
611um1'U'U 1CJ'IJ1 CJ bb(;l~ Lb~'U 

Vli'YW1fl'HJjjl.J"IJ1~bbG'l~~..:Jbb1lil~m.J " 

fl'U'U'I'f;i~j1l.J~ b bb"!J'N~1l.lb~'U1'U 
b'1J~'V'lt'U11VI flj..:JbVI'V'l"1 C9loei'oo ... ' 

' , 
~(;lflT:i'W"'J1j"W111 cH1'U nTH tl~ CJ'Ubb U(;I..:J11 CJG'l ~ bBCJlil1m..:~ n1 11 'U11 CJ..:J1'Ufl11i Lfl11~~~G'l n j~VJ'\J 

~..:Jbb'Jlil~al.l1fl1..:Jfl11 1 1..:!..:!1'U~~~~11e:J~fl~L(;11 'U 1~1~ bbii'l~~11Ll.l'Vi(;lbl.l~~fl~bii'l~ (fl~..:J~ m) 'IJeJ..:J'\.J.~~VI 

' . 
(;1-.:J'l'U'Vi ®0 ~(;11fll.J ~ctct~ 

' 

~..:~iii~..:Jl.l1~'JCJ (9). 611b'U1V!U..:J~e:J'\J~~VI bba{L~'VJ ~1tllil ~ AS C9lei'C9l/ctt>C9lct G'l..:Ji''U~ ~o ~G'l1fll.l ~ctct~ 
' 

• ,_., 
t 

h l.J1~1m1ila..:~n'ULL(;I~LLm'1J~(;Im~VJ'\J~..:~LL'Jlil~al.J LL(;I~l.J1~1m1~lil~1l.J~j'J"'J~a'\J~G'lm~VJ'\J 
~..:JbL'Jlil~al.l1flj..:Jfl1j 1 j"..:J..:J1WJ~lil~11e:J~fl~1~ 1 'U 1lil1~bb~~~11bl.l'Viii'l bl.l~~fl~bii'llil (il1CJV!~..:J 
m1 L tl~CJ'ULL tl~..:~11 CJ~~ La CJlil1fl1..:Jm1 1 'U11 CJ..:~ 1'Um11 Lflj1~~~G'l m~VI'\J ~..:~ LL 1\il~al.J 
1flj"..:Jfl1111..:J..:J1'U~~~~11e:l~fl~1~ 1 'lJ1m~bbG'l~~11Ll.l'ViG'lbl.llil~fl~b(;llil (fl~~.yj m)) ~..:Ja~~'Wfll.l 

'U 

a~~1VIfl11l.lbV!l.l11"1llil~1'Uaan (l.l1'\J~1'V'llil) el1wmna..:~1~CJa..:~ ~..:~VI1'lil1~CJa'l vi'U~~VJ 
' ' 

~iiiiii m~1~ LfllJfleJG'l ~1tllil ~a..:Jglil~atl~'IJ1i 

rn. bb 'U1VI1\I fl1jb~'Um1 CJ..:J1'U~G'lfl1jtJ~m ~1l.ll.11mfl11De:J..:J tl'UbbG'l~ LLm 'IJ~(;I m~VI'\J 

~..:! bb 1\il~e:ll.l bb(;l~l.J1\ilj"fl1j"~\illil1l.Jlilj1"1J~e:l'\J~{;Ifl1~VI'\J~..:J bb 1\il~e:ll.J 611V!i''IJ 11"11..:1 fl1j~1'U 
a~~1V!mjl.JLflj..:J fl1j'iJfll.le:Jlil~1VImjl.J Vl~a 1m..:~mjviii~ n~ru~ L~ CJ1 n'IJUfll.l 
' ' 

~ ~ ff ~ t1 Vo o=t. 

fl11'V'llil11ru 111 t.J~1'U m11 Lfl11 ~VI t:-J(;1 m~VJ'\J 6'1 ..:~ LL 1lil(;1 Bl.l'IJB\Ifl ru~ mjl.J fl1j"~"IJ1'U1 qJ fl1j"'V'l "'l1 j"UJ111 CJ\11'U m1 

1Lflj"1~~~~m~VJ'U~'lLL1lil~al.l~Tualil?I1VImj"l.Jfl~'UJ1iJ'U tJ1liljL~CJl.l tlhmflii LL(;1~LLCJflVI~mLtJj?fm'V'ln1~ 
' 

511l.l"!l1~ l'Un11th~"lll.lfl~~.yj ~<i'/~ctct~ Li1B1'Uvi m lilii'l1fll.l ~ctct~ ~'lflru~mj"l.Jfl1j"~"I11'U1fllfl1j"1 
• 'I \.1 0~ 

oW"'l11ru1 LL~1 iil.l~1l.l'1-Hm1l.l Li1'W"Ile:J'\Jj1CJ~1'U fl11 btl~ CJ'UbL tlG'l~11CJG'l~ bBCJlilLfl1..:Jf1111 'U11 CJ~1'U n111 Lfl11~~ 
~(;1f11~VI'\J~~Lb 1lil~al.l1fl1..:Jf111L1..:!..:!1'U~~~6'111€l~fl~1(;11 'U 1~1~ LL(;1~6'f11Ll.l'Vi(;1L1.Jlil~fl~bii'll'l (fl~'l.yj m) 'IJeJ'l'U~~VI 

" ' 
~iiiiii m~1~ LfliJflaG'l ~1nlil i!..:Ja~iiiufll.lalil?I1VIfl11l.lLVIm1"1l~~-r'Uaan (m'U~1'V'llil) B1Lnmna..:~1~t~a..:~ 

'U ' ' 

~..:~V!'llilj~t.Ja..:~ Llilt.J1-HL~'Ua-n'a\JG'lj1t.JG'l~bat.Jlilb ~l.l L~l.JLLG'l~~al.l1'\J~~VJ., 1~ b6'f'U811CJ..:J1'U~bblil..:Jb ~l.lb~ll flf\lvi ~ 
1-H611Ufl\11'U'U1t.J'IJ1CJ"1 ~1LU'I.Jfl1j~1l.l~'Ulile:J'I.Jfl1j"Yl"'J1jru1j1CJ..:J1'U fl11l.lG'l~L~CJlilLL4\ILb~1 J'U 

~-~~- -~ -~~--- -~--~-- ··--- ~ ~--~--~- -~~------



.. 

-I!:J-

ci'1Ufl::n'U'U btl'U1 tJ bb~ ~ bbtJ'U'Vl1''1"l tJ 1 fl'Hi1111"1l1~ bb~~~.:J bb 1~ i1811 1\9li'l"i11'HW 1oU811~~.:J f1~'11 
• ' I \) Jt t.l 0 .I 1.110 c::. .C:. tf ~ i.l t.l 

b 1.18-.!1 \J1 'U bb~ ~ 'U1 L?f'U 8\J18fl w~ n1111 fl1 'W"Il1'U1 ru fl11'1"l"ii11W 111 tJ.:J1'U m 11 Lfl11 ~VItJ~ m~'Vl'U ?f.:J bb 1 ~ ~ 811 m'U 
" "' 

81Pl?f1VIfl11:Wfli'tJ,J1lJ'U tlb1Pl1 b~tl11 tlb1Pl1 Lfli1 bb~~ bbtlflVI1BLL 'tJ16'1Jl1'1"lfh6i!51111"/J1~ 1 'Ufl11'th~"lllifi~.:J~ 
' ' 
mo/I!:Jctct~ b~8l'U~ ®~ 'l"lt)l'l~fl1tl'U I!:Jctct~ Glt.:JfiW~fl1111fl11~'ll1'U1q)fl11"1 i'l"i111W1bbt11i111~1Vfl'11111• 
b ~'U"Il8'\J11 tJ .:J1'U fl11 L tl~ tJ'U LL tl ~.:J 11 tJ ~~La tJ~ bfl1 .:J f111 1 'U11 m1'U m 11 Lfl 11 ~~tJ~ m~'Vl'U~.:J LL 1 ~ ~ 811 bl'l':i .:J fl1 1 

b.:J.:J1'UN~IP16'f1)8~fl~b~lw1m~bb~~?f11b11Vi~b11\Jl~fl~b~\Pl (fl~-.!1~ m) "IJ8.:J'U~,;''Vl VlV1V1 816111~ bfliifl8~ '<il1n~ 
"' ' ~.:J8~VJUA11e:JIPl?f1VIm':i:J.JLVI1111"1liP1~1'Ue:Je:Jfl (111'UIP11'1"l~) 81 LJl mi18'l1~t!e:J.:J ~-.!IV!l~1~tJe:J.:J 1~v 1 Vfu~,;''Vl., 

