
~1~'IJ£)'Ub'IJIJl'IJ£)~~1'IJ (Term of Reference: TOR)
bfl1£)~1IJlfl1111~£)'lJl'IJ£l1V11"lil1'IJ1'IJ @ bfl1£)~

Gl. fl1111bU1J3.J1

?lm'\J1Ji..ij~iVlmI'11?11>1{?I'lJi11'V1 lI'Vl1iVl~l~~ b:a~.:J1 'V!li bu1.J?lm'\J1.Ji..ij~v1li.:J?f eJ.:JrlrnuvI.:Jfldll1 bU1.Jb~ 1'111.Jm'Si..ij~ W111.J, , ~
iVlmI'11?11>1{~'lJ.fI1'V1 il~1.JDf1'i1 11.Jf11'S~h bu1.Jf11'Si..ij~ 11.J'S~~'UlIll>1'S~11.J?ll nG'l LVl~* b,J1.Jf11'SueJ.:Jn1.Jbbm 'lJ Ufil'V!l~'lJi11'V1bbG'l ~?llDl'Sru ~'lJ

'lJeJ.:J'lJlI'lJ1.J 'S'J1I fi.:Jf11'S1~'U~f11'Si'lJlm'Sbbn'lJlI'lJ1.J ?I'l1'U?l1.J1.Jf1'i1m'SlIv1 bM~'J-UeJ.:Jn'U f11'S?I.:Jb?l~lIfldll1~1.Jf1.:JVll.:J?I'lJ .fI1'V1LVlu 1'11.J~i..ij~ L'Sf1
~ q 'I 'I 'IJ

lli ~ Vlb:ffeJuae eJ1.JllT~~.:J bb'lVl61eJlI bu1.JI'11.J~i..ij~.fI1~1I'l?lm'\J1.Ji..ij~iVlmI'11?11>1{?I'lJfI1'V1 lI'V!liVl~l~m :a~~1 'V!li il~1.JDf1'i1'V!~n 11.Jf11'S~ ,
~1 bU1.Jf11'Si..ij ~~1.Jill1.JbbG'l~'U~f11'Si'lJlf11'S Vll.:JWll1.JLJl'lJ1.Jlf11'S L'Sf11li~Vll'imteJf.:J eJ1.JllT~~.:Jbb 'JVl61eJlIbbG'l~ell:a'JeJ1.JllT~..

I>Ill1~VlDI'11?11>1{'lJeJ.:Jfil'U1G'l11.Jm'Stll'V!1.JVl (9)0 eJI>I?ll'V!m'SlI btll'V!1I1~ (S-Curve) v1'iI~ btJ1.JnG'lln-V'Ubf1~ eJ1.Jbl'1'S'I:Iiln 'iI b~ eJ
'I 61 'I 61

eJ1.Jlf11>1 (New Engine of Growth) "II~'V!,j.:J11.JJ1.J~eJ ~1>I?ll'V!m'SlIf11'Sbb'lh~'\.Jell'V!l'S (Food for the Future) v1*~\9lJ1.Jl~~I>I.tlru<r1'

ell'V!l'S 11.J'V!m ~fl~ 11 b'1i1.J ell'V!l'S uae bf1~eJ.:J~ 11b?l~lI?1'lJi11'V1 ell'V!l'SVll.:Jf11'Sbb 'V1Vl~ ~~I>I.tl ru<r1'b?l~lIell'V!l'S 'S'JlIfi.:J~~ 1>I.tlru<r1'ell'V!l'Sv1 il, ,
lIG'lrilbYlll?l.:J b'1i1.J eJl'V!l'S~lb~'iI'S'\.J eJl'V!l'S'V1~eJlIVll1.J'V1~eJlI'\.J'S.:J eJl'V!1'S?I.:Jfi.:JD11.J 'lJ1.JlIeJ'U 'lJ1.JlI'lJ'Ub~~'J dJ1.JI'l1.J bbG'l~cJ.:J?leJVlf161eJ.:Jn'U
'U 'IJ 'IJ 'I

