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1- Centrally Drive
2- Reversing Speed
3- Forward Speed
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1- Suction Type Scraper
2- Blade Scraper

3- Driven Wheel

4- Idle Wheel

5- Guide Wheel
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1- Rapid Sludge Removal System
2- Access Bridge
3- Bridge Supported mechanism
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- Torque Tube

- Center Column Supported Mechanism
- Center Pier Supported Mechanism

- Uplift

- Scraper Arms

- Scraper Blades
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1- Squeegee
2- Total Enclosed Fan Cooled (TEFC)
3- Service Factor
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1- Overload Protection System
2- Worm Gear

3- Helical Gear

4- Planetary Gear

5- Spur Gear
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1- Tapered Roller
2- Turntable
3- Center Pier Supported Bridge
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1- Shear Pin
2- Slewing Ring Bearing
3- Centrally Drive Fixed Full Bridge Blade Sludge Scraper
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1- Centrally Drive Fixed Full Bridge Picket Fence Sludge Scraper
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1- Cage Structure

2- Straight Plough Blade Scrapers

3- Curved Plough Blade Scrapers

4- Variable Angle Spiral Blade Scrapers
5- Logarithmic Spiral Blade Scrapers
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1- Centrally Drive Fixed Half Bridge (Center Pier Supported) Straight Plow Blade Sludge Scraper
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1- Header
2- Manifold
3- Uptake Pipe
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1- Centrally Drive Fixed Half Bridge (Center Pier Supported) Header and Manifold Suction Scraper
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1- Periphery Drive Sludge Scraper
2- Walk Way
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1- Carriage Assembly
2- Peripheral Drive Half Bridge Spiral Blade Scraper
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1- Peripheral Drive Half Bridge Straight Plow Blade Scraper
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1- Peripheral Drive Plow Blade Scraper
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1- Peripheral Drive Half Bridge, Uptake Pipe Suction Scraper
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1- Peripheral Drive Half Bridge, Header and Manifold Suction Scraper
2- Drive Sprocket

3- Drive Chain

4- Drive Shaft

5- Idle Sprocket

6- Stub Shaft

7- Collector Chain
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1- Wall Bearings

2- Surpport Brackets
3- Rails

4- Flights

5-Wear Shoes
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1- Metallic Chains
2- Non metallic Chains
3- Fiberglass Flights
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1- Bottom Rail
2- Return Rail
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1- Driven Wheel
2- Idle Wheel
3- Lateral Guide Roller
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1- Reciprocating Bridge Blade Sludge Scraper
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1- Reciprocating Bridge, Uptake Pipe Suction Scraper
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1- WPS- Welding Procedure Specification
2- PQR — Procedure Qualification Record
3- AWS- American Welding Society
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1- Crevise Corrosion
2- Pitting Corrosion
3- Uniform Corrosion



80 IFoo/IN/TD g yormd okins Sisd' (slia] colariivo 5 8 lollI— o lg fund

100000 ¢
3
£ 10000 |
I=
7]
ol
& 1000 ¢
o Uniform
@ .
o corrosion
=
© 100 t
S
— Py Passivity
© .
o .
= 10 g
L
o pH =7
T=20C
1 + e
0 5 10 15 20 25 30 35 40 45 50
PREN

Ph =7 920 C clos y3 91,15 (49 cdilé gas y3lio s PREN s abasl, —\V-F JSi

oloyd g yad galli —A-F

e AlS S LS laslely (ol 2w dad (258 5 (ol SladelS 4 jemme Sl it (lojd 5 08 5okl
5 =1k IEC 60947 5 lailiwl b sllas 0l bl ) a2l 3Y (slo oS v S 5 Juog 5 2B (sl s co0me
5L 1EC 60529 5 il sillae wob 5l s ol5] (6Lid 1o o &g 4 w39 a5 Lo

il Laghls (3,5 093 o0 485 JLa5 ) oobiw] slaJshor 5122 MM Jlao Lol (ygim 5 i (35 ualind
il o (Ral 7032-7035) Soliady 2SI (5 1591 o0kl o 50 K, £33 38,5 (6 ol S5, BS 4232 o Jasliad L 3lao

VO Slall ;500 5 cmad bl )8 o agoms Ll 18 colisS Jlail mhaw (5285 )15 10 b Caalioe Slol aets Lo
sl )3 9 998 Blod (ol aid ahadie mhan chai Cannlioe Jgi 9 )l el w058 OBl (6899 08 55 2l 2
D9 00,85 5L Jobo

555 =l 50 polie Cemsbion Laghl ol pU S hils Consbion (s S o3Il hluy § Sl daJle 5 a5
238 )8 o ceal gl Slel Caand [0 aST A O js0 4y wilS asris Les (gl aisle Cugb, 9 S

5 lasd e olyad 4 s dw g bt o (gladihs «Slad ol Tho ol Slo Jlire s sloaidi 5 5 e
555 15 an,s LSl 0 gl onijle bag amlse 45 Canl (S e Jilas «lieas Janll g (glads b0

Dy g a8 S ;15 55 593 ol 5l S crs ShU «lore D jgo 4 Laghl 5o 5L 9590 Glaled 5 S zslaw
LS g5 aazg b g jsliiS jsuiiw imban jomin L8 5l 335 ] Dl Slasged Cenlioo sLG 0 Los
il oo 230 VAC 55 5l gelans 00,5 Ll



907 i 51 0w 3 i Sl o ooyl Lulgs IFoo/11/ T Y

s e Sl 00 g gy S o 2bidg) e ild (8 LS 5l laghl o eges B jlae Sl

SloadS 5 Jog g adad sl s .0sil ool Siolosl caas Jome 4 Jlo,l 51 LB b laghls 3, sla o als

