
Year 2011

Time : ~-12 D 13.30-16.30

~e:l-'U1~~n~: ':ii~unf1n~1 : .•

Part 1 2 3 4 5 6 Total

Full score 100 15 10 10 10 10 155

Score

.
fol1a.:l

"II dQ./ lJ G.l81" I dlO)
1. 'lJmHlU1JVI\lVl1JVI19 V1'Ul ('YtI!.V1fl'UJmJ'lJil.:l1JVVl1

2. ~11Jfl1dVlEjU~1J~\I1V1" ~\Ii'U 'l1fl~~'U" bl'Ubb~~mJG'lvU'l~V1EjU~1J1~I 'U I 'U 1

3. ~11JU1~d'U1V1~d'UVI~\I'lJV\l~V~VUVVfl'llfl~V\l~VU

4. ~~'l.h~~\Irl'l~VVfl'l1fl~V\l~VUrlV'UVl1JVlbd(;l1~VU bb~~v.:IhhjvfJfl'h 30 'U1Vi
"

1~~flnV'lJVB'Uru1~'llfl~A1J~VUrlB'U'l~(;lfl'llfl~~\1
, QJ \I 1 ,

5. ~~Un~b~1"l11CJVI'l1~1'Ufl1d~vU ~11JUd~fl1P1Aru~iPnmd1JP11~~{ m'Vl~ ~e:l tJ-r\J~nt'U"d.J ,

':i1V1"l11~'Vll\l~~U~~-Wnn1':ib~V'U1.r11~n1':if1m;1•
"1 tI 0 '1 0 • Q,# 0 1'''"

6. V1V11j.'Yn'j~V11'!:J:fl1~VUbVl1'Y'Y ~VU'UBflm~V11'l':t Al~VU 1J1JA~bb'U'U

7. b~~'U 1i~,rnf1fl'1:n 1'Um~V11'l':trh~eJUVlflVl-UlrleJ'Ub~Uvll b~mJeJ\ln'UA111Jiu~'U 1'Umru,

8. 1~UflPifl'l':tl~l1Jld(1Ul~\I~eJ 1ui1b~l~eJ\I~eJU 1vl

D ~ldl D V1,r\l~eJ

1':'71' 111 I ""...... "I •••.J •.••.•
ILl m~V11'l':t A4 ~ 1bbl:J'U(b'lJCJ'Um~m~1JeJ(?J'UbeJ\I bb(;l~j,V1"'.:I1I1'V'l1VlI'lJV~vu)

It]" Ul Dictionary bb(;l~bA~eJ\lAVlb(;l'lJb~1~eJ\I~vu1vl (~l1Ju'UViflieJ1J(;l~b~mieJ\lnui'llli1)
"

9. 1~vllieJ~eJutVl~1i D ~'U~eJ IiI Ulflfl1



II II II II"!If! n "!I ft ~ "!If! n 'tI flI ~ 'tIf! n 'tI ft ~ "!If! n "!I ft ~

1 21 41 61

2 22 42 62

3 23 43 63

4 24 44 64

5 25 45 65

6 26 46 66

7 27 47 67

8 28 48 68

9 29 49 69

10 30 50 70

11 31 51 71

12 32 52 72

13 33 53 73

14 34 54 74

15 35 55 75

16 36 56 76

17 37 57 77

18 38 58 78

19 39 59 79

20 40 60 80
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"llv n "ll fI .:I
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(Pressure Switch)

n. m111~'lJ~1~~'iJ~~~~ruuJ1rul uI"rJurl1l1 ~l115I1lJ1if'lJ511l"" , ,j'tW~~

.:J. m111~'lJ?f.:J~'lJ'iJ~6'l.:J~ruru1ru1UrllU 1'1111~~'lJ'D'jJi'm11~1'lJ
\I '" U •



)~",,rfl Pi fl~l : (fl)fJ fl LO~l::'VI,j'lViLtJ'Um::~I1~fil I'lfJ'U)

2. ~'Uih.ntl~l'V1~U'VI2JfJlmJl Il1fJ.:I~~~.:IfJ~l.:1,j'mJM'1/~ fl. LU'UJlm::1l11.:1iJ~1 pH )::W'll.:1 10-12 ~1,H1J1W

"'1)~::~1t11'UJ1~.:I'VI1J~1~Ln'U3,500 ppm LtJ'U

'lJ. JlrifJ'UiJ~l pH )::WJ1.:17-9 ~ltJ~1J1W"'1)~::~1t11'UJl

~.:I'VI1J~l~Ln'U3,500 ppm

fl. LU'UJlrifJ'UiJ~l pH )::w:h.:l 9-11 ~ltJ~1J1W"'l)~::mtl

l'UJ1~.:I'VI1J~1~Ln'U3,500 ppm

fl. 1 'lf~,

'lJ. 2 'lf~,

fl. 3 '1/~

.:I. 4 'lf~,

3. 'VI2JfJlfJJ1'lJ'Ul~1 ~'U 'VI1J1t15.:1'V12JfJlfJJ1~"'11Jl)(l~~l'llfJ

Jl1~L'Vhl~

..I.. ..I1~ ..,~ fU .J
fl. LmfJ.:I1JmL~::Lfl)fJ.:I"llb'Ufll)I'l1J'Ul'V1)UfJ'ULL~::'U.:I

'lJ. Lfl~fJ.:I~m'VI~fJfJtJmrum-1il'Ufll)~~l'llfJJl,

fl. 'VI2JfJtii'1JJ1L~fJ~'l~1'V1~U1off~1flLG1'Uri"mL~tl1

.:I. 'VI2JfJll11JJ1L~fJ~'l~1'V1~U1offfJ'UL'lfl1'll1

5. ~ti'~'VI2JfJlfJJl (Boiler rating) ~fJ-1ifJl~

fl. ei'1'l)11fJJ1~'VI2JfJlfJJ1"'11J1)(l~~1'l1~~fJ'VI'll1m1~1

'lJ. ei'1'l)lfl111J~fJ'U~Jl1'U'VI2JfJlfJJ11~~U'illfl'VI2JfJlfJJ1~fJ

'VI'll1m1~1

fl. ei'mlL ~m ~~.:I~'VI2JfJlfJJ11-itltJ1'Ufll)~~l'llfJJ11 'U'VI'll1t1

6. ~'Uih.ntl (Safety Value) 'lJfJ.:I'VI2JfJlfJJl~fJ-1ifJl~

fl. ~'Ui1fJ.:Iti''UmmfJJl )::L'VItlfJfJflltJ'ill fl'VI2JfJlfJJl

01 ,..I 01 ••• do "d ••
'lJ. ~u mw L~fJml1J u~ fJ~fl tlVlVll'VI'U1V1)::UltI'VI)tl~~ fl111J

~'Umtll 'U'VI2JfJlfJJ1~Ln'Ufl111Jll1fJ.:Ifl1)fJfJfl

fl. ~'Utl~Ltl~ L~fJl~Ln~L~tI.:I~.:Ii~~l'V1~'ULL~'Ufl'VI2JfJ1f.lJl~
d q

L1Jm~fl.:ll'U

.:I. (lflVlfliitl~ ,

8. ().:Iml1J~'U (Pressure Vessel) fifJ-1ifJl~

fl. ().:Itii'1JJl1~Ln~LtJ'UlfJ fl"lt1'V12JfJlfJJl (Boiler)

•.. •• d d" :>'l!'"1"dl''':>'ol 011"'lJ. (l.:lVl).:Ifl~1J'VI)m'VI~tl1JVlLfl'U'U11b'lfL1JfJ1J1J'Ulu)::ul "ll

'VI~fJ~.:I~1.:1'l~ei'~ti''UfJ~m tll 'U'VI~fJLn~'ill fltJ5n~tI1V11.:1

LfliJ~Ln~~'Ufll tll 'U:D11l1Ln~'ill fl fll)tii'1JJ 11~Ln~Lu'UlfJ)