~VlDI'11?1I>1{b:U.:J'Snv1l!? 'lJeJ.:J1I'V!liVl~1~m:a~.:J1 'V!li 11.JWll1.J1.J1Vlm'SlIWll1.Jell'V!1'SbbG'l~?I'lJ.fI1'V1 bbG'l~f11'SVlbbG'l~?I.:JeJl~ ?I.:J~G'lvll1 ~f11'Sb~~1.J
q 'I 'I 'IJ 'IJ\J 'I

f11 'S?leJ1.J uae f11 'S~ fl'l:lli..ij ~ b~eJ~ \9lJ1.Jl~~ 1>I.tlru<r1'ell'V!l 'S'S'\.Ju'U'U1 'V!li <) v1~.:J'\.J'S~L~'lJt11'i eJ~'U~LJl f1'V!m n'V!m ~ n~ 11bnVl~1.J bU'W'il11.J'J1.JlIl n
'IJ I 'I 'IJ 'I

ue~'Yll1 ~il f1'J 1111'leJ.:Jf11'S1>I'S'J'iI'\.J'S~d'11.Jf1ru rIlVll.:J LJl'lJ1.Jl f11'S'lJeJ.:J~~I>I.tl ru<r1'v1~ \9lJ1.Jl~1.J 'ill fl~.:J.fI1f1 filbbG'l~i11 1'1beJn'lJ1.J bYlll ?I.:J~1.J, .. ~
'V1~.:J.:Jl1.Jf1'Jll1~eJ1.J (Energy) bU1.Jrll biJ'V11~$l'J'lJeJ.:J?ll'S'V!~eJ~~I>I.tlru<r1' bbl'iG'l~'lJUVl "II.:J~fltil1 '\.J1-U'\.J'S~L~'lJ1.J' 1.JWll1.Jl'il.:J"l 111 n1l1 ~

LVlmiJ'V11~ 11.JWll1.Jell'V!1'SbbG'l~LJl'lJ1.Jlf11'S ~I'l eJ.:Jilf11'S'Sl~.:Jl1.Jrll'V1~.:J.:Jl1.Jf1'Jll1~eJ1.J 11.J'V!Lh~'lJeJ.:JmG'l bbf1G'leJ~ (Kcal) "II.:Jilmll1~lrl fileJ~ 1.:J

~ .:J11.JnWU~'UeJflf1 rur11Vll.:J LJl'lJ1.Jlm'S'lJeJ.:Jll>1f1~'U'V!~eJ~~I>I.tlru<r1' eJl'V!l'S LVl~r1 1'V1~.:J.:Jl1.Jfldll1~eJ1.J?ll111'Sfil VllW11Vl~f11'SH bomb, ,
calorimeter 'S~'U'Uf11'Svll~l1.J'lJeJ.:J bf1~eJ.:JeJl~~'V!~nf11'S LVl~1?1$l'JeJ~1.:JG'l.:J1'\.J11.JG'ln'UeJlID b~m~l'i11.J$l'JeJ~l.:JG'ln 1 'V!~ 1~f1'Jll1~eJ1.JeJeJfl1l1~ ,
f1'Jll1~eJ1.J'iI ~~1~ bVl1~n'UJlv161 eJ1I'SeJ'UG'ln'UeJlID bVleJnllil bl>ld€i b~ n LVl'SU f1'i1~lVlf11'Sb '\.J~ ~1.JeJru'V!Jlil'lJeJ.:JJl r11v11W1til1 '\.J'\.J'S~1I'JG'l~G'l~ , ~
bbG'l~'Sl ~.:Jl1.J~mrll'V1~.:J.:Jl1.Jf1'Jll1~eJ1.J lWi G'11'V!f'Ubf1~eJ.:Jbf1~eJ.:J1Vlf1'Jll1~eJ1.J 11.Jell'V!1'SmWlf'UeJ1.Jm111.J.:J'U'\.J'S~1I1ru l!?cn:,<t d 'iI~ bU1.J'S~'U'U,
f11'Svll.:Jl1.Jb U1.Jbb'U'U ~ .:JelI>lL1.JlT~ b~eJlI~eJn'Ubf1~ eJ~-&.:JlW1v111~f11'S..ij Vlbn'U bbG'l~i bf1'Sl~~-U eJlI G'lbU1.J'S~'U'U il'S~'U'U b~lIJl b-Ul bbG'l~fld'Uf1l1~ ,
eJru'V!Jlil'lJeJ.:JJlelI>lL1.JlT~ ilfldll1G'l~ bB ~Vl11.Jnweil1.JrlleJru'V!Jlilfi.:J 0.000(9) eJ.:J1'11b'l1G'lb'1i~?I'S~'U'Uf1'J'Uf111 bbG'l~bb?lVl.:J~G'lbb~fl€i?l'S~'illn
'I 'IJ 'I 'IJ 'I