" ' ' 
g ~ ~ 8 Lb~ ~tl!] u~ 1P1111 111 1P1 ':i n1 1'11 v'l n'W LL~ ~ Lbm "1.1 N ~ m~'Vlu ~ .:J Lb 1 ~ ~ 811 LL~ ~111 \J1 ':i n1 1 ~ ~ 1P1111 m1 "ii?fvu 

N~m~'Vl'U~.:JLb'"J~~e:J11~b?f'We:J11l'W':i1tJ.:J1'U"1 8~1\lbfl~.:JA1'~ 11tJ~~LatJ~m11~.:J~~'l:l.l11'11tJ l!:l. ~'lif Vl1nvi~'U 
11'11'um~qJ11Pl"ii1 flVI't11tJ\l1'Ue:J~qJ11Pl LL~1 ~1Ufl\l1'U'U btJ'U1tJ., "l.le:Jfl11:l.J~1:l.Ji18vi1'U~\l ~1 L 'U1l 'Ue:J~qJ1 \Jl'l"l~8:l.J 

L1 El'U 1 "1.1 1 Vfci'1U fl\l1'U'U btl'U1 tJ., 'Vl11UJ11 tJ bb~~ b~eJi1 fl11 b~:l.JIP11 b U'U bfi1.:J fl11 bb~1"ii~~El\l b?f'Ue:J11 tl\l1'UN ~·fl11 
tli] u~ IP11:l.J:W 1m f11 ':iU eJ \l tl'U bb~ ~ LLm "IJ tJ ~f)) ~'Vl 'U ~\l bb 1 ~ ~ El:l.J bbG'l ~111 IPl 1 fl1 1 ~ ~ IP11:l.J IPl ':i1 "ii?feJ'UtJ ~ fl':i~):l'U 
~'l bb'"J~~e:J:l.J 11 t!G'l~ bBtJ~1P11:l.J~'l~~'l:l.l11'11t~ m 1111~.:J bfi1.:J fl1':i"ii~~eJ.:Jtli]u~ 1P1111fl~VI:l.J1 t1 ~'U~b~tl1oU8\l~1 t1 

LL~~tl1~?11'U~~~vh 11 tJ\l1'U., 1 Vf\Pl1 L iJ'U fl1111'U 111111 tJG'l ~ L atJ~oU8:l.J~~.:JVI:l.J~ IP11:l.J~1~'\J fl1 1i'l"i111W 1"1.18\l 
" " . 

AW~fl1111f111~'ll1'U1ruf111"1 '<il1'U1'U (9) b~11 'l"l~eJ:J.JLbe-i'UU'UVlfloUeJ:l.JG'l (CD-ROM) l'U1tl'll8-.!l Portable 
"' .... 'U \J 

Document Format (PDF) ~1'U1'U I!:J bbe-i'U 'l"l~eJ11~-.!I 1Vf~~'ViTntJ.:J1'UQU'U?f:l.J'U1ru~tl1'utl':i.:J\J11:l.JoUeJfi~L~'U 
" ' 

"l.leJ\lfiU.!~r.l1111fl11~'ll1'U1rufl11"1 ~1'U1'U m b~:l.J 'l"l~eJ11Lbe-i'UU'UVlfloUeJ:l.JG'1 (CD-ROM) l'U1tl'll8-.!l Portable 
"' Ql \J \1 

Document Format (PDF) '<i!1'U1'U ~ bLe-i'U LL~~L6'f'UeJ~eJci'1Ufl\l1'U'UbtJ'U1tJ"1 mt~1't.l (9) L~eJ'\..1 L~eJ1-tl\u'U '. 

LeJfl?f11B1\lB.:JLb~~~'l1 VfVI't11t!\l1'U~b~~n.Um~v1tl1 't.lfl11if ci'TUfl\l1'U'U bt!'U1t!"1 11'i'i1VIti.:J~mb~\l'U~i'Vl bLeJ1L6il~ 
~1n~ b~eJIP11LU't.lfl111 't.l~1't.l~b~t11oUeJ.:J~eJ 1 tll'i'1mL~1 

~/lfWT1(( 
('U1~tl'M!J1W1 ln1vnu~'Yi) 

1fl~L'R'!I1!01'l"' tlDtJ"l111'!1'n"''5LWN 

lft"l!m·nf·nl'm1~~ LtJtJ1 u LL?.:: LLN'I.dYif'Y'I tl1n"i1i'5'UI'!I'1~ u~::~-l LL'lfllfft~ 

~1'11' n1 Lfl11~~t.~~ m~'Vl'U~\l LL 1~~eJ:l.J 
b'Vl1~'V'Ivl o I!:JI!:lbct bctoo ~e:J b~oi!:J 

b'Vl16'11':i 0 I!:JI!:Jbct bb@b 



.r.. 

u~~fl utli!cul"J ;i1n~ · 
AIR SAVE CO.,L TD 

AIR SAVE 

0 

0 

20 \Plj;l1fi1J 2559 • 

"tltl~\llHJ'lJ'j1tJ-!11'U;ffLL~-!IL ~lJL~llJ flf -!!~ 2 'lh~mJ'U fl1'j'W~1iN1'j1 tl\l1'Ufl1''.iL tl~ E.Ji!LL U~\l . . 
""'i 1" - ~ .:. , . 

'S1f.Jj;jt:L'UV~ ~fl~\1 flT'.i 'U'S1V-!11'U fl1'n Lfl~1t'VIr:.Jj;jfl'St'Vl'U '6'1 \1 bb 1~~eJlJ 

Lfi"S.:Jfl1'S ~ 'S.:J\l1'U~~~i:11'jeJ:::fi~Lf11 'U1m~LLf1t:i:11'SL1lVif1LlJl'ltfi~Lf1l'l (fl~.:~~ 3) , 
.. Q,l .ICIIclcll <IIZII ... 0 _, 

'U'S~'Vl 'W'Vl'Vl eJ1'll1~ Lfi1Jfle!f1 ~1fl~ 

L~t~'U Lf1'1n5m'j&hun.:J1'U'U LV'U1 v LLf1:::LLr:.J'U'Vl-r-wv1 n"lti~'S1l"!l1iii LLfl:::~-:~ LL 1~~B1J 

-51-:Jtl.:J wu.:J~a'U~,;'Vl 1La1L'll~ \11n~ ~ AS 125/5615 ~wr'U~ 20 n'Ut~1f.J'U 'W.~. 2559. 
f 

~\l~""\llJ1~1V 1. 'S1f.J-!11'U;ffbL~\lL~1Jb~lJ 1"1{\l~ 2 tl-s:mm.Jfl1'S~~1'St1..l1'S1V\l1'Ufl1'Sbtl~V'Ubbtlf1.:J'S1f.Jf1~b~f.J~ 
· Lfi'S.:Jn1'S L'U'S1EJ.:J1'1Jfl1'j1Lfi"S1:::'L-iL:J~m:::'Vl'U~\lLL1~~alJ \11'U1'U 18 Lcili 

2. LBfl~1"Stl"S:::fleJ'U'S1f.J\l1'U~bL~\lb~lJb;;lJ flf\l~ 2 tl'St:fleJ'Ufl1'S~~1'St1..!1'S1f.J.:J1'Ufl1'SLtl~t~'ULLtlf1\l 
• 'S1Vf'lt:bflV~ Lfi'S\lfl1'S 1 'U'S1f.J\l1'Ufl1"Si Lfl~1:::~t:.Jf1fl'St:'Vl'U~\lbb 1~~eJlJ ""')'U~'ll eJEJ fl b 1'U 13-lL U!Pl Lf·.IV 