9. 'Ult1~ "llfJU'lhtl vi'l.:11'U~LL~'VI2JfJltlJl~iJ)::~UL~tI.:Il'U~fJ.:I~
'VI2JfJlfJJTr~Hf85 L~'BL'U~(LfJ)vll'U'il::~~fJtJmrutJfli1fJ.:I,
ei''U1'l)1t1i.'l1'U'Uflfl~fJ::1)ul.:11~'Ult1~,

fl. l~tii'fJ.:I~~fJ::b L'l"l)l::)::~'UL~tI.:Il~Ln'Ufl~'VI1Jlt1nl'V1'U~

'lJ. ~~tJ~fl~~L~tI.:Il~'Ult1~"'11Jli.'l

fl. ~~~fl)tlU'VI~~L~tI.:I1~'Ult1~"'11J1i.'l~
.:I. ~~~.:ItJ~fl~~L~tI.:ILL~::~mfJU'VI~~L~tI.:Il~'Ult1~"'11Jli.'l~

1O. fl1)'r~fl111J'VI'U1'lJfJ.:I~,r.:l'VI2JfJlfJJlLL~::().:Ifl111J~'UH15

~.:IiifJl~~tlltJd

fl. "'11'UL'ill::LL~11-1i'U))V((;)~::L~tI(;)1(;)

'lJ. 1(;)~1t111J1fl)iiLl'lfJ~

fl. l-tlLfl~fJ.:Il(;)fl111J'VI'U1~1t1)::UUfJ~m11'lfijfl,

11. ei''U1'l)1t1'illfl'VIlJfJlfJJ1)::LiJ~vi'11~fl'UL~tI:g''i1'l

1tlfl1",,j'tltl~"'(;),

---:LtJ~'U-f'l-'U=-~-.-...-d-=-1-=-A:-t:U-n-11-'VI-n'~-.:I---------------------------~(J\'V
u , -4-



13. i'IJih.nEl (L'llvJ~11~1) 'il:::tifeJ~ijf1TJ'J:::U1El1mh~'~~fI111J

vl'IJL'YhlVl

'11. ~eJElii'l:::90 '1IeJ~tJ~1J1ru1mJl~~~Vl1~?f~?fVl
\J •

fl. ~eJElii'l:::100 '1IeJ~tJ~1Jlru1mJl~~~Vl1~?f~MI
\J •

14. oUeJ1VlneJl~Li1(;)f11'J'J:::fllm~eJ~v1m~m.~v11~ 1

fl. flii'leJ~'IJimvJeJflVleJeJfl1'll~

'11. 'VleJ?fvJeJ'S?fLU'IJ'il'IJ

fl. il'IJ 'VI'J1El

~. (lfl'VIfloUeJ
\J •

15. oUeJlVlLtl'IJf11'Jfl1Ufl1Je1'IJVl'J1El'illfl?f1'JVi~lVlEl1m5f11'J'VI1~.
iPl1fl'J'J1J

fl. 1oU?fl'J~Ltl'IJeJ'lJVl'Jl ElueJElf1'"l1LL'VI'IJ

'11. LtJ~El'IJ1Vl(l~U'VI~eJfl'J:::u1'IJf11'J~~Vl.
.q a I ~ I

fl. LVl'JEl1J~ufl'Jru'J:::U1EleJ1f11I'1LO'Yn:::LL'VI~

~. (lfl'VIfloUeJ
\J •

fl. rll'11eJ~?fl'JVi~~ Ltl'IJe1'IJVl'JlElv1eJ1J'IJ~~.
'11. rll~1J'4~~'VI'IJ 11J'1~L~eJ1~-rU?fl'JVi~

fl. rll~nl'V1'IJVl'1leJ~?fl'JVi~LLv1ii'l:::'!lij(;)~fl'IJ'il:::'VI'IJ1~ 'IJ

'J:::El:::L1ii'lTVh~1'IJtJfl~

~. (lfl'VIfloUeJ
\J •

fl. ~1'IJ~1fl'JeJ~'!lijVlv11~ 1

'11. LLUUtJ'J:::'il1'V'Jvh.
fl. 'ljVlfl'JeJ~~'lJLLUULUElfl

~. (lfl'VIfloUeJ
\J .

fl. LLUU'VIm'VI~El~LLElfl~'IJ(Cyclone)•
'11. LLUU~lfl'JeJ~ (Bag Filter)

fl. LLUUtJ'J:::~Mvh (Electrostatic Precipitator)

~. LLUULUElfl(Wet Scrubber)

19. lVlEl,x1LtJoUeJlVlLtl'IJ~~~'il:::tifeJ~'VI'JluLtl'IJe1'IJvlULL'Jfl~VlL~eJ

;J1Ltl'IJtifeJ~H?fl'JLflij

fl. :UeJ?fl'JLflij

'11. ?fVl'JLflij
\J

20. L~eJvll'IJViU11fl'JVlnl1J:::tr'IJL oU1JoU'IJ

'il:::~hLij'IJflWlbm'VI~eJeJcil~ 1 'J

fl. 1oU~lL~(;)'VIUltJ(;)Iil1LL~1~~~eJ~'VW1Ulii'lVl'lJ'Vi

'11. ~UVil1tJh~ViEJ1Ulii'l~eJEl1fl~~?f(;)
\J •

fl. LtJ(;)LtJ~eJflVll1~fll1~HJ1?f:::eJ1Vl'!l:::~1~Vll'IJ1'IJ 1

~. {hElVll~1ElEJ1tJB:a1'IJ::: LL~1tJ(;)Iil1~1ElJl?f:::eJ1Vl

fl. fl'IJLoU11tJ

'11. ;1J~l'IJ~1'VI'tJ~



fl. 'VI1fJL'lL'ihhJ

'1. Lv111tl'U

'l~~,rn Pim~1 : (n 'leJn Lu'l'l1~'VI,hViLiJ'Um~~l1~1'i 11JleJ'lJ)

fl. L~eJG1IJl'l~fJ~L1mvTI m 'Un1'l'llmJ LL'llueJ1f11'lneJ'Un1'l1-ii

eJ1f11'l1'VIl-l

'1. t:lnVln'ifeJ~ .

n. eJeJn~L'iJ'U
of ~

'lJ. L'llm'l'lG1'1

fl. fI11U~eJ'U

29. L'I'l~'1\h~L.flVl fl. (Class C) 1Jl1UU11Jl'l.lj1'UNFPA LiJ'U

L'I'l~'1\h~L.flVll~

n. LV'l~'1~Ln~'iJ1nlG1'V1~\J1'1'llij~~~~1vl1li1
~ d ~ oK ~ d:'!'1 ~ , iJ"'lJ. LV'lG1'1V1Ln~'iJ1nL'llmV'lG1'1V1U~eJ~mfl1'l\JeJ'UL 'U

~1'U,h~neJ\J

fl. LV'l~'1~Lfi~'iJ1n1vll11"'m'1'iJ'l

'1. LV'l~'1ViLfi~'iJ1nm'16'l'lU'll1~

n. A

'lJ. B

fl. C

'1. D

30. 'ifeJl~~eJ 1ud~eJ'l~\J\JvTI m 'Un1'l1Jl'l1'iJ~\JLdmfi~L 'VIIJlL'I'l~'1.
1'V13J

n. Heat Detector

'lJ. Sunder Detector

fl. Frame Detector

'1. t:lnVln'ifeJ~ ,
"'lJ. n1'l~~~'1'l~\J\Jli1\JLV'l~'1

fl. n1'lL~eJnl-ii1~~V1'U1y.j,

n. Smoke Detector

'lJ. Heat Detector

fl. Heat and CooL Detector

'1. Heat and Smoke Detector

"n. L:amV'l~'1

'lJ. eJeJn~L'iJ'U

fl. u5n~fJ1~nl'll

.:I. t:lnVln'ifeJ~ .

