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1- Safety Overflow Weir
2- Divisor Gate
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1- Radial gates
2- Shell

3- Fixed parts
4- Stop log

5- By pass

6- Course
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1- Trash Rack
2- Demounting
3- Lifting Beam
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1- Low Head
2- Buoyancy
3- Uplift & Down-pull and Opening Load & Closing Load
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1- Divider Plate
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5- Flexible Neoprene Seals or Natural Rubber
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e, = 70(mm)
e, =116.5(mm)
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I, =B, x V| + B, x V, = 544(mm)

o gl:‘;’& Caoamnd —

Fiber” 17 Fiber”2?”

ﬁ,
ﬁ,
@

\ﬁ/_l
V—J\—\

240.3

e; =41 mm

e, =145.5mm

1=89922660(mm*)

q=pxl, =0.0265x 668 =17.7(N / mm)

M =(qxL?)/8=(17.7x1920%) /8 =8156160(N.mm)

o, =Mxe, /1=8156160x41/89922660 = 3.7(Mpa) 6, =3.7(Mpa)

6, =Mxe, /1=89922660x145.5/89922660=13.2(Mpa) o, =13.2(Mpa)
2 2 p 2 p

o damlomo —
§=(5/384)xqx1*/(Ex])=

(5/384)x17.7x192* / (2.1x10° x8992.266) = 0.017(cm) = 0.17(mm)
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L /800 =1920/800 = 2.4(mm)

0.17<2.4is OK

Slome s -

dwgy ‘54.7;9..0' 39 Q"‘“ dunolxo —

a=550

%

b=600

_347 (0.033)x (550)?

100 (6.5)2 =82(Mpa)

G3x

o3, =0.303, =25(Mpa)

o _32.1X(o.033)x(550)2
100 (6.5)

=75.8(Mpa)

04y =0.304, =22.8(Mpa)

1) At point "3",Fiber "1"
6, =—03, =—82 (Mpa)

6y =—06; —03, =9.4-25=-15.6 (Mpa)

(252
Ototal — 4/Ox TOx ~0xOy
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Groat =\ (82)2 +(15.6) — (15.6)(82)
= 6, = 75.4(Mpa) <140(Mpa)
2) At point "3", Fiber "1":

6, = 03, =82 Mpa

- (. Cr
6y =0} 03, = (Gl.a) to3

6y, =9.4x63.5/70+25=33.5 Mpa

6o =\ (82)2 +(33.5)2 —(82)(33.5)
Ciotal = /1.4 Mpa <140 Mpa

3) At point "4" , Fiber "1™

6, =—0y4, =—22.8 Mpa

6y =0; 04, =9.4-758=-66.4 Mpa

Grotal = J(zz.s;)2 +(66.4)* —(22.8)(66.4)
= Ooral = 28.4(Mpa) <140(Mpa)

4) At point "4" , Fiber "1":

6, =04, =—22.8 Mpa

X

_ _ ey
Gy =0 +G4y - (Gl'a) +G4y

= Oyoral = 28.4(Mpa) <140(Mpa)
6, =84.3 Mpa

Orotal = J(zz.s;)2 +(84.3)% — (22.8)(84.3)

= Gyl = /9-5(Mpa) <140(Mpa)

H=3.30(m)
h, =1.865 (m)

b=1.435

75.4 Mpa

71.4 Mpa

58.4 Mpa

75.5 Mpa

w1y S99 BE 2 (s alold —
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hp

(o2l 5N azmyo 5o HLAS 35 5o -
C=(b/3)x(H+2xhy)/(h, +H)
C=(1.435/3)x(3.3+2x1.865)/ (1.865+3.3) = 650 (mm)
el plp jlad S50 5l 202 pe (e alols 0iST 58 V>
L,, =420 (mm)
Thus : we have R=F . /4
Foa1 = PgxHx A =1000x9.81x3.3%x2.046x1.435=95.047 (KN)

P, =R =95.047/4 =238 (KN)

Fo olad i sl -

Poer =0.418,/(P, xE)/ (By xR,,)
Py =22 @y 2,8 5l del> b

By =0l (s e 9 202 O JB slad
E=¢,2 aimrs¥| Jsoe=210000 (Mpa)