~1lJ'Vi"St'S1'U,j'ty~oifmJf1oU11'6'11"S'lleJ.:J'V11\l'S1'!1fl1"S 'W.\"1. 2540 lJ11Pl"S1 15 (6) 

~')f.J'U~,;'Vl -r!ViVi m'i11~ bflijflafl \11n~ 1~1Ja'Uvr1J1t~1~'U~,;'Vl LLa1L'll~ ,J1n~ Ltl'U~lij~vh 
' 'IJ 

~1EJ\l1'U:§' Lb 1\J\lb yjlJLiii1l fl{ \l.yl 1 tl"St:fleJ'Ufl1~'W I\J1'St1..!1'S1f.J\l1'Ufl1~ btl~ fl'ULL tl"\l".i1f.J":::b~ EJ~ L fl 'S\l fl1'S t'U'S1EJ\l1'Ufl1'S 

1 bfi'S1t:~t:.J"f1'St'Vl'U~-!ILL ')~~ eJ1J Lfi'S\lfl1'S b.:J\l1'UL:Jf\\Jl'6'11"SeJ:::fi~Lf11 'U 1\Jl-s~ bb"':::6'11"SUJVif'ILlJ\Jl:::fl~ Lf'I\Jl (flf\lvl 3) ~\leJEJ 1 'U 
'IJ 

ilfi1J~l'16'11VIfl'S'S1Jb V11J'S1'li\Jl :::1'UeJeJfl (1J1'Ul'11l'j ~) a 11.fleJ ojm'S:::Va\l ..ij-:~·wr ~'S:::EJB-!1 L~ V'lJ1 b6'1'U a~mhun-!11'U'U LVlJ1 EJ 

bb"t:LLL:J'U'Vl-r'Wv1fl'Sti~'S1J"!l1~ bb"t:~\lbb 1~~B1J (~L:-1.) \Jl11J'VIU\l~B~1\ltl\l LLf'l::: i'lr:.J. 1~ bi'I'UB'S1 EJ\l1'U~\lflciT'J~B 
fiW::: fl 'S'S1J n 1'S ~ 'li1'U 1ty fl1~~ 1\J 1'S W1 'S1V \l1'U fl1"ii bfi'S1:::~ ~" n'St:'Vl'U~-!I~L 1 ~~ B1J~1'W ~ lPl 6'11VI n'S~1J fl ~'UJ'1l!'U 
m\Jl-sL~vlJ UL\Jl".ibflij Lb":::LLEJn'VI~mLtl".ii'!m-wrh'llti"i".i1J'!I1~ 1'Um".itl".i:::'li1Jfl-r-:~vl 24/2559 Li1-a1'U~ 3 l'lf11fi1J "fl.~. . ' 
2559 ~\lflt1..l:::m'SlJ fl1-:i~'li1'U1runT'.i., ij1J;;1111 ~fl11lJL ii'U'liB'U":i1EJ\l1'Ufl1":i Ltl~ V'U LL tlf1\l'1 1~EJ1 ~L6'1'UB-ffv1J" 

" IU · _ 1 \1 
0 " ' 

":i1EJ":::b~ EJ~b 'W1l b~1J'!!'U 

U~tl 'U~,;'Vl LLB{b'l!~ ,j1f1~ 1~..ij~'Vi1-:i1EJ\l1'UiffLL~-!IL~1Jb;;1J fl~-!l.yl 2 tl".it:fleJ'Ufl1".i~~1'St1.J1".i1EJ\l1'U 
fl1'SLtl~ EJ'UbL tl~\l"i1Vf1t:L8 EJ~ tfi'S\l fl1"j L'U'S1El\l1'Ufl1-:ii Lfi'S1:::~~f1fl'St'Vl'U~\lLb"J~~B1J 'lJB.:!Lfl;-!1 fl1"j., bb~"J b6'1~~ ~-!l'lJB 

U~~'VI tLBiL'IJ'W 'l\)1fi~ 
AIR. SAVE CO ... LTD 

thun~~trn.~c r!· ·s···CJ'A~'an 
J OL'fOu . - · z: . ... .... 'n"'-n~Tl'f... .... .. :• ............ ::·.::!{?~ .. 

'1JVLLG1~\lfi111J'U'Uf:l 1t11................. · · -~:. ... 



~111fl-:'11'lJ'lJ bCJ'U1C.Ibb6'1~bb~'lJ 

V11'-vw1n·m~~:w"1l1~LL6'1~~\1Lb'J~~eJ:I.J • 

tl'W'UY4~::;~1:W~ o Wll1\1~1:Wb~'U1'U 
b"IJ\PlY4'l:J11Vl fl1\ILV1Y4"1 ®o~oo 

.-1 • ' , 
L18\l ~6'1 fl11~ "il11W111 CJ \11'LJ fl1 1 L tl ~ CJ'LJ LL tl6'1 \1 ~1 CJ 6'1 ~La CJ ~ bfl ~ \1 fl1 ~1 'lJ 11 CJ \11 'lJ fl1 1l Lfl ~~ ~'\.1 ~ 6'1 fl ~~Vl 'U 

~\ILL1~~8:W bfl";i\lfl11 h\I\11'W~~\Pl~118~fl~b~ 1 'W1\Pl1(;)'LL6'1~~1~L:WVi~L:W\Pl~fl~L6'1\Pl (fl~\1~ m) "IJB\I'U~~Vl 

~\l~?i\ll.l1~';ltl ®. ~1L'lJ1'VI'lJ\1~8'U~~Vl LLv1LBll'~ ~1tl~ ~ AS ®~®/cto®ct 6'1\li''Uvil!Jo \Pl6'11fl:W l!Jctct~ 
' 

1!>. :w1\Pl1fl11tla\ln'WLL6'1~ LLm "IJ~6'1 m~VltJ~\1 Ln ~~a:w LL~~m\Pl1fl11~~\Pl1:W \Pl11"il~au ~6'1 m~VltJ 
~\ILL 'l~~B:W bf11\lfl11 b 1\I\11'U~~\Pl~11€J::;fl~b6'11 'U 1\Pl~~ LL6'1~~11L:WVi6'1L:W\Pl~fl~L6'1\Pl (f11CJ'\.1~\I 
n11 L t1 ~ CJ'W LL tl6'1\1~1 CJ6'1 ~La CJ ~ Lfl~ \lfl1 ~ 1 'W~1 CJ\11'Wfl1'~i1 Lfl 11~,;-~ 6'1 m~VltJ~\1 LL 1~~a:w 
bfl~\lfl1~ 1 ~\I\11'W~~\Pl~1~8~fl~L6'11 'lf1\Pl~(;)' Lb6'1~~1~b:WVi6'1 b:W\Pl::;fl~b6'1\Pl (fl~~fl m)) ~\IB~~ilfl:w 

'IJ 

B\Pl?f1'VIm~:wb'\.1:W11"1l\Pl~1'Waan (mtJ\Pl1Y4~) ellL.flm~a\I~~CJa\1 ~\lvti'm~CJB\1 ~tJ~~Vl 
' ' 

VlVivt· m61!1~ Lflljfla6'1 ,hn~ ~B'~g~~atl.!ju1i 

-=r. c=. tf ~ 11 tlo ~ 
~6'1 m~Y4"il1 1 ru1 ~1 CJ \11'W n1 ~1 Lfl~1 ~vt~ 6'1 m ~VltJ ~\I Lb 1~ 6'1B:W"IJB\I fl ru~ m~:w n1~ ~"1l1'W 1 rum ~W"il1 ~ru 1 ~1 CJ\11'W 

'IJ "' 

fl1~lbfl~1~,(:.J~fl1~Vl'U~\Ibb'J~~B:W~1'lJB\Pl~1V!fl1~:Wfli'WJ1iJ'U tJt\Pl~L~CJ:W tJ1\Pl~bfllJ bL6'1~bbCJflvt~mbtl~?ff11Vl 
' 

n1BIJ''O~~:W"ll1 ~ 1 'l.Jfl1~ti~~"IJ:Wfl~\l~ 1!>~/l!Jctct~ L~v1'W~ tn \Pl6'11fl:W l!Jctct~ 61i\lflW~m~:Wfl1~er"1!1'lJ1rufl1~"1 
, .. \1 1V 

