
, . 
b~V-r'U.yj ®® 'V'Iql'1~f11tJ'U l!:J<tb(( ~:::vrh~ bVltJ 

'UltJ1'V'Ih'ilu tJlJU~~I<Ufl1'jlL\'1\l 'UltJflfJ~r1fll'jtl~Vll'j~1'U;(l.,:jVl-rVl 

~~~vltJt'U~ruruldI.1tJfl11 "N~v" ~ltJVlti>1 ntl 1'1HeJ'U'15 ;~~I'l\'1:::biJtJ'Ul.thJtJMtlAr1r;J
VQJ 'U 1 

eJl'UTilfl-1'Ul:lJLI.'Vl'U (9Jl:lJVltT-1~hJ:lJv'UeJl'Ul'ilfl,r)'U~ m 'j;~~Y'1~fmJ'U ®G::bG:' 1.1.\l'lJ'vi1tJ~;Y;Yld ;.:J~eJltJt'U~;Y;Yldb~(Jfl 

11 "N'UltJ" Bflih(JVlti~
" 

II I ~ A ~ 
@. VI'U:lJL'Vlll:::L'tiililW'VI,mJVll

'U t 'U 

I 0 II 

JSR ";I'U JSBI-l!ld;:'oC :Ul'U'J'U @ VI 
'iI \1 

6J ~::: @(;(!rl,~tto 'Ul'Vl 

" ') ~ ~ Q.I..:::iI 

@(;(G'lI,(;(d;:'o.-'Ul'Vl 1,V1 V:lJ11 va::: bilVt'Wl~'U 

(9). I. th.J~i\'Wl:;l.;ffv'tli1~:lJ~.J1blJ(il-lJ~ ® 1'l1'UVltl1 'U'U1Vl~11:lJ'il1'Ufl1~Hrnu1:Jtie:Jtjn11 ®OO ~(9J~
OJ , 

m. 

(9) 19l1bbVlt.!.:J 

b. ;;11:lJ1"J m~V fltH1.JVlfl:i11'U tl1 ':i1.u~1'U1;]1.1.1;1::: bL'~;W1>1e-Jfl eJ tlJVlflil 'il~~mtJ1'U~L'lh.JL1;1'U1rJYh 
, 'U .q 'U 'U 

mi. iltJ~fllvimtJ1'Ui'i' ~lVl-rtl~fJeJtJmrulbf1Jl:::;.,:f~,~'l fJ~"ruBtJ ® 'llv.:! 
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G)G). 'lJfJ~~~~~€lU~€l~ltl'U'lJel~1vI:IJv.,:j1~u1t1~l'ufl1'S1-&,.,:jI'Umne)'i.I 1,l,61~~'lJ1CJ~mrn3(1lfl111.;r~I"l~a.,:j1V1tl\J~.;r~1'U-<il'U
~ ~ 

6'11~1'm1.;r~1'Util~ 

Lovibond -;iu• 
btol~ihlfJa::tal:.ltol~~e 

G). btJ'ULf'l~€l.,:j(l)1d"il1(1) BOD ~1tJm1~~'ULLUUBL'H'ltvl''.iUflb"ll'Ul"ll€l{ 

Iv. btl'UlA~8'liJe)'vntl~mru BOD 1'Ut11 l~tl81?(uV!aflflT:ibtl~tJ'Ub\'tli;1.;J A11:U~'U'lJe:l'l88n~b"il'U~bbuflV1b~tJlmtJ1'Urn':! 

((. btJ'Ubb'tJU sensor ~1tl1tolfl11~~'U 

ct. lbtJ.;JFl1UI1:ui~VI:U(l)btl'U'S::\JU~~tr:u~6'1 \\J8I,b6'1(1)'ltJmtJunJ1Y1n (sraphic 

b. bfl~€l.;JiJil"il::VltJ(I)fl1";l'Yi'1'l1'UlmJrJ(9l1'U:iJ~ (Automatic shut • 

Battery b B'U 

- ~iJil1'Urn'S1<ff.;Jl'U.rnMl1'Vlmb~::fl1M1B.;Jfl~M ~1'U1'U G) bcl~ 

G)O. btJ'Ue-J~(Ilj)ru."'~llfl'11~m(l)'Hi1'U ISO riOOG)... 
bb61 ::'S1 U61:: bBtl(l) ~'U\911~ bf) mnm'UUVl1CJ '.l1~btJ'U'.lIFni-:l ~'U 

~. n1"a:r'U"aij~l1nJJll'W 

~'lJ1I'Jfu'J8.;Jil~.;J'lJ8'l~'lJlt'J1VI(9n:utrrurul.nLtl'U'lJeJ~ bLVl ,,(J€l'llmJ hhflt'J l-&'nu:Uln€Ju 1~ dJ'U" " ~ 

..;j .:q 
" 
I../VI/v.;;.r 

(6'l~'ll€l) .......................... '" ................... .. 
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G.' ~ I ~ ';).I 

Q1. teln6fTH)'U LU'U 6f 'J'U'VI'U-3"IJ eJ-3 6f'l!'l!1 

btlmn'5 LL'WUYf1t'J~rurul~~~tl1ud t~~mu'W~"J1,JVli1~"!Jm 
" u 

0)Q1 (~1Ji'lTIJ) 'VIU1 

Q1.® f,J'W''dn ® ~1~JltJ61~b~t'J~f'lru~n'l3ru:m:nN1~'!IeJ,:j~l;'W) (TOR) ~1'W1tl Q1 'VIUl, , 

1'l11lJ1~1'WI,Sn6'l1'5LbtlUYf1tJ~qjqj1~-iI\?l'VI~e:lbb~~ tluiJal'l11lJttl5qjqj1.Q 1'tJi'j:tf-rrflfl11:IJ1tl 

~qjqj1du~¥1u bbGlt1tln'Hn~Lflnm~ bLtluyh!'J~qj qjrl-il~ bb~'lntlLeJ ~ ~"IJ1cJ'il~~e:wLl~llii~1:Uf111'W \lutJ'lJ en ~~tJ 
fh~'W"iJQtJ"1IeJ'l~~'f)1~~mtJtl~"'Wl bb61t ~"IJ1!'Jhlli~V1ITL~tJn~tJ~'j1f'l1 ri1b~tJV11tJ Vl~'f)rilt-tf~lt'J1\?l0l b~lJl,~lJ\ll n~~'f)vr'l

'U ., 'U I ~ 

v , ~ JJ( .., 1"" .,,f 'I' 0'" .1 
~'!J1tJ\lt ~,'jlJ'f)'U?i~"tIfJ,'jV15(fel"tl1 tlWl1lJ 1;'1 qj qj1 vmn~'I.Iv ru 3',1 EJbtl~tltJ m\l(?J:lJi;1 wBtl'/] el,'j 

eJ,'jAn1dU~'VI1'j~ltl~,'j'VI1(?ltltlV1U~ ~1'U61t'l61tJ,'j'!J1l'l ~'~'VI1V1'Utl'V1U~ .fl1t11tl1tl~ ®o, , 

®~ct1Vlrln~e:h'lbb~~f'l"iUtJltlMl:uvlnl'V1tl~111;w-iJ'f) 0) uvl,'j~umJ1d YI~B1J~\l~uvleJV1~mf'l~el,,-r~~tlf,Jnl~m~tJu-re)tJ
'\j . It! 0".. '\I 

n1~ci\l:UeJU~'l'/]eFl~l:U~qjqjl.Q h}:h~~bUtlfl1 j ci-.llJElU b~tI'lf'l~'l b~ tl1 'VI~a~"lJ eJU'VIfll tJf'l f~ 

e.J"!J ltJ"iJ~ lfIa'l LL~'l nl'V1tl\?1b1611 ~'l1JeJU Lb~&1tf'lf'l1(?ltlvhdJtlvnr'l~ml11U~tl~v eJ~1J ru eJ \lrln1'jU~'VIl )~TW~,'jV11~
v v 

~ ..,
'!Iv !t:. n1'~I91"J'J~"JU 