n. ~'1L~eJlmy.jli1\J

" "
'lJ. 'UeJ'Un~'1ti'uV1'U

fl. l-ucr11Au'VI'U1f1G1U~1,
..,

.:I. t:lnVln'lJeJ~ .n. eJeJn~L'iJ'U

'lJ. 1'UllJl'lL'iJ'U

fl. eJ1G1eJ'U

'1. vlG1eJeJhlu'l~'U~

33. ~1L'VIIJln1'lLn~'iiflfiJi'fJ'iJ~Lfi~1li1'iJ1neJ'1r'iU'l~neJ\J 3 eJ~1'1.
l'U'ifeJl~

28. 'ifeJl~L iJ'U1IJlt:lu'l~~'1f11'Un1'lVl'iJ1'lCl.nn1'leJeJnLLUUeJ1f11'l,
L~eJG1~fI11UL~EJ.:I5'U1Jl'l1EJ~mV'l~'11'VI3J

"
fl. 'llflflG1 L:amV'l~'1LLG1~eJ1n11'1

"'1. L:am'l'l~.:IeJ1n11'1 LLG1~~Tt11



34. 'lJ'S~L.fl'Vl"lJeJ~LVi~~ii 4 'lJ'S~L.fl'Vl eJEJ1fl'Vl'SlU";h LVi~~

'lJ'S~L.fl'VlC ~mVi~~~Lii~':iJlfl~lL'VIl'leJ~h,

fl. eJ'lJmru1vJVh~iim~LL~,
"lJ. LVi~~1'V1~L~mVi~~L'VI'l1'VI~eJl"lJ2J'U

l'1. LVi~~l'V1~L~mVi~.:Iti'S'S1J~l

35. Ll'1~eJ~'VI1J1EJ"lJeJ~LVi~~'lJ'S~L.fl'Vlfl 'VI~eJ'lJ'S~L.fl'VlA ii~bb'l~

G1qj"'fl~rub u'Umh~ 1'S

fl. ~b'VI~EJ1J~Lb~~

"lJ. 1~fl'l1J~b'VI~eJ~
oJ cIc1

l'1. ~11Jb'VI'lEJ1J~b"lJEJ1

~. 1~fl'l1J~vh

36. -rreJl~L U'U::iGfll'SI'l'S1':iJt.i'~vi'ULVi~~ LLuuii eJ~eJ'VI~eJbLUU EJfl~1

~hl(1fl~eJ~~

fl. L~1J"lJeJ~Lfl':iJl~ml1Jvi''U':iJ~~eJ.:IeJEJ''l.'ULL(1U~b~EJ1~ •..
"lJ. 'S~EJ~L1'llfll'SI'l'S1':iJ~eJU 1-2 L~eJ'U/l'1~~

•..
l'1. u'UVimJ'lfll'SI'l'S1':iJ~eJU'Vlfll'1~~,

•.. , ,
~. ~ut.i'~vi'uLVi~~fl~'1l1LYleJmeJEJ~1'1l1J~

"lJ. BCF

l'1. Dry Chemical

~. Foam

•..
38. "lJ'Ul~"lJeJ~t.i'~vi'uLVi~.:ILLuuiieJ~eJ'VI~mb UUEJfli;1 'WEJ1Jb~EJfl

eJ~l~h

fl. "lJ'Ul~ 10 i11'lfl~1J

"lJ. "lJ'Ul~ 10 ~1'l'S

l'1. "lJ'Ul~ 10 'lJeJ'U~

~. "lJ'Ul~ 10 eJeJ'U'1l

"lJ. bL'S~~l

l'1. bbfl'l'leJ'U/'U1Vi

~. 'lU .1J.I'll1J.

fl. 50 psi

"lJ. 75 psi

l'1. 100 psi

~. 150 psi

•..
fl. ~lEJm~"lJ'Ul~ 1.5 'W1

"lJ. ~lEJ~11u"lJ'Ul~ 1.5 .01

l'1. ~lEJ~11U"lJ'Ul~ 2 .01
•..

~. ~lEJm~"lJ'Ul~ 2 'W1

42. bVi~~'lJ'S~L.fl'Vl~eJl'lJii' 1'l11J1J1I'l'S3jl'U NFPA 'VI1J1EJii~LVi~~

~bii~':iJlm ~m Vi~~'lJ'S~b.fl'Vll~

l'1. nl'1lblvl

~. lvlvh"'m~':iJ'S

l'1. Carbondioxide

~. Dry chemical

!'I co.9" .
~'U'UfI'U'l ••••~1f1run11'Vlnil.:l" ,



44. Qmmi''1~'UL~~,:lij~lL~'lI~le1f1'1~~'H~~1111

oU'iJml:IJ~'1flci1TVI:lJltJ~'1'iJ~1~

'lI. l'l1 Fire Rating

i'I. ~~~~~tJ~vil'1'l1'iJ'Ifl1~5I1lth~:IJ1ru 6-10 ~Iil

~~'U1~tJ~Ll~1~511l1~\nu 6-10 vllil, ,

" "45. fl1~~I1l~'1~'1~'UL~ ~'1LL'U'UtJflihVl~'iJ LL'U'Uij'iJ~'iJrm ~11l~'1

'il1fl'ifuLVh111l

fl. 0.75-1.0 L:lJIil~

'lI. 1.0-1.4 L:lJIil~

i'I. 1.5-1.75 L:lJIil~

'I. 0.5-0.75

fl. 1-3 ulVi

'lI. 3-5 ulVi

i'I. 14-18 ulVi

'I. 42-48 ulVi

fl. A

'lI. B

i'I. C

'I. 0

48. fl1~r\'1~11lG11~'Vi'l:l1u~tJ'lI'iJ'I'lI'iJ'ILL~'1 tJ~~L.fl'VI1tJ~ltJ llu~ ,
1U'iJ1fl1i'11mI1lL'VI:lJl~G1:IJ~G111l,

fl. ~lU~lm'iJ'I'lIiil1ll'il'11

'lI. LL'U'UtJ~~'iI1vlvh,

'lI. LtJ~tJU11il~~'U'VI~'iJm~'UlUfl1~t:J~1il

1"1. LIil~tJ:IJ~tJmtlh~'UltJ'iJ1fl1i'1LQ~l~LLvi'l

'I. Clfl'VIfloU'iJ~ ,

fl. LL'U'ULUtJfl(Wet Scrubber)

'lJ. LL'U'U'VIm'VI~tJ'ILLtJfl~U(Cyclone)

1"1. LLtJ'U~lm'iJ'I (Bag Filter)

'I. LL'U'UtJ~~~lvlvh (Electrostatic Precipitator)

fl. l'l1'lJ'iJ'IG11~'Vi'l:l~Lijue1UmltJl'i'iJ:IJ~'I:If1

'lI. l'l1~:IJ~'I:If1V1ul:IJ1~Ld'iJ1~-r'UG11~'Vi'l:l

1"1. l'l1~r\'1'V1UI1l'lJ'iJ'IG11~'Vi'l:lLLI'i~~'lIiil1l~i'lu'iI~'VIulmu

~~tJ~L1~lvll'11UtJfl~

'I. l~ijoU'iJClfl~

i'I. fl1~L~'iJ'ill'1'U~~tJlfl1i'1 (dilution)

'I. m~ 1~ijfl1~~ltJ LV1'lJ'iJ'I'iJ1fl1i'1L~'iJ-rfl'l:llml:IJ~~flG1I1l~U~

fl. tJ~:lJlru'iJ1fl1I'1'U~G1'V1BLV;tJ'I~'iJ,
'lJ. tif'iJ'Il:IJ1:ffi'iJ'Vi'l:l1'VI~~lU~'VIltJ1'iJ