~"il1~W1 LL~'l i1:w~1:w'1l1fl 11:W L ~'lJ"llB'U~1 CJ\11'l.Jfl1~b tl~ CJ'l.Jbbtl6'1\1~1 CJ6'1~ LBCJ~ Lfl~\1 fl1~ 1 'LJ";i1 CJ\11'Ufl11l bfl~1~, 
~6'1m~Vl'U~-:ILL 'l~~a:w bf11\lfl11 1 ~\I\11'LJ(:.J~\Pl?f1~8~fl~L6'11 'lJ 1\Pl1(;)' bL6'1~?11~b:WVi6'1L:W \Pl~fl~b6'1\Pl (fl#\1~ m) "l.le.J\I'U~~Vl 

.., . 
VlYiYi 8161!1~ Lflljfla~ ~1n~ 9\'\la~Yiilfl:WB\Pl~1'\.1m~:wLvt:W~1"1l\Pl~1'Waan (:w1umw~) eJ1L.flm~a\I~~CJa\l 

'IJ ' ' 

~\lvtll'l1~CJa\l 1~CJ1l1L~'Wa-ffa:w6'1~1CJ6'1~LaCJ~ L~:WL~:WLL6'1::;~a:W1tJ~~Vl., 1~L~'Ue:J11CJ\11'U~LL"il\IL ~:w L~:w 1"1~\1~ 1!> 
'IJ 

1l1'~111fl-:'11'W'l.J LCJ'U1 CJ., ~1 b il'U fl11\Pl1:W.rr'U\PlB'Ufl11~"il11W1~1 CJ\11'LJ ~1CJ6'1~ LBCJI'l\Pl1:W~\I~ci\I:W1~1 CJ (9) 

~111 n\11'W'W LCJtJ1 CJ LL6'1~ LL~'UV11WCJ 1 mu~1:W"ll1 ~ bb6'1~~'~ Lb 1~~a:w 1~~"il1";!W1-ffa:w6'1~\lmh'l 
'IJ 

Jl i.l 0 I ~0 oQ, c::lirt. (( ~ II 1.1 

b 'Utl\1 \Pl'W Lb6'1 ~'LJ 1 L?f'W tll'l a flW::; fl "S"S:W fl1 ';i~"ll1 'lJ 1'l:J fl1 ';iW"il1~W1 ~1 CJ\11'LJ fl1 ~1 Lfl ~1 ~VI (:..I 6'1 m~Vl'U~\1 LL 1~6'1 8l.J~1'W 

a\Pl?f1'\.1m1:wni'WJ1ir'W tlt\Pl~L~CJ:w ti1\Pl~ LfliJ Lb6'1~ LLCJnvt~mL tl~~.f11Wn16i!u~~:w"ll1~ 1 'l.Jm~tl~~"ll:wfl~\1~ 
' ' 



-\!:>-

rno/®<t<tli b~e:r1uvi COl<S:' YH)I"l~fn~'W ®<t<tli "'t'lflt\J~fl'j"j":IJfl1~~'1J1'W1~fl1~i fhn~W1bb~';Jij:u~11Vtfll1:U , 

b~'W"1JeJU~1CJ'l1'Wfl1~b tJ~~'Wbb tl~\l~1 CJ~ ~bB~~ bi'l~\lfl1~ 1 'W~1 CJ\l1'Wfl1~1 bi'l~1~~e-J~fl1~VlU~.:J bb l~~el:U bi'l~\lfl1~ 
h'l\l1'We-J~~~1~€l~i'l~L~L'WL\911~bb~~~1~b:UVim:u~~fl~b~~ (fl~\l~ m) "lleJ\lU~,;'Vl ~VlVl €!16111~ bi'liii'leJ~ ,J1fi'~ 

v ' • 

~\leJ~V1i1fl:ueJ~~1'Mm~:uL 'M:U~1"1l~~-rueJeJn (:u1u~1'V-l~) B1L.n miieJ'l~~~eJ\l ~\lwrm~ CJeJ\l t~CJ 1 Vi'u~,;'VJ.., 
'lJ • • 

r:i~~mLiil~tl{iu1iiJ11:U:U1t11~m~ueJ'ln'WLL~~LLm"lle-J~m~VJu~\lLLl~~e:J:uLLiil~:u11?1~m~&l~1?11:UI?l'n'il~eJue-Jiilm:::VJu 
~\lbbl~~e:J:uviL~ue:J1llu~1~\l1'Wi eJ~1\lbA~\lA~~ ~1CJiil:::ba~~t111:U~\lVi~'lm~lCJ ® ~\l.Q ~1:u:u1t11~1 <ro 

1~~i'l~eJ\l bbvi\lY-l~:::~1"1l u~tQ'&l~\lb~~1Jbb~:::fn~1flrum'V-l~\lbn~~e:J:ubLvi-:J"1J1&1 'V-l.l"l. tv<trn<t n1'1-1u~H11 b~eJ 
Aru:::m~:urn~tr'il1'W1~ m~ 1~ Vi'm1:u b ~'W"IleJU 1 u~1 CJ\l1'Wm~1 Lfl~1~~e-Jiilm:::VJU~\lbb 1~~eJ:u~1:u :u1~~1 <S:'~ 

. 'lJ ' ' ' ' l' 
Lb~l 1 VI L41VI'I!1V1;'liieJ1'WT'ilm:u n~'M:U1 !:J 1 u m~Yll\!1~ru1t=1'leJ'4~1t11'M~eJ~eJeJ1 ~ 1 UeJ'4~1~'111111t11~fl1~t111:UVi 

b~ueJ1 ll '1..1~1 ~\l1'Lirn~i Lfl~1:::~e-Jiil m:::VJu~\lLL l~~e:J:u1 tln1'M'W~ LiJ'Lib~eJ'LI1 "ll1 'Lifl1~i'leJ'Uru1~'M~eJ~m:n~ 
1 U€!'4~1~ 1~~ 1 Vt~eJ11bU'UL~eJ'U 1 "1JvirhVI'W~~1:U fl~VI:U1CJ 1 'Wb~el\l~'W~l!:J ~\l.Q' 'l-11fl'Vh'U 1~€!'4~.,1~ bi'l~\l.fl1"Hb~~ 
ci'TUfl\l1'U'U b~U1!:! i "1Jelfll1:U~l:Uii e:Jvl1'W~\lci'1 b '1..111 U'€1'4 ~1~'Vol~e:J:U L~ e:J'U 1 "1J 1 Vi'611'11 fl-!11'W'W b!:JU1!:! "1 Vl~1U(')!:! 
1um~d 611'11fl\l1'W'Ub!:JU1~i 1~iiWU\l~mb4'l611'l!fl\l1'WVl~Y-lmfldli~~:U"1J1&lbb(;l:::~\lbbl~~e:J:U~\lW1~~:::!:JeJ\lb~e:J 
V1~1u bLiil:::LL4'lu~,;''Vl ~ViVi m61!1i1 Li'liii'le:J~ ,J1n~ b~e:JYll\!1~ru1~1Li1um~~e:J1tl~lmL~l 

"' "" "1Jelbb~~\li'll1:U'WUtleJ 

1J"" ((l'ffl'm ' 
(ou1~tl''l!J!J1r4"l ln,ow1\.l\.l..,) 

1fi~L~~"l~fl'1~"1 tlfjtm~1'!fn"l'SLLYI\.I 

...,,n..,.,thtl'n~'"I\.IU LtnJ1tJ LL~~umm-r'V'it~1fl1'fi1"ut'!f1~ u~::~-3 Ll'lflfffs.t 

