide . N,O . 44
2-Hydroxyl-propanenitrile CiHsNO 71
1H-Pyrrole-1-methyl C.H4N 66
4-Pyridinamine CsHgN, 94
2-Methy! pyridine CgHsN 93
3-Methyl pyridine CeHyN 93
2-Ethenyl pyridine C;HgN 107
3-Ethenyl pyridine C;HgN 107
3-Phenyl-5(4H)-isoxazolane C;HNO, 139
Indole CgH:N 117
Benzyl nitrile CgH;N 117
‘I—Isocyano—d-‘methyi-benzene CaHN 118
o-Ethyl benzene acetonitrile CoHqe N 145

M3197 2 a13szneudvInuudu uazeyWus
Compound Name Formular M\?\':;?;L?r
Benzene CsHe 78
Cyclopropabenzene CsHsg 80
Toluene CiHg 92
Styrene CegHg 104
Ethyl benzene CaHip 106
o.m,p-Xylene CeHig 106
2.3-Benzo furan CegHsO 118
1.4-Benzodioxin CgHs 02 134
indene CgHg 116
2-Phenyt-2,5-Cyclohexadiene-1,4-dicne C2Hs O, 184
Benzylisopentylether CioH10 178
Benzeneacetic acid cyclopentylester CisH,60, 206
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Product Classes Compound Name Formular MO'e?Ula{
Weight
Acids
Acetlic acid CoHs O, 60
Propanoic acid CsHg05 74
Butanoic acid C4Ha0 a8
Pentanaic acid CsH1g0s3 102
Hexanoic acid CgH 120, 116
Aldehydes and Ketones
Acetaldehyde
Butanediat CaHs0; 86
3-Hydroxyl butanal CaH0; 89
3-Methyl butanal CsHy0 86
Pentanedial CsHO, 100
_ 4-Octan-3-one CgH,,0 126
Acahols and Ethers
Oxirane C,H,0 44
Ethyl alcohol C,HgO 46
Cyclobutanot C,4HgO 70
Cyclopropyl carbinol CaHaC 72
2-Pentene-1-oi CsH,p0 86
5-Hexen-2-ol CeHi O 99
2,4-Hexadiene-1-ol CsH, 50 103
Benzyl alcohol C;HgO 108
3-Heptyne-1-ol C;H;,0 112
Furan
Furan (Furfural) C4H,O 68
2,3-Dihydro-furan CsHsC 70
Furfural {2-Furaidehyde) GaHLOy Ui
Furfural alcohol CeHs O 98
Phenols and Cresols
Phenol CeHsO ¢
o,m,p-Cresol CyHsO 108
2,3-Dimethy! phenol CgH 100 122
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Compound Name Formular M\?Jee(i:;;?r
Methane CH, 16
Ethene CoHy 28 -
Ethane CoHs 30
1-Propyne CiH, 40
Propylene CaHsg 42
Propane CiHg 44
1,3-Butadiene CsHe 54
Butene CasHg 56
Butane CqHypo 58
Hexane CgH s 86
3.3-Dimethyl-1 6-heptadiene CgHyg 124
6-Methyl 1-octane CoHys 126
1,2,3-Frimethyl cyclohexane CoHug 126
1-Decyne CioHis 138
7-Methyi-1-nonyl CioHia 138
3,7-Dimethy!-1-octane Cratag 140
2.5,5-Trimethyl heptane CioH2 142
Decane CioHzz 142
Undecane CiyHae 156
2.,4,6-Trimethyi octaene C,Ha, 156
1-Dodeccane-3-yne CizHz0 164
4-Dodecane CiaHa, 168
5-Dodecane CyaHos 168
"3-Methyl-3-undecane C12Haq 168
2-Propyl-1,3,3-trimethyl cyclohexane CipHay 168
1-Tridecyne Cisbas 180
6-Tridecane Ci3Has 182
6-Ethyl-2-methy! decane Ciatag 184
3,7-Dimethyl undecane CiaHzg 184
1-Tetradecyne CiaHag 194
3-Tetradecane Ci4Hog 196
4-Tetradecane Ci4Hsp 196
Pentadecane CisHan 212
Hexadecane CisHas 226
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tritechno@hatmail.com Fuvidia 23 unsiaAn 2549 10:12:47
EN Paritud Bhandhubanyong <paritud@mtec.or.th:
dadia 24 #nan 2548 0:06:40
L] "Jarunee Wonglimpiyarat" <jaruneew@mtec.or.th>
A <laddavan@trf.or.th>, <trftechno@hotmail.com>, <tiftechno@yahoo.com=, "Jantana Suksai’
<jantans@mtec.or.th>, "Jaruwan Jatekatekij” <jaruwanl@mtec.or.th>
Fav RE: TRF - project commerdcialisation ‘

Dear Dr.Jarunee, Dr.lLaddavan, and all
1 agree in principle krub. Let's discuss in detail soon.