1"1. ~~tJ~'VI1'1'l1ml'iJ'Vi'l:lfl'U'li'iJ'II1lI1l'iJ1fl1i'1tif'iJ'Iiu~G111l~ ,

54. G1G11~~iji'IruG1:IJ'U1i1"1ill tJfh'IJLLI'iLn111'ill flfl1~~ G1G11~1U,
G"ffl1V'J~el~ bL ~~ VI~u'lJeJ'JLVf"11~'iLJfll1~~tltJbb~l~~LVItJ

fl. Mist

'lI. Dust



'l~G'lun PI n~l : (n 'leJn LiJ'Vil~'Vl,j'l~ LiJum~~l1~r\' 1 lileJU)

fl. <il'VleJ'U'l3J'I'lUn.nUL~ ~1ti''U f1ll3Jtl~eJ Vln~1umwhnu

..:I. 1-tl~tlmrutlnueJ..:I5u\il'l1~~lU1iflfl~

55 eJUinf'l'1leJ..:Il~'Vl~ vflt1l-rUfI1l3J~eJU'iJUL'VlmLLG1lnmmtJ'W. .
leJ LL~~vhtl~n"S~lti'UellmP1mnm tJ'WeJ'4fl1f11'l'Vl~L~n1

ij'1l'W1Vll~Ln'W 1 13JfI'leJ'W 'ViU1'W..:Il'WL~eJ3J..:Il'W'Vl~eJ3Jlmlf~

'Vlm~~..:IoUeJ1Vl

n. Mist

'11. Dust

56. eJ'4fl1f1'11eJ..:I'1IeJ..:ILL~..:I'Vl~eJL~'W1~~~..:I m~'iJl~ eJ~"l'Wellfll i'1

LnVl"iJlnm'l'UVl 'llVl V1'U m~LLVIn ij '1IU1Vl 0.1-25.
13Jfl'leJ'W 'Vl3Jl~~..:IoUeJ1Vl

n. Mist

'11. Dust

57. 'Wl..:13JTWvil..:1l'W1'W~eJ..:IUVli;'W'1IeJ..:Ih..:l..:ll'WLLvi..:l'Vl~..:Iij~'W~..:I
u

m~'iJl ~rleJ'WoUl..:1mfl vll'W"iJ~Vi"iJl'lrul~i1L U'Wm'l'll'WLL'lfl

eJ~l..:11'lL~ eJ1~ LnVlflll3Jtl~ eJVln~1 'Wm 'lvil..:1l'W

fl. <il'VlLL~n~eJ..:IUVli;'WHLiJ'Vil~

'11. ~Vl~..:I'l~'U'U'l~'Ul~eJlmP1LiJ'Vil~~ (Local Ventilation)

fl. 1Vltl"S3Jlrufl1l3J LoU3JoU'W'1IeJ..:I~'Wi;'W1'WU'l'l~l mi'1 m'lvil..:1l'W

<il'VleJtl mrutlnu eJ..:I5'W1iI'l1~~1'W'U fIf1'l1 ~G'l13J1~. .
cl U 0 it .d.cll 11 d tl t::IXel58. L3JeJlileJ..:IVll..:1l'WeJ~'WG'lfl1'ViVl3JLLG'I..:I"iJlL'VieJflll3J ~eJYIdIU

LdeJ..:It1l'WvllUfl1'ltl~'U1ieJ~l..:11'l

fl. liI'll"iJG'l3J'l'lrlfl1'1'lG'll~liIl'VlntJ

'11. \iI'l1"iJlill1Vl~<il'm~LL'ViVl6'VlfltJ

f'I. H'Ld'W\ill'Vl~eJm~U..:l'Vl,j'l~VlLLG'I..:IL~eJtl~~..:Il'W
u u

..:I. vilf11l3JG'I~ ellVl \ill ~l ~'I11V1'Vlfl f1-r..:l'Vl"'..:IL~n..:llU

.d I .q

59. m'lvil..:1l'W1'WG'lm'Wtl'l~neJ'Um'l L3JeJ'I'lUll 3J'Vl'leJeJl"iJ3J
tU cd 0 II.o::ll.Q d ""'" 1
eJ'W\iI'llm 'WeJ..:I"iJlnm'lVll..:1l'WLL'll loLL'lflVlfl1'l'Vi"iJl'lrul 'W

m'lLLm'1l fI1'Ufl3J 'Vl~eJueJ..:Iti''W5U\iI'l1~~eJeJ~h.
n. t1Vl~'WLL~n13J"l~tl~tluti'u~..:I~'W'Vl~eJ 1-tlL'1fvlmfVlLLU'U~l..:11

'lI. ~1.J~CJ'U~f1~tl~~m~1.J~CJ'Utl·mJ15fm'Vh~1'U'Vl~m'ITHf1n

~H'

60. oUeJ1Vl~13J"l'1l'Vl"'nm'lvil~lf1'leJ'U~Vl'l3J~..:I

~Vl~..:I~ 1 fI 'leJ'UVlVl~3J~..:Il1L'Vl-UeJ~1'11eJ..:IG'll'l'l~L'Vl~~l ~n. ~
'11. ~Vl~..:I~lf1'leJ'U~Vl'l3J~..:IHt1ll'WoUl..:1

fl. ll..:1ViP1V1l..:1m'ltl~eJ~~3J~..:I1~ijm'l~m-l3J3Jln~~Vl

..:I. oUeJ'l3Jt1lmvilLiJuoUeJ~eJvlm~~l

61. L~eJijm'lLfI~eJ'WeJl~1G'11il1'W1'l..:l..:ll'WlVl~H'~'W~'WL'Vl-UeJ
Q dd Q ~ d JI tJ

~'l~~ (Overhead Crane) '1l'WVlVl3JG'llV1'1ffl1U~3JVI'Vi'Wm

vll'WLiJ'W~fI1Ufl3J fll'l~ n1G'1Vlm~LfI~ eJ'Wvfltlvll'W"iJ~tl~~~. .
~l..:1h

n. L~U~'1l'Wl'W~lUo&'l~'Vl~eJ~1'W'1lll'1leJ..:I1G'11il

1v.., cl d~tl u v u ~ ..,
'11. 'VllG'1IilLfI~eJ'WVlb'1ll..:1'Vl'WlLL'llLVl'WliIl3J1G'11il

fl. L~'W'I1l'Vl,j'lLLtf11~1G'1IilLfI~eJ'W~\il13J'Vl"'..:Iltl

L~'Wmw'Vl"'..:IltlLLG1l1~1G'1VlLfI~eJ'W~1iI13J.
62. G'llL'VI~'1IeJ..:I~'U1iL'Vl~"iJlflm'l~neJl~1G'1Iil~eJeJ~ h

n. ~neJl~1G'1Iil~ijJl'VlUn3Jlmnultl

'11. 1~ G'l13J1~~tl mru~3JfI'leJ..:I fI1l3Jtl'l eJVln~~l'W1ifl f'I~~

L'Vlm~G'l3J

fl. LViflUfl'Vl~eJi6m'l~nl~L'Vlm~G'l3J

..:I. rInVifloUeJ~ .
63. m'l'll'U'lrl~n ~..:IVll..:1'llVlViij~3JLB~..:Imn 1'W'1Iru~U'l'l'Vlfl

~'WA1'VlUn"iJ~t1leJ..:Itl~U~eJ~l..:11'l

.., ~ v
'11. '1l'ULVl'W'Vl'Wl'l..:l

fl. 'llUL~'W'Vl,j'1~..:I1Vl~ijflU1'VlUcil..:1oUl..:1'Vl"'..:I

..:I. 'll'UL~'W'Vl,j'l'l..:llVl~ijfl'W1~~'Y'Ylrut1ll~

fl. 'll'U~t1ll~fI1l3JL~11~Ln'W 30 fl3J./'1l3J.