Lrlae.J~€l1~V1'j1'<i)-rU~'l"IJ €)\l~~\l:UeJUm'l:; L~tll1~ n~C)" i'1 "iUtJTWV11lJ~ru flll 1,1,"1 eJ~€J\l:;€JeJ n 
'\I \j 'VQ~ 'V 

V1~n\iltlrn';i-rUlJtJUbtJtl'VI1r,'j~ €J111~ L~€Je.J"tI1tJt11lJ1 LtJtl'VI~ml1tlU';it naUnT:i"tl €J ~Ub~tlrl1~,'j1Ja·;nrtl
.. '\J'" 

tJ1c..J;;J1J eJ\lnl'~(>l"il\l-rU'll'jlnF1'h~'l,/]EJ'l ~eJ'lJ1t1?i~:W1JU1~1'11" 1'l1:u-iJeJ eJ~eJ'V1';i'l11~'l~V1i5~!§J 
~ ~ ~ 

1tlmuhtitll1d ~'lJ1 t'J~fJ.;j~1Jt11~~"!JeN,rtlfl~U~tl1~ tIL~1~G'i~ Lvh~\l ~vll1~bb6'l~t1l~'l'IJ€J~lJ1~.:J" , 

"'" 
':;1.1 Y] ...iv..:)J v

d Ji ~ 
......................................... ~1J1CJ
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~"(Jl (J ~ n1.1,:j-ru,J ~:::n'Ufr:n:lJi1 'S\1lU flVi~v,:jVl~v"tJ~.v~.;J"(J8-l~-l"(J8,:j(111:lJ~ru ru1d bU'WL1m 
~ 1 v v 

@) (VI~,:j) \J ii'u5\9ViJlflltl~~~eJ1~-r'U:lJvu~,:j"(Jel-l~-lVl1J(?l111\1lEJtl nJl1),:jfl'Su51tll'll1J~ruru1 1\91(J.f)lfJ1'W n1Vl'W(?lb1~1r;l;j
" 'U OJ fU 

Vl1 n ~-'l'IJ 8;J\>11:lJftrufmdbn \91"l11~\91U nYl~1)"jVl~1Jil11i8"jel'Wb~8-l:lJ1:;;)1 nm'S 1 ;{"j1'W(111:lJtln~ ~'lJlt1:;;):;~el-'l~~ ill'S 
Q.j V '1 '" 

sd€l:lJbb~:lJVI~mbm"lJ1~eltl'1tli;UnWm;{fll~1~~~-'lb~:lJ .f)lEJ1tl @Jet u'U5(?l~lnl'Wmt'WIJ!J,~>1:;;)ln~~eJll11EJhJ 
~ ~ 

f1l11fht;{~ltl1\1l "l vr-:j~t! Vll n~'lJltJ1lJ~I11n1'SsdmJbb6l!lJVI~eJbbm"(J.f)l tl1'Wn1V1U~L1m#{-:jn~11 ~~f):Oi!h15~~::;v11 fll';it!U
I ~ ~ 

L8-lVl~eJ~1>1~~t!1~v11 nl'Jt!t!LbVl'U~'/J1tJ 1111C1 ~'lJ1 CI~v-1 bthJ~v 1) n~11i~1 mf).;J~-l it! 
\J 'tJ 'U \I 

flld~~~ml1fl1d,rt!b€H VI~v1~~~'W'Vilfll';i,rt!bbVl1Je:i'/J1t11:1hh1V1e:i'lJ1t1V11.1(?l~t!'il1n
1J 'U 'U 'U 't 

fl11:lJ-rLJ ~(?l~llJ61ru rul Vll fl~'lmJ1lJ'Il1111i~1ti~l (JVI~vrh~ClVllC1\?11lJ~~~m~tJ n~1J>1e:iteliJaVl5U-1f1LJ:;;)1 mn1n 
;u v 'lI 'U "\J 

it) c;;:. Vlan'l.h::t1'l..ml'atJ~~\9Il:lJi1~qJl 

1t!'1.Iru:::vhi1ruruld~"(Jlt11~il1Vl~ntl'S:::n1Jbut! bU1J'ii'lt!1t!b~t! \vrn,lvb'lJrn.oo... ~ ~ 

Ul'Vl(?leJ.;JVI~t!?l1:lJ-Wtl?l1J"j~mH~l11aLJ?ll:lJU1'Vl~1'W) ~-'l b'VhnLJ~eJ (J 1.1::: <t (V11) 'lJf)"j';ilfllvr-1V1:lJI9ll'11lJftty tyl :lJ1lJ 1l U1V1 

LLri~~vL~mu'LlV!~ntl';i::: nt!fl1';itlnU~(I'11lJfttytyld 

mru~'/JlfJ1-ilVltT.;Ja1l~'nJd:::n'U:lJ1bU'WVI~ntl 'i::: n'Uf11'jtJn~(1111J"'ryty1 

#{,m~11'iJ::: ~eJ-l1JeJn1111 fJ5'U1fll'S~tl):; neJun:;;) fl1'i 1 t!tl'i::: b 'Vlf11'VIti VI~81(;w'lJ~ ~'VI L~t!'Vlt!Vl1eJLJ~';'VI b~'W'VI'UVI~nVl-rVlcj~, , 

uru;nfl1-1 nlVl'WVl fi1~ bbm~I\l::;~1J"jiJe:n tI flld~ltl'J::: nt!(?1f!vI111t1~t!n11 e:i'IJ 1tJ~'WiJ8(:.J n~t!(111:lJ'"QI ru1d 
<v '1 'U '\l v;v 

VI~mJ ';i::: nt!~ e:i'1J lfJ'l11:lJ13,J€)U1~mm 'i"i r1V1~ -1 -.;)::tfI€l-.l:IJm fJ fl "i8LJfl6'llJfl11lJ-ru ~ VI~'ltl1-1 
~ , , 

n>1Al1lJ-rLJ~Vl'll€l-1~'1.IlfJl9l1.1 eJ\91en~"'tyty1 h111Wl1mVl~11111 nl9l1lJ 'n:un':m'lru~'lJ1Va\llJ8LJ~.;J<rJel\l~1.ul LiJt!LV!~1~ 

';i:; tJ::: l1fi1 ;;:i>1lJ e:JUVl~1l1t!fl".lU r11 VI'W(;H411lJ-rU~Vl1 'UA11lJ"l111V1U n'V'l~ €J.;JVll:lJ~\ytyl btl~CJ'W bb,j (;1>11tI hi':h"il~ bn\91~'U 

fld111\91 eJ'lJl tI~e:J~VllV1~ntl'i:::n'U 1 vnJVf~eJVI~ntl'i~n'U b~lJ b~lJ1~~'ii'l'U1'U fl)Ut11'U\i11:1J1'i'iflVf~>11J1:lJ e:JLJ1V1Lbri~~eJ 
~ ~ 

JlltJlt! Inf (b~ii1) 1'U U\JI;1(?l-';)ln1t!m~1ULb~~LUtlVltT~~eJ"illfl~~€J
" 

Vf61n,j)~ n'U~eJ'tIlv'l11:Ul:lJ€JuHI'11:lJ-li€Jd ~~€J~~~'U1~mie:i'tlltJ 1ii1t11:W~(?leJmdmdmJ'tI1tJ
"tI ' 'U 'U \J 

iw -.,.,./",y v 
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01~'1J1 tJlJJtJ:OtwlI'11lJ~f1i f1il.ueJt~.u€rVl'ct" 'V11€J brim'1'j'Ur;1'V1lJlill;'\~:We:rU~~'1J€J~l'l1:w6¥f1iqJldbb~1 

'V11n~'1J1t1hJ~-l:W e:J'U~~'1J€l'l~(;lfl~~'lJ1!'Jt~LLn~~€J'V1~m>j~:w€J'tJhjt;ln~e:J'l 'V1~1J1~i'1'a'U'ilTU1lJ ~~e1iJaYl6'Ue:Jman~rut:u1 
'tl \I \I 1\J IV' q..f 