0 v .c:t. ~ -=to v 
~1'WfllLi'l~1:::'Me-J~m:::VJU~-:Jbbl~~eJ:u 

bVl~Pi'm-1 o ®\!:>bet' b<too ~el b~o® 

1'V1~~1~ o !!:>!!:>b<t bbCOlb 

--------------- ··---··-· --------



I 

111~1n11ua.:in'U bb6l~ bbm 6l.1~6ln1~V1ua.:i bb 1~~a11 
I 

""" """ v bb6l ~ 111~1n11~~~111~11~aau~6l n 1~'Vl'U a .:i bb 1~6l a 11 

1f>11~n1111.:i.:i1tJ~a~a11eJ~f>l~la 1'W1~1~ bba~a11b11i'i6l b1l~~f>l~ba~ 
I 

(.n1t1Vi~.:in11b tl~ti'Ubb tla.:i11t16l~b~t1~ 1fl1.:in111 'W 
I 

""" ef ~ v 
11 t1.:i1'Un111 bfl11~Vi~an1~'Vl'Ufit.:i bb 1~a€111 

9J I 

1fl1.:in1111.:i.:i1u~a~a11€1~f>l~la 1 u1~1~bba~a11b11i'iab11~~f>l~ba~ (f>l'i'~Vi 3)) 
9J I 
QJ I .c:I Q QJ 

~.:i€1t1'Vl'U\P111a~a1VIn1111b'Vi1l116lf~~1'Uaan (111u~1cw~) 
'U q q 

0 di QJ QJ 

€11 b.fl €1 b11€1.:11~ ti €1.:1 ~.:!Vi1 ~ ';j~EJ€1.:I 
I 

Viu~~'VI .WViVi €1161f1ii bf>lilfleJa ~,n~ ~€1.:i~~~€1tl~u~€1a1.:ibf>li.:ifl~~ 
,~ 0'1Slfl If!!)~ 
~~;· c'.'<i' '.·-. 

,~ \i!," I~ ~ -;.,• :::> . - ,_., 
'~ ,,.. . ' ~~?.~Asa~~ 

(1J1mn1ll~ :UuF1~1~ i;;,&mkal cc1~:i~11m~vt1 L~!N'i'llll'U511lJ) 
' ~ .. ~."_ .... ....., ...... .... 

no>llm> n»llm> 
u'i,;'VI yjVjVj ll1'l!1~ Lflilfl1J~ iJ1ti~ 

' ' ~ u1,;''1'1 ttv1b'llv-I 'J1: · 

S~ AIR SAVE C8.:.:.Jo::~ ............ . 
l11]1'1~n1!1'U 2559 

~m11~il1m'U'\.lu1 1110 

(11'1. m. 5»lJ~(\! 1:'il'U~~11U'Uvl) 
~oii1'U1(\!n11i'i~LL1~fi1llJ 

u'i,;'VI LL!l{L'l!vl -;i1fi~ 



"' 'c: 
r 

"" "' "' "' "'' § 

'"" r ., 
r 

"' 

"" ,,-

"' ,,-

"' .,. .,. 
•;:: 

·~ .... 
;;> 

.., 
"' ., 
" ... .., 
"' '=:: ll 

' 

"" ,,-

"' ,,-

"' ,,. ,,. 
'"' 
·~ , ... 
;;> 

. __ , ____ . ___ 

"" ,,-

"' ,,-

"' ,,. ,,. 
'"' ·~ .... 

;;> L! 
C\I 
~ 

... 
r 
c: 

"' ... ... 
<;:; 

·~ .... 
;::> 



,., 
;o r ., 
"' r <,;: 
p "' ·~ i "' 

;:! 

'" 
,,. 

·~ li 
;:! 

" .~ 
,,. r r.> .~ 

•;;:• 'i" "' 
5 .. ::.<e;; 

.:;; r.> .. "' r 

"' ;:! ~ 
... 

'" ,,. 
~ "' q 

-;:: 
;;> II"'" -ate ~ 

. ~ 
.,_. ,. ... a• r 

~ '-· c:: 

:N 
;:!' a• " .:;; l .. r .. .,. .. ;:! 

r r r 
:."'> "' r ... 

c: c: •p ;o 

" " 
c: 6 .' "' '"'' 

'" 
.,, ~ "' .,, r 2 () .: ... ... 

r r ... ~ 
(C 

(C ·tr' 

~ <:; <:; .. ? .. 
"' 

., -' .. -' .. .,. ,. 
"' ?= 

Cf) 

"' (C ·:ti 

~ 'l' :i:° 
:;::i .. 

r 
c 

~~ " .. 
j 

.,, r )@ 
·~ 

c 
q ,. .,,. 
"' ~ ;:! -r,;: r 

"' " "' 11,~ 0 

' t::: 
°' "' ., .,. "' r r "' •S ;o N ., ;:! :;: 

'5 ., ;:! 

" 
r r 

• r ., c: ;:! 

~ '"' ·~ c 0: 

'" 
.,, 

.(;; 
<;;" 

"' "" "' .. 
" 

., ., " .~ 
·ill .. 

~ "' 
"' 

'§ 
~ "' ., 
.., oi c .... ,.. 
;o " ;o ,. 5 r .. 

"' 
.,. .,. ,. 

c:: ,. 
" (C 

'"' " "' " J' 
., !'; •co 

<C .. "' 
,. 

~ 
,. 

== 
... "' .. -;:> q ;:! 

"' 
.,, ..,,, 

.~ 
== 

-:;: .. 
·~ ~ ~ 

.., ,. 
.., ,. 

"" 
., 

r 

"' 
.,. r .,~ c: 

"=" •:;: c p "' .,. :;: " 
,. ,. 

r r ,. ;::. ,. 
c "' 

... c:: 
"' 

.., .,. "' ,. r 

"' "'" c "' r 

"' "' r 

"' "' '" .~ "" .,. :< 
r ,. ., c: 
c " r 

i ~ ' :< ... .. r .... (C "' =< •i< ui 

"" "' 

" "' '"' ~ "' 
,. .:;; 

~ "' 
~ 

;o· , ... .., ,,, .. ;o 
""" r .... ;o '"' c:: 

-.:;;: 
,. 

~ 
"' " " 'r .. .,, ,. .,. 

r c ;:! c:: .. (C 
., 

r " 
r 

"' 2 



'" '" r r 
lP lP 

r r 

i "' "' "" '"' '"' •;:: 1;:: 

" •"' ,,, ,,,. 
'i' 

,. 
r 

" " '" "' ... 
r 

"' ~ 
" ., 
" ,,. 
"' "' "' 9' 

,. 

J 
r 

" ~ ,,. 
.;:: 
-~ 

" '<;:: 
' 

" " " ' r 

' "' !~ "" r 
•c;> 
";:> ,. ' r 

" 
r 

111 
;::> 

., 
'"' "' " "' ·~ r ,. " 

q 
r "' ,,. 

r ' • 
" " '" "' ... 
"' .,~ 

£ "' "' 0.. 

1? 
' :c 

!:; 
~ 
r 

"' ~ " • 
"' " ' r 

~ 

"' r -,, 
:;; ., 
~ 
r "' '"' r ~ ~ .,., -r 

'° ,...: 

" "' '"' r.;- "' r 

" "§ ~ .... 
.-< ;::> 

11:;:: "' " ., ,,. 
r c ,,. 

"' r "' "' 

--===~=-:-----···----

·~ ·~ 
"' "' "' '" § 

" r 

"' "' "" ,,. 
r 

" ,,. 
"' r 
;; 

" "' =' 

" "' '"' "' r 
=' 
~ .,., 
;::> 

"' " ,. 
" "' "' ., 

rc: 
=' 
" "' =' 

" '" ~ 
'"' .., ,. 
r 
c ,,. 
"' r 

" 

<i2 
" . ;:I: ri 6: 

~ r ~~ 
Ir" ~ ~If"' ''··'"'•p;::> 

~; ~ j : .... 
.. ~ 

0 
(..) 



d ' 
~1~1~'1'1 1 (llril) 

~M>"'VIU~'llL 1Vlii'illJ 

l 
I 
' I 
l 

111 Vl> nwu il'I tl1J Lill" LLm ~~~ n >"'VIU~'I LL 1Vlii' 8lJ 
... -

~mu'VlmLuu011 

•1 ·- -··· - • • - 1.rm 8. L11fLfl'j:il01'lYl1Ll.11101j(i.Jf14>lLVl1101f\'101'jVJf\\i)"lI[]::llfl'?fl'1510') LU]t:l/HD1?t:015 -YOJ fl'):i!OJ'l 

tJ8®fMR'i'1 (Steady State) ufl1 yn1i1U'0110Tl'it:1ne1'611"j11fli1W'Yl1:3e101f! 
v ....... ' .. • ' ..I 111. ... ., ......... ... .. 0 ., 

