
uuu -3. 4

-;lTUTU
, ,

':i1rl11'!'El'VI'Ln~

('U1'Vl)

90,000

120,000

40,000

30,000

l.:Jb~'U

('U1'Vl)

270,000

120,000

80,000

60,000

530,000

1. bl'l1b~n1vh~l bbtJ'Url1tJrl:W'U':i':imml"1,
2. bl'!lb~n1yJvh bbtJtJ~'1J'1J1ml"1

"3. ~1.:J'I11rl1tJrl:W'Elru'VI.f1ij
" "IJ

4. brl~'El.:JFn'U?ll':i1~rl11:W1'El'U

':i'J:lJ-3'U'll':i:::W1tu (~1 bb61'U6l1:W'VI~'U'U1'Vl~'J'U)

,
'VI'U1~

d3 bm'El.:J

d
2 bm'El-:)

d
2 brl':i'El-:)

2. 'll':i:: b.f1'Vlfl "a.ntu",
(....) 'l.h::n'EltJ'El1rl1':i1'VIli

(....) rl'El:wYi1bl'!'El1

(....) 'Vll'Ibb'Vl'U

(....) ~'El-:)?l~V1

3. b'VII'!~~fl'J1:W~lbtJ'U•
b~'El.:J":\J1n?ll'1J11'111YJ~mhh:: ~n!?i hi'b~:w-rtJi( nPlmn ':i::~tJtl~ru ru11'!~'VI~n?ll'!':i 1'Vl~1 m?ll'!':iuru.n I'!

Cl v v "

YJ~m1tl':i~~n!?i~-:)bb~tJm':iPlmn tvctcto ~-:),r'U~-:)bb~tJm':iPlfl'l~n tvctctm bumi''Ul tl bu'UtJ~i(nPlfl'l~n1 'U,
'VI~n~m ":\J~I'i''El-:)'Vh1rl':i-:)-:)1'U(project) ~-:)?ll'1J11'1111~Yi":\J1':iru1bb~h..h 1rl':i.:J-:)1'U~b~mntJm':i'VlV1rt'El-:)~1'U

l?l~1"11?l1'!1 (material experiment) bU'U1m-:)-:)1'U'VI~-:)~i(nPlfl'l~l?lll.J1':i'l'vh lvi1 'U':i::~::blrt1 (9) tJ bb~

?ll'1J11'1111liiibrl~'El-:)ii'El~":\J::':i'El-:)-rtJm':i'Vh 1m -:)-:)1'U~-:)n~11 '1J'El.:Ji(nPlmn ?ll'1J11'111i b~'U".h brl~'El-:)iJ'El~-:)n~11

iirl11:W-;l1 bU'U'El~1-:)~.:J611'V1-rtJi(nPlmn bbrt::'U'Eln":\J1n.Q~-:)?lll.J1':itl1m 'Um':i~l bii'Um':i'Vh1~~ 1'U':i::~tJ?l-:)'1J'El.:J
"IJ

rlru1'El1":\J1':i~1'U?ll'1J1':i1:W().:Jbu'Ufl1':i~m::~tJ-:)1'U1~~1 ~iie..Jrt~:W~'Vltl.J1n~-:)~'Ubbrt:: ~-:)bu'Ufl1':i bl'!~~:wm':i

':i'El-:)-rum ':ibtJ V1'VI~ n ~ I'!':itl~ '1J'1J11'Vl1'U'El'U1 rll'! 'IAl1'El:W~ -:)':i'El-:)-rum ':iu~m ':i'q:W'11'U 'VI~ 'El m ':i~1:WiJ 'Eln u
mrlb'Eln'1l'U

11 • , ,

:W11'!"a~1'U-u'U~hVim"aii 'El~l-:)rt:: 1 brl~'El.:J
'"

1'liri1'V1i''U1't11 lfl':i'N1'U (project)