~'lVl:W~VI~e:J LL~'U1'l~1tMl fl1'a1~~Yl5'UeJm~n~tyqJl,!'UbJm~Yl'UaV15'l1 El'l~~'i)~'il~ L~ tI n~a'l~l L~ 1')'V11 tl '<ill n~'1J1 tI 

llJmru~~~f)HaYl5'Uf)m~n~rurul erte:JiJaV15~U'V1~eJD;jr1'U'illnVl~m.h:;nu [?]llJ (.uf] b 
'U q,e v 'U 

LLm;) .ueJ ~ LU'U'il1U1lJb~'U~;jVllJ~'V1~mL~'U1.,'J~1'Ufil.~ bb~1Lbl'ier~8'il::;L~'U~lJm'a Lb~::;t11~~eJ~~~€J~~'/Jm'il1n'Uflfl~
\J " • 

~lJL~lJ'<S1'U1lJ'V1~m~'lfn::;'illU1'U~'1J1\1l~~ bb~1LL~f1'Jru fl1tJlw1l'V1'U1'l (9) (Yln'l) i('Uil~'i\Jlnl'U'UeJm~n~runJ1 ~ V" \J 

G)O. fiTLI~'U 

t'Umru~er~8mmia'Vl~'U eJmil n~fllrul 1'11:w-ireJ G<: ~'1Jl tJ'il~ ~B'l'1ll1::;~ltJ~'Ut ~er~mtJ 'U u Q~v ~ 'U 

lltJl'Ul'Ual'1'n~eJtJ~::; o.tvo (1'1'U~\II71?!ml'1lJ~) '/Jtl'lllftl~;j'IJtl~~iJ'lhJ1~~UlJ v'U i('U5~'<iIlnl'Uftl'Unl'V1'U~f'11lJ
'" " 

~tytyl"l'U(i'll'U~ ~'lJl tJ1~\11~'l'IJ f)'llJl~'llJf)'U1VlbLf-;~~eJ '<iI'U~ n~eJ'lfll'U tl1U ~llJ~tytyl 

flll~ ~f'htl-r'U1'Umru~'l'IJf)'i~\fl flii1'l~€l'IJlt1'lh::; f1eJUf)'ULtJ'U"Ilv) bL~er'lJ1t1ci'llJ fJtJ L~ tJ'lUl 'l , " 

t 'Ul::;vrh1~~~€JiJ~iJlm.;JaV1~'Ue:Jm~n~tytyl,J'U Vlln~t8LV\'U11~'lJlt1hl€lTiltlliu~VlllJ 

~tytyl~81tll#l ~t8'il~1iaV15'Utlm~n;;ltytylLL~::;~'UVl1€lU;jfltF\llfl'V1~fltll:;nU\fll:W (.v€l b .ua ~ nUL1tJn~eJ'l 

1~"Il\i1Hhlf)l~L~lJ~'Ul'1llJ~fhVl'U\i11n'U.u8 ~ 1l':iflli1eJ~m#l LL~::;tllerte:Jl#1LL~,,'J.vm~tJn~eJ,:j1 t1'iJllty;htJ-ru 1 tlcJ,:j~'1Jltl 
~ " 

ill @G). nl'au~~'U~TU:r'U f11baa'VI1a bbtl:.:fi1'li~1a 

t 'Ufllru~~'lJ1tJ1JJtl:OD&i\i11:W~qjqj1i€lt(il.ueJVI~~~ltJL'\;11'l11il ~ n~n1J :U'ULtJ'UL'V1~1~bnlilf'l1 

er'IJ1CJ~€l,:j'IJ~1i~ltl-r'U r11L~CJ'V11CJ t-1~u~l1-if~lCJ#l,:jf)~TJ1~bbr1~~El1~CJ~'Ub<)J~
" " 

ltJ i!uil\i1~1f)1'U~1#1~uLL~~bu'Uvri('l~€l:Uln~teJ t-11fllr'IJ1!'J1~6Jj~1m~t;)fl#l€l,:jfll'Utl'J'Uil1 tiL'U 
"'IJ " 

fn')tl:OD&i~13J ~qjty11v1vr'UV1 

Vnnf'l1tJ-ru 'V1~f)~11i~1!'J~D,:jr1U'illm1tJf'l1~~"IJ8~~~€l'lJ1 CJ~~eHi11~ VI~ €l 

VlflntJ '.l~ f)'U n1'jtl:ou~mlJ?(tyt;y1LLa1cJ,:jbJb~ CJ-:Jj'\j€) ~'lJl!Jtl'UCJ€J1J·lh"a::;~11..J~lVl~8~ tJ-:J'lJll11 €l~ :U'Uf)"a'Utl1'U(;l11J 

~1'U1'Uf'lltl-r'U f'llb~t1V11CJ VI~€lf'i11i~ltJlrtJ fl1l:J1W11V1'U(il mJ l'U i(Utl\7l~lnlumit-r'Ubb~,:jbtJtJVli!'l~8~l1ner~€l
" 

Vl1 flih~'U~1~-:J6Jj€l,:j~~€l'IJ1CJ\9l11J?lty t;y1~Vln11~lmu'Uf'll't.Hu ~1 b~l:Jvrl tJ VI~afhH~1 CJ 
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-lia (Oll!!, nTl{l(;1'11i~eJ'iil~tiTt.li''U 'VI~a"!J~lm'l'iil16'i{llJeJ'U 

1'Uti ~ ru~i1 bVI~l.nrllijlnfn1lJ~rlVl~€Jm1lJ1J fl'\l'/~eJ\l'lJf)..:J~ltJ~~f), ~ 

111 n'\l'/'l~ fl1~nh)\Jvr~\laUtrl~~'IJ1tJl~rt1f)\ll'U~rl~llJfl ~VlmtJ VI~f)bVI~5UM1lJ~ rl1V1UrlL-Wtl ~ m~'VI~l.:j ~.:je:lBn ~ llJ 

m llJ1Un.flVlmtJ11~i'1CJfl11~\ileSf)~rl~ih,'J LL~::; fl1':iU~Vll~~"'rlmfll':ti v111~~'1Ilt'JhJ6'fl:Wl':ifl~\l:WeJu~\l'lm.:j ~l:wd €JU1'1J6J 'i .u 'V 

LVI~VI~e)'\I'/'l~n1~ru\?l\ln~11Vl~€JlJVii1fl1iltHtJ'U'VI,r\l~€ll~~~€l'VI~lumtJlu (f)tf (~U~l) l'U ,ru5~PillnlU~b'V!~J'U~'U 

~(il61\l VI~f)~llJ~ rllV1'U(il1'U nnm::;'VI':il\l\?l\lmhl 

tl1~'1JltJhhJ5u111~ltJU1U~1:Wfll1lJ1Ul~~FlVi~,,'j 
" " 

n l"J~lij::;"lle)..:j'j]VI~ e:J 61'j]~lul'uVi~ €l'1J m EJ blm~\l:l.JeJU~llJ i1t;yt;yl ~\l~'U LluLL~m&l,VI~l,nrl'illn. 

-lia (Olen. n1':it<tfL~ahm 
{ll~\l'1Je:l\l~lI::;i1eJ.:t~'ll,mu1~LLr1 ~~tl ~ llJ~ruf111d LtJu~,,'j'1J tl.:j~cJ"llltJ'iI::;i1e)\l~\l'lli~mhih

'U v "4:: '\I 

m'illn~1\lU1::;L'VIY'1 Ll~:5~.:t'IJ8-:jJUrt1e)\lt11Lih:W11rltJ'VI1'll~81'UL~'U'VI1\lL~Ul~1)~iM€Jl'V1tJ L~U€J~ bL61::;"lm~n1~ 
" 

, , ::; "'..! I '" 1 ";'1 .,J <V '" I IV 'I v.J='l .1
'VI1f1€J'Um"JV1f1'1J8\lUU'&1\l L'Jf.HJUV1lJ b"llL18 'VI!'J'IIi'Jm uU"ll€J.:J'VI'J:tilJUm11 fl1~(J'J~'VI11.:Jf1:W'U1f1lJ u'jtfl1Y'1tJfl nu bVi. ~ 

m"JV1f1lrlm~€J~u1~ vr\ld hj11fl1~~\lVl1€Jt11L.nl~..:j"lltl\llil\ltl ~TJ'illflI911\lU~:': L'Vl1"l'il:5l,tJULlUUl(il, 