Ry =tz el
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Din 19704

Pper = 0.418\/(23800x21x104)/(61x9) =398.8 Mpa
P =0.9x1.85x6, =0.9%x1.85x500=2832.5 Mpa

stst—304=500—700 N/mm "2 ¢l Jloss i

Pher < Pher ()L?Ln) OK | bs=61 G-I ML%O -

‘ Ws

Rs Rs
9 9s

oo Vo (dy) i b
W, =P, /b, =23800/65=366.2(N/mm)
R, =P, /2=23800/2=11900(N)
Q, = (95— 65)/2 =15(mm)
M, =R, x(Q, +R, /(2xW,))
M, =371851 M.mm
G, =32x M, / (txd3)=32x371851/ (nx70°%) 11.0 MPa
o, =11.0 (MPa)
Oper = 0.4><Gye“d(st_37)s =94 (MPa)
11<94 (Mpa) OK.
1, =4xV/(3xA)=4xP, / (3xA,) 8.2 Mpa

=4x23800/3%(nx70>/4)=8.2 Mpa

Opes = \/cg +3x12 = \/(1 )% +3x%(8.2)> =18.0 (Mpa) 18.0 Mpa
Gper =1.25%0.4% G4 =117.5 (Mpa)
18.0<117.5 (Mpa)is O.K

Loyl by i -
T, =4xV/(3xA)=4xR,/(3xA,)=4.1 (Mpa)
Tper = 0.4% G yeiig /<3 =54.3 (Mpa)

4.1<54.3 (Mpa) isO.K.
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obls -yl fuas

oy = R, /(dxS)=11900/ (70 x 20) =8.5(Mpa)

Gpper = 0.5 X Gyg =0.55% 235 =129.25 (Mpa)

8.5<129.25 (Mpa) is O.K

Fy =1/2xWx (H? —h?)=0.5x2.046(3.3% —1.865%)
Fy =7.6(Ton)
F . =W

open weight + Frubber + Fw

heel

W

weight

=550 (Kgf)
Fopper = HX Fogy =0.9x983.2 =885 (Kgf)

E,. =FyxL=2x491.6=983.2(Kgf)

Fy =20(N/cm) s ool
L = ano] KoY Jsb=2x1435+2046 = 491.6 (cm)

wi
Hwheel = 0.1
Fypen = 760 +885+550 =2195 (Kgf)

Fifting = Fopen XS = 2195x1.59 = 35000 (Kgf) = 3.5 (Ton)

Sf=1.59

ZC'_’)%LMJ Slxduo )Q L’:}.u J.n.’:é Mlﬁo—

16 XYL (59 Ao —

760 Kgf

3.5 Ton

9 4350 4 03)l9 lag y Slwlxo -2

S o g (P

55 UM L ply T ogasee (55=7

(o) ()b ool aloly) azy o o, =B

() az ;o bzl gleds =R

(o) 42,5 G090 gyl =h

() 4z 50 bzl 3350 g cawsVl Of 515 Bs1=Dyy
(o) SBgd sl g azm o sl 35 5 515 s =Dy

(o) o ol g a0 slimil 35 5 515 Bdlsl =D;
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Arc sin(%) =0l QRSP

Arcsin(gi) =q \o-Y)
R

il ite b cadie 0ilgs oo ol oo Cawdds boly can a5 g g @ sLls; 9 Djg Dy Dy (slaoslail iag5
ph on Ll Slobuo ;3 o5 0sd (38 () (hie ol S 5 () o VU

1ty lice Cawdas 125 Sl ® 3l (s Sk o Az ;0 2 0,y (s99as g (Bl (glag e drmslome (¥

Bl 9y 1 Wy

SO Sy 1 Wy

thth(h—%) 7))

W, =yBR[Dm(cosa, —cosa;)+R(a; —a,)/2+R(sin 20, — Cos2a.) /4] AvY-Y)