$l'Jbf1~eJ.:J "II.:J'1i'J~G'lVlb'lm11.Jf11'Sibf1'S1~~ G'lVlLeJf11?1bnVlf1'Jll1~Vl'V1mVl vll1~~G'lf11'Sibf1'S1~~v1f1fll'leJ.:J bbli1.JEhnllbVlf1Uf1~.:Jb~lI ~.:JcJ.:J~
?ll111'SfI'\.J'S~ ~fll'ln'Uf11'Si bf1'Sl~~'V1i\'.:J~l1.J 11.J$l'J eJ~l.:Jv1'V!mn'V!m ~ "II.:J'iI~'1i'J~ bYlll'lJeJ'Ub 'lJI>I'lJeJ.:Jf11'S1 off'\.J'S~L~'lJt1~.:J 11.JWll1.Jf11'Sb~~1.Jf11'S,

.::r.v.:::!il .:::t. Q,

?leJ1.J f11'S'J'iI~ 'V!'SeJf11'S'U'Sf11'S'J'lJlf11'S

U'iI 'iI'\J1.J?lm'\J1.Ji..ij ~iVl~11'11?11>1{ ?I'lJi11'V1 btJ Vl1~'U~f11'Si bml~~?ll'SeJ 1'V!1'S bbn'U 1'11'1 G'l~.:JJl1 ~11.JbbG'l~Jl1 ~1.JeJn LVl~ biJ'V11~m'S" ,
1>1'S'J 'iii bf1'Sl~~ Proximate b'1i1.Jf11n'U lmVl'S1>I L'\.J'S~1.J 1'll1T1.J f1'Jll1~1.J 'V1~.:J.:Jl1.J bU1.JI'l1.J LVl~'V1i\'.:J.:Jl1.JbU1.J'V11'Slil bl>leJ{G'11rlfilv1 n~'V!1I1 ~

tll'V!1.JVl1 ~ ~~ 1>I.tlru<r1'eJl'V!wvl n'lJu Vll'leJ.:Jbb?lVl.:J'U1.JIJG'lln LJl 'lJ1.J1 f11'S ~.:JJ1.Jbf1~ eJ.:Jl Vlf1'Jll1~eJ1.J 11.Jell'V!1'S ~ .:J'1i'J~1 ~ f11'S'\.J~'\J~.:Jl1.J 11.JWll1.J

f11'Si bf1'Sl~~?ll'Sell'V!l'S bbG'l~f11'SeJeJnIJm n 1i1'lJ1.Jl m'S?ll111'SfI'Yll lWib~1I'\.J'S~~VlfiJll'V11W1 ~G'lf11'Si bf1'Sl~~v1 bU1.JlI 1 1>1'Sill1.Jv1 ?I 1111 'Sfl1 off..
bU1.Jbb'V!~.:Je11.:J€i~11.J.:Jl1.JWll1.Jell'V!1'SbbG'l~LJl'lJ1.Jlf11'S lWi

11:1. 1~{l'\.J'a::fl.:jfi,
h(9) b~m Ylll~n~.fI1'V111.Jf11'S~lb U1.J.:Jl1.J% ~W111.Jell'V!1'SbbG'l~LJl'lJ1.Jl f11'S

.4 Q.I cv o::lII 0 Q.JQ, Q,v.::r. t(

l!?l!? b'V1eJ?l1.J'U?l1.J1.Jf11 'S'iIVlf11'S b'S~1.Jn l'S?leJ1.J'lJeJ.:J?ll1.Jfl'J'lJlf11'S'J'iI mVl m I'll ?l1>I'S?I'lJJl1'V1, ,
hm b~eJ'SeJ.:Jf'Uf11'S 1~'U~f11'Sibf1'Sl~~?ll'Sell'V!l'S'lJeJ.:J'V!Lh~i..ij ~LJl 'lJ1.J1 f11'S