1Ufl1':i~\llJ€Ju~\l"1J€J\l\?11lJ~t;yr;yl1VfLl,n~~€J {l1~\l'lJ€J-:JJ'UltJ'U~\l"llm~1:W1'i'~f1'11i~-:j ~'lJltJ 

~:5rt1€J-:jci-:jlJ€Ju1U\?1':il~\l (Bill of Lading) 'IIi~m:hLU1LU\?1)l~\l~T\lfl'U'lJe:J\lJ'U ~\lLL"'rl\l111~m~VJmJ11rlm~€J1'V1tJVi1€J 

L~€J~i1~'VIEL'lhJb~mnuL1€J1'VIt:ll~bLncJ~m'l~tllJnufl1)l.'1\llJtlU~\l"!Jtl\l~lV
'IJ 

L1€J~i1~'VI5L'Ii'U 6~trmuLTI)1'VIti cJ"1JltJi1€J-:jl.'l.;JlJ€JUVi~m.l1u~~ bb61(il~e'hl~l'U€lUlUli'l"illflm:w L~TVh 1':'m'J'Vln"VeJ\lli'ltJ 
'\.l <#I (j ilJ '\ 

b~€J5tJ1vlVl~m'l~fl311'U~-:j L6"'\i1\lil1~<tll~:::fhf5)~lJ 6iltJlJl~Lf1~b~eN"ill 11fl1 ';il~u~':iVJ ml€l~lrltJ L~€ll'YIVi'lllJfl~VilJ1 till 

~1 tJ fl1~61 \l 6"'~lJ f11 ';i~1 ru"l1 V'U1~'hL~l €J~1 ~lrl €l cil-:j'lli~\l 66 ricJt€J~l tI 
" 

1 tJfl ':i ru~iJ'VlVhJ61\llJ€JuVi~mi1'UeJ cil\ll\?18 ~ 1\lVl~~Iil\l11 cil11'U1';i';ir11.1eJ,;J LLG'l:.11';i';i R6'fllJ1~ " ... 

http:hj11fl1~~\lVl1�Jt11L.nl


irtyty ld\'ll~'UbU'UG'lB~uUU lJ.ue:lml~~n(ff€J ~~'J~ t1'U ~i1tyt:y'll~~l'UL~~:i b.ul1:iJ.uBfrJ1~l\pw~~b~tJ\9l 
\9l"eJ\?l bb~l ~~1~6'I·:mltJiJeJ~€I'W~€I~vY'JtJ"J~Vl'U\9l'Jl 11dJ'Ug:llflUJ ~m."hWV1'U bLa~r1i1UJUJ1~1~fj\?l~u11~ltJ6'I~ 

v 'V v .... 

& v~ 
(a,'J"IJe:l).............................................................~'/j€l 

(tl1tl1~1';j~tJ 

, oI?Yr1 
(a,'j;g€l).. ...................... ......... j. ........................ .. 'WtJ1'U 


1,~1')~'U5) 



tf~,r'VI ilTlLiila l"1jL~'\.J.n 41n(;l 
12 'II'1lUL"lTCVUf'112 flUUl"l1'n!Ufl1 LL'iI'l-.lflft'1l-.ltl1u1Yl1 L1J!'1f'lft'll-.lt'1U nplYll'V'1 10600 

Tel. 0:2 438 2841 Fex. 02861 3286 

Ref. No. QT6406-0030 QUOTATION 

Customer U1Un'1l-.l~nlru1~11~'lU~-.l~~~UUYl~1 


Address : 7 ,!!f)Uf[l)\..n~luf'lf 6 nuu1[l)1.nfilU~f !ih1JflUl,mr.:~f) tJ1V1f)Ujf)-lU\"\YllJ1 \.,\UYl\.J"1-11 000 


Tel. . 02 589 048;r/i~ 629 Fax : Valid. 90 (days) 


Attn : Payment : 


We are pleased to submit to you our quotation as iollows: ­

Item Quantity Unit Description Unit price Amount 

2 2 

" • .l'. .. ~ 
".lUj.JLl'Vl::l'l!'illlru~1Jj.J1111 

~JSBI-250C 
~t;f) JSR 

e.Jft[l)nru" lnlt-lR . 

lflitJ-.lrj~m'il~ 
~ 80600 
~V.fl Lovlbond 
e.Jft[l)nru't'lllr.: LYlI'ILtJtlnJU 

185,000.00 

125,000.00 

185,000.00 

250,000 .00 

'Inn!lll'l9l (Remark) 

ri1~\.61fl~~u;;'1 90 iu ~'lUfll1l I Discount 

435,000.00 

fu1.lr::n... 1 tJ 

" >­IIlnfl-.l(l]1l-Jl1Un11111-.lIllU 
Confirmation 

~~-'.' -'----­

~ ~. 

l~n).J~-l~\"\ / Grand Total 

'''<It\ 
fll tD'd) ~ -- - - -- - . -- ­

CW '0 Y'if"Nj, 0'\~O~~ IS ) 



ov f/ ~ I 	 «:::idVV v~ 
~llJf11(1~€l-:Jflfl11U1V1I'H"fl'U'J~Vl1~'U'UVlU'J Vl Gl~l'UVl CJ'U, 

~<tbci bb~~ ~~ t. ~1V1th ~~1,;j11 tJGl~ b~CJ ~fl ru~fl '\,;ru~ t.1:l'Wl:::'!J el'll'lT(1 ~~ 1i]::::~e:J (fl'JJl ruenlVltl1 f"Il~~i , 	 " 
(9)VI~e:Jfl11LI,'WVl~) -;Jl'U1'U ~ 1~ltJnl'J l~bLn (9). ~UlJL'Wl:::l,~€l€lruVli1~\ih ~ ~. l,fl~eNl~

'U "j 'U \J 

~ l'Ul'U ~ bfl~m l, ~ e:Jli11Vl~U1.u-:Jl'U'IJ e:J'lv!e:J'ltlllu~fl11Vll 'l1'Vl tJ 1?11~~i'IJ 8-:J fltl-:J Vl'\i'W .. .,
i:l'lbLll'1rleJ:JJ 

. 	" d v 	 V':;;.e!i 

(9). ";ilCJrl~ bel tJ(i]fllllfj fl'\::I-t'U:::: b1:l'V'll:::'lJ€l'l'W"~Vl'J~"lle:J, 	 , 
t.I j Jt ~ J 

(9).(9) I11U:JJb'V'l1:l::l,"!Jtle:JruVlfl:JJ1111 (9)
I\J "j '\J 

(9). dJ'U~bVn::::b;el"!JiJ(i]neJlbtJ(i]-tJ(i] ~ .&1.1 
'\! 

t.I 

111 
'U 

hhJ'mJnll ~oo 

~. . 
~l bfl~e:J'lvll ~1CJ~b~'U bG'l(1 

bli. 

ci. fl1UfllHlruVlfliJmtJ 1 'U~1m::::uu1:JJlfl11'W".lb'lll;1b"lleJi 
" '\! 

<to (11:JJ1<Hlfl1Ufl:JJe:JruVlfliJ1~ 1'U'li1'l~'1bb~ ~ tJ..J cio €l-:Jf"I1b"ll(tbSllCJ(1 
" '\! 

bb:l-hjcJ lV1~e:JAlfl11:JJ bU~ tI'U bb U(t-:JeJruVlflil flG'l1\91bfl~'El'Ul:Wbn'U ±(9).0 €l'l f"Ilb"ll(tbSllCJ(;l