935 o0 dmilome 5 sodserd 3l o S 5 azyo 03y slag s aln (F

W =/(W +W2) (VA=)

gy Jlos! a5 =ARCtan{¥VJ \a-y)
h

Ly 40,5 oo Lol glassTan il Cumbge 055 oo el 47050 Slog3l 53, 22 il 950 ylko
o3l dlone slp (lFion a0 4 03)l5 (595 Gl 9 S 3100,5 3)ly (2L g (Sl lagil & Sy 59
Dged oolaiwl dzm o slaolSa st o

e

725 Ohey a2 sbesls g e Failas g e B slioul glad b JLol) a0 S0 p03)ls (69,5 Sz 5 oo
229l g0 ploxl

4 m Az 0 dileo
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594.526
596.64
596.40
598.00
601.50
4.m

RST 37-2
DIN 19704

DIN 19704

258
4000

1875 =0.487875xR
00

o, = Arcsin( )=10.0645448 xR

o, = Arcsin

dp; =w(h—-Rsina)Rda

dp, =w(h+Rsina)Rda

al
p; = wRha + wR? cosa ]0

a2
0

P = wRho — wR? cosa ]
H=1.6 m=NWL —Trunn CL EL =598 —596.4
p; =1.519t

pix =1.519t

piy =-0.075t

p, =19.96t

Py =19.03t

pyy =6.01t

obls - Jsl fas

A B 5 psd)

az,ys Vb 5 psb)

OIS P o 457 9B,

&JT g Jyore p93,

<l s os Sl o8,
az,s gl

Sl oY gd taxy 1o i

3 lastiwl o lesis gl o jlme iiS yliuse

b st
W.L
h % r 28
[ —
e
- 5

T s Jgonn 98 bl -
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pn =21.39t B = Arcsin(2)=16°
p

T b oy 350 0985 Jay! o -

h=5.1m=MWL —Trunn CL E1=601.5-596.4

p; =5.13t

pix =5.131

py =—0.19t

p, =47.28t

Py =45.28t

pyy =13.6t

Pym =50.41t

Pym =13.41t

P, =52.16

13.41
52.16
P, 52.16 4

= —=225>>—
Py 23.15 3

o = Arcsin(

)=14.9" sina =15°

g walss Sloslrs slis O poyjSlo psd) Lulyd 598 o 50 @ azgi b
Az 10 Sl (gl ouls colaiul 050 5,9 Cwolbrs =12 mm
Fao Cwlrs 12-2mm 55,65 jlxe Cwlbes =10 mm

$5908 SRy e Jolss =50cm

K, =18.8
& - 3
T D00 s | Ky, =403
oml @ 400
' Ky =33.9
2
oo P
100 SZ ‘ 500 | 500 i
18.8 .
Sy =100 x.68x40% =205kgem chy
40,3 _ % S
O3y = 100 x.68x 407 =438 kgem 2 qu
Gyy = 33'09 x.68x40% =369 kgem > <<1600 OK.
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4/01/10 s — gl fuiS
K =
o iz D140 o0 Ky, =
a 500
K3y =343
K P32 500 - 500
O=——X—pr
100 S LGSY
Oix <£><.66><502 =412kgem 2
100
Oy <£><.66><502 =825 kgem ™
100 . !
34.3 5 5 ‘ T
Gy < x.66x50“ =566 kgem
3 7100 g
GOg9es ,5 2421=50%0.4842 %100
2421=50x0.4842x100
1030 7 | R =2969
486 g
1359 ? 4 R =3545,

& 5y alold=500 mm
4, 1400 _56

B, 250
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Fo

v=0.8 20, 140

2b=0.8x250x2 =400

250

I=639cm*

Sskinpl = 3 19.50m3

=45.6 cm®

250

Sbeam

B
b —t— b —

\81

Gpeam Max = 1066 <1600  OK. I
10150

Bl 55 (Gl )
W st 7108 Kg/m2

Ll
]

—500— 3000 500
2
71087— 14216(x —0.5)=0
X =585
X:585 L=2830 ) 585
—889Kg/m?2 -889