"a::~'U tl~'1J'1J11'!~ ~1'U'J'U'I!nAmn 30

iimhb6l'J 0 1'lifl1"al~ 0 oU1':iVl 0
u ,

'VI~n61I'!"a l'Vl.tJ YJ~mhh::~n!?i
U ,

fl'J1:wm'Ufl1"a1'li,:j1'U 17.5 -&11:w-:)/~tlV11~

4. flru~n~ru::b~'Vn:: (Specification)•
4.1. b1'!1b~11'V'IVhbb'U'Ufl'J'Ufl:W'U'a"atnfl1f1•

4.1.1. ':i1E.m::b~~V1.y(11tl

1m'U-:)1'Ube..J11?lV1?lll.J1':itlrl1tJrl:W'Elru'VI.f1ij1'Um':ibe..J1~1~m1:w1'El'U1'U'lid.:Jlli~lnl1
'I 'I 'I \J

1100 'El-:)I"1Wllrtb6/i~?l?lll.J1':im~:w bbti?l~I'i''El-:)m':i'VhtllJn~~l brl:iJ1~'IAl1'El:W~-:)~.:Jb1nl 1urns
be..J11~

4.1.2 ':i1~rt::b~hJV1'Vl1-:)b'Vlrliirl

4.1.2.1 ?lll.J1':itlv1'l'Elru'VI.f1ijl~?l-:)?lV11100 ml"11 l~m~ 1'Ublnl 65 'UTVi uae
'I 'lJ 'U 'I

?ll:W1':itlv1'1'Elru'VI.f1ij~m~ml~?l-:)?lV11050 'El-:)1"11
'I \I 'U 'I



-

4.2.2.2 1?i'1Lfl~eJ~mfJ1'Uii'IJ'\.Jl{i)1liLfhJ 15x21x20 'lllJ 'IJ'Ul{i)m fJ'UeJfl1liLn'U

65x55x58 'lllJ iifl11lJ"'il1li~lflll 6 ~I'l'j•
4.2.2.3 H1'Wvh 220-240 b~vi 50 LU~'Vl'liLL~~1-tlnl~~1'Wvh 2 nl~ll'l(;)

4.2.2.4 ?h'U1~mllJ1eJ'Uvil"'illfl Silicon Carbide LL'U'UKanthal Globar ~~vil

1~eJ1fJfl1'j 1-tl~1'UfJl1'Ul'U.
4.2.2.5 O'U1'Url'Ufl11lJ1eJ'U~vil"'illfl Low Thermal Mass i.'11lJ1'jm~lJmllJ1eJ'U

1~mh~'j1{i) L11

4.2.2.6 'lh~I'lLU'ULL'U'ULtJ{i)~'U~l'U'U'UVertical counter balance ueJ~rl'UmllJ
"

1eJ'UlJlm~'Vl'U'Vlthm -tl~1'U LL~~ii'j~'U'UI?i'{i)1'WL~mh~I'lLtJ{i)
" "vd 0 a .QIl.I""lI I CUI

4.2.2.7 m Lfl'jeJ~mfJ'UeJfl'Vll"'ill flL'Vl~flLfl~eJ'U{i)1fJi.'1 Epoxy 'Vl'Ul'leJfl1'jfl{i)meJ'U

'lJeJ~i.'11'jLfliiLL~~vilfl11lJi.'1~eJ1{i)~lfJ LL~~LU'ULL'U'U~.nr~2 i'U Double

skin UeJ~rl'Um llJ1eJ'U"'il1flfl1'j61lJe:ri.'11{i)'ULfl~eJ~

4.2.2.8 1?i'1fl1'UfllJeJru'Vl.fllJLU'U'lJU{i)PlO Control LLi.'1{i)~rheJru'Vl.fllJ~~~H (Set
~" '" 'I 'U