- ~ -

"'Q ..
Q1. ~W~~'U~"IJi1.:j~b~'Ui1':ilfll

bTl.Glilfr:m.l?!l:l.11'iflmlJfl.!JVllJ1CJ

bTl.~1dJb'\'j'U'Uf'lf'l~~lJ~~mCJ,
m.sn 1dJ€l~'i~VI"h~b~nn'iJm'i

"
bTl.~1dJbtJ'W'Uf'lf'l~~-:J€l~'i~VI'h~f1m~~'Um'i~'Woffm?!'W€lVl~m'h~ruru1n'U'Vl'tllCJ-:J1'W'lJ€l-:Jr~11~1f'l'i11 b~€l-:J'iJ1nbtJ'W~~1dJ~1'W

q 'U 'U IV IU d.!i 'U

bnruo/im'i'lh~bil'W~~m'itlf1tJ~-:J1'W'lJ€l-:J~tl'i~n€l'Um'i~lm~bUCJ'U~r~lJ'W\9l~11m'im~'Vl'il-:Jm'if'l~-:Jn1V1'W~1I'nlJ~tl'i~f11l"!b~CJbb'\"d1'W
:"J" '"

'i~'U'U bf'l~€l~ 1 CJ?!1'i?!'W b'Vl1"!'lJ€l-:JmlJtJf!:j~n~ 1-:J

bTl.cr1dJ btJ'W'Uf'lf'l~~ -:Jflm~'U~€l1 n'WUru~'i1CJ~mH~'-:J-:J1'Wbb~~ 1~ bb~-:JbiCJ'W~€l1~b tJWrv1-:J-:J1'W'lJ€l-:JVI'lhCJ-:J1'W'lJ€l-:Jr~1'W'i~'U'U
q v q '1.1 'U 'U dJi

bf'l~€l~l CJ?!l'i?!'Wb'Vl1"!'lJ€l-:JmlJtJru~nm-:J ~-:J'illJ~-:JiJ~'Uf'lf'l~~~v1-:J-:J1'Wb tJ'W~'W~l'W~~Vlm'i m'ilJf11'i~~Vlm'i ~'U~Vl1'i ~ilel'1'W1'iJ 1 urn 'i
IU q 'lJ q 'IJ 'U 'U 'U

1?l1biJ'W-:J1'W1 'Wn'iJf11'i'lJ€l-:JiJ~'Uf'lf'lm1'W~lCJ,
sn.b ilf'lru?!lJllii uae1dJil~mlru~~€l-:J~llJmlJ~f'lru~m'ilJ f11'i'WlCJ'U1 CJm'i~VI;ff€l~VI~l-:Jbb~~ m'i'U~Vl1'i~?!VI.fl1f'lr~n1V1'WVl1 '1,1, , '"

'i1'IJn'iJ'iJ1'Wb 'Un~l,
bTl.~btJ'W'Uf'lf'l~'Ei'i'ilJ mVl~€liJ~'Uf'l f'l~ ~il€ll'li'Vi'lJ1 CJ~?!VI~tl'i~ mVI'i1 f'l1 B b~ n'Vl'i €liJn~\?l-:Jn~l1

q q 'U 'I

bTl.~1dJ btJ'W~il ~~tl'i~ lCJ'lJt1~llJn'Wn'U~~'W.v€lb?!'W€l'i1CJ~'W~ boff1d'Woffm?!'W€l1~ uri ?!mtJ'W1~CJ1'VlCJ11"!1?!\9l{?!'lJ.fl1'Vi ru 1'1,1"" ,
tl'i~f11l"!tl'i~mVl'i1f'llBb~n'Vl'i€liJn~ VI~€l1dJbtJ'W~m~vl1m'ieJ'WbtJ'Wm'i-rrVl'lJl1-:Jm'ibb~-:J-rr'W€l~1~btJ'W'Ei'i'ilJ1'W n1 'i tl 'i ~ n 1 VI'i 1 f'l1

"Q,c:« Q,~.t..¥
m~ rmsou n?! f'l';j-:J'W

bTl.<i1dJbtJ'W0~r'U b€ln~'VltVl~€lf'llllJ ~Wl'W ~~€l1'iJtl~b?!'Ei 1dJCJ€llJ~'Wl"!l~1 'VlCJb1'Wbb~r~'U1~'lJ€l~~~'W-1i€l b?!'W€l1~il I'll ~~1~?!~~
< '"

b€ln~'Vl5bb~ ~ f'llllJ fllJ n'Wb'li'Wll'W'W,
bTl.GlO ~~. 'W'1lm?!'W€l \9l€l-:J~-:J'Vl~ b11CJ'W1'W'i~'U'U'iJ"VI.f €l~VI ~ 1~.fl1 f'l f~1K 1 CJB b~ nVl'im1 f1Gi (Electronic Government

" '"
) '" ""Procurement: e - GP 'lJ€l-:JmlJ'Uf!:j'IJnm-:J

cr. ':ilfJ~:::bBfJ~bb~~flw~m~W:::bQ'Vll:::•
cr.CO! flw~n~w:::i11tl.