+7108Kg/m?2

-10662

—3554

+3554

+10662




F1 4/01/14 S — sl fuaS
£—1=M=14.15 120 200
B, 200 Lo T
b, =.95x 200 =190 o5 T
6 o
o
2b = 400 = ~
N '
o
10 300 10
G gin P1=—587 kgem™? <<1600  OK. 1=14533 cm*
S ang=978 kgem? <<1600 OK. Sekinpl =121 1cm’
Sflang = /20.0 cm’
gl awlxo —g
F M
oO=—+— (Y o_\ )
A W
(o 9kS) 55 4 03)l5 (59 oF
(E5e5) 33t ke glas A
(e 38 535 95) agils (cad Slow was 35l M
160, 5 bes (59, dwle sl b ylow § SKlasl ol o
9,09 iy - S¥sd n=0.15
Ve - 5 n=0.3
oYed - 3Ved 1=0.3
aVed - Sy pn=0.9
M. +Mg., +M + My
FLifting __m Seal SealPre Weight (Y1-1)
ILifting
Mm + MSeal + MSeal Pre — MWeight
I ifting
Fiifing =Fctosing = Y-\
Lifting Closing Sino. ( )

(5)'“" r“)fil-*s) oy O"\"f" A (59 :Fclosing

(9509 5 9kS) 023 YL (59,5 = Fyjpying
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356 5L o2 ;S Le 14180 kg (il 555L)

93b Job 3500 mm

A =239cm?

Pyy =2.05cm

K=0.8
L=350cm

P =742 A, =377=w=L13

_LI3X14180 _ o0y, kgem™ << 1600
23.9
Po 742 ¢
Pyy  2.05

. . 35
diagonal spacing — =~ Imm
3.6
oBLL

OBl L —52;6 = 26.081

Obear = % =407.5 kgcm_2 oK.

sAYL agli=a

(o) azmyo gLzl glads =1yine

(e 50 9 £ 5 9S) (L9 5) a3u,0 (ly90 Jate lea=M,

OK.

(e 50 950 255 5bS) gamol SeanY lae= Mgy
(J'“" 2° 9 r“)fil-*s) g;b)"“s ) OL“"’:MSealPre

(e 5% 98 r“)fﬁl-*s) 4= 059 OL“"’: MWeight

w0 oo B Jle 4z 10 (5550 Dlawlore a4 dalsl jo

Aoho Sy ply sl
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5072 J6080ka/m2
T b g/m
=(2x13.8—8)x@

Hmax

. =63896 kgcm

umaX=L280=13040 ke 13040 . 13040
138
it Jus = S0mm A=50.3cm’ o, =260 kg.cm ™
S=50.3 cm? o, =1270 kg.cm™
cad Yo Saw) p5 OKooy= 1232‘;0 =815 kgem ™
O Sly (Souyd s 0.k 25080 _ 174 kg.cm™
50%30
Sl Aoy p3) Crrdg o (60K has (log yoi -
8000 mkg S i Slakad g 5l ol Lo -
2X227X1.1X4.03X0.9=1811 mkg LS slan ol Slasl 5l Jol> les =Y
400X 1X%4.04%x0.9 =1464 mkg Yo ol 5l Jeol> e =Y
400X4X0.5X4.02=3216 mkg Az, YU poly ( Soliulgane 59, 5l Jols lee -F
200%X3.95=790 mkg ols SiaaS Sl Jol> s -0
52160Xx0.2X0.04=417 mkg HBLL SKhol 5l Jol> les -F
1+2+3+5+6=12482 mkg 4z, 50,550 sl asY les
1-(2+3+4+5+6)=302 Safe enough Az 50 s gl (B Hlew 092 J S
12482 x1.40 =17475 mkg P CRUNENE
17475/3.88 =4504 Kg say 5000 Juid > b5 S
o5 J T lwlxo diged —
o YIVXY slal 4y 18 Jles] asu jo : >, slaools
2.2m Az 0 dileo
2.0m azm )0 gl