point) LL~~~ru'VlJJlJ"'il~~mfJ1'ULI'l1'1"11eJlJrl'U(process variable) ii~l

sensitivity ~ 1 eJ~1"11L'll~L"iifJi.'1

4.2.2.9 ii Solid state relay 1'Ufl1'jfl1'Ul1lJnl~~ 1'Wyh Vi~ru'VlJJlJ 5 eJ~1"11

L'll~L"iifJi.'1fi~ 40 eJ~1"11L'll~L"iifJi.'1Humidity 85 %

4.1.3 'jlml~L~fJ{i)~'U1

4.1.3.1 -r'U'lb~rl'Uflrum'l"l 1 tJ•
4.1.3.2 ii~iieJfl1'jH~l'U 1 'll{i)" ,
4.1.3.3 'U~,;''Vler~~1'l1~-r'UlJ1m\Jl'U EN ISO 9001:2000

" '"
4.1.3.4. erLi.'1'Umlfll(;)eJ~ii'V!'u~~eJ-r'U'jeJ~fl1'jLU'U1?i'1LL'Vl'Ul{i)fJm~"'illfl'U~,;''Vler~~1'l

" "
4.1.3.5 ~Li.'1'UeJ'jlfll(;)eJ~LU'U'U~,;''Vl~1~-r'UlJll'l'j\Jl'U ISO 900 1 LY;mu'U'lb~ lfJ'llU

" '"
1'Ufll'j'U~fll'j'Vl~~fll'j'IJlfJ~~

4.1.3.6 LU'U~~I'l.nru'V'i"'illflfl6'ilJ'lb~L'Vl1"1fJhLl 'Vl~eJmlJ~fl1• •
4.1.3. 7 erLi.'1'UeJ'jlfl1(;)eJ~vilfl1'ji.'115I'leJmlJfl1'j1-tl~1'U"'il'Uflllm -tl~1'Ui.'11lJ1'jrl1-tl

" "
~1'U1~

4.1.3.8 ~Li.'1'Umlfll(;)eJ~-r'U~{i)'lleJ'U1'Ufl1'j~{i)~~'j~'U'U 1'Wvh LY;eJ1~Ll'll L~1i.'11lJ1'jrl
"
vil~1'UL~lJ'l.h~~'Vl5m'l"l

4.1.3. 9 nl'Vl'U{i)ci~lJeJ'Um.nru";~~'VllJ{i)m fJ1'U 90 l'U'Vl~~"'illfll'U~vil61rut1J1
• u u

4.2. bI'l1b~.J11'W~1bb'UtJ6'lruru1fl1A ~1'Ud'U 1 bfl~eJ~.......
4.2.1 'ilfJ~~L~fJ{i)vi'1 hJ

1m'U~1'UL~11i.'1{i)i.'11lJ1'jrlfl1'UfllJeJru'Vl.fliJ1 'Ufl1'jL~1~1fJfl11lJ1eJ'U 1'U'lb~ lli~lflll
, •• , 'U

1500 eJ~1"11L'll~L"iifJi.'1i.'11lJ1'jm~lJLLni.'1~(;)eJ~fl1'jvil'LliJn~fJ1Lflii1~'I"I1eJlJ~~~~L 1~11 urns
L~11~

4.2.2 'ilml~L~fJ{i)'Vll~L'VlflUfl

4.2.2.1 i.'11lJ1'jrlvileJru'Vl.fllJ1~i.'1~i.'1{i)1500 eJ~1"11L'll~L"iifJi.'11~mfJ1'Unm 65 'U1Vi
•• 'U 'U 'I

LL~~ i.'11lJ1'jrlvileJru'Vl.fllJ~m ~eJ~1~i.'1~i.'1{i)1400 eJ~1"11L'll~L"iifJi.'1
'I 'U 'U 'I



4.2.2.2 1'i'1LFl~€l":l.fl1tJ1'Uii'1J'U1~hhn'U 14x15x25"1!l.! .fl1tJ'U€lflii'1J'U1~ l:WLn'U

72x56x67 "1!l.!iiFl11l.J"'ill:W~lfl11 5 ~I?l';j,
4.2.2.3 1mv.JYh 220-240 b1(;1vi 50 L~1'Vl"liLLm~1offn1~..:JlvJYh3.5 nb(;111?l1'l