38,8 cual Slaseino S Lol on g gl )0 Jgym Coms ;0 b saoxe o

ol gbs glaadds -1-A-F
sl o, 1V cod b shls b ol s il cupbline 551> g5 5wl ob> Jog 5 alad slanls
L5 093 cmad shU 050 (595 2 g 005 59,5 98 Il b (2 )1 atis milSs 4 pme il Slol adSasly (S Sl
Sl g0 50 a8 ally > alad o8 0SS5 @ e b S e jeige bl Lge (g m l Ol adad (S
00,5 Llod gl 51 o adlol glid s ,s Yo Jlas casly o Jloio] dnsi § oob St puizmad 05,5 oo st

B JAS g ol Jog g B by G g (,35LSS) Heigo jluilely —V-A-F

Al sl iels s )L alol slac blax ay jgome (cmnblioe (5l Slailel) SO a0 520 b j5ige ,0
il olisS Jlasl cblim 5 56 o sy ) g5 5,k alol cbli> shls Wb s ise slajllel,

Obey ©yge @ @lad s b ()1 g5 51 9 00,5 cblix Ml ) j5ige (e Wb b a8L) cbla> Loy

i Jslwg 3 b adlsl cblas —Y'-A-F

Slosb e a8Lol Jlael 90 55 o5 il gl olojd 5l 4ol i alny S 4 e el 9,05 el
el Bge dlph ol Glolag ©jge 3 1) 09,05 el g 00,5 yola ) oY

b 4 s 53T S5 el b b Lol le b pices biled Joe o (BLaI 3lsS Jlosl cot wl punsilSe !
bl e oy 5 e ol (S, 5 d0zme palats 0lS cenlio a4, o031 6Lt 10 i gz canlis e il 1O

B0, L e oS o 4 JUS e Jlal cg Sl eSS b leyd pieaew Hlae o

S s —F— AT

gbio b L Lo (slojlae 525 MM Jila> glafio el b o iz 51 il )05 (sl e oS o
S Jlasl oo 5 Ol ol Gidiay b us iz 51 Canglygo YLl § laprns S .0 530 &0 1.5 mm?
Dy s0 D90 Jlae g oy 9 2ilS by 4 s 9 L LIS

e g o 180 5 i a0l STy (S jgue ST 9,0 Canl oo bl S o by LS g g alS



oy IFoo/I/TD gy ks ki (slial olasiino 3 id ol — o, lgz o

S il -A-F

5 0ad B olawi g Olasein b gillas g ails 1) Lol ashd b 035 colild 5 alie b Soy Olehad oI5

33,5 &l,l gz 00 el Jawg Laseiie 23yl b sldgamaiag 10 (6,10 0 00 Joddlygiws

pyazo SYT 15l —Yo—F

il aa S5 50 g 555 Lol ped b el 5L g, oo (6,105 g pend Gl a5 pgate Y15l als
D358 el g 00iiS ol Lawgd (Y8






> 3b Slwilow







£ IFoo/ /1D 2ol Slalzo - iy o

O 69 2o i (> 1yb -0

ool G (gias (e o ol wile (o e 50 o) Soslae s bawsi (2 6 slaez (e

25 0525 o 6 slaaz ln oxte Sl tg, (LI 5Fe 58 A Ay D AU iy oS WsSilen ol

b 0jl5u 3 098 o0 ooliinl (256 o, o2 5 290k slrwg,o S B Dl b (Geiias il 5o
)10 025 5 525 7 Slewg, o (HASe 5 (290l sy, pedle (B L > b

88,5 dle 3lae dlge 4L g oy35re lul Cansu b (20 (5 glae Sl oladl s g1y

B Bl b (glailgiun! (nliiad ojlke 50 o (g9l e —1-1-0

wibis gy dy IS 52 559 S sl pY ol oo o) sl (Slej o3t

D
teg ==L (h) (-0)

(celo) o sl Sloj ojl =tsg

(o) oo ,had =Dg;

(Ceblo p o) (3o Jamms jo s e = Vg

Slr Caws 4y 5 abl 5l lalgind (5l 0 g, g (2 6 slanz Gl

Qp =—RZ_SRZSR - (P /h) (Y-0)

(Celos yo caSoyie) (20 (5x5lenz oliee =Qsr

() 25,07 s,k b g axd elas ) =hgp

Co07d lagl sl =a

(Celo p f0) P Jams )3 Jy (oo o oo = Vg

(o) 37w Jhs =Dgg

29,07 €5 4 a2 (5 sl pe =T

9 Dsr (37w Jla8 (ulal pp by €@ 0,02 slagsl sl ail oo (5 Janoe )3 (s S Vsr y Sae
23,5 (s 52 S pglenz Ol

(95L2 99) 8=2 02l (55 ;haB Joboo ST (55 SS) B=L ally 5 elad Joleo cgy02d slag)b Jsb S
Sg dales

Sibe (S ooy 51 092 J S anl ol Gl Oliee 0 p Yo ladlg) b (o256 lacg) o) 5
s ¥ 5l aals ooVl sladly) o alold g 4l o oA B oIf o il bodlg) po ey il Jos 4 6T 5lr

oo oo &l g yd (2hb sl leialy polie (V-0) Jguz i8S 5w



907 i 51 0w 3 i Sl o ooyl Lulgs IFoo/11/ T £r

9,07 >k sl y beialy polio -0 Jgue

shbinn (Suliidi ¢l Slilgrw! Salsdi ¢ 5l ) )
. .A.'>|9 Slos C)‘*"
SryEz euod | Lok oo &9k L0
o[\ O-o /¥ o/f-o/q o[f-o/f S hss e an b syl gl
TEV oA VoA iSTos YY-VEE cels i yie | Ve o, e s
— YYF sl — Cel p yin \V BIRESA g
<\/e <\/e VIO — for o slaaz oo

