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1.3.1 Manning’s Equation
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(Manning’s Equation)
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5.2.1 Facultative Pond

"lvmiaammima Facultatlve Pond ‘ﬁ\iﬁl'mmﬁuﬁ\lﬁ lWﬂﬁﬂ BOD ‘LTJiJ“IHEI
]Dﬂ1“ﬂ]ﬂuﬁuuﬂuﬂulﬁﬂﬂﬂa A2 HASANW L Completelv mixed reactor ﬁd M
} 7]
BOD 7“ﬂﬂﬂ Wﬂ‘m‘iﬂﬂ'@ﬂﬁﬂuﬂﬂ\i first order kinetic ‘TN ﬂﬂuaélﬂ7a1ﬂﬂﬁﬁ

Le = 1
_I?i— 1+K4t
Li = influent BOD, mg/l
Le = effluent BOD, mg/l
K1 = rate constant for BOD removal, d-!
t = retention time, d.

f1 K1 uustuaﬂunwuamu niifaasm idan

K1 = Ki¢20°C)(1.05)T-20
K1 0.3 d-1 at 200C



.
|
.
| ( ' h | OPRES
1l ’8 v
7 ;
d d—"’_“—‘—'——o——' ——— .
a =N
~. ~—
r_-——i-«' = lﬁ “O‘Lé .0“\ —
1 46 bS ! - Ce—— .
""" " / ' e
T i FACULTATIVE POND | _ N
! 7 SEREY 7 7,
=l ? /// e
\o\ l RSN ? .
: VA /
' /
o e w T T TURATIO '
WR2AuLaasuld 2543 —1‘ SRR g MATURATION POND /

H ! o N NN .
wwaruadfesmInaadi aui s Ul 2553 Bl lm' = -ﬂ\‘\
mqﬁ’uﬁaﬂ’aé’aa%%aanmﬂwﬁaﬂ 2543 P‘ /

Y 4 T
urRNuNUaR I nsud 2543 i/' :

1 § 8 £ @ OGS0
snuuRu Tt A aiaTunisd 2543 @§§§ '(}l
. X oA . s S
nuINNUNVaE WS 2553 :C} URATION  POND Toa ]

[eal
\\\ ;

BIARIVADNUARIRSVY 2553

' 2/ °l/ = C Q 021
TRssnsneasnIssUussingndauas intindnae
WNAUNALIDY ¥ASURY




UNNSPIMUUY Facultative Pond 3= A"

Li = 151 mg/l
Le = 40 mg/l
T = 25.5°C {mean min)

K1 25.5°C 0.392 day-!

nadumsivoonuuuas Sidaunsii Suin 18y Anveemaramansaz
1 #1908  Complete mixing NN plug flow UAWINFANSANINLIUWRNEYBINABAY
usnztaiiansue M aLaesnL §u Complete mixing WUashazIFANYEENT MAMSIIM
%Gﬁﬂﬂﬁﬁﬂﬁmztﬁu Plug flow %0L56ﬁ315mﬂ Mass Balance a4 BOD maam%ﬁaﬁuuu
UodN ) Seanuasigauns

Le = -1
Li (1+Krt)n

399 Wiadaf  effluent BOD Waninfassautogen o swim SutaiBeai  deduly
nwsaﬂawqsUuauaquuuiﬂWﬂwnwuﬂﬁLnﬂanwwnwsmwﬂqﬁaﬂwans TUANHNE1BN Plug flow
_ﬁwmwnwwnﬂa~wﬁ1ﬂLwaﬁw19uawuﬂs sAnSmvwaedn  umsyatieiidy vantwuavwnnws
SNSINATNTBRIBENNS  first order kinetic udamszinsdunfuuiuiy
(Organic surface loading) 5@Lﬁuﬁvﬁaﬁ1ﬁﬁmﬁawﬁq %qazﬁaQQﬁﬂuwuaﬁﬂmua:
#2500 WA DDNLLLE ﬁ01un15aanuUUﬁseu \iaNHA1  organic  surface
loading 275 kg/ha/day ﬁQLuaLﬂﬂuwﬁnﬂanwniﬂvwnnw 1ﬁaanunuu7~1ﬁﬂﬁ1§§q
WAANWSY 5-2 2 e fidnanuuiazaanin S Sainasidauaaadio fi
iy