Regards
Paritud

————— QOriginal Message-----
From: Jarunee Wonglimpiyarat
Sent: ¢, 23/12/48 14:13

To: Paritud Bhandhubanyong

Cc: laddavan@trf.or.th; trftechno@hotmail.com; trftechno@yahoo.com; Jantana Suksai;
Jaruwan Jatekatekij
Subject: TRF - project commercialisation

Dear Dr. Paritud

Dr. Laddavan Rasmidatta at TRF has an idea of selling the material-based projects to MTFC. MTEC may further
work on the projects based on material science technology before selling/commercialising the projects.
Provided you agree in principle, she would further discuss in-depth the details. Please let her know what you
think about this. Thank you very much.

Dear Dr. taddavan

Following cur conversation, we would appreciate an opportunity to have a small conversation regarding TRF
management to commercialise the projects, We understand how busy you are and would like to thank you in
advance for your time. We look forward to meeting you soon.

Best regards,

Jarunee Wonglimpiyarat

//by21fd.bay21.hotmail. msn.com/cgi-bin/getmsg?curmbox=F000000001&a=4e93a3cB8a... 23/1/2549
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wiechno@hotmall.corr

bce
Subject Re: pis comment|]

Dear Dr. Laddawan
Flease ;'ve us more detail on the mentioned technologies. W
negotistion that yvou would like to propose? | can suggest ya., if | hav

tion
Thank you

Peeradst Tongumpai
Deputy Director
The T land Rea
0 2298 D455-75
peeradet@irf.or.i
At /weana irf.o

laddavan rasmidstta/TRF

search Fund

nidstta/TRFE

0H 212005 11:25 To Ppeeracer@iut.orth

piyswal@iri.orih, 1
irftechno@vahoo.conm

pls comment

cC

Subiect

Dr. Pesradet and Dr. Piyawal,
As per attached , Dr. Jarunee has “equmiﬂji many times s

ies . We were | ﬂi_,y FUnI “|g the

[~
1, 1 proposed to sel 1 TRE

3 B ol
TSR, L =

Laddavan, and «

| agree in principle krub. Let's discuss in detail soon.

From: Jamr.es \nghmgiya;aﬁ:
Sent a1 23/12/48 14:13
Ta: Paritud Bhanﬂr-'na"ynmg

Ce: iaddavan@id.or th; rftechno@hoimeil.com; titechno@yehco.com;

. Diyawat@irt.orin,

he prodicts’

enough Information on this.

BTN

? What kindof

a2

no@#atm

BRI NOW
Ine i50¢ 10
eipied ipoinmdgies o
- ' - o)
gree, | will arrange {o
Janiana Suksai; Jaruwan

echno@yahoo.com,
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OVERVIEW OF CONTRACTUAL AGREEWMIENTS FOIE
THE TRANSFER OF TECHNOLOLY

Axis Associates International Co., Ltd.

Himtroditeiem

{.  Simply put, lechnology transfer is the process by which a technology, expenise, know-
how ur facilities developed by one individual, enterprise or orgenization is tansferred to
another individual, enterprise or organization, Effective technology transfer results in
commereialization of a new product or service or in the improvement of an existing product
OF Process,

2.  Depending on the nature of technology and the capacity of the recipient, the process of
technology transfer may be simple and straightforward dut usually is iterative, collaborative,
and fairly complex, In the latter case, it may require the nsers to acguire new information and
skalls and change old habits and ways of doing things. It may even reguire changes.in the
technology being transferred, to improve the chances of “fit™ and optima! performance in the
new situation. Technology transfer,may happen from country to country, from industry to
industry, or from research laboratory to an existing or new business. [t may be facilitated hy
financial or other lypes of assistance and suppert that may be provided by government or
other agencies at national, regiconal, local or institutional ievels.

3, This article deals with issues such as how is technology transferred; what are the main
types of legal contracts for the transfer of technology and what will detenmine the type of
agreemen? that is entered into by the two parties invoived in the technology iransfer.

Ol Tecnmology Tremsfer in Tedey's Ecomomy
4.  The creation or absorplior of new technelogy has becoime a vital componem for

companies to improve or meintain their competitive position in the marke! place. Companies
opegaling in sectars where competition takes place on the basis of price aione, sech as the
extrection tr commercializatiom of raw mateqals, may fely onnew technologies to improve
their efficiency in the extraction of raw materials by improving their productive grocesses o
acquiring new machinery and eqguipment. They may also use new technology to bette:
commercialize their products of 10 improve thetr mansgement syuchire, coatrol end
ehaEnuniestinan

5.  Inother sectors, where the marke: evnlves incessantly as new producty with new
functions of destgns uppear on o regular basis, companies are forced to innoveate Dy exguiTing
ot developinig new technologies. Technological innovation is therefore 8 crucil element of
the competitive sirategy of any enterprise, big or small, high-tech orlow-tech, The angolng
integration of domestic and intemational markets through continuing dercgelation and
Jiberdlization of markets has enhanced competitive pressure for all firms, and especially
increased the technological needs of small enterprises worldwide while also improving their
access to new technologies and capital goods.

6.  Small and Medivm-sized Enterprises (SMESs) have to decide whether to develop
technology in-house or to obtain it from others. While investing in technology creation may
be expensive and risky, as there are many uncertainties linked to the innovation process, it has
the advantage of preventing technological dependence on other companies and enables the
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