4.2.2.4 ci1'U1V1Fl11l.!1eJ'UvhiJ1fl Silicon Carbide LLUU Kanthal Globar ~..:Jvh

1V1eJ1tJfl1';j1off..:J1'UtJ11'U1'U,
4.2.2.5 il'U1'Utl'UFl11l.!1€l'U~vh"'il1fl Low Thermal Mass ?l1l.J1';jm~l.!Fl11l.!1€l'U

1~€l~1..:J';j1~L~1

4.2.2.6 'lh~I?lLU'ULLUULtl~~'U~l'UU'U Vertical counter balance UeJ..:Jtl'UFl11l.!
'U

1€l'Ul.J1m~'VlU'Vl1r1moff..:J1'ULL(;1~ib~uul'i'~ 1vJL~mh~I?lLtl~
'U 'U

4.2.2.7 1'i'1LFl1€l..:J.fl1tJ'U€lflvl1"'il1flLFl~€lU~1tJ~ Epoxy 'Vl'Ul?ieJfl1';jtl~fl1eJ'U'1J€l..:J

?l1';jLFliJLL(;1~vl1Fl11l.!?I~€l1~~ltJ LL(;1~LU'ULLUU~,J'lr..:J2 -rr'U Double skin

U €l..:Jtl'UFl11l.!1su-n fl fl1';j~l.! ~?lb~'ULFl~eJ..:J

4.2.2.8 1'i'1Fl1UFll.!€lru'VIJlihu'U 'llD~ PlO Control LL?I~..:Jri1€lru'VIJlij~~A) (Set
'I 'I \I 'I \I

point) LL(;1~~ru'VI.fJij"'il1..:J.fl1tJ1'ULm~1eJl.!tl'U(process variable) iiri1

sensitivity ~ 1 €l..:J1"11L"1!(;1L"iitJ?I

4.2.2.9 iiSolid state relay 1'Ufl1';jFl1u~l.!n1~..:JlvJYh ~ ~ru'VI.fJij 5 €l..:J1"11

L"1!(;1L"iitJ?Ifi..:J40 €l..:J1"11L"1!(;1L"iitJ?IHumidity 85 %

4.2.3. }ltJ(;1~LVtJ~~'U1

4.2.3.1 fU'lh~tl'UFlru.fl1~ 1 U,
4.2.3.2 iiriiieJfl1';j 1off..:J1'U1 'll~

'U ,

4.2.3.3 U1~'Vlert:.J~1?l1~fUl.J1I?l';j~1'UEN ISO 9001:2000
'U '"

4.2.3.4 erL?I'Um1Fl1I'leJ..:JiJ'VI'u..:J~eJfmeJ..:Jfl1';jLU'U1'i'1LL'Vl'Ub~ tJ\?l';i..:J"'il1flert:.J~1?l
'U 'U

4.2.3.5 erL?I'U€l';j1Fl11'l€l..:JLU'UU1~'Vl~1~fUl.J1I?l';j~1'UISO 9001 L~mu'U'lhdtJ'llti
'U ••

1'Ufl1';jU1fl1';j'VI~..:Jfl1';j'1J1tJ~~

4.2.3.6 LU'Ut:.J~I?l.tlru';"'il1flfl~l.J'I.h~L'Vl1"1tJhtJ 'VI1€lml.!1fl1, ,
4.2.3.7 riiJ€lfl1';j 1off..:J1'U'<il1'U1'U1 'll~

'U ,

4.2.3.8 erL?I'U€l';j1Fl11'l€l..:Jvl1fl1';j?l151?l€lml.! rm 1off..:J1'U"'il'Ufl11 m off..:J1'U?l1l.J1';jtl1off
'U 'U