, 	 '\! 

~eJruVlfliJ ~o eJ'lf"ll b"llm'litl(1bt.G'ldlAlfl11:JJ(t::; b~ CJ~1'UfI1";iril'UAI (9) 
, 	 '\! 

b. G11:JJ11m~ €lnafl!VlfliJ1 'Ufl111.u'l1'U1~ bb(t~bt.i:1V1,:jtJ(t tJruVl,nil\J~'1mtJ1tJ~bU'Ub(t'lJ1WYlI 
"j 'tJ 	 It 'U 'U 

.: <V 

:weN bVl'\J"!J(i]blil'U 

b'lI. ntl~nlwmtJ1'U~ ~1Vl'rU~mJUn";irulbfl11::::~~1'1'l
'\!, 	 I 

~.1inulwYll ~lvo ~~o LltWl 

(9)0. u7;l';;V1r:rt-l~\ill~~ufl11'\ime:J'lI111:lJ:JJlm'\il'U ISO 0;(00(9)
'\! 	 ~ 

(9)(9). 	 'lJ€J'l~r;l~:JJ€)U~eN bu'U'lJ'El'l1Vl:WcJ'll:Wbflm,h'UnTI1.u'lI'Ulnntl'U I,b(t:::: 

1ibfl~eNh'fnmTIi'll'U\J'Ul:ll:JJI'HI1i~I'U1~~ 
'\! 



(9). btJ'Ubf1~El,;j\ii':iT~11'1 BOD #lltJfll1lJ~'U bb UU~ bG'lf11'Vl'JlJf1b61l'Ub"lleJ-;l 

®. btJ'ULfl~fNiJe),VI1'tJ~:IJ1ru BOD 1'UJ11t'ltJmP1tJVI~nn1':ibtJ~tJ'ULbtJ!;1"H"111lJil'U'lJeN 
mJn~k~'U~bbUflVlb~CJ1oUtill'Un11~Eltl~GnCJ~1'JB'U'Vl~~'lJeJ"lJ11'U'VlI'11~ 

mg/l1~~CJ\91d"l 

IV IV 

fl11lJ b 'lJlJ'tI'U'lJ El"l 

VI1:lJbbUU:IJ1V1J:jj1'UG'fl n&'!1#lbb&'!~ Lf1UtJUVlfl fllllt'UVl1.h CJ fl11lJliilHl... 
<to bUtlbbUUelectronic sensor 'lJ1m~f111lJil'U 
<t:. bbe.J ~mu f1lJ~"lVllJ~btJ'U'J~uulJlJi1lJr!~, , 
b. bfl~B~iJ81iJ~VltJ~f11'Jvh:n'U11'1t:J'5\ii1'UlY~• 

'j:::CJ~b1m1'Uf11d1~ 

(;')I. G'fllJl'HlliJ~I'1'jTili,1BU r11 BOD 

b ~1eJl'.h~ ihJ1~f11'J(I1'Jl'iJ1~ 

1I'1CJ~llJl':i/,l1i'j::::tJ~b1m1tJf11'J\ii111irr~ BOD 

~. Hl'W ®rnoV, 

r;;.!.. 

- ,x1 Yi~8lJ Battery b 

b 
, , ,;: 


- bb'Vl\l bblJ bVl61 n b 


- 8tJfl'Jru~mJl'lJ1~ (Seal Iiiltn'U b, 

- r1iJB1'Uf11':i1if\ll'UJlTI:~:n1vl!:Jbb;;'l~fI1~1 1ii1'U1'U (9)
'U 

(9)0. btJ'Uc.J~(71f{ru~Yi1#l1'11lJ:IJ1(711:jjl'U r;;.!.00(9) 
'" 

ft/ ~ t::. V c::w t.J 

®. VI&'! flbnru'l'l nT;jY'l\Jl1rulf1~ 661 €lf1'lJmG'f'U€l 

- bnru~':ilfl1 

- ':iltJ61~ bBCJt'lf],ru~n~ru::::buY'l1 ::::vrG'f~,LU'U1tJVI1:lJ~'V11.h tJ"lTl.Jfll'V1'U~ 

, 
't!nl"111nTj~\l6Ll\91~BlJ'ihu1runl'J

" 

, 
I 



""1 

C"'•• --­
IV <at II V (( 

(iJ1.:J61TJAlililtJ1 'J.:JrliJ1'Jl'liJ), 
tl G-1~eJ'l ~f)1'JLJ~V!1'J~1iJ~.:JV!1~t.liJ'Vl~~ 
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l,~iJtl'J~b(1~'li)
'" 

t 
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I. l~tl€f11'IJ~fJJ~ru'HiJfii;Jll~ 0 f.l~rl'llelHU;fJff(i-!j 70 €J.!Jf'1'll91nl;'Uff 

2. fflSJ1';H1A1t1flll~\u'HfjiiH~::i~nj;ilLilA llflf)1d'}11~1\.l1f1tJiJwmJ~ 250 ~~'J 

.3. 

4. Digital !VlJ(~Orlmc:esSior PID 

6. i'hrulflfl1(Jlu 500 x 500 x 1000 U~::iJ'Il\.llflfl10Utlfl 680 x 825 x 1770 

70 e~ffl 

"" L91f1IOJtVtl 

8. iJfl111lflm~lfl~e'W'ilLiiu ±0.2 'fiQwHlJil 20 EJ~fl1I91m9fl:Jff 

9. ± 0.5 tl-!jrnl~m~tJff 

4 'lot c: V" d: 'I 91 & q 'j,I ct,et ~ 
10. ~'Vi¥HUJffl'1'j'U'HllumJ\.lmrnfffl1(J lU~ lYle 1'H~W'l11J1l1lfl1UJ,rIJ11ff;jJe 

II. ffl1l1~fl~~nmU{lql'llAhhrt:Wfdl i111l{l 59 uln 

... • 	 c$ 
12. 1J7l::1J'U'YIlfl11lJWUU'U'U CFC-Frec 

13. ihhg;~ 2 i\.l, 1~O'ih8:'(l05\.luvf1'il~an'Y'lrtlllnmi~1J!bl1b'Hl~Jlt~'ElrnjtlA~m.j'lJtliiYl Lb~:;'tl'ig;;~Al\.ll'W'i)t 
1~ut11::9jm::;\1ni 1ffl'Hi''Uti~If1~~1e Eh<l 'Vl~t:l1J ~1t1'1lfJ'lJtI1 ~9r~1f1U ~'Il~J'U(L~tJ fl11lJ'YfU1HU '\.HJ~tm::; 

14. 	iil::'I1'Ufl111l1l1lt1flflfJ 

'i::; 'U'I1;J 8-3fltl ~1lI 'HjJiJ\i-unu nl1r11~~~H CUT-OFF 

1::'U'U;JV~n\.l~Q.I'l1.fJij~1Ifi\.l,f1':hfl1~t~11' LOW CUT-OFF 

~ Fuse ;JtNfi'\Jlyl.yh~1 

15. ii'1lgfliYl~tJ~nu\hrl1(J'uiih'l1i''IJ~PJ~l'lJ f1'lru:iLml~l'f~l~ '1 ~lti1'U ~1i'!tJvflil 

220 V 50 Hz 

~_____ .J __ 

) c 



19. 1'.i'Hl'W~f-la~ 'tf>l'~mJ1Al11'W ISO 9001. ISO 14001 U~:::1Jl~':l~l'W CE 

~, "!'II ~ ''''i''' '1111 , !II !II '" '1"4 '1:1''''20. 'lJa~V1'1H1Jatl~B~i1J'U'lJ3-!l fH1JtI-!l 1JlfltJr-lTWfl1'.i L"Ii~l'UmflBU Ll(l~~'lJll:l~tI~1.'(l'5~m'.i l"liLPI;sfl~ l'HfltJ 