70% x 2.00 b ol slis)
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0.2m C/CﬁfJL’L&T slealse o Jolsd
RS Jlsl o3l g5
O <l
RST 37-2 Slge i
bie o lasis
I=512cm* 160
W =64 cm® ::L Lo
N T —
b i -
1=43 cm4 ) @
2\
_ 3 GOR
W=11lcm JE 1 @
L [ ] T
Lo 5 J 5 -
o o las 5ok y00)ls M c A
’ (Kg/m) (Kg-cm) (Kg/cm2) (cm)
1 714 47214 738 0.242
2 560 37030 579 0.190
3 180 11903 186 0.06
[PYPOWCI Ut
kg
baows b= (1800+1000)x(0.2x0.7 /0.8 )(—=
m
2 kg
M=(196x0.8"/8)x100=1568 (—
cm
sileS e (25=0.6%x2400%(1.23-0.0153x40/1)=890 (k—g‘2
cm
c=1568/11=143kg/cm? <890
G -

il oo DINT9704 ;5 00 los (lsee 5 5 Wy 45 (Soas (25 —)
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obls -yl fuas

2L 5 Gles :1.8m

6)‘;\5)1-3

Wi =3blewl 5

W, =290 5 059

P =l g5, » (Ssblyane jLas

dlse aleS Sle ple Sl 5eS Wbdand jo (Sages i Y

Wil ooy ales Job e V/E M 5l 505 55 S pe Sl -V

2YL S i Olowlxo digoi -

F/2=855Kg

F/2=855 Kg

F=(230+180+(900><%><1.8))x1.5=1709z1710kg

P, =855kg = P, =855xc0s55=490 kg
A =2x24=48cm?
I, =2x925=1850 cm*

I, =2(85.3+24x4.64°) =1204 cm*

rx=+/1850/48 =6.2 cm

ry =+/1204/48 =5.8 cm

X120 _ ¢0 <200

k¢
( )maX =
r

_ 6440 6440

== =131
¢ JFy 2400

B 2
K m pa s UZ0SERY
r F.S

k¢

T 60

C

=2 -0.46
Ce 131

B=

FS=1.67+375B—.125B% =1.67 +.375x.46 —.125x 46> =1.83
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F#

_ 2
FO=(1 5x .46 )x2400:1172 ( kg
1.83 cm?
490 kg
fopm——=11(—2)<<1172
T 48 (sz)

056155 Ly o (D 14)(6X37) (LS 20 1)
P, =855x2=1710 kg <9250 kg

2L 55 aleo: 3.75m 7
Lg)""\f)l'«’ //// \\\\
1300 P t N 1300
= W, Sl o3
PI // \\ P1

= W, 2Vl 15 559
P= ‘_s_ie_'{t;.,,ul”‘.\ﬂ_m )Li;é P, 5

F/2=1420xq F/2=1420Kg
F=(605+360+(1000x%x3.75))x1.5=2840 kg

P, =1420kg = P, =1420x Cos45 =1004kg
A =2x25=56cm?>

I, =1350%2=2700 cm*

I, =2(114+28x5.47%)=190.3cm" — Y

rx =+2700/56 =6.9 cm 2C180
ry =+/1903/56 =5.8 cm [

_1x260

k¢
— = 45
( r Imax 5.8

Cc =131

B 2
K m pa s UZ0SERY
r F.S
_45 34

B_131_'
FS=1.67+0.375%x0.34—0.125x 46 =1.79

_ 2
(1-.5x.34%)x2400 _ - ( kg
1.79 cm?’

FO =
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obls -yl fuas

1004 ke
=18 (=) <1263
7756 (sz)

(855 520 1)1 (D 16) (6X37)  o5l55 Juus s
P, =1420x 2 = 2840kgf <12100kgf
YL 5 «les: 3.35m

6)‘35)1-3 F 1100

= W, Sl /

= Wy b 5 059 A
o
P= Sslslg e Las "‘\'

F/2=1086 kg

F=(W,+ W, +P) X1.5= a5 il y et oles 5 5,1

F=(490+325+(900 X % x3.35))% 1.5=2172 kg

=1086 kg = P,=1086XCos45 =768 kg P,
A=56 cm?