111'1Vl'l.Jllfl1\Jtltl011fl1Vl'it:1G U'j1U..:J1'U U'li:tYI YiVJYI fl1'll1lf LfllJflBfl 5110\Jl 

v ...... ..1:.~u· "'\"'"" t 0 "" vvi ~ am'Vl mum um ft 'l 1 l!jlJ Lb ft" u9u11bun.:i 1u1u1111 fl Lift" u~\J 

'Vlfamm;;1'im11iiu~•ll.:iLL?©llt1lJm1u 

• 1 - .r•1 1.rm 9. }110VJfl01j{tl5')5111'tflCUD1YiV101f'I lJlJ'flEJJOJfllJjL?ruyo.JYJ fl'j:301JU.\lt: -nu f)')..:101') 

- 1 - 1" "1"' 1 1J"jl11JLY!f!"jfl1! l!U'U? u111i11 Of1ft11111Jl'j»1]J~ruDJYitl101f! \l11'i'ifl101f! 

lfl 1101".j3l::: tiifl 11'1fl111J -j111ii fl 01111\J 1 e111 u Y!L0 v1 if e1 f) 1Ljjuo11LLrili1 

t.Jfl O')t:VJ\J f!JUflOJDJYi f1101 fl 
1 ... • - ' . - • I .f ITT 1 O .\J n-uu 'VI@ n 1'i0 'l'l >1 VllJll Yl l:!~ 1 n umM 01 L\J YJ u~ " NG 0110D>10tj11w 1 Yl -!1\JVLm.:i 011 

. v 1.rv11 - 1" .f ... "1"' ~::JU?(i)f\fll.J 'UYi\J f)'}:i!OJ'j 1llllfLUlJij,l'll\J'5110Fl1VIVl'i1511Yl YI l1J"lf1'101"j 

. - • ··1·-' ... 1-iltn Yl1 LUU01j1/0 \;] LL(!] f!.:J 11 LO\Jfl1 fl1'1fl11Y101}:llJVl fl'j101'j\1)'j1Sl?lfl11\11 

• ~. ~. "1 mM d '11 L VI~ Llfi :::'VIJ 01 J L 1'1::11 L"lifl LR) f!llf) 1111'1/i 'jfllLlJ 01 'j LL il'L01Y!1Y!fl1 SI • • v v • • • "'l" I • • ' Vil J""" LD0111J Y!1Y J1iif'.ilJ1fla::Lf)FJVl010{!1~'Y'i1fM1\Jf.J'101)l {11J0{;)11.11110101j 

\J fl 10 lJ Ufi::; U 0111 fJ ft 0 ')::: Ylt I ij 4U1YJft'fl1J µfl::: 1J 1VI')01')fj®Gl1lJ(J)')131?!'fl1 I 

' v 1" ... ., v ~~n'l•'VIU~'ILLJVJ~a~ 1'1f!1'lm11J'!!Vlb9!JV11V 

'l .d • - •• - 1 •. - . I .f ..., 
11.\J n'j (U'VJ Hft 01 wm>'l ©lJ~ Yll:!'il 1OLL\lft101l)JVlltV=Lm" 01Wft1 lO!J R1~11 I ~lJ -Yf!J\') b~'j'I 01'j 

do 1-il:fl • • m . 'V101\1'UVl YI fl')101')YIJOJ')fl')1S!'§'Jf1'1Yl1('fJLVl(;I VlJOJ'jlL l! LLf!t:'VIJOJ'j 
' .. ' .. d 

~ 'i1 ~j' vi'li1 lWil fl mi y\J 'i" ~ 'Vlfim rillJ o Tmt\'hi Yl iim if .:i ri1 !llJ ® m Vl 101mrn 
v v 

" 

.•....... ~ 
d • 

VlJWl"i t'Vl!.1'11\Jll!Jfi"i"i!J) 

01"ilJ01~ 

'W(jf'f~01V!J 2559 

fow.:i.l1mu1'1u1 5;10 

i~ 

"i"V•l ?m;i1L U1J011 

-0ftflP1Jt:Vt:L?ftJci1Wyo11 

-\tlflt:Jli)'jt:Elt:!JflJViJIJll.1015 

-t1!~1lVl"i"!mL1m;i11iluo11 

-Vl~ll Vl w fl• L?m;i1lilu011 

~fo~t>!'IJ1JU 

_, 13tt'Yl ii ti ii fl1'11fi 

Lf)ijfltlfl si1Qpi 

-u~,;'yi ifViij t:116lf1ij 

Lf)iif)t)fl si1Qpi 

-ll~iiYI ~fjfj fl1'i11fi 

1~ll~a~ .l1nvi 

-tJ3~l'l ~ViVi fl1'll1ii 

Lf'lilflflfl si10'vi 

'U~,;}·vi llff1\,'llY'i .; ,: ; 

AIR SAVE co.3r 
(>f'f. t>!"i. 511~"\jt\! h'ii1J•'l.p1uui.\) 

~'li11J1(\!0111.1.:iu 1t>!ll1llJ 

'lJ'iM'Vl bLu1L'lfvl li1nvi 



.,,,-_ ,,. 
r 
c:: 

"' '"' " ... 
r 
(C 
s; 
" 

.. .. ., 
" .. .,.. 

i \ 

j j 



I 
I 
I 
I 

d ' 
'11'>1~'1'1 1 (m1) 

m1o>•V1u~111 ?flft!llJ 111\>l > 01 >U!l1 fi'lJ LLG" ~m '!!~~ 0 >•Vl'U~1 LL1 flft!llJ amu~vi11ilu011 >•U•nG1vi1LiJlJ01'l ~fo~f!'!l!l'U 

'[" , -· - ,.,_,:; . I ,:; m 17. j'lyl, IYIJ]Jl'Vl~OTlrufp lVIDf!/~UVJL'VlllJY!LOVl1!1.J511001'li l1:::ofli JOSI01'l~Vlff1\10'i'j11 -)'it! fl'l.:JOJj -\;lflfl0'l:::e1:::1Jf11c;)1tjjyo11 _, 1jiV1 ViiiiYI u16V1ii 

..1. • • • • '1 I ' I 1 t l11J01'Sf,Jfl?lf!DWY:::Wlf!?O')JYl=Ltli'j:::lYlf1LLflt:Vl1'1l'jt:lj'lf!0VlfllULlJj1El'l1'Ur.Jfl Lflflf)oa ~1ii'l1l 

-~ u - m · • ii ' • 01'lU!J110mlJ)J1m01> 810!Jllij•LL 'IJ~lilOWYJ!Jft1Wl®G!llJ©• 1 m1 LVrn 

tl 1ii ill;! G 1l it ,n!J o 11m m11J ~lil• d1111JY11J1mo11\l il 1 Dy 1rn" 111ll11 ~Gm •YJ ll 

ij.ut1®?i'11lLLf!"'ll1 .. ' " (Jl'j 01",jVI Pl \ij1 ll(;l'SJ)lijfllJt-Jij O"jt:Vl1 1ij.:i Ll1 ®"' flll1J Dilftj:)! DTl1J1 

m11i!wGlJ\!1ru 
- • • - d • ~ ·u • , I .x m 18. ~0Y11Jj11JllmJlil~l1mw11mrrnm1m)'l!l!J1m 111•o!lu01»i1m1•1rn1a1m~ -!'l!J e11011 -(jlfl fl (!l'j:::fl:::L1CJ1v)J LilU 01') -1/'ilfn jiYiil f)J'lfJii 

1 • ·u· • u ·m · Ufl1'jLOVlfl11llf.JVl0\1!'\JB-'lt-Jfi01'jV!j15lij"DTW,!fl'1YUJO'l1U'l:::51J Ullt'Jfjt: 

J'...lo.,. t .f.J~ ., do 1 
W!J\'lfl1LlJlJ11y~f!l\l!'l1•!'l!JYIL!l1mmn•11u1~111J'!m1A!J11!JVl\'l111'1L!J 