5.2.2 Maturation Ponds
. o ] ’
Liafiasafial  BOD 1NN Sunauudasifivae U aAag auiﬁﬂmnwwmwu

N '
N')ﬂ’iﬁ')uﬁ"]ﬁ\‘i '1‘“!1&!']\3’11&%\1LL'}ﬂ}fﬂNLLﬁ\W'm IREA TS 31'1mLL‘UﬂT1LSH’J“'ﬂﬂ’m'l\iiﬂﬂ'mEm’mLﬂu
Wuaneme first order kinetics ﬁﬁﬁuﬂﬁiﬂaiﬂu

Ne = Ni

1+Kn(Trt
Ne = Number of FC/100 ml of effluent
Ni = Number of FC/100 ml of influent

5-3



Kb(T) = first order rate constant for F.C. removal
at ToC, (day)-?
t = detention time, day

(#2997N Faecal coliforn nuuﬁtﬁﬂnaazuaauﬂsuguuﬂ11auwnnqw 24x107

MPN/100ml QﬁQﬁLUuﬂDQNUQ \faaaamY FC annnintels Luaqvwnaﬁuauuanunn

ninasfamsan FC Bt Wi sEsz a1 uintuiaaziian 1im Gaths msae
S FC wafieatwanats 3=t fuluaa

Ne = Ni
(1+kaiT)t1)(1+Ksi1)t2) vevvvses (14KB(1)T2)

Keemd = 2.6 (1.19)(T-20) = 6,768 d-1

v R ~ o o LY i
anffoanuuy Maturation Pond IEWANSENIINHANTSILATIEIML UTIN
i3
nwsﬂnuwﬂawuLﬂMWzauuaxgawnNWQsﬁwuuﬁaqiuﬁﬁuﬁaiﬁLauaﬂﬁﬂﬁéw Al

Ni = 24x107 MPN/100 ml
Ne = 4x103 MPN/100 ml
T = 25.5 °C

= 6.768 d-!

KB(25.5)

Py 2, & « 9 " o - g
5583L?RWS]NﬂﬂﬁLaﬂgﬂuﬁLaﬂgﬂlﬂUﬂﬂi?ﬂﬂUﬂﬂWQ % wHIHLLIRT ANY

Facultative Pond 75 W
Maturation Pond Yai 1 5 W
Maturation Pond Yafl 2 5 o

$eanmsemnmninelauazLSing F.C. finan a1ai1 F.c fiaanaininda
fpaz1daiionnit 4x103

5.3 AqAUSENaVIANDY RN L B

(1) RN LWBWHNSBULﬂUﬂﬂuﬁ nﬁﬁuﬂﬂﬁuﬁunu Y 6.00 tu@

L7 | =] Ll
HRZAFUBHAINRN A
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Facultative pond

Sepeinan 1.30 1393
Sludge storage 0.50 tumg
Free Board 0.60 tums

39U 2.40 Lums

| V]
Nutration Pond YN#BNUD

LHIAN 1.50 L80S
Free Board 0.60 t3as
Ft]| 2.10 Lung

M MUATZAUA NN T Afy azﬁawsgwnwsﬁa1 1@ﬂuaua~1ﬁuﬁﬂuﬂvﬂ1@
Nnud LN inanaadeddutspazasnuidusantuie  wlanaidiuga fouidums
ﬁaa%ﬁeuazﬁudauﬁagﬂﬁ§ﬁ 0.30  ndwiivTeuwsndwmstost i Sululauiie
MWD ADAS UL ALH.]. LﬁaﬁuﬂﬂiﬁﬁtﬁﬁyﬂﬂdﬁﬁﬂuﬂﬂLﬁaﬁaﬂﬂﬁ%uﬂaﬁﬁﬁnﬂﬂﬂu
1n  drusouuurast Beaetuil wiu 8.4, c a~uanwmwLwaﬂaqnunwsnnlﬁ1~ HILUYDY
ﬁunuagyﬂaﬂnugnsQﬁu1Uszu1m 15 . LwaﬁaﬂuﬁsaSnﬁwnaﬁuu1~aﬁuasﬂa1u1~ﬂanna
MUK