..:J1'Ul~

4.2.3. 9 erL?I'U€l';j1Fl11'l€l..:Jfu~~'ll€lu1'Ufl1';j~~~..:J';j~uu 1vJvh L~€l1 VlLl?llLt:.J1?11l.J1';jtl
'U

vl1..:J1'UL~l.J'lh~~'Vl5.fl1~

4.2.3.10 n1'V1'U~ci..:Jl.!€lUFl~.tlru';~..:J'VIl.!~.fl1tJ1'U 90 1'U'VI~..:J"'il1fl1'U~vh~'lJ'lJ1

.,
4.3 eh:nhu,'IJ'lJR1'IJRl.!elW'VIJlij., 'U

4.3.1. ';j1em~ LVCJ~.y(111)

LU'Ueh..:JJ1~?l1l.J1';jtlFl1UFll.!€lru'VIJlij LLUUJ11'U~ L'VIl.J1~tlU\ll'U~l'Ul'Vl tJ11"11?11?li~
" 'U

I'l€l..:Jfl1';jFl11l.! LL:W'Uell 1'Ufl1';jFl1UFll.!€l ru'VIJlij?l..:J
'I 'I \I 'U

4.3.2. }lCJP~LVCJ~'Vl1..:JL'VlFlDFl

4.3.2.1 U1l.!11?l';j.fl1tJ1'U1:W~lfl11 15 ~I?l';j

4.3.2.2 '1J'U1~.fl1tJ1'Ul:WLn'U( nxuxa ): 290 x 350 x 170 ij(;1~Ll.!I?l';j

4.3.2.3 '1J'U1~.fl1tJ'U€lfll:WLn'U( nxuxa ): 350 x 560 x 270 ij(;1~Ll.!I?l';j

o d
'l1'U1'U 2 LR';iel'l



4.3.2.4 ~1~1: Fll1lJ~'l 10 'l!lJ. 'I"l~eJlJ'Ul'W~'U 2 "iJ~ ~11'lbbVll'W: 4 "iJ~ 8 "iJ~
'U "" "

4.3.2.5 lFl1'l~~1'l eJl'llhfnCl 1'W'Vil"iJlfl~bbl'l'Wbrt~~~rt lFl1'l~~1'l.rnCl'WeJfl'Vil"iJlfl
a .tdiI q Q.I """ I Cl!

bVlrtflbFlrteJ'U~nuauua CJ1'l~

4.3.2.6 1:::'U'UFll'UFllJeJruVlJlil Thermostat ControL, ScaLe Reading
" 'IJ

4.3.2.7 Temperature Range: 5 "C above ambient to 100 "C

4.3.2.8 Temperature Variation: ± 4 "C

4.3.2.9 Temperature Distribution: ± 1 "C

4.3.2.10 Temperature OveraLL: ± 5 "C

4.3.2.11 1:::'U'Ufl11,JeJ'ln'W 1:::'U'Ufl11,JeJ'ln'W Heater '1111~ 'I"l~eJlJ1'V'lb~eJ'Wb~ml1,
bb~'l~~fl11'Vil'l1'W"iJ'Wflll"iJ::: Reset bFl~eJ'l

4.3.2.12 Heater Power: 1400 W 2000 W

4.3.2.13 Power SuppLy: 220 VAC, 7 A 200 VAC, 10 A
"" ..

4.3.3. Al@:::beJCl~eJ'W1

4.3.3.1 ~'Uth:::n'WFlru.rn'l"l 1 U,
4.3.3.2 FilJeJfl11toff'l1'W~1'W1'W1 "Il~

'IJ ,

4.3.3.3 ~b~'WeJ11Fll~eJ'l'Vilfl11~151'l eJmlJfl11 toff'll'W"iJ'Wflllm off'l1'W~1lJ11t1toff'IJ 'IJ

'I1 'W1tii'

4.3.3.4 1tii'~'UlJ1m\11'W ISO 9001: ISO 14001.•.
4.3.3.5 lJVI,r'l~eJ~meJ'lbtJ'W~l u 'V1'W~lV1l.hCl1~ClI'l1'l"iJl fl~~~1'l