=2700 cm* I,

=190.3 cm* I,

6.9 Cmrx =

=5.8 Cmry

(%) _1x220
r e 5.8

=131C¢

B 2
K m pa s UZ0SERY
r F.S

38

38
==2220.29
131 P

F.S=1.67+(0.375%0.29) — (0.125X0.29° ) =1.78
_ 2
g (170.5%029%)x2400 _ o ( kg
1.78 cm?
k_gz) << 1291
cm

(55 520 1) (D 16) (6X37)  o3lyl5 Jouy
=1086X2=2172kgf < 12100 kgf P,

768 _

w56

F 14 (

F/2=1086Kg
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2L 55 ales: 5.00 m 0
6)‘;\5)1-? 1900—— A ——1900
= Wl S)L’LA.MJ‘ Q)j //// \\\\\

P1 7/ \\\\ P1
= Wy Yl 15 559 / ’
P=  Ssliulsyaee ,Lid “a N

P2 P>
F/2=4731Kg F/2=4731Kg

F=(W+W,+P) X 1.5= 4,5 3 Joiie ol 6,135,k

F = (1302+450+(1350 X % X 5) )X 1.5=9462 kg

=4731 kg = P,=4731X Cos45 =3345 kg P,
A=32.2X2=64.4 cm? y
=2X1910=3820 cm* I,

=2(148+32.2X5.56"=2286 cm” I,

=7.7 cmrx =+/3820/64.4

—J2286/64.4 =5.9 cmry 2C=200

(%) _1x380
r e 59

=131C¢

B 2
Koo pan UZ0SRY
r F.S

65

65
=—— =0.49
131 P
F.S=1.67+ (0.375X0.49) — (0.125X0.49° )=1.84
2
pa (170.5%049%)x2400 _ . kg
1.84 cm’
3345 kg
= =52
77 64.4 cm?

(S 35e 1)1 (D 16) (6X37)  o3lglls 1Sy s
=4731X2=9462 kgf <12100 kgf P,

<114




Fa 4/o1/1d s — ol Jua

daids —b
1ol eal g el o llas sl s 050 (sloatds
O 30 98w Do cual g Clo Olo > —
Wil oo S i Sladad S > oo a5 0 (0 Coll Sladad ceal g Sl —
Loty dajgome daSiuns do by doo e dage dogber cual g colo Sloja dales eblis dagdl -
Slilste plo g laialy sloakeo (anol sl
Sliagad e g 5lige Sluj> -
5 ol Slasein g 059 elome o bl iz cshd o )losds s Jolds 3y lskad alS Cows g —
ALB (555 2 )T e led
SBlasl (5975 Gl 9 Slml g uia ool lays g g9 slul g )0 gy §)9 Cwled g i —
55 LS ols ol 5 6V o5 Siee dloialy laals 5 gz slrojlul iguno ] glacany
sz sleodls plsie 4 ol o jle plo g (i slaosles 4 0ad Jatie slog i (i Vb (sloals
il e Lo bbatis agd glie 5 Sl
(SilSe slizl cles sl Sise 5 Ol ym g oo Je sleils 5 sioe ol Slowis 1 Lol laatis
s azy L aS wiloe ol b S5 5 g pSo3ll Il s il ¥l (slapins oS i 5 ol Slebad oci
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1- Torque Switch
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1- Thermal Overload
2- Bimetal

3- Lamp Test

4- Handel

5- Microswitch

6- Gland Plate
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Abstract

The effective control and distribution of water is the main goal in irrigation systems, therefore hydro-
mechanical equipments as the main part in water control and distribution in diversion dams and irrigation
systems have an important role in this manner. According to this, proper design, manufacturing,
installation, and commissioning of these equipments is very effective in reliable performance of the
irrigation systems.

The selection of hydro mechanical equipments for each irrigation system is mainly depend on the
ability for easy and effective operation and use full life period of each type and size of equipments.

The proper performance in water control and distribution of the hydro mechanical equipments is
related to carryingout the proposed rules by manufacturers, furthermore inspection of the equipments by
professional inspectors has the great importance and guarantees the goal of the system in water control
and distribution. According to the effective life of these equipments carrying out a proper maintenance
program should be considered during operation period.

In this bulletin the required information for analysis, design, manufacturing installation and
maintenance of hydro mechanical equipments of diversion dams and irrigation systems are provided, in
addition to that the specifications for placement of necessary accessories for installation of equipments in
concrete structures have been carefully compiled.

This standard had been compiled as a guide for design, manufacturing, installation and commissioning
of hydro mechanical and electrical equipment of diversion dams and irrigation systems and could be used
by consulting engineers, manufacturers and inspectors.
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