btJ'Wbf'l~'il-:Jii'ilVl1ri1'Vi~~-:J1'Wf'l11lJ~'il'W'lJ€l-:J~lmh~ 1~VlmnVlmCJ~1'il~1~~-:J'lJ'il~bb~~bb~:::'lJ'il~bVlm b'li'W €l1V11'i 'il1V11'i

~\9l1 J1ii''W ~1'Wi1'W l?!~m'ibn"'\9l'i ~-:JbblVl~'illJ bb~:::~'W 1btJ'W'i~'U'U Isoperibol ilVl~nm'ivl1~1'W1V1CJ1~~1'il~1~~~1tl1'W~n'U'illJD

b~m~1'iJ'W~l€l~1~~n1V1i11~m1lJ~€l'W'il'ilnlJ1 m1lJ~'il'W'iJ~~lm'Vl1 ~n'UJ1~~€lm€l'U~n'U€llJD b'Vl'ilTIlJDb\9l'il{ Bb~nl 'Vl'iiJf'l'iJ~lV1m'i, "
btl~ CJ'W€lruVlJlD'lJ'il~J1 ri1~1~'l111 tltl'i~lJl~ ~~ bb~~'i1CJ-:J1'W~~ri1'Vi~-:J-:J1'Wf'l11lJ~'il'W 1~, "

~.hGl ~1'W1bf'l'i1~",ri1f'ld1lJ~'il'W

~.hGl.Gl btJ'Wbf'l~'il~ii€l1bf'l';j1~"'~lm'Vlf'liJf'l Isoperibol 'lJ€l-:JBomb Calorimeter \9l'i-:JmlJlJ1\9l'i~1'W ASTM D­

cr~bcr bb~~ ASTM D-~~o

~. hGl. ~ 1-1iJ1?!€l~~1'WbbCJnn'W ~lV1r'U~€llJ'i€l'U~ n'U€llJD b~'ilr'Um'i~l m 'Vlf'llllJ~'il'W (Bucket) bb~~~l'WU€l-:Jn'W
"

f'l11lJ~'il'W'iJ1n.fl1CJ'W'iln (Jacket)

~.hGl.bTl 1V1€lruVlJlDJ11'W bucket bb~~ Jacket 'Vln Gl1'W1Vl ~lCJf'ld1lJ~~bBCJVI O.OOOGl 'il~mb"IJ~b'1lCJ?! VI~'il, " ,
~nl1

~.hGl.~ 'lil~m'i1V1?!~?!VlhndJ~ln11 Glcr,ooo BTU/lb." ,
~.hGl.cr ilri1m'ib~CJ-:Jb'U'W~lJ~'Vl'B (Relative Standard Deviation) 1dJbn'W o.ocr% ~lCJ?!1'ilJ1\9l'i~1'Wb'U'Wl"IJ

Bflbb€l'8V1'lJ'W11'1Gl n1':w ~nm'VlI'1?!€l'U 1lJbn'W cr.cr 'W1Vl~eJ~TeJ~1-:J VI~eJ~nl1

~.hGl.b ?!llJ1'im~eJnltl'ibbmlJm'i1bf'l'i1~Vl1\?leJ~1-:J,r'ilCJ ~ hhbbmlJ 1~bbrl

- 1 tl'ibbmlJm -1ibdm1bf'l'i1~Vl1dJbn'W <i 'W1Vl ~lV1r'U~l'Wvh 1 tl VI~eJ~nl1

- 1tl'ibbmlJm oUnm 1 'Wm'i1bf'l';j1~Vl1iJbn'W cr.cr 'W1Vl ~1V1r'U-:J1'W~lli'eJ-:Jm'if'ld1lJb~1?!~btJ'WV1bl"!~ VI~eJ
"

~nl1

~.hGl.~ ?!llJ1'iflvl1~1'W M'ilVi b~l 1iJlli'eJ-:J'i'iltlr'U'ilruVlJlDJ1 b~'W1~n~'UlJ1~'iJVI~n1V1'WVI, " ,



- m-

<t.hl!J ~1'U'lJ€J.:I~mJEl:wD
v

<t.hh<9l ~flu€J:WDdJ'Ubbuubfl~€J'UihtJl~ (Removable Bomb) ijt11V1uflllJb11'U <9l.cj ii1~fl-r:w b~€Jf1dl:W?WI111fl~
1'Ufl1i~mb~~ 1-tl.:ll'U