2ilise o2 oslaer o8ls Oliee & ) sl oud dnlone (liee cond )15 2 s psleer u s

w‘)L..) W bl.) 65)1.3 aLGJ)‘L’u.’PLI J.als 6)3.‘&09 Lg‘)" JJ L}“‘>)> 399 VO AJASW‘ Q" d)—’*‘ﬁw‘ O'.\.AT

1 b2 b e 36w 0 o (559l gea —Y-1-0
g (Cel) s ooy leass (38, ol 9 38, YU lp p3Y (loy oges Bl L g 29,k sy, jo

ylise Cows 4y g5 abal 5l oz g pslaer Gloj 03k (Lrw = Wsr) i (552 jemne Jsbo

L L
tsg =+ W it (h) (Y-0)
VSR Vret

1y o sl Y iy omd 4 S e85 i il cad 43§ & j90 1 Sles B Qsr o2 65lans oliee dlons (sl
ass Job (58,5 1 a o L (Lg =15%hggr ) S oo Laanler g0 ans glis)) 1 10 Jolae STas Jobo jo
lioe s 4y a5l o (6 pslmez e (o5ee SL)lso b (y35e oye gt Jolae Luyi) Log oo,

hep.Lep.L
Qsg =—B—R=SL  (m’lh) (f-0)
fsr tsr

(celo) o sl Sloj ojl =tsg

) (Lrw ~Lst) (ki (gintics 55 50 09,020 Uy <85> Jsb = Law

(o) (Smeiddd (350 Jsbo =Lgr

(Cebo p o) b &S > e = Vot

(Cebo p o) Sl yoms )0 &5 > oy = Vgt

(Cebo) ©,05d Gk 58, omb 9 o8, Y e =t

(0) 29,07 $9,b b axs glas |l =hgg

(o) (Lo ~15hgr ) 098 o0 rasle Llatus (350 4o o2 and G Lawgs a5 ol Y Jsb =Lg.

o & glaes wu o =T




£F IFoo/ /1D 2ol Slalzo - iy o

Vo5l Grm b b 3l )0 05 o0 Slpiian aBlige s o5l S (el (niided (00 5o cenlie J5b
gh i8S a0 i Jsb chai | S slalols b o (6 pslanz i o) 90 ke

3 o 5l sl A cenline o 6285 2 by 290k sleogod lp Tor <10 6 slaes cuyl
Lol glrale 50 55 wg)nd ans gl 5l YL el

o= Sglee o3be sl (Lips = Lst) 9,020 0 Shae Jsb ()] 10 45 6505 £52 sloog, o (ogas 5o

il 25518 4o 6 slee e 5 teR

L
ter :V—FS (h) (0-0)
SR
Ver.Leg.h
Qg = —R SRR fSR SR (m’h) (7-0)
SR

() slans 5,02 9,8des Jsb = Lgs

(o) (didd (y32ee Jobo = Lgr

(Lsr = Wst) (o) wg,02d b b and Jsb =Lgg

(o) (G (y35ee 2,6 = Wit

il ks 5] ol 10 lagas syl ladis opmr alols

llgl (dia lre Dlorpsgs aiiles Wb elains (0lid (3l jo (286 Slacs o (b ¢l

ol cele 3 L VY B YP b b oS > Coyw 000 s

oy, 2] (21k -Y-0

90 sl Ak Sluwlxe -1-Y-0

5 o) = b bt (35 5 (e S oo b lgs (il (IS s ¥ (pw s (b 4 jeame Loy, o2
Wigd oo ol (S5

(L sy g 9yt JLAL] s 0l ilizre Slo izt (11> (qmyiws b 4 e 9,002 e S
dbiss )led b g 29,0 slaars g ogee slag)b

S8 slaojln Slowlre 2 @Sl Laly) 5l laais 5 (990 slagl sl g0 alizes laledl aslons (sl
Sgu g0 oolaiul

9485 5158 oy p 3590 9ol oy e g eosee slagil oy J ojle Juls (ol 2 4
o5 Lo abogs 1o Slbone



907 i 51 0w 3 i Sl o ooyl Lulgs IFoo/11/ T £F

9 o i e g (e 2 Lailg; 5l gy slaasd g s0gee slagil (b cuya sl [SE @ a3y

g oo ool jle JSKo s 5

©930% (s by (&b —V-1-Y-0

1285 Sl o 1) n) ey Olgiss wogyp (o Sy (AL Gl

Ul Voo Jobea 003 s 51 Lol (50 )

o3le 0j9 3l Jol> 98 -V

o 3l Jel> 958 -

G 2 gt Ao 99z ders pas Sygo 0 g el Gl ol (Bl gsy ¥

laael o] @illae G5, b 0
Sl (] 55 dalys ailas Job LI500 o) b Jloc] a0 cmsgyerzd i oo lib sl jlome 3 oasSle

533y S50 SAP 5 ETABS wiile slojles gjledan sla 530 5 oS 4y il oo

Sy o9 gl Gluwlxo g (2 -Y-)-Y-0

Mo pS @90 4y 05k diny 4 93b Jlail —)-Y-1-Y-0

SS9 SLogil 1 3l (hed (AT g plintS Arloee BL I8 S D90 4 Ay 4 g5k Jlal &S (550
S drlem 5y eillao

g o= Hodate jastie (ol Glew g Jgdo et o b Jdg 5 G Tl cOlenlons plonil Cdggun jolaie 4

(592 0 lg oo Lo by (ol abolie o aialys dcule 3 Lailg, 5l eoliiul b (ctes 255 g 5l s

Sl delgs Ol (6 5598 alatie w50 Djge 5o Ll jo 0l g (oS pius
WS

M., g

(Y-0)