'1l. ~13J1Vl~G'll'l1tlti''U'lrl~m~Vl'1llVl

fl. '1lru~~..:I1~~fl..:ll~..:I"iJln~'Wtl'l~mru 1 L3J1iI'lL~eJumti''W
~ d IvJl

m'l'1J'Ut:1tlG'l~'1JEmrmBtI tlU'Vi'W~ ~
_)f ~ did tU

..:I. ~Vl..:ll~..:I\iIVl'l'l'W'Vln fl'l..:lVl"iJBVl'lri neJ'WVlfI'W'1l'U"iJ~~..:I"iJlmrl



65. 'I-11flfl1'/lLLeJlIll1LUti 1'U':i~UUv111'l":l111L~'ULi'iVl~":l1'I-1"'1'l"J':iv11

mh:Jb
.N ..J

fl. eJVW'Vi'lJ'U~V1~'1'1

'lJ. 1otlJ15Vli.'lL'l.h~LtJ'U~eJtlUVlI'l'l1l

I'l. eJ~1v111~Li'iVl'lh~fl1t11vJ

(LPG)

'lJ. fl1'/l1~lVl':iLIl'U fl1'/leJ~'B~~'U 'I-1~eJfl1'/lU1Iil':iL~tllILVlm

(LPG)

I'l. fl1'/leJeJfl'BLIl'U fl1'/liiLVI'U LL"'~fl1'/lU1Iil':iL~tllIL'I-1"'":l (LPG)

'I. (lflVlfloileJ~ .
67. "''1LLfli.'l'!f11VlhJii':ieJtJL~eJlIJbJiilil~L ~u 1l~~eJ'Iiifl1':iIil':iT\I

V1Vli.'leJULU'UtI':i~'ii'1eJ~1'1b
•..

fl. t1"'~I'l-r'l

'lJ. 2 t1vleJl'lr'l

I'l. 3 t1vleJl'lr'l

'I. 4 t1~eJl'lr'l

fl. UVl~1I'l':ieJU~":l"''1V1fll'lr'l~LI'l~eJ'UcJ1t1,
'lJ. ~111LI'l~eJ'UcJ1t1U'U~'U~G'1.fl1'Vi'lJ':i'lJ':i~LU'U'I-1"'lIUeJ L~eJ. ,

UeJ'Itl'U~111LI'l~eJ'UcJ1t1"''11'U'lJru~~'Ulilfl Vl11'l~'UeJ'IL~eJ

UeJ'Itl'UVl1~1

I'l. LL'S'Im~LLVIfl

'I. 1otlLL11L'I-1~fl1vJVl1'lJ'UcJ1t1"''11'Umru~eJ'Ifl1':i1'l"J111':i":lVlL~":l

69. oiIeJ1Vl13JLVl1l1~i.'l1l1'Ufl1'S1otl'l1'UeJtlmwUB'Itl'Uel'U\il':i1t1'\11fl,
LI'l~B'I..ijm (MiC Guard) '!f11VlElectric Eye

fl. ~B'IHijB..ijU~'U'I1'U

tI '.'1 •.••.• cl •.• ( d) •..
71. eJ mruuB'Ifl'UB'UIil':i1t1'\11flLl'l':iB'Illm MlC Guar 'lJB.

1VlI'l"J':iiifl1':iVlVlG'1BUFunction Test r1B'UH'I1'UVlfll'lf'l.

I'l. Sweep

'I. Pull-out

72. r":l~'U (Fixed Barrier) LU'UBtlmwUB'Itl'Uel'UIil':i1t1'\11fl.
LI'l~eJ'I..ijm (MiC Guard) t1'S~Li1Vl1Vl

73. LI'l~eJ'I..ijmtl':i~ LfiVl1Vl13JL'I-1111~G'1l1tlUeJtlmwu B'I tl'U.
el'UIil':i1t1'\11flLl'l~B'I..ijm (MiC Guard) '!f11Vl~1IG'11V1'l12 ~1I

74. oiIB1Vl111b'I1~fl'\:fru~fl1':iBBflLL uUeJtlmwUB'Itl'Uel'U\il':i1t1,
'\I1flLl'l~B'I..ijm (MiC Guard) ~~

fl. ~Vl1l1tlULI'l~eJ'I..ijfl':i

'lJ. UB'Itl'U1~~'1LLvl~'UijB



'j~&'I,rn PImil : (n 'jeln LuVll~'VItil~ LiJ'Um~~l1~1'i 11'lelU)

75. &'IlL'VI111ci1'UL'VIqj~vilL 'l~\n{;l~mL 'VI111'illnLFI~el~~mLn{;l'illn

oUelL{;l

n. F11llJ~~'1Jm~el~LU{;l'il~VIel~iKlJ~'U5nU'j~ t1~V1l~'illn~{;l

5'U\I1'jltJfi~~el~LU{;l

'1J. FI1llJ nll~'1Jel~~el~LU{;l'il~iKlJ~'U5nm~ tJ~V1l~'ill n~{;l

5'U\I1'jltJfi~~el~LU{;l

Fl. FI1llJ~~'1Jel~~el~LU{;l'il~:n'1J'Ul{;lLvh nu'j~ tJ~V1l~'illn~{;l

5'U\I1'jltJfi~~el~LU{;l

~. FI1llJ nll~'1J el~~el~LU{;l'il~:n'1J'Ul{;lL'Vhnm~tJ~Vm'ill n~{;l

76. ~tJmrumofffj{;l'1lelijel L~el~~ijelhn~L'1ll1tJ1'Ul'1l'U er'U\I1'jltJfi~~mLtl{;l

5'U\I1'jltJ'1Jel~LFI~el~~mfielel~h

'1J. Limit Straps

Fl. Wrist Stieks

'1J. lJlnn-h 30 em.

Fl. lJlnnll 50 em.

78. L~ elFl1llJtJ"el{;l.fl tJ1'Um'jvil~ l'U nu LFI~el~~mFl1'j

'j~~m~l~ 1'U'1lelL{;l

n. ~{;l~ll~ L'UL'1J\I1~~1LFI~el~~mL~LVitJ~Vlel~elm'j'V'h~l'U

'1J. LL~~mtJL~1'{;lnlJLL"~'j~~{;l'j~1~~1'1Jru~vil~1'U.
.. I Q,.I ofl.... d II J' dou"eJ{;l.flmL"~FI1llJ Lu'U'j~ LUtJUL'jtJmeJ tJ'1JeJ~Vl'UVlVll~l'U

~. 'lnVln'1lel" ,

'1J. Uel~n'UijL~ci1'U'1Jm~1~mm'1llLmi'L'1J\I15'U\I1'jltJ

Fl. LrleJ1~1'uer'U\i)'j1t1m{{;lFl1'j'il~LL\I1nLiJ'U~'Uci1'UL~nI

80. 'VIG1nm'j L'Um 'jeJeJnLLUU~el~LU{;l'1JeJ~LFI~eJ~~{;lL~ eJueJ~n'U

el'U\I1'jlt1~el'd'1~eJFI1'j:nG1n~ru~mh~h

81. '1leJ1{;lllfuiG1n~ru~ L'Um'jeleJnLLUULFI~eJ~ijeJn"L~:nFl1llJ

tJ"eJ{;l.fltJ1'Um'j L'1l~1'U

n. ~'Uci1'U~~n'VI'jm ~1 ~lL iJ'U~'il~Vlel~'V'hm'jtJ1'uLL~~,jelti

'VI~eJVlel~:nm'j{;lLL,,1.1l'j~1'n~1'VI~eJ~'U,jeJtJFlf~FI1'jeJtJ1'U
" . "

o v

'il{;lV1&'1~mn~eJm'j~l LU'Um'j L~'Ull,r'U.

eJeJn 'illn LFI~eJ~ijeln"F11'jLoffLFI~m~eJ'ULL'j ~

FI1'j~'ill'jruli5m'j5\11 t'UmiL 'Um'jLeJ1~'Ut:J~~Ln{;l'illnm'j.

82. '1leJL{;l1lJ1~'VIG1nm'j L'Um'jeJeJnLLuUeJtJmruueJ~m'j,
5'UmltJ (Guards) L~nuFI'U~1'U'illnm'j1~1'uUl{;lL~U'illn

LL'VI~~VI'Ur\'1G1~'lJeJ~LFI~eJ~~m

n. ueJ~n'U'VI~eJ-U{;l'1J11~1lJ1w.tJiKlJer&'l~{;l5'U\I1'jltJ

'1J. FI1UFllJL~ijeJeJeJn~'U'il{;l5'U\I1'jltJ. .