<t.hh l!J ?ll:Wli(1tJl11bfl~tJ1~1~flU€J:wu1 ~?lu'Vll~~ltJ bl11tJ1-tlfl1iVl:w'U~.h1'U <9l.<ti€JU 'VI~€J15~'U~~fll1~ ,
<tohhm iji~UUell'lb 'U~1 'Ufl1iUl~flU€J:wD~.:I~t111 'U5.:1'lJ€J.:IBucket bb~~Ul~winflt11V1~.:Ifl1ilbflil~'l-1

~ "IJ

<tohh<t ijlil'U~l'V1-rU~flUEl:WD (Vessel Station) b~€Jvilfl1ib&i:w bb~~tJ~€JtJ€J€Jfl~b"'iJ'U€J~l.:1ell'lb'U~ bb~~ij~'U~~
.. "IJ

?ll:Wliml.:1€JtJmru~bMmoffeNnUfl1ibl'l~t.J:W~1€J~l.:11~,
<tohm ~1'Ufl1Ufl:Wbb~~tJi~:W1~ [:.J~~1 u fl€J:W~1bl'l€J{fl1 tJ'U€I fl,

<t.hm.<9l ijbfl~€J.:Ifl€J:W~1bl'l€Ji~iji~UUtJ~D&ifl1i window b'IIVI~€J~fll1 ~~€J:W"'iJmb?lI11.:1[:.J~llJ-U€JtJfll1 <9lG<!~1

'VI~€J~fll1

<t.hm.l!J iji~UUl'li1"'iJ?I€JU~1b€J.:IbbUU real-time diacnostic b'l1'Ul'li1"'iJ?I€JU€Jru'VI.fl:wt11~1"'iJl11i~bUI11€Jru'VI.fl:W::> q 'IJ q .. \J

.fl1tJ1'U'lJ€J.:I~1bfl~€J.:Ib1~1fl1ivil.:11'U'lJ€J.:I~1f1dU~:Wfl11:W~€J'U i~um1161 bb~~?liw~ bb~~~'U1 b~€J'VIl

"'iJI11Ufl~~€J.:I1urn ivi l.:11'U bb~~?ll:1.J1i(1 ua111.:1[:.Jam il'l i1"'iJbtJ'UmlyJl~,
<t.hm.m mtJibbm:Wfll'U1ru~lflWlll11b'lJtJ (Correction) l~bbri l'UbI'l1b"'iJ'Usll~byJ€Ji ml11~1111yJfl11:W~'U bell uae

~1\Jll.:11 ~~lrl'1! l~€J~l.:1ell'lb 'U~

<t.hm.<t ?ll:Wl1mb?ll11.:1[:.J~fl11'VlI11?1€JUbtJ'U~1 b~'lJua ~?ll:Wl1(1 bb?ll11.:1[:.J~fl11eh'U~ 1 fl11 :W~€J'Ubb\Jl~~ ~ 1mj l.:1btJ'U

mlyJl~

<tohm. et ?ll:W11(11'11 fl11fll'U1ru[:.J~ b:a.:l?l~&i~~€J:W~~€J:Wua 111.:1btJ'UmlyJl~

<tohm. b ?ll:Wl1(1~.:Ioff€J:W~1tJEJ.:I1~UU LIMS bb~~~11€J.:Ioff€J:W~1tJEJ.:I1~UUbfl~€J'lil u1~ bb~~?ll:Wl1(1~.:Ioff€J:W~1tJEJ.:I
"IJ "IJ "IJ

MS Excell~

<t.hm.b'II ?ll:1.J11m~:WVl~m tJ~ tJ'UbbtJ~.:I1~~UflWvil.:11'U'lJ€J.:I0 off.:ll'Ubfl~€J.:I1m -tl.:ll'Ubb\Jl~~~1'U'lJ€J.:IbtJ1bbm:w 1~

bbl'lfl\Jll.:1n'U

<t.hm.cj ?ll:Wl1?1~l.:1btJibbm:Wfl111bflil~'l-1 (Method) l~lhJ:Slnl11 bb~~?ll:Wl1(1tJ-rUbtJibbm:Wfl11ibf111~'l-1bbUU

r)l'V1'Ul11b€J.:Il~

<t.l!J.<t.<9l ~flU€J:wDibfl11~'l-1~1€J~1.:1
"IJ

<t.h<t.l!J ~1tJ-rUtil"1l€J€Jfl~b"'iJ'Ufl11:W~'U?I.:I
"IJ

WoQ, oCt...!, VQJ
<t.h<t.m fl1"1l€J€Jfl"llb"'iJ'Ufl11:WU1?1'Vlli?l.:lfldlG<!G<!.et% ~1€J:wm, ~
<t.h<t.<t bfl~€J.:I~:W~[:.Jmm"ll€Jif1dl:Wb~11lJ-U€JtJfll1 <9lcj bb~'U/'U1Vi