(N.M) o, 030e 593k S 0 0)ls (ctas HglidS ooy SLo = My
(M) o50e lagil sl = h

2 Jolee w9, 2 9)ls ,b pleebsl o yo = S

O-F o)leds Jgazr) (N/M) (2 (gm0 5l 05,020 32 9l a5l = Wo
(MM?) so50e slagil glaie Jyoo = Wi

(Mpa) (so50e slagil 2 o)ly (ches (5 =Om

(M) s3s0e 93k 4 e w9020 s Job = |



£4 IFoo/ /1D 2ol Slalzo - iy o

_1000M,, Aty

$390e $LBg5L IS yd dplno -

10° W, | §;h®
=— 0 T -0
Ya 3EL (-0)

(MM*) lagil ooyl Slose = I

(Mm) Logile S 50es = Va

(Mpa) 425 5 95b amia! Jooo =E
15090€ g3l ((A,5) ISl pudi g (Sieos A5 J 58
16090 gl (Sl i ] S
Ry
oy < (=) (Vo-0)
(Mpa) (&l slagsly oo s = Fy

(V10 J8lo) bagsly eebed (i lipab oy = Sy

(g9 sWgil JS& pudi' J S

1000 h
< V-0
Ya 300 ( )

2l LIBO0 Lyl sog0e (slagsl slne S s

oo oo &l s jias Plas g sbee (i polie (Y-0) Jeux

ok g jlmo i ol -Y-0 Jgux

* (Mpa) jlze i H(MPa) ok i’ Sl o
ARIA \Ve SA-312 TP304L
ARIA \Ve SA-312 TP316L
YA Yeb SA-312 TP304
YA Yeb SA-312 TP316
VoV V¥ Carbon steel
* According to ASME STANDARD

odlw Wjgwo @ ojlw s @ 3L Jlail-Y-Y-)-Y-0

93L 9 09-b ood Jaite g5 4 S I gd oo Jate Jy s 4 Vgl Oj50 4 0500 slagil &S O je0 (o

285 o0 Phb 6y slag s sl Lads



S Ol ) oy § i il o 2 b Lolas VFoo/))/TD

WS L2

W =W, cos0

384EI,

5x10° WS, L*
Yo = mar e

£5

19 42 03,1 (Slag s Al

A\Y-0)
(\Y-0)

(N) (iS coxi gae 103,15 (597 Sy =Fa
(MM’) 55t ey elaie gl = A

(Mpa) e (5,50 5= Oy

(mm) axs S Jobo = L

5)L| slasws = N
©9y07d waiy Sluwlxo g 1k —Y-1-Y-0
Lbd.i.ﬁ > ub)‘j ’_(;', o> L"w 9 )5‘“ B Y’ Ml&ﬁ _
ol p @Sl Laly, 5l oaliiel b ais canlin Culids g slayl drusloe
(\ F-0)
(M) a5 S Job =L

(Nm) Azl » é)‘g (5“"'"‘°‘> )91.:,;';5’ w.o.);l.a =M,
Y Jolee ©gy0md 2 o8)ly 5L plisedsl o yo = S

g0 dlie S abal) 5 a8 (N/M) (2 (g5 51 gy0d 2 0)ls )b Jlo s adlge =W

\6-0)

O-F o,bods Jgoz) (NM) (odd g9 5 g,05) 2 9l o)l = Wo
(Mm°) laass rhio Joow =W,

(Mpa) ladss 2 )5 (odos (A5 =0

(\7-0)

A\Y-0)

(MM*) 65 eyl Lo = 1



£v IFoo/ /1D 2ol Slalzo - iy o

(Mm) ass S5 s = Yo

(MPa) 455 &5l Jyte - E

i () IS o 5 gl 1 55 -

i a5 -

B (\A-0)
Sy
Wk Syt J 05 -
gl a3 )5 a0 L/B00 Lyl beans jlxe UK yis
1000 L
< Y4-0
Y= 300 o

oSS s 90 4 by po Olawlno -F-1-Y-0

g3 ooliinl (b3 Ll 5l 0lgs e (harmme Syzo b les slacg )i (1SS 5590 jglidS g Gl Arulone (s

O S 39590 (5295 Sy duwlro —

109,07 (h e elal p (Coy0ad al)l 22 Slhge Cae ) wS0S K9P0 (9 S dnlne
V
n D,

n=

(Yeo-0)

() &) & s - Dy

(rpm) ©g,02d al)l 7,2 (Slygo Se =N

U"d )lf )‘ ‘;WU )‘90 ‘7’5)(}:5,)'3 ‘>)|3 )3‘..:.;» Mhﬁ—

2
T=kwsz7 (Y)-0)

W =W, cos6 (YY-0)
O-Y o5lads Jgoz) (N/M) cynd (g9 51 9,02 2 9)lg (a5l = Wo
(N/M) (2 (g 51 g0 2 0)lg b Jlo i adlge =W

V Jobee Cgyomd »oojly )b lisedsl oy = Sy



9907 Sl G pops 9 ot Sl (il Lilgs Foo/NN/ 1Y A

(Nm) “-’B)u-"‘] » W) 0)‘5 )5L..M5 = T

9,07 slegil slaws =k

5L 4 Camnd gy05) sloans ol aygl;= 0
o5 59590 3L 0590 (g8 9 5olids Slwlxo -

29,07 039 9 02 3 (WU (i) g p ade slp al)l o 05V A e (g5

T
Forust = E +Fy YY-0)
Fw =S¢ nsmg (YE-0)

(N) byl sy p3Y a5 20 (59508 JS = Funust

(M) s SSb gl =R

(N) &35 31 (2 9,02 (3955150 <8 > s (6l p3Y &5 20 (55,5 = Fu

(N.M) (655 50 970 00 0)lg olias =T

(kQ) 5,07 wlileie olyon & (o yiws b 35 =M

Sg> ;0 OleSo |y Vg8 1 9Ys 8 sl Sl o p0) mhaw g alil 7 e 005 Sl o ps = s
(b, o o/oV B oo VD | oy S (gl g ofo oY