83. Vl,rnnwci1'U1'V1qj:n~f'1'UFI~~eJm{{;lLFI~eJ~~m (Guards)

mh~h



fl. ije)'1JeJ~f'I'I.l~1'1.l'J~~'€mJfl eJeJfl~'I.l 'J1fl~ ~ei'tj1ll'i1iJ'1JeJ~

Lf'I~eJ~~fl'i

'11. HhnMtJ~1'1.l~ f'I'I.l~1'1.lf'l1tJf'l1.I~eJ~~tJ~'I.l~1'1.l'1Jru~,

Lf'I~eJ~~fl'i'Vh~1'1.l

f'I. L~eJi'jeJoU1~'VId~oU1~1~tI~eJiJ'J1flUlJf'lltJf'llJLf'I~eJ~'J~1~, ,

85. eJ~1'iLU'I.l~'1li11~ei''I.l1ll'i1iJ'J1flf'l111J~eJ'I.l~f:lflrl1'1.llru1~~1iJ
"

l~iJ HLiJ'I.l~'ltJ1 fl'1JeJ~ rh~~~l'1.l'1JeJ~eJru'VIfliJ fl'i~ Ltl1~, "
LL~~(Dry Bulb Temperature), 'ilru'VI1JiJfl'i~Ltl1~LtJiJfl~

eJ~~~ (Wet Bulb Temperature - static) LL'l~eJru'VIfliJ" , "
fl'i~Ltl1~~1 (Globe Temperature) oUeJf'I111JoU1~~'I.lIll'l~

tltJoUeJl~

86. eJ~1'iLU'I.l~'1li11~ei''I.l1ll'i1iJ'J1flf'l111J~eJ'I.l~rl1'1.llru1~iJ1fl

LL~iif'l111JLLlJ'I.liJ1~~ 1~iJrh~'i'i'1li1rl1'1.llru 1~'J1fl fl1'i

LtI~iJtJLViiJtJ ei'1ll'i1fl1'l'l~L'VIiJ'1IeJ~L'VIieJ~f:lfl~eJ~fl1'i tltJ
"

ei'1ll'l1fl1'i'i~L'VIiJ'1IeJ~L'VIim'f~~~~~L u'I.l1'1.11~ oUeJf'I111J" ,
oU1~~'I.lIll'i~tltJoUeJ1~

90. L~eJ~m'l"lLL1~li'eJlJl'1.l~m'l.l~'Vh~1'1.liieJru'VIfliJ~~~'I.loUeJl~
, ""

~eJ1tlii' 11.1t'lltl5 n~iJ11lleJtJ~'I.leJ~'1IeJ~~1~fl1iJ~~ fl~eJ~

1~L~eJ~1'VImiiJ'I.lcJ1'1.l~1'V1'l1'~UeJiJ'l~

'11. fl1'i'lltJL'VIieJii1J1fl~'I.l L~eJ'l~'ilru'VI1JiJmiJl'1.l~1~fl1iJ 'J1fl

d
fl1'l'l~ L'VIiJ'1IeJ~L'VI~eJ

f'I. tI'l~~'V16m'l"lfl1'iVh~1'1.l'l~'l~ LdeJ~'J1flei'Ill'l1fl1'i1'V1'l'1JeJ~

•• 1" I LI ..r d '" J.J 0

L'leJ~ uiJ~L'I.lelLiJeJfl'l1l.IL'I.leJ'V1'V11~1'1.l'l~'l~

~. iiei'1ll'i1fl1'lL~'I.l'1JeJ~~11'J~~~'I.lf'll11J~'I.l1'l~Ill~~~'I.l
" "

(Evaporation)

'11. fl1'l1~~tJ/~ruL~iJ f'll11J~eJ'I.l'J1flfl'i~tJ1'1.lfl1'l'l11f'1l11J~eJ'I.l
" u

(Conduction)

f'I. fl1'l1MtJ/~ruL~iJ f'I111J~eJ'I.l'J1flfl'i~tJ1'1.lfl1'i'l"l1f'1l11J~eJ'I.l
" u

(Convection)

~. fl1'l1~~tJ/~ru L~iJ f'I111J~eJ'I.l'J1flfl'i~tJ1'1.lfl1'iLLcJ~~~f'I111J
" u

87. 'VI"flflWvi1~1'1.l'1JeJ~Heat Detector Vh~1'1.leJ~1~h ~eJ'I.l(Radiation)

92. cJuliJ'J~iiellfl1'i:U'I.l~~ ~eJ'I.lL'I"l~iJmfl ~1~fl1iJijeJru'VIfliJ" , "
Q v" "1 1,.. d d 1~~ m'VI'l.l~'leJ'I.lLL'VI~~iJ 1.11.1L'VI~eJeJeJflL'I.leJ~'J1flfl'l flfl1'i

f'I1tJf'll.IeJru'VIflffi 'I.l~1~fl1 iJvi1~1'1.lli'1JL'VI'll oUeJf'I111JoU1~~'I.l
" "

LU'I.l" fl'\;ru~ ell fl1 'l~~tI'ifl ~1~



93. Heat Cramp ~€J €J1fl1'S~~1~fl1CJ1~~\Jl'I11:lJ~€J'lm~:;vh

1,xL~CJl'I11:lJ"':lJ~ ~'!I€J~Lfl~€JLL~LL~:;'S:;tJtJ'Vl:lJ'lJL='1 CJ'lJ'!I€J~, .
l~~IllL~CJhJ flc;\'l:lJL,im~CJfl1'Sl'I1tJ~:lJLi1~fl1'SUtJ~1 L~tJ

;~L~CJfll1€J:; 1'S

fl. ~:lJiJ'il~U'lJ

~. hfl~lll\h:;"'lV1

94. €J1fl1'S~1~€J'lJ ~1'Vl,r'lLL~'l ~€J'lJLL~:;LL,x'lLvm:;fl~lflfl1'S

€J€Jm'Vlim~CJhJ 'VllCJ1'ilL~1~'lJ ~'I'l'il'SL~'lJLtJ1LL~:;-lifl L\J'lJ

€J1flWU€J1~

'!I. lll:;fl~1 (Heat Cramp)

d
fl. ~~~'lJ (Heat Rash)

'l. ~:lJLL~~€J'lJ(Heat Stroke)

95. i6fl1'S~tJL'I'l~'l1~CJnl..ij~€J€Jfl~L'il'lJ vil1,xei'tJ€Jlfl11'l l~CJ

fl~:lJ~tJ H~'lLflijLL,x'l H~€J'l 1~:lJfl~:lJ L'Vl:lJ1:;~l'Vl~tJfl1'S, .
~tJL'I'l~'l\h:;L.flVl1~

96. i6fl1'S~tJL 'I'l~'l1~CJfl1'Svil1 ,xei'tJ€Jlfl11'l 'Vl~€JH"'l'SLflij

LO'l'll:; (,xl:lJ1o&'th\J'lJei''lJ'!Il~) ~'l~€J'l~f1'\~l'VlleU€J:lJ~LL~~:;~
'lJii~'!I€J.:j"'l'SLflij'Vl~€J1~'Vl:;,r'lJ 'l L'Vl~J1:;~l'Vl~tJfl1'S~tJL 'I'l~'l

·lh:;L.flVl1~

fl. L'I'l~'l\h:;L.flVl C

'l. L'I'l~'l\h:;L.flVl D

97. i6fl1'S~tJL'I'l~'l1~CJfl1'S~~l'I11:lJ~€J'lJ (Cooling) l~CJHJl

L'Vl:lJl:;~l'Vl-rtJ fl1 'S~tJL'I'l~'l\h:; L.flVl1~

98. i6fl1'S~tJL'I'l~'l1~CJfl1'S~~m:;LL",1~vh LLc;\'1~'lHfh'1l

fll1tJ€J'lJl~€J€Jfll'1ll'l 'Vl~€J'l11CJ1L'Vlm'S:;L'VlCJ~hJij CFc1~
€J€Jfl~L'il'lJ€J€JflltJ L'Vl:lJl:;~l'Vl-rtJfl1'S~tJL 'I'l~~tJ'S:;L.flVl1~

fl. Trickling filter

~. ClflVlfleU€J~ .