'IJ

4.3.3.6 ~ iau eJ11Fll ~eJ 'l~'U ~~"IleJ 'U1'Wfl11~ ~ ~'l1:::'U'U 1 'V'lvh b~ eJ1 ~bl'll b~l'IJ

~1lJ11t1'Vil'l1'Wb~mh:::~'V15.rn'l"l

4.3.3. 7 rilV1'W~61'llJeJ'UFl~i1ru'rh~'lVllJ~.rnCl1'W 90 -r'WVI&r'l"iJlfl-r'W~'Vil~'1l'1l1

4.4 bfl~e.J.:Jtl1'Wa1'm\J\Jl~fl11lJ~e.J'W (Hotplate stirrer)

4.4.1. 11fJrt::: bBCl~vi'lhJ

1off611V1~'Ub\?l~CllJ~'W'l1'W'V11'l-r~~1"11~1'l{~~lJ~11 bFllJtii'lClu 1 'IVllJ'W'lJeJ'lu 1\1bbl.lbVI~fl, ,
rn Cl1~ b~eJ'W1'lJ'lJeJ'lfl11'V1~rteJ.:J

4.4.2. 11Clrt:::bBCl~'V11'lb'V1FlUFl

4.4.2.1 btJ'Wb1'l11~Fll1lJ~eJ'W611V1~'U161'V'lrtl~nn'WflrtlJ"IlU~m'W 1~

~,m~400
00C

'IJ ,

o ••

"1'lJ1'lJ 2 bfl~e.J.:J

VI~ml'Wb.u161~1bFl~eJ.:J
'IJ

d 11 l.d .Q d'V

4.4.2.3 m:::'Um:::'U1CleJ1fl11"1~1'Wrt1\1'lJeJ\lbFl1eJ.:Jbbrt:::1eJ'U1 'lJeJ'U~l'lbl'lm~l'W'U'W

b~eJ,JeJ'ln'Wm ~bFl~eJ\I~eJ'W'lJru:::'Vil.:Jl'W~~~eJn'WbtJ'W1:::Cl:::blrt1'Wl'W

4.4.2.4 611'W~btJ'W~1'lbl'leJ1~'leJCl'1u,Ul b'l!11ilFl b~eJ~fl'\~lmllJ~eJ'W 1lJ'1~m:::"iJl Cl61'IJ 'IJ

rnnuanuaenenu 'U'U1~t1eJ~b tJ~Cl'W1~~lCl 1'Wmru'1feJlJbb'l!lJ

4.4.2.5 lJl'l::: bbm'lm~i1m tJ'Wl'll'lhCl 'Viltii'ltJ~ bbl'l'Wbrt~vieJ~lJeJtJtii'l'W'U'W'lJeJ'l~1'l
, 'IJ

bl'leJ{ b~ eJ'VilV1Ul~ btJ'W611'W,JeJ.:Jn'Wmru~11V1fl "iJ:::11.1'Vil1~bfi~ 1 'V'lvh

&r~1'l"iJ1



4.4.2.6 ';i~UUnl'H1TU?ll';ibthmmu Solid State ~'1t)"eJnbbUU1~?lllJl';itlm'U

'lJeJ'Ib'VIm~ijfl11lJ'VIiJ(?l\,h'l1bb1;l~fl11lJ~'lJeJ'Iyjm?ln'lJ'Ul(?l~l'111~

4.4.2.7 erurrsnmu 1~'Yll'1b~tn 'VI~eJm'U?leJ'I'Yll'1l(?ltJij?llWIl tJ1'ub~eJn

4.4.2.8 ijbbfl~tJ8(?l~1'U'VI~'1 r;i'l'V11'Ub~tJUb?ll 'lJ'Ul(?lb~'U~lPl'Uvn1;ll'1 12.7
'U

il1;l~blJ(Yl';i

4.4.2.9 flru~n~rudhPl~1'U~1'Un1';im'U?ll';i:,
- 4.4.2.9.1 Un i-directional Stirring : m'U'Yll'1b~tJ1~520 ';ieJU~eJ'U1Vl