Jf ..I~ "" # .J 1 .., ~ t1 "' .., ... .., . 
l'jUYIUU Llijt:1lfl'i1t:}'[flJ111L'l!ij1LfMf,Jf!01'l(Jlj15)1®LflL 1jt1)01j)1Ji'lllr.J'ftij:'J 

~ n A1lJ\jl1mv1011jj1!Jiim;Jlil~lrmwfo fl 

0 1 "'"" .:: ...... ., .., ....... 
19. D1ll!J0 lllJODL01llllJYI011!ll;Jlil~llll1)'l'!!il1WlJ011!J ~G" ~'ll!LlJ!l1 (Lil!'l1• 

" • ..1 I".. • ..1 ''[ .x ..1 l ii I 0 
" ~1\JL11~1)1UL~ll)JVl11J110ll!J1\1!l~ \J)'l\Jl1llil; 1111)JL )Jl >•91\jO?!J 

,./ 1 ii -· • 1 . ~ l 1 . •• ~1 R1101)L lJ(JJ\!NmlmL!J01)0)1~ijllJl1)'lL Vl1!J!J0tl !ffllJ~'l'UL \1lJ1 
. . . 1' .. ..i .............. .., I~ 

U1!1:}Vlll011Ylflfl01')e.JC\(j)LYifllil1lU'U011'iffll!1l1l.:!Lf!1fl:}5lO')Ufj:::~1o'lru 

1 l1•il1il (Shi 1tdowon) 1roaro1 mdll l!J~J!Jifllij<lllllll1Y1ll!li[11;1yLU!J 

~ vdv o v\ .,...,,X 
'l:::r1:::11fil_3D_u_fi1EJ}1(l.,'j'VJYJUO.:ITUflfl05l1001'lVl1-3Jtl f!Ol?l..LUO'lru Vb'IU 

...-~---.......... ,,.. ·1~ ............ 
,-;. ;;\:J '1.fi(f/;, ~ 
~~' . ~ --..-r:--
~Y," '' ~,,,. 1S- , .. ~>;j 

'ilf 41 \ °'"'" ~ 
.. '-. }<"" -"'...> ~. #?~ p.1!.t ~· \ -
-~ .. ~ f:f,,s:·· l,. ·_ 

Lfljjflflf! '11fi'111 

-i'l'ufilm1011 -PU'! flVJj'::: f]::: L?f11fi1 L'Y110T1 -iijW'YJ Wiiii fl1'?!15 

LRilAllG §1fi'0 

2f'. u~B'Yl lt£J"'H'U1"i ;:'l'<J ~ 
I - ,.~(_ ··················~········· ··~*.· "·· -~· ., ... , .... , .......... ······················ 

(tJ1utJ1hii>i illll'l· ~:""- · .. )tl~4f]imwfi L~t1~'l(l!J1JG11lJ) 
.y .... ~ ........... (~} / 

~ 
.. ' " ., 

·1~ AlR SAVE ca ...... ,· ... : ................................. . 
Vli)f'l~n1t!lJ 2559 _. (11'1. 11ll. 5'iW\j(\! h~lJ~\-l'>1lJ1J°l1) 

m11Jo11 "~e>,'1llcai (!$fil'''.'.,/ m11Jm1 

u'i~YI vHHi ;1'iiiil"tfiiff;'va ,J10~ 
fo10Mi!11J1uwu1 7 /70 ~oJ1m(\jm11i1u.1~iivlJ 

'U~~VI LL!l{L~\j iJ1n~ 



I 

I 
I 

:1 
' · l ,, 

.. .. 

.. 

l'l1'l1~vj 1 (~B) 

~om•\'lu~;1n~<la11 mm01~ile;n1JLLil•~m'll~onw\'lu~;LL1~<\'a11 I am1J~lli11ii1J01~ 1•a•L?ll1Jii1Lii1J011 ~fo~Jil'll8U 
... .,; ... ... .,.... 0 ... 1 fl ... ' 19 .1 O'jfUl1l'fl.!0-11lJl1'jD~".il ll\11!1l11.:J1lJO'l.lf)'j;01jL 'U'j~f!~l1fl11J!lfl011 1 

i'Jt:tt: ., ..,, ., 1".... .... ,,.... .J 
11 fl'j-101'i1Jfli Ii !\Jl1 Oil fl\jfl"l'lfl1YL110\J'VU.J 0-11]JlLfl~r,j'jl J ll1lJ1 llJ fl 

flflO'\l1001'SYi1-11lJ 

dvi'! • • • • 1,n .• d • 
19 .2 O'jflJ'VL fl') -1OJ'j51~Lfl0 riJllJU05l 01'jfl'l4 01 'ji'b11 JlJ'VI Oilfl\jfl ~'!DJ ffiltl:] 

., ..... t.,.,.,,., ., ..... '1tJ 
11!Jn;1 !J µil" ~w 11111 ·u1m 1~·1~1411 !Hl11Jn;1 !J ~ll • ~w L'r!lJJ ~1 u ~a 

1 IQI II I V I ltJ 1m II 1" ., .,.., 
"AJD l.llJ~1S1J.3')Jtl(j\Df\1.:J01'jlJ.Sl::l \1TIUO:]J\Jfil'l.~~j\l\.V.ll1Ylj1\J 

~-1 vdV l'!lL't.! n11i1 tn J1.Jl1 Oil flijfl ~,, flJ)'iitfl:l ©1J LV-1rl11'1li1 fl fi1.:Ji!fl El 3 LUi fl\J 

riayffienom1•LGoci1lliyoj)n1'l 

• ~ •• ' v • I - • 1·.. - ' I Ji ITT 20. 01;1lJV) }1lJLOCU'101)f)VlLflflOU.fl::::\ 'i::::LlJ'YfJCUD1YiVlfl>l1lJ110)01'j01J?LfjJJ::::V! -}'ilJ'VLf)'j~01j -Gl'f! fli;)'j::::f!::;: L?f!Ji;jJL \i1J01'j _, 1jin Viii ii fl1'111ll 

Lf)iif)f)fl sJ1f1Vl 
0 1"... 0... ... ... ... \Lil• n 1'r!IJl1L'r!1lOJ1mlJ ~1m11m L!J!Jn 11011~10 ~rum \'la; LL ?®il a111rn; 

' ( l • . - 1 vv '[ d 'r!!J1fMJ1Jn111;Tbird Party \'lll1®1L!J!J;1y 1101 Lft'HOJ~ wrnmuaau 
' ,,: "' ., t 3 ... ... """'"" 

f1111!1J1 L"!lf)t:)';1'J'i!-11J fl)Jfi. YM'LI LllJJYIJ-101jVl'j15l'fffll ILLf!~l IJ~UJllltfl-1\lL)\J rJOTl 

"'J~J ... '"'( )""~ ...... Sl~L\ 'U~f!JlJO'l~1l1lJOJ'i1ljV!1j~flJ$11ppljer Management U'i'i)>1L0\9)fl1111 

'[, 1-j;IBµg•Wuo·n!J KoQJO@te Governance) M!lif;Jft'l;01'l@•11ii1a;1yom; 

2. ~IUlll\'18101~ - fl?Ufl1JD9!1101~~•u1a11am~!l1011'1j11n'!m;0111i\'aa11J11191~~11J~n11m~m11 I -tl ri !l; ~ • u 1 a 3 I -Jilaum•a•na1Jii1Lii1J01~ -u1~vi o;;ilVJ flJ'tl15 . . -
.. .. v v .. ( n!J1.11l1a'VJLnm'ilu; llfil'.fl?U~1JJil;m~1;vi 1-2 l\111?• 7% 0 2, 25 ·c, 1 atm) 

*'\Jrie;~•U1S'ilu;1.1ii1a ERU (1.1ii1a011~~~ AN) 

NO, WLiilJ 10 ppm llil•D~1101~~•u1a1iilii1J 2.71 g/s 

so2 1i..i1ii1J 28 ppm ~o•<i'm101~~•u1a1ii1ii1J 10.57 g/s 

L-~""fjfl .. UJ).iilJ 32 mg/m
3 LLil•Dm101~wu1aUJ1ii1J 4.62 g/s 

./ ~ i-.'i>'1 :~1 r~,, ... ".-. 
/ "•'\~)I\••« .J;.,f':) 