cI .•• 0 ",",II" II I do.. 0" ••

~hu'Vl2 (15 fI::LL'U'U) ~~Lavnfl1'VlL\1111b'U~T'n~m'Ua1~L'Wv~vtJfl1mllb'U~1':i1~fl1mllb~EJV1~~::lI

n1':i1-tiA1~11~

hfl Pernio 1':ifl Frostbite 1':ifl Trench foot 1':ifl BaalfiBaa 1 .• II hflBalfll'UBaa':ifl'llll Lfl':i1

1':ifli)1~i)1~ 1':ifl -W'lf~::rt1 hfl 111Ln':i'U 1':ifl Asbestosis 1':ifl'l.h::a1'Vl l':ifl tia~n'UBaa

" A1t11~ A1~eJ\J'UeJ
.I
'VI

1 l':iFleJ~l':i~Lf1~'Jlfltl1':i~1J~~LLFI~LijtJ1J

2 hFl~Lf1~ti'\JerrtJ1~~L'JeJFI111JL~'ULL1;'l~F1'Jl~.IL~'Uvh1~LG1'UL~eJ~'Vl~~'JL~eJ~ijFl111J'Vlii~tl1':i

l'Vl1;'lLitJ'UL~eJ~oUl1;'l'leJeJfl~L'J'UhJLitJ'Ii'i'J'U~Wl1;'l~1;'l'l1~mi1'm~eJhJLL~'ILU'ULfl~~,hL~'I

(nonfreezing injury) u'J~m~tJ'Il~LLri FI111JLtJtJfl~'U~ru'VliJij'lleJ'I~l'1tl1tJ~l tl1':i~1J~~ti'u

"u d 1" ild'doovF1111JLtJ'UL'U Ld1;'l1'Ul'Utl1':iLFl1;'leJ'U'Vl1'UeJtJtl1':ieJtJ'UL'UeJVl'Jlfl~~
3 1':iFl'Jlfl tl1 W'h'll'U~ Lf1~:U'UL~ eJ'I'Jl fltl1':i'Vll tJ1'JLm ~'UVl':iltJ'Vl~eJ~'U~'U~ij ~~fl~~ tll 'Vl~eJ, ,

~~fleJ'Ul~eJeJfll'1lii LoUl1'LJ1 'U'tJeJ~mh'l~m~eJ'ILU'UL'J1;'l1'Ul'U

4 hFl~Lf1~'Jlfltl1':i'VlltJ h~ULG1'UlmLeJ~LU~(ileJ~~~~1JLoUl1'tJLU'UL'J1;'ll'Ul'U5-10 tJ :U'UeJ~ti'u

':i~tJ~L'J1;'llLL1;'l~'tJ~1Jlru~LoUli'i'tJeJ~'J'U'V'hl~'tJeJ~LL~'ILU'U~'I~~LL1;'l~LU'ULL~1;'lm'J1;'ll1Jl'tJ~fl1~U'l~
mJLL1;'l~L~eJu'lieJ'IvreJ'IL~eJ'tJeJ~LL~'ILU'U~'I~~'J~'V'hl~L'Vl~eJtJ~ltJlm{eJ~'I eieJ'ULV'l~tJJl'Vl,rfl1;'l~.
'VlltJh~l1J1fl ijmtl1':iL~u'VliheJflLL1;'l~~'JL~tJ'J L~eJ'I'Jlfl'lll~eJeJfl~L'J'U

5 1':iFl~~fl'J~V'lUti'UFI'U'Il'U~'V'h'l1'U1'U1':i'l'l1'U~~ L~U 'Vl~eJ'Il'U'tJ'l'~L[lVltl1~L1J'U(ii'J~ij~'U~ltJ~'I

fl1~'JltJl~1Jlfl 'Vl~eJl'U'Il'U~~L~u~ij~lmu'Ui'i'J'U'tJ':i~fleJU L'li'U~l~ltJ ~1~'U4'1

6 1':iFl~LU'UFI111J~~'tJfl~'lleJ'l~ (ilh~'Iij~ fl~ru~ 1~tJ':i'J1J~eJijm'J~'li1J LI'1~l~'J1JflU'll 1~FI111JLFll':iV'l

(il'ULeJ'I':i'J1J"r'lijm'J~~'U~'U~ (anhedonia) ~eJhlijFl111J~'Uh'Vl~eJVl'lV'leJh 1'Uf1'Jfl1':i1Jm~tJ

'tJfl~LU'U~'LhVl'lV'leJh

7 ~~v1'1'11'U1'U1':i'lhi U~ fleJtJ ~ti'~ ':i~LU~~'U LL1;'l~l'UL'VliieJ'ILd~'U~flijFl111JL~tJ'Il'Utl1':iLU'UhFl~
1~

8 hFl~Lf1~:U'U'Jlfltl1':i~~l'1tl1tJ~eJ'I ~1J~~flUFI111JL~'U~'ULU'UL'J1;'ll'Ul'UL~eJti''Ul1v1'11~Lf1~

ei''U(il':iltJ~eJ'Vl1;'ltl~L~tl~1~tJv1'11~'Vl1;'ltl~L~tl~'Vl~lli''J'J~ijmtl1':i~'U 1Jd1JLL~'ILL~I1L~mF1Jl LL1;'l~

ij~1JJ11~,
9 1':iFleJ~l':i~L U'Uei''U(il':iltJ~Lf1~~'Uti'ULi1'm~mdeJfl1~VlUFI111JL~'U~~'J~LL~'Illi''JLU'ULfl~~,11LL~'Iij

mtl1':iLL1;'l~mtl1'l'LL~~'I1~mi1'm~tl~()flFl111JL~'U'J'ULL~'Illi''J'J~v1'11~~'J'Vl,r'lij~'lll'J 'Vl~tl~L'Vl~eJ'I~
10 1'l'F1~~flLf111lti'u F1'U'I1'U1'Utl(il~1'Vlfl1':i1Jtl1 'l'~~(ill~ ~ritl~~l'1 (fl1~ LUeJ'I1J'I'Vl~'II'll fl1~ LUtl'l LL~'U, . .

L~tJU~lLV'l~l'U) ,eJ(il~l'Vlfl1':i1Jtl1':i~~(ilvltlJl6/lL1J'U(ii,fl1~L;feJ'ItJl'1hu1;'l'tJ~'U ,~lL1J1fl, ~1F1~(il'1l, ~
, \1'U'J'Uti''UFI111J~eJ'U,tl(il~l'Vlfl1':i1Jfl1~~l~ei'~ LL1;'l~eJ(ilm'Vlfl1':i1J~'IVleJ(L~eJ~'JruLV'l~'I). . ~
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11 t 'l'l'll'UVl1LL'U~L~v~V1~vcil'U1vJcilEJ'il~ijl'rmJL~EJ'I1'Ufl1'lV'l'Ut 'll'lv~ 1'l

12 ~~LtJ'Ut'l1'li1'il~ijV1fl1'l~lfi~thvl1n'U~'1V1d'l~'11~~L'1Jlhhhl'l(l'Ul~ 'il~fi~V1~v~v'lfl1'l'il~Vl1
v

t~EJ1~ij LV1~~l;l ~th EJ'il~ijV1 fl1'l'il ~~v~fl~'Uv ~n'Ufl1'lJlfi ~Jl'Vl1lJl fllJ1EJ~l;lV ~ L1l;l1Lil'U
• \J \I \J