OS5 9 g0 Sy (59 HaLikS 9 (ylgd Ao —
Ts =Fyust xRy (Yo-0)
(N.M) j5igeg 2SIl cds (55, ,5besS = Ts

(M) b)) #,> gleis = Rw

2nnT,
Pealculated = TS Y7-0)
(rpm) <g,02d e ps :N
u‘*—i’)*f PR Sk L;"-*" u‘y = Pcalculated
Service Factor =S¢ _ P (YV-0)
I:)calculated

(watt) bl jeige ol olg5 = P

05,5 1slaie VYO S yeS 65,0 a5 VYD 5ig0s,iSUl (6 A5 o



£4 IFoo/ /1D 2ol Slalzo - iy o

G 30 Sy b ylas 0oy (b wluslre —V-Y-0
W syt g 9y JLED] el 0iile alizee sl idn lilo oy 9 655 0 S e b lgo gy pia

Aiboo 635 0 e 9 S wog e slaans g lag,l

Slsbre o @SLo Lally) 5l bass 5 635 50 j9ome 5 (Bl slagil aiile g0 Alisee lagloll anlons (1
D oo oolaiul (6318 slaolu

Sllore 5 48,5 )1, 8 () 2 9550 b 05,02 loans 5 (Bl lagil (535 0 yeme Jols (Lol 52 an

slodass g 88l slagil slym g Lo (25 jlre g (omn (55 4 by e Lailg, 51 555 0 90 ()b Cux

08,5 oo ooliiwl jlme IS s 35 g pedd (5 Jlime g (eSS iy 51 g0

&?9)‘;’2’.‘ )90 KKy wbu --Y-Y-0

b ey bl 2 9505 (1590 s pw Al -
(0903 glyeal (V-F) o)led Jouxr 5l (lgise ) @502 (b caep)

(YA-0)

Y2-0)

(M) iiias SO ,lad = D

(M) Seisws SSb glas =R
(Mimin) G, oz e o =V
(rpm) 5,02 shwms Sy =N

55 50 3970 Sluwlxo ~¥-Y-¥-0

S35 30 y970 33 05 )lg ygludS dwlxo —
Hlgd 09,07 6 0 e 4 edl Jles!l jglisS aule

R2
T=kws; = (¥o-0)

W =W, cos0
O-F o5lads Jgoz) (N/M) cynd (g9 5 0,02 35lg (a5l = W
(N/m) o2 (gm0 5l 09,07 2 o)l 5L Jloy addge =W



9207 N Sy 0 0 3 s o5 L s >y Lolgus oo/ 1I/FD

Yo

2 JQL’-A k—’j)u”")’ 0)‘5 )L.’ QLM.L?‘ \-,"1‘,)-*5=Sf
(N.m) G5 70 497y 00 o)b )st;_;;j =T
9,07 Gl olass = K

930 A Cans wg, 05 lbans coas agly= 0

Tall = % (¥\-0)

(Mpa) (5355 5o j92xe jlome ooy 25 = Ta

(V=0 Jgor il puled 5 jlme (25 olie) (MPR) (555 50 j97e0 jlome (25 = O

(i, i Olawlxo) (535 50 y9om0 @aiio gl (pnd —

. 1000Te YD)
J

(MM) (535 50 s920 ()1 glatr = C

(Mpa) (535 o y97a 2 )y (S ) (b S5 =1

Wb (B Gynls ahaie) o) S O y50 4 (655 10 970 haite 4T 90,0

_ 1 4 44 -~

J_BZ(DO dg*) (FY-0)

(MMY) (535 50 90 elaie (b gusyial o =

(MM) (535 50 y97e (7,1 k= Do

(MM) (535 50 y97ee J1s )13 = do

1835 o s57e 2 od)ly Sy G

__1000T D)
2As

A:%(DO —s)’ (Y0-0)

(mm?) S5 o y9oe phie Coluw= A
(MM) (535 50 j970 ghabie Culs =5
(Mpa) S o y970 p olg () oo S5 =T

T< Tan (Yl?_a)



v IFoo/11/ 1A o lob Slewloo - pity Juas

<905 (HI gl Cluwlro —Y-Y-Y-0

S slag3l 32 8,lg (Lhns (AT g 59l Ao —

2
M,, = —WSgR (YV-0)
(N.M) g,0d o3k o 2 9l (oios jsLisS oy 3SLe = My
. 1000M,, tAd)
WX

(Mm®) sl slagil adaie Joow = Wy
(Mpa) 881 slagil 2 o)l (s 5 = Om
(Bl slagily s S

om <| = (Ya-0)
Sy

(Mpa) a3l slag;b pubus 25 =FY

(Y10 J3la) bogil aubed i3 lisab] gy =Sy

81 g3l alaile o (pri Al —

_5x10°WSRY 1

< foudd
Ya 384El, 300 (=9

(MM?) Lag3l gms ol oo = I

(mm) L‘*’B}[’. JS-W )M” =Ya

(Mpa) aas g 950 atwsa¥l Jooo =E

Oy Waig Sluwlxo —F-Y-Y-0

Lbdé,gj').go)|3(§m:>“ > Ju’,,,w”"ww-

(USS et g G5 S Js0,8) Lgsl o oS Ll 51 ooliciasl b Waaig cobio coalies 5 ol danlins

M, :ngl‘ (F1-0)