- 4.4.2.9.2 Bi-directional Stirring : m'U?leJ'I'Yll'11(?lmfl~eJ'I"'il~U'l~U

mJb'VI~n1~'VIlJ'U'Yl1'1b~tJ120 l'U1Vl bb~11'Un~u~n 20 l'U1Vl,
mh'l~miJeJ'I

- 4.4.2.9.3 Auto-Capture: 1'Umru1;lnmJb'VI~n'VI1;l(?leJeJn"'illmi'1bb'VIti'l
'U ,

?lllJl';itl~'1n~UlJ1~(?lb~lJl(?ltJn1';in(?lAuto Capture

4.4.2.10 'lJ'Ul(?lfl11lJ"'il'lJeJ'Iyj1;ll?1n50 il1;l~~(Yl';i,
4.4.2.11 1ifh~'11yj 60 l(Ylii

4.4.2.12 Stirrer Power n'U1yj20 l(Ylii

4.4.2.13 Yh~ 0.5 bbeJlJbbtJ~

4.4.2.14 btJ'Ul:'.J~(Yl.nru'l1~1~1'ulJ1m~1'UISO 9001
'"

4.4.2.15 ~(?l~'1~~eJlJVh~'Ut:.J?llJ?ll';iHornogenizer

4.4.2.15.1 ~1~'U?lllJ1';itl~'U1~ 8,000- 30,000 ';ieJU~eJ'U1Vll(?ltJij
'"mn1;lbb?l(?l'l';ieJUfl11lJb';i1

- 4.4.2.15.2 tJ1lJ1(Yl';i1'Un1';i~'U0.5 - 100 il1;l~~(Yl';i

- 4.4.2.15.3 ijlJm(YleJ~'lJ'Ul(?linput/output 125/75 W

- 4.4.2.15.4 H1~nUfl11lJ'VIiJ(?l?l'l?l(?l5,000 mPas'U ,

4.4.2.15.5 fl11lJ~'1'lJeJ'Ibfl~eJ'I'lJru~v11'11'U1(?ltJ~bJij?ll';i~1eJ81'1

65 dB

- 4.4.2.15.6 ij';i~uuueJ'In'Un1';iv11'11'U'VIt1mn'U1tJ (overload

protection)

- 4.4.2.15.6 ?lllJ1';imtJ~tJ'U'lJ'Ul(?lbb1;l~~n~ru~'lJeJ'I~1U(?l~'U1~ ~~eJlJ

~1~'U'lJ'U1(?l~1'11

- 4.4.2.15.7 UlJtJ1'Ufl11lJb111i'l1'U~ltJ~1tJUlJ'VIlJ'Ub.wtJ'IB'Ub~mbbUU, , ,
aina 1-6

- 4.4.2.15.8 ~1bfl~eJ'Iij'lJ'Ul(?l(nll'1X~nX?l'l) 46x57x201 il1;l~blJm
'U

- 4.4.2.15.9 ~1bfl~eJ'IijJl'V1t1n0.4 nb1;ln1'lJ

- 4.4.2.15.1 0 '1i1'1eJru'VI.nil~?lllJ1';itl1i'l1'U~1bfl~eJ'I1~eJtJ1'U'1i1'15-40°C
, 'U 'U

- 4.4.2.15.11 ';i~~Ufl11lJ~'U~?lllJl';itl1i'l1'U~1 bfl~eJ'I1~bJfl1';ibn'U80%

- 4.4.2.15.12 1~1'un1';i1'meJ'Ie.J~(Yl.nru'l1(YlllJlJ1(Yl';i~1'U?lln1;lDIN EN
'"

60529 (IP30)