'1Jv'UL'1J~~1'l1'l'il~LU'U~'1V1'ilij~lLVI~lJl'illflmllJ~~fl~~ LLl;l~fllK1fl1'll;l'lt'VI~~'1~V1fl1'l Jl
• v

fi~Jlv\'lLU'U~'1~~thEJ1~l'i'v'lfl1'lfl'l~v\'1 ~thEJ~v'lfl1'lvEJlflVlEJ~LL~nVlEJ~1lJ1~lXllJ1lJ1~~'1~
'll 'U " •

.,1"'1''''1' 1'''' .,Ii]" ~'VI'l11lJ~ lJLVllJl~~lJ LLl;l~lJlJLVI~~l;l'VIL'ULL'U'U'U'U
v •

13 ~~v\'1'11'U1'Uv~~1V1fl'l'llJv\'lLLn1L'1f'lliil'l I'l'lfl ~;j fl'l~Luv'l'VI'U1vJY'U1'Ul~(l'VI'UmllJ~v'U
\J" d!I "

fl'l~~l~'VI'llEJ LI'l~v'l~'U~'UL~l :UflijI'l11lJL~EJ'I1'Ufl1'lLU'Ub1'l1~

14 hl'l~:Ufl'il~'V'l'Un'UI'l'U'Il'U1'Ub'l'll'U~'U~lEJ 'VIv~l ~'1'il~l;l~vm~'Ufl'l~'illEJ1~lJlfl1 'U-rr'U~v'Ufl1'l.
~~lJ fl1'l,m1EJ fl1'l~'U~lEJ fl1'lfl'lv LLl;l~fl1'l'VIeJ~l

15 hl'l~ijV1fl1'lth~~'l~~';;l'1L~mth~lJlru 60% V1~eJ'il~ijV1flm.h~~'l~~~'1 2 ';;l'1m~

t~m~'11tJ'il~ijV1fl1'lth~ph~~'Ul'U 4 - 72 -B'1t:U'lLLl;l~:Ufl'il~ijV1fl1'lI'l~'U1G1V1L~EJ'ULLl;l~L1EJ'U

~'l~~~1lJ~1 EJ'l1lJ(i'l V1'il'il~ij eJ1fl1'lfllK1LL~'1V1~veJ1fl1'lfllK1L~EJ'1~1EJ

II d Treatment Physical Chemical Biologicalene:l'VI
treatment treatment treatment

1 ChLorination

2 FinaL clarifier

3 Dewatering

4 Grit removaL

5 Aeration

6 Sedimentation

7 SLudge digestion

8 SLudge centrifugaL thickening

9 Anaerobic pond

10 Ozonation



VleJn1mi"l

B. fh'lfl11vJ ~Vl1i"l~lm~eJ~fl'lh~fl1tJ1i"l b'liU ;h6/lVJ-:j~~ nl6/l1e11Vl'WilU nl6/liibVlU nl6/leJ~b6/lVi~U

c. ih'lfhil11vJ, l~.ibi]uvh~ eJT<iJbiiVl~~bUVl1~b~eJ~nm~bbVlneJ~l-:jbb~-:j Vl~eJ1~-r'Uf111~~eJU~-:j'OJln

.fl1tJueJn b'liU nl6/leJeJnSlfb'OJUnl6/l1ulVl~b'OJubVlm nl6/lf111'UeJu1VleJeJn16/l~

D. fh'lf-w~ m'OJVlltJ1~b~eJ1~G'lVl~~ b'liU nl6/lf1~eJ~U nl6/lbbeJ~l~biJtJ nl6/l1e11~~b'OJUf1~eJh~
"

E. "lJa.:JbVla1111vJ~~1i"l~lm~m1n'\.h~fl1tJ1i"l b'liUJ11JUb~mVl~-:j VlUbUeJ1 eJ~SlflVlu 16/l~u
"

F. "lJa':II.I.~.:jlJlvJ ~n~~1i"l~lm~mlm~tJ~~Vl~eJf111~~eJUG'l-:j .fl1tJ1u 45 iU1Vi b'liU ~Nfl1~~~U
, " "

i"leJG'li"leJ-rG'lbb~-:j1~6/j~1i"l

G. 1Vl(l~(lnJ1bba1'Vhl~fh'lfl11vJ b'liU bbf1~bS/ltJ~f11TI'U~ 16/lb~tJ~, "
H. 1Vl(l~bn~n1'ianlVlm~ba.:j ~fl~~1i"l1~b~m1~~G'ltl'Umfl1f'l.fl1tJ1u 5 ulVi b'liU i"leJG'li"leJ-rG'l"lJl1, , ,

i"leJG'li"leJ-rG'lbVl~eJ-:j16/lb~tJ~i~ 1i"l~

I. 1191(laan6iil~a hj~~1i"lbb~'li1tJ1~G'l1'i~Ubii~fl1'ian1Vlm~~~u b'liu 1e11mb'OJub'I.JeJ1eJeJn16/l~• •
1'l.JbbVlG'lbS/ltJ~f1am'iVl bbeJ~l~b iJtJ~ 1UbVl~Vl

J. aa{bbn'UUftbtJa{aan 1'lf~ m'OJbii~'i~bU~ 1~b~mlnml~~eJu 11~eJfl1'im~Vl'Ubba~b~tJ~~v11
"

u~n1tJ11'Ubb'i-:jtl'UG'l1'i~U i b'liU eJ~SlflVlubu1eJeJn16/l~

K. 1191(l~~I.~a 1Vltl~iib~fl bf1U'Ub~flubba~v111~bii~ bf11~ b'li'U "lJfl-:jb~tJe1'UVl'iltJ'OJlnb-:jVl tJ1U1 a· ,
b~~U~tJ1m-&'bb~1 b~flbf1~l-:j i

L. 1191(lii-w~ m'OJv111~b~tJ~iVl Vl~fl'Ul~b~'UeJ~l-:j'iUbb'i-:j'OJlnfl1'iiiu G'l~~~ Vl~fl'OJlfl"'~~G'lVll-:j· ."
~1VlU-:j b'liU m1S/luf116/ltJ11uv1 U'iflVl G'll'i~lbb~~-:j G'll'iU'il'UI'1Vl'iVl"lJlaVl~Vluflb'lJuvh~

"
M. 1191(ltl1J1J'U19I~.:ja1Vltl~G'l11Jl'itl1~-r-:j~~bUUe1UmltJ~fl~-:jn~iVl b'liU lf1'Ufla~ b'ib~tJ~• •
N. 1191(ltl~flia'U G'l1~1'itltl~nieJu~~Vlu-:jbba~bUUe1UVl'iltJ~m~'U'UVll-:jb~UVlltJ1'OJ b'liU m~bn~fl•

m~nl~~~'U 16/lb~tJ1J1e1mfln 16/l~ bbf1ab~tJ1J1e11tJf1aflh~

O. 1191t1~'U 6'J ~1.t1'Ue1'U19I'i1fJb'liu "lJeJ-:jb~tJe1UVl'iltJbbeJG'lb'UG'lVleJG'l"lJl1b'Uuia~1e1~ "lJeJ-:jb~tJ'l.Jub~eJU

1~eJeJflSlfU
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1 Centrifugal presses are continuous-feed sludge-dewatering devices that use gravity

drainage and mechanical press to dewater sludge.

2 The amount of smoke and toxic from welding process depends on welding method.

3 Aerobic digestion is the process used for removal solid content such as grit and sand

from influent.

4 The efficiency of normal RBCcan be improved by using extra aerator.

5 Chlorination is suitable for preliminary state treatment of waste water treatment

process.

6 "Recycling" is the process that reclaims the useful materials from the waste produced

by the public.

7 The separation into different types of materials by the person who decides to produce

the solid waste, the collection and subsequent reintroduction of this material into the

public sector, is known as "reuse."

8 Source separation is only the first step in the recycling process that must include

collection, processing, transport, and eventually sale to an industry that then uses the

material

9 In sanitary landfills, the majority of gas which produced by buried organic material

anaerobical decomposition are CO2and H2S.

10 In sanitary landfills, liners are used to try to prevent the movement of leachate into the

groundwater.
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