V di oQ, ({

~1€J:WVl:Wfl~:W~
. '"

<t.h<t.<t bfl~€J.:IvilUlb~'U'VI~'Ub1tJ'U(Low Temp. Circulator)

<t.h<t. b ?lli:WlI'l1lil'UbU'U b"llBflbb€JiBl11
'"

<t.l!J.et.b'II "'iJl1ti~lV1-rUtJ1.:11.:1

<t.het.cj ml11~1'V1-rU~1111~bUVl(Wire Igniter)

<t.het.G<! b~'U~1tJ cotton ~1'V1-rub[:.J11'V1lJ(mb'llet b~'U \Jl€J'llVl),
<t.het.<9lo .fl1'll'U~U11"'iJ~1€J~1.:1(Crucible),
<t.het.<9l<9l bbtJ1.:1vi1fl11:W?l~€J1V1

<t.het.<9ll!J -tl€J'U~fl?l11~1€J~1.:1

<t.l!J.<t.<9lm ~~u€JtJmrutJmmb'VI~:W,
<t.het.<9l<t bfl~€J.:I1V1fl11:W~'U(Moisture Balance)

<t.het.<9l<t ~ij€Jfl111-tl.:l1'U
"IJ

<t.h<t.<9lb bfl~€J.:I~11€J.:IlyJvh'lJ'U1V1hJ-U€JtJfl11etoo va

<t.het.<9lb'll bfl~€J.:I~11€J.:IlyJvh 'lJ'U1V11lJ-U€JtJfll1<9lKva

<9l0

"b:WVl

'VI~€JVI

el'U

'11111
el'U
e)'U

e)'U

e)'U

eto



- cs: -

a:.a: b~B'Ul"lJ~'U6J
CS:.CS:.® BtJmru~-!lVllJl?l(9)B':1bD'U~'Urll1Vll.l'V1~BlJ~I?l~-!I1l.lbD'Ubl'l~B-!lbfhbfhJVI~ml'lann1<U-!I1'UlJ1rieu, ~
CS:.CS:.1vilm"if'UtJ"i~n'Ul'lfi!.fl1'V1B~l-!1~B~ bll tJ 'V1fBlJ~-!I'Vhm"iI'l"i'J'iJb~1'l"liBlJtJl"i-!l (Maintenance) bl'l~B-!liiB, ,

B~l-!1~B~ Iv 1'l~-!l1'U~'J-!lnmf'UtJ"i~n'Ull?l~1l.lfil?lrhH~1~11?l1 ~-!li'U

CS:.CS:.bll'U~,;''V1~~ l?l'illViLi1~(9)B-!lilbBm'fl"ibb?!I?l-!lm"ibDwr bb'V1'U'illV1Lil~11?l~m-!l'iJln1"i-!l-!ll'U~~~I'l ~-!I?i'J'U"lJB-!I~ ~
d .dt v ~ I d ..:::.

bl'l"iB-!llJBVI~nbb~~"i~'U'U'UlVI~Buru1'l'J'Ul'llJBruVl.fllJ1'lJ'UI'llJ
~.. '1..1 ..

CS:.CS:.CS:'U~,;''V1'vi' ~ I?l'ill VlLi1~ihBn ?!l"if'U"i B-!Irn "i~'1'Um "i'il n B'U"ilJB~'1-!1bU 'U'V11-!1m "i (Service training

certificate) 'iJln~~~1'l VI~B1M'U"iB-!llJll'l"i~1'U ISO ~oo® VI~mV1~'Ub'Vhb~BtJ"i~l~'1J'U''Ufl1''i'U~m''i~ ~
VI~-!lm"i"lJlm~Bml~l?lm"ibb~~m"i'U~m"iB~l-!1iltJ"i~~'V1fim'V1 uae ISO®b'lIolvct b~B1,x?!BI?lI'l~B-!ln'U

lJll'l"iJjl'U 1'U,xB-!ltJ5u~fl1"i

cs:.cs:.b 'U~,;''V1~~I?l'il'lV1Lil~(9)B-!I~lb'W'Um"i~1?l~-!Ibl'l~B-!Ibb~~~tJmru~l-!11 ~bM~'J<UB-!l1,x'V1~BlJ1<U-!ll'U1~bD'UB~1-!1~