4.4.3.1

4.4.3.2

4.4.3.3

4.4.3.4

4.4.3.5

4.4.3.6

4.4.3.7

"5. fl11:U~~vll~~~eJ

~.:I'lJ1:W1'lJ~qjqj1

f)1'j1off~ltJ

-r'U't.h~n'lJf)1'j1off.:l1'lJ'tJfl~ dJ'lJblm 12 b~eJ'lJ'lhr'infll'lJ?i.:l:WeJ'U

riijeJf)1'j1off.:l1'lJ ~l'lJl'lJ 1 'IWI" ,
~iau eJ'j1 f11~ eJ.:I'Vhm 'j ?I15 \?IeJm:wm 'j1off.:l1ucu fl';i1 enoff.:l1'lJ?l1:1J1'jtl1 off
" "
.:I1'lJ1ti1btJ'lJm.h.:l~

~b?l'lJ€l'j1f11m 'Ubb~.:I~.:I~hu'VI'lJ~TVlth tJ1~ tJ\?I'j.:l1iJ1fl~~~m,!~eJm 'Ubb~.:I~.:I
" "
1iJ1fll9l1bb'VI'lJ~Tvlti1tJmtJ 1'lJ'tJ'j~b'VIl"1

~b?l'lJeJ'j1f111ti1-r'U:IJ1l>mi1'lJISO 900 1:2008 b~eJ'tJ'j~ltJ'll'lJ1'lJf)1'j'U~f)1'j" ~
'VI~.:If)1'j'lJ1tJV1~

~b?l'lJeJ'j1f11~eJ.:I'Vhf)1'j~~~.:I'j~'U'U 1vHh b~eJ1~bfl~eJ.:IijeJ'Vh.:l1'lJ1ti1b~:W
"
'tJ'j~~'VI5[1TW

n1'V1'lJ~?i.:l:WeJ'UfI'j.nrusvl~.:I'VI:w~mtJ1u 90 1'lJ'VI~.:I1iJ1fll'lJ~'V11~ruru1, v v

mtJ1'lJb~eJ'lJ b:W~ltJ'lJ '1"/.1"1.2555

mtJ1'lJb~eJ'lJ iltl'lJ1tJ'lJ '1"/.1"1.2555,

6. A1~bb~.:I~'lJ"l bviflth~nfl'Ufl1':iVl~1'HU1

b~eJ1m 'lJf)1'j'V11lf1'j.:l.:l1'lJ (Project) 'lJeJ.:I'l1flPifl~l bb~~f)1TV111~tJ'lJ€l.:l€l11iJ1'j~'jl:wtl.:l'jeJ.:I-r'Uf)1'jbtJ~

'VI~fl~\?I'j'tJ~qjqj11'V11'lJeJ'lJ1f1\?1bb~~'jeJ.:I-r'Uf)1TU~f)1'j'lJ:W'll'lJ'VI~eJf)1'j~l:wijeJn'UmflbeJfl'll'lJ

c:d;;2.. ."
...~ """"' ~f)1'V1'lJ~'j1tJ~",beJtJ~" "(~'j.Jl'j1~'j 'VI'lJ'VIeJ.:I)

"

............ (..~ ~.~~ ~n1'V1'lJ~'j1tJ~~b~tJ~

(~'j.I"1.f1tJtJ~~'j~'l1'lJy'j),

~ "............................................................. ~\?I'jlliJ?leJ'U
"~ ~ 1I

('jeJ.:I1"11?1\?1'j11iJ1'jtJ~'j.?I'lJ'lJ f)1'jfl1)

fI ru'U~ fI ru~ 1 'VItJ11"11?I\?I4ua ~~~'tJ1"11?1\?I4

~ ~'- ""'C>............................................................. ~eJ'4:w\?l

('jeJ.:II"11?1m11iJ1'j~~'j.liJliJ 1'll~?li1.:1)

-rfl~1'j1'llf)1'jbb'VI'lJ

eJ5f)1'j'U~:W'Vl11'V1tJ1~tJb'VIf11u1~ fh1'll:W.:lfl~~?l1'lJ