(M) a5 S Job=L

(N.M) 455 8)ly cives 5olesS qoy3Slo = My

o _ 1000M,, FY0)
W

(MM’) laais ahaie Jgoe = Wh



S Ol ) oy § i il o 2 b Lolas VFoo/))/TD

vr

(Mpa) axs 5 o)ly cdas [is =0p

9 4
y, - FAtws It L o)
384El, 300

(MM*) w5 vyl Sles = I
(MM) axs IS8 05 = Yy

L/300 L nly baxs g bagily jlome JSo ynss

S S )9 9o 41 bgs po Olwlone —0-Y-Y-0

oSS (L5 003L g 3L 9590 oo Commd dpwlxo -

i:”_m(ij (FF-0)
n\Z

e slaasilass slass Z g wS5,.8 9500 A eale (e sladilais Slass Z) (655 pe jee boud G =2Z/Z

()39 s Comd b g (535 0

(rpm) 590 (5ly59 < oo = My

oSS 3k 9590 o Cod =

Ntotal = Ng S (fo-0)
oS oo olasi = S

oo o 40 S5 003k = 1y

oSS S 035k = Npowa

ST 5 o b Al 9 (Sl S s (59 Hd 990 5glidS Ao —

T, :T(Ej (F5-0)
(N.M) S0 5e5 2l (59, 5k5 9,90 5525 = To

T
Service Factor =S¢ T_g > AGMA Service Factor (YV-0)
0

(N.m) Sl S (o) (ob siS = Ty



vy IFoo/ /1D 2ol Slalzo - iy o

‘\—.’O|93¢5" Gy 90 3tz 3,515 ey Dok cns p caliee Sl gl 6 100 o s o sl polas gl

g0 4zl 0 AGMA (American Gear Manufacturers Association) s lastewl

S195 )b 1o dnwlxo g y9igo S (59 Hl O yg0 ygludS Anwlxo -

Th = (FA-0)

(N.M) 590 il 55, 5k 3,90 ,5lesS = Ty

2590 6105, o pd 9 590 (29 (g Al -

2mn,, T
I:’albsorbed =— " (fa-0)
60n,
(Watt) ,5ige il (59, i (g5 = Pa
s¥ge 033k =T

Service Factor =S¢ l;—m (B°-0)
a

(watt) ol jgige ob g5 = P

S €02 s Cluwlx -Y-Y-0

iy dmwlo —)-Y-Y-0

5(W_, )L
ya :w*s_F<L (a\_a)
384 El 100

(M) JS o=y,

Sy 3 Tz lecn, oo Gl (0-F) Jsaz )0 i polie) g0 aid o 00l (s )Wy
(VA) G50 slaass olass s s

(Pa) aws amws¥l Jooo = E

(M) a5 o yial oo =1

(M) a5 Job-L

Y - SF



907 i 51 0w 3 i Sl o ooyl Lulgs IFoo/11/ T VF

@90y dwlos -Y-Y-Y-0
deo,yd 08 5l 505 w03ylg sla,b 1 o T 58 e sloul (i Jlake a5 0gd Ll G956 4 b gy
(OY-0)
(N) cos0 s 225 =Cp
Olaleso b ob.o.b Jre ) J.AIS [°)'.>:WC
CNO) by b iy SElasl co o =pc

Cp= 9-81[WC*HC + (Wml*uml + W2 *tma )*L]

(KY) gy Sladis bawg oo al> (2 p 2 = Wiy
O &S Lo olals sl il SShsl o s =y
(kg) oliS sloans lawgs oo Lrasl> LS o, =Wy,
O g o oS glral Sl AU SKhasl o po =pp,

g aalys ol g 2 sl (-F) Jooz )0 s polie Jolao i 5 & Wing™hima 5 Wing im0l

1o o255 €52 95 20 (5t 5 Apualna ~F—F—Y-0
n, - #51000 OY-0)
(cr%) (V=) Jsoz 5l = wo,05) jeondy (s &S 2 Sy = 5,05 (o Ze s =V
(rPM) o0 ez o Sigs o = Ng
(M) Co,07 w2y Ty 6 s = Py
(M) ez o5 =P

oy il olaws =N

1
— * —
Py =P*— 155 (OF-0)
SIn——
N
ji~Ma _D_N (00-0)
p d n

S e &y S iz Fu2 lrailais slass e =1

(TPM) S5 535 (79,5 = S e o2 E57 Sig® e =Ny
(rPM) (35550 5205 £52) S e 5o £y (9o Sy = Np
(M) S 7 oy 7 o5 k8= D

(M) S 7o s Eo7 o8 Sk =d



va IFoo/ /1D 2ol Slalzo - iy o

S e ) Fu aslas olass = N
S e oy Fyz als slass = N

C,*V*SF

P 05-0
1000 @75

(KW) 005 oy = P

225 Ty 9 e QLS ol po F-Y-Y-0

S UL 3305 gl,m) aslaio VY og0 = (S0,05 4 o) S yome iy F,2 dilais olaws J8las Gl
(39 gl )l ozl

3805 6l B Y vga -V sSlas =i = S ez iy 4 S e ) 72 s slass canns sl
(098 4zl 0 00l SUIS 4

D+90=C = S e 5 S o slopniy £57 550 U 35 0 0 oy alols Ll

ol spme ST 5 009: (50 000 ad 5o LG S e (nS0 58 Skl Jome a5 (l ) azrgi b 09 o0 S e
ALl ) by alold Gl el on 3500 53 T 315 8 (500 s i ST 5 S i o £ S
20,5 3805

5 Al Sl Symme 2y Jsbo et

N+n  0.1013(N —n)?
4C

L=2C+

OY-0)

kol jexo dwlxo —B-Y-Y-0
J9e 4o 03l gl i ais fale SOuSS @ kol emme )b 5l aS Wil e oy Al 90 slls g,y

WSl p S g (e slo oS Jols Lol

*

MC:CP_A (OA-0)
2
*

My :Cprd (03-0)