~~~l'W'l'Uffl1Jl'Hlt~.;jl'U'AA 

) ('tJ"J
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def tng Infony - inn JSBf·Sedes 
REFRIGE RATEDDescriptions 

BOD 

JSBI-1SOC Refrigerated BOP Incubator lS{) Uter 130 VAC 1 ph 50/60Hl INCUBATOR 
JSBI · 250( Refrigerated BOD In(ubator 250 Liter 230 VAC 1 ph 50/50Hz o c: ~ 70C 

JSBI-420C Refrigerated BOO fncubatoc 420 liter 230 VAC 1 ph 50/60H2 

J5BI-840C Refrigerated 800 Incubator 340 Uter 230 VAC 1 ph SO/6(JH2 

Shelves 

PHS-ADG Perforated Sheli, S!ainle>s Ste e.l 304. for JSBI ··150C WHO x D480 ",m 

PH5-A06 Perfo.ratec Shelf. Stainless St"el 304, for :SBI-l.50C W4"0 x DlSO n1m 

PHS-AB Perforated Shelf, Sta i nlESS 51e!'1 304 . for !SaJ-420 C Wf, 70. D5S0 rnm 

PH~.-A14 Perforated Sheii , ~;a , ni p.$~, Steel 304, ier )SBI·840C WE-IS, D,lS m rl'l 

PHS-COS Wire Shelf. PVC Coated, f·or JSBI-.1SOC W1l70. D480 mm 

PHS-COS Wire Shelf, I've Coated. for jSBI · 250C W4 70, D41W mm 

PHS-COG Wir~ Shelf, PVC COoted, for JSBI -420C W670. D580 mm 

PHS-C07 Wire Shelf, PVC Coaled, fo' !SBI· S40C '1'1675": 0525 mm 

PHS -A99 Srlelf Support , Se l of 4 ea 

':1.'1: ( ! . .: t: ~~{ : :." y , ). is t'J. :;.- "J' ,;. .-­ :(" ' ".:'= ,.,:" !~ ' t. .. .. ";: :. 