'V1~BlJ~-!I~I?lB'U1lJb~lV1~l~ m<U-!ll'U1,x?!llJl "ifl1<U-!ll'Ubb~~tJl"i-!lfmn bl'l~B-!ll~bD'UB~1-!1~rn~VI~-!lm"i?i-!lv ,

lJB'U

CS:.CS:.b'lI'U~,;''V1ml'!'Jm~b~~'J'1Jlfl!bb~~tJ''i~?!'Umru1l.l~B~n'h ct tJ 1'Ubl'l~B-!l1'1?l1'l'JllJfB'U1'UB1V11"i(Bomb

Calorimeter) b~ B1,x'U~m"iVl~-!lm"i"lJl ~~iltJ"i~~'V1fi .fll'V1 bb~~bD'UtJ"i~1~'1J'U''Um"i hlf'U'U~m"i'1iBlJ

tJl"i-!lfn'l':flbl'l~B-!liiBB~l-!1~ 'iJln~b~~'J'1Jlru"lJB-!I~~I'l.nru'VI'1I?l~I'l"i-!l'iJln'U~,;''V1~~~1'l
q 'IJ V 'lI

~. fl1"i~'UtJ"i:::n'U

~"lJl~'iJ~(9)B-!lf'UtJ"i~n'UI'l'JllJ'l11"iI?l'Un'V1~B-!I"i~~~nmll.l~B~nll en tJ~ ,

b. 1:::f.J:::b1fm!·UJB'U

~"lJl~'iJ~(9)B-!I?i-!llJB'U~?!1?lm~1'U ®lvo 1''U-w'Ui\'l?l'iJlnl'U~-!I'UllJ1'U~rurul~B"lJl~'lI q QJ QJ

fri. nTVi'U ~~'U':ml1
"ilI'l1~b?!'UB'iJ~(9)B-!lnlV1'UI?l~'U"ilI'l11l.l~B~nll®lvo 1''U

W:. 1~b~'Ul'Un11~~'VI1

'J-!lb~'U-!I'UtJ"i~lJlru~~I?l~BI'l~-!ldbD'Ub~'UIv,ctoo,ooo.- 'Ul'V1(?!B-!I~1'U,xlbb?!'U'Ul'V15'J'U)

~. "ilf11nfll~

bD'Ub~'UIv,ctoo,ooo.- 'Ul'V1(?!B-!I~1'U,xlbb?!'U'Ul'V15'J'U)

GlO. 'VIgj'mnru"bbfl:::~'VI51'Un11Wlill1rul

bnru'f'lnwVl'iJl"irul1 <Ubnru'f'l111'l1

GlGl. 'VI'I11f.J~1'U~~'U~~"lJB'U\Illbil'Ufl11
"

?!mu'Ul~~l'V1ml'!l?!I'l~G'1"lJm'V1lJVll1'V1~1~m'll~-!l1V1l.l

..:t .c=a:.Q,.diII Q. R:
Glm. flB'UrnlJ11f.Jfl:::bBf.J~b'V'IlJb~lJ'VI1mbfl~~f111lJf1~b'VI'U

E-mail: Kongsak.b0lcmu.ac.th.sakaewan0Jgmail.com
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'lJe:J-rme:J'!rJ1 nl'~til'VI'U ~ flru~ fl'l~ru:::bo'V'll:::'lJe:J\I~'"~-rr1\11Ji''Ubu'U1U\1I11JYf~':::'n'lfuqJ t1j1lm1o;ij~~e:Jo;ij~~1\1 uaems

'U:S'VI11~"'~.f11~-rfj 'VLf'1.I!:Jctbo 1J1\1111~, ..

~ru:::m11Jm1ti1'V1'U~-;i1\1'lJe:J'Ub'lJ\1I'lJe:J\I\l1'U(TOR)

~\I~e:J.... ~ .... U1:::i51'Un111Jm1

(~1. ~\lf'in~ 'UUltJ:::U1:::rutJ), u

~\I~e:J rr~I..0!. ~.7.!.~.r..(..m11Jm1

('U1tJi51'lf-tltJ fh:S'U'Vl'f)