(N.M) Gy, pzmiy 5l (Gob (Lol jome (cdad j5liss =M

(N.m) Lol jgme sizen jolics = My






7 Jas

J>150 dil (B195 g CulS (a0l

o> lw







v IFoo/ /1D ol Jolpo g U 8155 CordaS petis - i oS

g0 3550 (rare CodeS (0AlS el ((yly gty 5 CedeS (el plai G Rl b sl VI ol
plos syl 4 b b Sledbl 45 (6 jslaex b b osjlo Gagzs CuseS 5l Gliabsl slp gkaie o il
JrsS Sl pamasie mo anl el 3l el ol LT 51 S Lo Joalljgss (385  p3 5 e lad
ol il S cow aS W bl e el a3 S i redi 5 48,5 L5 4 1) lacollad ol celio
Jold CheS (e s 05 )18 abgy pe 3 LS 50 lisebl oS Sz Wb dlo e e Slaiis 4 IS Les
5 4yl pls Slye LS (el (Sl 5 9y anld 00 oo SIS A e ey (HLb e
S o Mol (clod ailins] S5z 0l oo oty )b w3l g 9dsi b da o Slods s g ] CogS
WS SaS adgl CaaS 4 Wilgs o juga ol lejlu o

Giabol 5 o3k g b -V-F
Wly S o Ko 50 ol (S y jes S adg okl @ by e Slislejl 5 w3l U e aldS ol jslate o,
9 9=l lp 1y ail ()il zsbaw 5 gl )l LB mls ()5l (Slrosgazms 00i 15 5y 50 a5 955 ITP S lae aul 0wl
@ Wl oo 0l Jawgl CatS paendd dalipllas G (6,5 )15 4 Canl pody aws 1,8 caiS B pas (LS 0 Cogal

D3 o S g 0 Ol Gl 1) ITP 0,8 (V-F) Jgao awloulo ITP wlaly adgs adles g O uals

ITP o515 Jax

INSPECTION
fte Inspection subject Reference document | Manufacture | Contracto | TP | Owner/Consultan
" r r I t
1 Preinspection meeting H H H H
2 Predesign & drawing check P.O. H H
3 Final design & drawing check P.O. H H H
4 WPS check EN ISO 5817 H S.\wW A D.R
5 Material preparation P.O. - Data sheet H S\wW AW D.R
6 Material certificate P.O. - Data sheet H H H D.R
7 Cutting material & welding check UNI EN 22768 H SW S.\w D.R
8 Machining UNI EN 22768 H S\wW S.wW D.R
9 Pre-assembly check UNI EN 22768 H SW S.\w D.R
10 Visual &dimension check UNI EN 22768 H SW SW D.R
1 Surface preparation & Coating UNI ISO H SW Sw DR
check 2409,8501,1461
12 Final assembly check UNI EN 22768 H SW S.w D.R
13 Packing check P.O. - Data sheet H SW S.w D.R
14 Consignment check P.O. SW D.R D.R D.R
15 Installation check FINAL BOOK SW SW SW D.R
16 Starting check FINAL BOOK S.\wW S\wW A D.R
17 Final inspection check FINAL BOOK SW SW S.w D.R

HP=Hold point

D.R=Domument Review

S.W=Spot witness
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Access bridge
Alarm torque
Beam type bridge
Belt drive

Brake motor
Bridge scraper

Bridge Supported drive

Bridge supported mechanism

Carriage assembly

Center column supported mechanism

Center drive cage

Center drive drum

Center drive shaft

Center pier supported drive
Centrally drive

Chain and flight scraper
Chain and sprocket drive
Collector chain

Collector sprocket
Continuous operating torque
Deflection

Direct coupling
Displacement

Drive assembly

Drive chain

Drive shaft

Drive sprocket

Driven wheel
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Forward speed

Gear motor

Grating

Guide wheel

Helical gear

Hydraulic sludge removal
Idle wheel

Key mounted connection
Lateral guide roller

Manifold

Momentary peak torque
Overload protection
Periphery drive

Picket fence

Pinion and spur gear
Plow blade

Power supply stretch cable system

Power supply cable reel system
Rabble rakes

Rails

Raised pattern floor plate
Rapid sludge removal system
Reversing speed

Scraper arm

Scraper blade

Scum baffle
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Scum trough
Service factor
Service life
Shear pin

Shut

Skimmer
Skimming device
Slewing ring bearing
Spiral blade
Squeegee

Stress

Stub shaft

Suction header

Suction type scraper
Torque tube

Travelling bridge

Truss type bridge
Turntable bearing assembly
Uptake tube

Walkway

Wear Shoe

Weir plate

Wood flight

Worm gear
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27-
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DIN 19551-1 2002 Rectangular tanks — Part 1 — Settlement tanks with sludge scraper, suction type
sludge remover and chain scraper ; Types, main dimensions, equipment

DIN 19552 2002 Circular tanks — Settlement tanks with sludge scraper, suction type sludge
remover and thickener ; Types , main dimensions, equipment.

DIN 19558 2002 Outlet installation , weir & scum baffle , submerged effluent pipes in tanks
Construction principles , main dimensions, layout.

DIN 19569-2 2002 Principles for the design of structures and technical equipment

Part 2: Specific principles for the equipment for separating and thickening of solids.