0 o , "'i u .!:'. f1 , ~; ' )O !l,..; \~ -:.' : 

Fax: +82-41·856-3079 

info@jsresearch.co.kr 

www.jsr_kr 

www.jsr_kr
mailto:info@jsresearch.co.kr


JS!!I-1SO( j~81-25QC JSill420C JSSI-S40C 

Dimension Oate 

Chamber Vo-!ume 	 1SO Uters Z50 Liters i;2t1 Uters 3..tO Utef~ 

SOO SilO, 600 x ~...OO;; 700 )t y 500. lOGe· 

6&O<82Sx1370 "gO 82" t 1710 SJ-iO:to: 915 ~ 17:{1 15S0,925)' 

W?ndow Dims. {WxHj 	 561,677 S6J)( 1077 761 i>: 1077 661/1077 


:Ii] e. 3-61,:".:1 ea 72 e;: 


2 ea S €f.! ~ ", 


Performance Data 

Heating& CQoltJ1g System Forced (Ol1've-ctiDn with 

0"( H.. 70 'C, (U r~,clutiQn 

O.lCQ.l 

lemp"f!rature Uniformity at 20.0 "'( +J- 0.5 '(. 	 +/- LOC 

Controll"r 

8utlon anc JogfVpe 

Full S.ze D:gital Elack Ught Graphic LCD Display 

3 Zone PlC Control 

Cahbratiaf1 

Max, 99 hr 59 min by 1 min resolution 

Max. 99 hr S9 min by 1 min resoiut-ion 

crilSS A Pt·) 00 Ohl1' S~n'Qr 

RS·232C Comrnumc.alion Interface [OPTiONI 

Sody 	 EPD:<V Powder Coated Steel 

:;.0 mrr: Thick Temr.wf('-d 5iifety Gra5~ Detor 

Data 

Safety Dev'{~ 

Electrical Data 

230 +/- VAC 50/60 hI I 1 Pha,.e 

1.6 kW 71 amp 1.SkW I,camp S.:lf.W 22.0,,-np 

Plug (oniteuratie:u (Et 7/1$chukoorBS 1363 

Us.able Conditicn 

"­
('4,.6\ ') "% 'ti;f) 



Gj ,,!II 

..... _ ___ .,f,./'......­ __ _ ' __ 

L 	 t;~hJ~~'\l1~rj~ BOD tf1 1:If111'lJium.J'utltttl'l 1mUfl t9l'Ut9l''fl1 u'nf'Hnmn'nh£J'Yl (Mercury 

2. 	 tl'l~iJ~!'ll'lJ'lJl~~!lU AWW A, WEF Standard Methods 5210D 
" , 	 ' 

3. 	 BOD iUl41 l~tl£J1fftll1"'f)fl1'Htliif.l'Wutl~Hf1Jl'lJiU'IJ£J~fltlfl;l'iJUVi 

H1JflVi~t'.Il~tlh.jfl1':itim.J'ff"1t1tl1'SiJU'Yl1-tf'IJf),'lt11i.u'U1?r1f1 ~~tl1Ul'Hrrfliiil BOD trJu mg/I itf 

lfl!'JfI'H lfl!'Jhj~£J·n.yl dilutions bitt::: titration 
Qlt "I"t ill' 44 o,.t1lf~ t

4. 	 trl11l'Hl1flfl1 BOD l';lfl'HfI!: 6 \9I1£Jm~ 9l'~ta£Jm~ 1';l 7 'in\! 0-40,0-80,0-200,0-400, 

0-800,0-2000, 0-4000 1fl.rH)::1~ BOD 51U I9Il'lJ'lJ1191':iJ1U!flf)tt tI~tl1~ itW~ 281U 

... I 	 4 Q .::& 0 .cia t ~ tI I) <i I) Q.I'l " 
1J'S:tri'ltlfl1'1'i lLft~'lJfll'.iVlH1U'Yl~mlfl1'.i ~'It'J:;1J1J Motor Vll ml':::mn bUfl1':i'lJ11~'JnEll Uft: 
",' 	 . 

'U'!JfHnnilfl1t11'ULfl1£J~ij Pressure sensor ,$·;ltl'l'Uf11':i(ii\'.i1'il1f1ml'lJfl'lJ'lJCl~Cl£Jn;11)uVi 

ltl~I'J'lJlttltt·mt'l:::utl'l¥hotlfnJll1Ju mgll '11m BOD 
• 	 'II 

. 6. i1lfl~fl~~TlJfJ'lJtf'm'.i::1J1J Microprocessor nrHfI1'JJfJ'lJn~l1lJ';lt1J'\..!j:::'lJ'JJ~l1ff'lJrlff 'iJtlurt~-.1rl" 

LCD 

7. 	 ffl'lJl1mtff~~!iil BOD ~\1n1f1mh~~£J!~£J~i'lJ 51U L~'lJiJ'\.ji1ni'UtI'\.htlfl11lJ~11';l(J~un'JJ 

~"'''1'''1~'~'''n1'''''' ,..:.., '~"'n,~I., 1 <iii • 'I' "I <?! d

IJ ."... ""'u ..., blJ ... 'uu .1J... I):::iJ'lJYlfl!iili',jfli1 L'lJ'l L"tHJflL1J'lJ 21U I)::;UUYlfl!iili',jfl 

2 ~11:IJ-.1 Lft£JmiJu 2-28 ~:::UUilff)!iili',jn 24 ~11l.J'I 
., " 
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Biochemical 

Oxygen Demand (BOD) 

BOD - biochemical oxygen demand - is an 
expression for the quantity of oxygen required for 
biological degradation of organic matter in a 
waS1e water sample. BOD measuremellt is the­
refore used as a basis for the deteC:ion of biolo­
gically degradable organic matter in water. The 
difference between BOD and chemical oxygen 
demand (COD) is that COD additionally registers 
biologically non-degradable organic matter. 

BOD measuremen't 15 therefore an important 
measurement of the effects of domestic and 
indtis.trial waste water on sewage plants and 
outflow points. 

Manometric, respirometric 
BOD measurement using the 
Lovibond4!l BD 600 
The 10vibond" sensor system BD 600 is a 6 sample 
s}'5!em that allows precise measurements of BOD 
based on the-manometric principle. Manometric 
respirometers relate oxygen uptake tothe change 
in pressure caused by oxygen consumption while 
maif1\aining a conS1ant volume. Thanks to the 
modern in!~ral pressure sensors, it is no longer 
necessary to use mercury fOl' pressure 
measurements. 

Measuring ranges and sample 
volumes 
The BO[l i~Jel 01 a sample depends on the 
quantity '01 organic matter present, whic:t. can 
vary considerably. The Lovibond~ BOD measuring 
system B0600 is therefore calibraled for the 
various sample volumes and the corresponding 
me-asuring ranges. listed in the table below. 
The oveiall measuring range of the system is 
0-4000 mgtl. 

For an measuring range'S, BOD is shown directly 
in mgJ1. . 

~ l~r 'rl f)Q.J 
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Pressure sensor 

Seal cup 

Sample bottle 

Gas phase 

Wastewater 

Range mg II BOD Sample Volume mI 

o - 40 428 

o - 80 360 

o - 200 2M 

o - 400 157 

o - 800 94 

o - 2000 56 

o - 4000 21.7 

BD 600 Principle 
Respirometric methods proVide direct measure­
ments of the oxygen consumed by microorganis'n.<, 
from an air or oxygen-enriched enviro,.,mE.'nt in 
a closed vesst>1 unde< conditicll! of constant 
temperature and agitation. Carbon diox;de 
produa>d metabolically by the bacteria is 
chemically bound by the potassiUm hydroxidt' 
solution contained in the s.eal cup in the bottle. 

The result IS a pressure drop in the system, which 
is directly proportional to !he BOD value and is 
measured by the BOD sensor, The BOD level is 
then displayed directly in mgll. 

The BOD values are stored automatically in the 
sensor memory in regulary interval5 and can bE' 
called up on the largf'-format display at any time 
....ithout the need 101 time-consuming converSion 
using factors. Tnis means that test series that end 
on a Sunday can be evaluated during the follow.ng 
week without any problem. Measurement series 
can be stored on USB sticklSO card or transfered 
via USB cable or Sluetooth to evaluate the datas 
on a computer. 