/ ~~.:;;:;. . ._._ ........... ::._·;c."1.·,1 
/.·~·.._ // '~!')O 

tlria; 1il\~ri ERU 

stack WWI stack 

Llil• SAR stack 

I ~'.; / e~ 

I 
1
2,,; I jl ·~· ~ I _ _, I .-1).\.'i;\ /i'J:t 0 

~~·~-~VAsah' .. · ~ 
~ "" 

I" "' ."\l 
·'' .I\, j 

.=. '/:T or '\J "'.i'd 1n " .. ,.. ~ - . I ~ , _ j, 

~~~~~~l~~ .. ~~·~~~i~"-- (~~~~t~~~;~·~·;~~~~~~~~~!J) 
'- ' '''mt- I r r,tefJ 

n'i1!J01'l ' -.... ~:::...'::'.:'......- fl1'l!Jn11 
.... .., q.,,.... ..,,. .... 0 .., 

U11'1l'l Yll'l'Vl '11'1!1!! Lfl!Jflilll ~1nJil 

' (..,/(:~~ --}~· 
-. , './ 
,; 

Yl~l'l~01SIJ 2559 

fow~'il11J11J1.1ii1 s110 

l~.:\:'t $.:..~-;;·:~ 
: ,, .......... 

Lfliifl!lil ;i1nJil 

:. 

... · ......... 2 .... C ........ . 
(>1'1. Jil'l. o'lW~l\J b~u~tp11Jui.\) 

~°li11J11\Jn1>ii~tl1Jiiil'!l!J 

u'l,;'\'I 1rn11'lfvl 'il1nJil 



d u ' ~111~'1'1 1-2 tll'l11fl111•U11'JlJl1"111'!1eM brl1~fl11 

STACK LOCA110N
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31 
EXHAUST GAS CONCENTRA110N

21 
LOADING 

STACK H D Temp. v Q NO, so, TSP NO, so, 
x y (m) (m) (°C) (K) (mis) (Nm

3
/s) 

21 
(ppm) (ppm) 

3 
(mg/Nm) (g/s) (g/s) 

ERU Stack 730289 1405973 60 4.30 194.3 467.3 15.64 144.20 10 28 32 2.71 10.57 

WWI stack 730367 1405927 60 0.754 45.2 318.2 38.56 18.00 50 28 32 1.69 1.32 

SAR stack 730162 1406267 61 1.1 42 315 5.02 4.7 50 28 32 0.44 0.34 
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TOTAL LOADING 

11_, ., • '·"' ~.,. d ' 'IUJ1BL'lolfl : u>•ml'1n>zm1~8flil1'1olm111 L>a~n1'1ollJVlmu>lJ1rua1>L~8ulJ•lJ81n11'1V1Wmsaamnn•>~~1lJ VI.I'!. 2549 . . 
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Treated and quenching and steam ------------------------------------., 
and blow down (12) : 

! 

'M111V1'M'I: 

terf1 bott' 
!Loss 36.5 fl\JJJAu 1:NU\.h,jflJ1L~El'tl'tl..:J lfl1'3n11 

AN • ""''"'' - I I wastewater incinerator (WM) 
wastewater Incinerator WNlwastewater (10) * -'!fl;;\11~..:JLl'l~El..:Jlll11'11\ll pH Ufl::- conductivity (WM) 

ri..:i1i.JO.ntnrnu1un'l~\11tin1'l AN rl€1u~1" 
0 -'!flVl'f1\11Vll')Nfl1wJ1-7i'..:i'Lt1FJml1tM1\m~n..:i (Third party) 

L~D'Uf\:: 1 f'lf..:i ii!il'tlil\Jl'l1'11fl \fiuri pH, temperature, SS, 
n'tni1L~El\11flfiU'l'l9 wastervater column Concentrate Treated water for dehydrator (11) 

wastewater (6) 1 AN wastewater from top 

wastewater column (2) RO system I In (8) I 
(2'ql'liil)Olfl1ll) I I 

Bio treatment 

MMA wastewater from scrubber A,B {3) 

wastewater from Sulfuric acid recovery section (4) 

wastewater from domestic (septic)(S) 

wastewater influent RO cone. RO eff. 
Item 

(1) (2) (3) (4) (5) (6) (7) 

Flow rate (m
3
/d) 144.0 1,440 72 1,860 17 43.9 1.396.l 

COD (mg/l) 450,000 1000 3,000 100 100 14,560 528 

Total-N (mg/0 60,300 300 10 10 10 8,019 37 

NH4'-N (mg/l) 54~70 270 1 1 1 7,861 12 

Organic-N (mg/l) 6,030 30 9 9 9 158 25 

ID5(mgll) 119,863 2,000 16,975 2,000 10 66,578 100 

Sulfide (mgll) - - - 4 - - -
lTU1V~,_,'l : - l1111llifo 'l.irunT:iA11\lifl 

~JJ1 : \J~tlvi miii (11'!110 U'lilfl'Elfl ~10\11, 2559 

~U~ ~;~::_~~~J~;1\foj'~tJ1L1fo 
/1.<:•/ ' ... ~ 

{ 
ti;'~ I !l \ ,f;< \ ~ :S l .lli~ > ~ ~~,; ' 

~ 
f ,;t,'-"·:~. p;ii! .; ' , 

~~lk-1.~!' YJ:C~c.:-::-,}· ... · - I 
~~~--·G11 Y-i ............................. r_;:·' ~ .. ~ ............... .. 

(\J181J1llli'i 'Bt.Jfl~1~!,v'-~ ... _ ••• J'11'1~~}~mV11 LVIV~1\lll1J511ll) 
'\,,., ': ·Pt>~'!' 

n"fjlJn1"i '..'-:;1~:i:,'::..~i c.ct!:;~,,:~~,.,;- n"i':il.Jn1'l ... , ... ~- ' ·"'''" 
... ... """""" fi1" • "" 0 ... 

\J11'1VI VIVIVI !l1'i!1!J Lfll.Jfl!li1 inn~ 

I 

COD, BOO, TOS, TKN, H2S, Ctr uri:: oil& grease 

(9) .I • I _ effluent to Hemaraj EIE WNTP (13) 
.
1 

Holding tank Y"\ I 

WM Treated Treated water & To Hemaraj 
Bio inf. Bio eff. wastewater standard 

wastewater water ni •enchin1;1 & steam EIE 

(8) (9) (10) (11) 112) (13) 
for Hemaraj ElE 

1,468.1 1,513.1 5.920.9 45 5.813.4 9,311 -

649 378 100 - 70 145 Ukfiu 750 ileitini'u.tfi1111 

36 35 60 - 15 46 b.hfiu 100 ilaRni'u.tRlil'i 

11 11 6 - 2 41 lih·~ 

25 24 54 - 13 5 \ih"'1 

928 900 2,915 - 700 2,000 h\Liht 3,ooo llHRnf~fl,. 

- - - - - 0.8 bkfiu 1 ilaRnfWRfl1 

1.,. ,_.-. 

® ~;:".::·~~';r 
'· .................................................. . 
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22 edition Washington DC l: APHA, 

2012. 

-H25 1 mil standard method for the 
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od 

22 edition Washington DC l: APHA, 

2012. 

-CN- 1-tl'ill standard method for the 
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"" 22 edition Washington DC l: APHA, 

2012. 
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-m1ilm~i-1111ii~e1i>lu 

*SGOT 

*SGPT 

*ALK Phosphatase 

*Gramma GT (2:1'.a:JSl'.Jl!l~fl~f!DJ'.ai?l'.a:JSI SGQI 
• , • I "\ SGPT \bi!• Al K phosphatase )JmHl'l1nl'I 

*Albumin I 
•I 

· l *Globulin 

11 -1'1~1iln1~1'11111J~!l111'1 

*BUN 

*Creatinine 

~~1iihll1Jl1JL~!ll'I 

*Total Cholesterol 

*Triglyceride 

*HDL-Cholesterol 

*LDL -Cholesterol 

-1'111iln11'1~~fi (Uric Acid) 
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7. ft'~fl1Hmi;~ii~ 
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