EN 12255-1 2002 Wastewater treatment plants , Partl: General construction principles
ATV-DVWK — A 131E 2000-5 Dimensioning of single — stage activated sludge plants

UFGS- 464321 2011-2 Circular clarifier equipment

UFGS — 467116 2011-2 Sludge collecting equipment
ANSI/AGMA 9000-C90 Flexible couplings —Potential unbalance classification

ANSI/AGMA 9002-C14 Bores and keyways for flexible couplings

ASTM D2047-17 Standard test method for static coefficient of friction of polish-coated
flooring surfaces as measured by the James machine

ASTM F 568 Standard specification for carbon and alloy steel externally threaded metric fasteners
ASTM F 593 Standard specification for stainless steel bolts, hex cap screws, and studs

ASTM F 594 Standard specification for stainless steel nuts

ASTM A 307 Standard specification for carbon steel bolts, studs , and threaded rod 60000 psi tensile
strength

ASTM F 1554 Standard specification for anchor bolts , steel 36,55 and 105 ksi yield strength

DIN 1SO 4017 Hexagon head screws

DIN 17100 Steels for general structural purposes

EN 10088-2 Technical delivery conditions for steel / plate & strip of corrosion resisting steels for
general purposes

ASTM A 283 Standard specification for low and intermediate tensile strength carbon steel

ASTM A 264 Standard specification for stainless steel chromium-nickel-clad plate

ASTM A 269 Standard specification for seamless and welded austentic stainless tubing for general
service

ASTM A 53 Standard specification for pipe, steel, black and hot-dipped zinc coated , welded and
seamless

ASTM A 312 Standard specification for seamless , welded and heavily cold work austentic stainless
steel pipe

BS 4232 Specification for surface finish of blast-cleaned steel for painting

IEC 60947 Low voltage switchgear and control gear

IEC 60529 Degree of protection provided by enclosures (IP code)






G"‘)f c..\.ld‘g.&

Jbo ez 5l G €38 985 a0y 5 sl Glosle O, Gkey 5 0 jslie el g (8 pllas gl
bl s @ aliopn ] cIB jo o 8- saass s Gl datia p g8l e Sllllae g Slidss couls
i Sl 00,5 ) 5 gl oz 5 g Al D jgoar llie g pogee (8 lasiive ¢ Joall gtis lins
S Cedled S5 5,555 50 pole (S g anwgi 4 J ol jo U eoad angd oal 0b o lge sl po y5l>
nezamfanni.ir ) colw o 3t sla Sl jo ouls piiie b pid Caopgd 0gb 00 )5 & Jljes
il s L3






Guideline for Design, Construction, Installation and Operation of Sludge Separation
and Removal Equipment [No. 854]

Project Adviser:

Masoud Faghihi Habibabadi

Authors & Contributors Committee:

Kamel janfeshan

Parviz Assareha

Masoud Faghihi Habibabadi
Behrooz Ghahremani
Mohammad Mehdi Mohebbi
Mohsen Mohammad
Ghasemi

Amir Mazinani

Homayoun Hashemi
Ali Akbar Houshmand

Supervisory Committee:

Alireza Hamidi
Mohammad Ghasemian

Shahir Kanani

Shahryar Moalej

Mahsa Vaaez Tehrani

Confirmation Committee:

Zahra Etaatgar

Javad Hajiani Booshehri

Hossein Ataeifar

Masoud Faghihi Habibabadi

Pooya Tajheez Co.
Free Expert
Dezone Eng. Co.
Dezone Eng. Co.

Omrab Co.
Dezone Eng.Co.
Andisheh Zolal

Shimbar Co.
Tehran Mirab Co.

Tehran Mirab Co.

National Water and Wastewater
Engineering Co.

Ministry of Energy Office of
technical criteria & regulations in
water and wastewater industry
Tehran Province of Water and
Wastewater

National Water and Wastewater
Engineering Co.

Ministry of Energy, Office of
technical criteria & regulations in
water and wastewater industry
Ministry of Energy, Office of
technical criteria & regulations in
water and wastewater industry
National Water and Wastewater
Engineering Co.

Dezone Eng. Co.

B.Sc. in Industrial Engineering
B.Sc. in Civil Engineering

M.Sc. in Mechanical Engineering
M.Sc. in Water & wastewater
Engineering

M.Sc. in Environmental
Engineering

B.Sc. in Electrical Engineering

M.Sc. in Environmental
Engineering

B.Sc. in Mechanical Engineering
B.Sc. in Mechanical Engineering

B.Sc. in Chemical Engineering
M.Sc. in Environmental
Engineering

M.Sc. in Environmental
Engineering

M.Sc. in Civil Engineering (Water
and Wastewater)

Ph.D. in Civil Engineering
(Hydraulic Structures)

M.Sc. in Executive Management

M.Sc. in Civil Engineering

M.Sc. in Environmental Health
Engineering
M.Sc. in Mechanical Engineering



Shahir Kanani

Mostafa Mohammadi
Shahryar Moalej
Mohsen Masoomi
Mahsa Vaaez Tehrani

Ali Akbar Houshmand

Ministry of Energy Office of
technical criteria & regulations in
water and wastewater industry
National Water and Wastewater
Engineering Co.

Tehran Province of Water and
Wastewater

Mahab Ghodss Eng. Consulting
Engineering Co.

National Water and Wastewater
Engineering Co.

Tehran Mirab Co.

Steering Committee: (Plan and Budgest Organization)

Alireza Toutounchi

Farzaneh Agharamezanali

Seyed Vahidedin Rezvani

M.Sc. in Environmental
Engineering

B.Sc. in Electrical Engineering

M.Sc. in Civil Engineering (Water
and Wastewater)

Ph.D. in Polymer Engineering
(Polymer Industries)

Ph.D. in Civil Engineering
(Hydraulic Structures)

B.Sc. in Mechanical Engineering

Deputy of Technical and Executive Affairs Department

Head of Water & Agriculture Group, Technical and Executive Affairs

Department

Expert, Technical and Executive Affairs Department



Abstract:

This publication is a guideline for design, construction, installation and operation of sludge separating
and removal equipment.
For this purpose, this publication covers the following issues:

Classification of sludge scrapers, according to the type of scraper movement, design principles,
sludge removal technique and the type of track on which the scraper moves

Requirements to be met by the structure including main dimensions and permissible
dimensional tolerances

Hydraulic requirements

Principles of mechanical design

Detail specifications of different sludge scrapers components

Quality assurance and manufacturing process certificate

Transport, installation and commissioning

Operation and maintenance
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