The measurement period is user-5elect.able 
between 1 and 28 day-; to suit the application. 
While short measUrement oeriods are us.eful for 
scientifIC applications, standard SOD measure­
ments typically extend over a period ot 5 days ­
and manometric determination of OECD, for 
example, generally takes place over a period of 
28 days. 

Applications 
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Day 	 Display 

1. Day 	 150mgtl 

2. Day 	 220 mgtl 

3. Day 	 240 mgtl 

4. Day 	 250 mgtl 

5. Day 	 260 mgtl 

100 

250 

200 

ISO 

100 

so 

Start Day 1 Day 1 Day 3 Day 4 Day 5 

BOD, Diagram 

gODacce~so(iC'S 

De livery Content BD 600 

Eval uation of measurements 
The SD 600 measuring system records a measure­
ment once every hour, independent of the length 
of the measuring period. This way the quality of 
the series of measurement can be evaluated in 
an early stage. Current values and stored values 
may be called up at any time. Stored value can 
be displayed numerically or graphically. The table! 
graph below illustrates an example of BODs 
evaluation. The development of BOD over a 
period of five days is easily seen. 

Automatic start function 
Variations in sample temperature prior to testing 
result in pressure variations within the measuring 
system during the temperature equalisation 
period In the thermostatically controlled cabinet 
Of BOD measurement is' to .takeplace at 20·C, for 
example). Such variations would normally cause 
errors durino manometric measurement. In order 
to prevent s~ch errors, the LovibO.ndp> BD 600 BOD 
meter is equipped with an automatic start feature: 
measurement does' not co:mmence until the 
temperature in th'e samples is the same as that in 
the thermostatically.controlled cabinet. This rules 
out the possibility cif temperature (and hence 
pre.srure) fluctuations that are not related to the 
manometric measurement . 

The complete BO pDO 
measuring system 
In addition to the BOD un it for measurement 
and storage of BOD levels, the Lovibond" BD 600 
BOD measuring system includes sample bottles, 
measuring sensors, non-wearing inductive stirring 
system. overflow measuring flasks for metering 
of sample volumes. nitrification in hibttor and 
potassium hydroxide as an absorbent. 

Delivery Content BD 606 

Technical data 

Meas. prindple Manometric; mercury-free; 
electronic pressure sensor 

Ranges 0 - 40, 0 . 80. 0 - 200. 
[mg/l 0,] 0- 400. 0 - ~OO, 

o -2000, a -4000 mgll 

Accuracy'" 0.5 % fu ll scale at 200 
( 

Applications BOD\, BOD;, mCD 301 F ... 

Display 128 x 240 pixel. 45 x 84 mm. 
bac klit 

Measurement User-selectable. between 
period 1 and 28 days 

Auto result Up to 672 results, depending 
storage on measurement period 

Storage - hourly (1 day) 
interval - every 2 hours (2 days) 

- daily (3-28 days) 

Automatic - After temperature 
start 'function equalisation of samples 

- Can be switched off 

Power 
supply 

3 alkaline-manganese 
batteries ("Baby" ceU.s/size .. c") 
or via power supply unit using 
y-cable togehter with stirring 
unit 

Interface USB host port (USB stick) 
USB device por. (comput<'rl 
SO card Wireless via aluetooth 
dongle (optional) 

CIO(k Rea l-time clock 

Protection class 	 IP 54 (sensor head) 

Dimensions 375x181 x230mm 
(L x Wx H) including stirring unit 

Weight 	 4100 g. 
unit with bottles & batteries 

wwN.lovibond.com 

Housing 

Approval 

5775 g, 
complete with stirring unit 

ABS 

CE 

'No standard is available to Check the accu racy of 
re5pirometric oxygen uptake measurement. 
Tests with a gluCQse-glutamic acid sollf"Jon having 
a known theoretical BOD have sho",," that '.he 
variation is approximately 5 % in the range of 
50... 100 mgl1 BOD , and 3% for higher range. 
Minimum Response or sensitivity of respirometric 
systems is abo ut 0.05 .. . 1 mgll. 
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Acc€ssc5nes ' .' 

Item 

Sensor head 

BOD sample bottle 
Brown glass. 500 ml 

BOD sample bottles, Brown glass, 
500 mi. set of 6 bottles 

Inductive stirring system 
for 6 samples. 110-240 V I 50-60 Hz 

Stirring rod 

Stirring rod remover 

Rubber gasket 

Chemicals: 
Potassium hydroxide solution 
45 %. SOml 
Nitrification inhibitor (N-ATH) 
50ml 

Overflow flask. 21 .7 ml 

Overflow flask. 56 ml 

Overflow flask; 94 ml 

Overflow flask. 157 ml 

overflow flask, 244 ml 

Overflow flask. 360 ml 

OV~rlIoW /task, 428 ml 

COI?1p!ete set overflow flasks 

Te~ set. 80D CM test tabie~, 
bo~ with 8 tnblet5 

. usa· cable, length 5 mew (optional) 
I 

Y-(able 


Bluetooth dongle (optionaO 


Remote control (optional) 


Order code 

24444 70 

418644 

41 8645 

24444 52 

41 8637 

418638 

418636 

2418634 

241 8642 

418664 

41 8655 

418656 

41 8657 

41 8658 

418659 

418660 

41 8654 

41 8328 

24444 82 

244 44 75 

24444 80 

2444481 

Test set for SO 600 
We also supply a test set to check tor correct 
operation of the Lovibond'" BD 600 BOD meter. 
The set contains 8 BOD CM 1 test tablets that 
cause ;; defined oxygen consumption. 

The tablets are easy to use. Simply place a tablet 
in the BOD bottle, start the measurement proc~s, 
read off the BOD value after 5 days. and then 
compare with the defined value. ff thiS value is 
within the Quoted tolerance, this means that the 
BOD measuring sySiem is functioning correctly. 

BOD eM test tablets, order code: 41 8328 

Temperature equalisation 
during BOD measurement 
Temperature equalisation is essential prior to 
biological testing, as temperature has a major 
effect on biological activity. BOD measurements, 
for example, are always performed in a 
thermostatically controlled cabinet at a 
temperature of 20°e. 

For temperature eQuafisation, we recommend 
Lovibondz thermostatiGll1y controlled cabinets 
with a user-selectable temperature fmm 2·C 
t040·e. 

Inductive stirring system 

.. ~ 

Inductive stirring system 

The microprocessor-controlled LOVlbond" 
inductive stirring system is non-wearing 
and maintenance-free. in other words, there 
are no moving part; in the system. 

At regular intervals. the magnetic stirring 
rods are accelerated and slowed down again. 
taking them up to maximum speed and back 
down agalO. This ensures the centralization 
of the stirring rods. 

Stirring rods that move away from the centre 
of the bottle are re-centered quickly and reliably. 

The inductive actuation system guarante~ 
maintenance-free operation (no need to 
replace drive belts or burnt-out drive motors) 
for many years. 
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