(2)  DIRITSUTIMS LT UBY R

uﬁLWBﬂNTQWﬂjﬂﬁuﬂUuﬁL%Uﬂ 2 ?zﬂﬂﬁﬁﬂ?iﬂﬂﬂﬂﬂ%?ﬂ g 800 &,
Nﬂmu114797wilﬂuWNuﬂLﬂWHWQvS“UUﬂﬂﬂlﬂ

215U L e lﬁﬁvwsmwaanunuﬂ%swqgavn§mL1§NLﬁSnn€1q
1.50 13AS %32ININERsunse L vanaudenzdda nwaﬂﬂawuywaswqLwauaqnuanﬂtﬁﬁ
sNeuNIALaSuLAAn  a=iD 4 0.60 Lums aﬁusus~uwauﬁtvwwaiﬂnaququuwn |
stie 50 wms LHBRRL Saninsau i iavieigemen mnunreeeditaunsasan

as

URWILAN point load NP
(3) YL TouADTEnIeUD

ﬁat%ﬂuﬁaizﬁﬁﬁi Facultative Pond Iz Maturative Ponds 1%
HOABUNSA  LESHLWANIIN 3 UMD 4 8O LIRS MBWWINANIILaNANE B NA=UAS L HSn
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nwsaanuuvnwsLﬁauéas~ﬂi10ﬂaiﬁ§71amwﬁe head loss fHuIATAY
quaﬁuauuuanaﬂwtwaqwaLwa1ﬁ3~ﬂuuﬁs~ﬁuquauﬁawuuﬂnﬁwqnuuayﬂaﬂﬂuvmunm
Peak flow vhte assAuifudasumshond WQQ”LﬁuﬁﬁﬂlWNuQﬂﬁﬂﬁaﬁaﬂﬁaﬁiuﬂuuﬁﬂ
pyd Rediusewinatis anmsAamUIEEINE2az S infndesty

(4) 21AS

1 fufinumsuadeaule  Maturation Pond tpgariy uazwdaifiay
pananaadgeaneieuiion avmsszeieana o 2 9103 uRsiRzOnTEINEDEN
PNDIASTIREND ¢4 80 LIBT MSAMUAIHEIOATTLUETDBNAINTD 2 21eNSd
#150N31NANITULSIURS u%uwmﬂﬁﬁs zUIUBBNURE  Flow Require Tuagaizud? a1
A5 2 WiNAztIBan Stagnant nuuuainanawnwsuawawamauﬂﬂa 115521 BiBaNN
aanuuuﬂwLﬁuaWﬂwsuﬁwuuwwqu1au gpeinenavmpimseriieae 4.00 1ues 3Ind
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L] Domestic flow Infiitratica Daeian flow Seuer Zzslen
~ Manning n = 5,018
) Cusm. NE Cun. ‘
Lenglh - ave. avd, pazk Pipe - Capacity Veleeity 8 avg,
To of sewer Increment flow  Peaking flow  flow izmatar full L S A ——
sTA. {a tha!. {cu.n/d) factor {cu.n/s) (ew.n/e) (i als]  (nfe} 6 full
Y .
1/63,1 32 AL 35 2923 2932 1%5 3.00 1712 2 244 o o ~
1/6h 19.43  103.37 2% &b 2404 193 3.0G 1991 20 %5 g.
13 11,49 114.3¢ 29 1123 45¢2 288 .40 2%4 20 543 3.
1 336,593 281 .22 12203 99 a1 5338 285 3.0 340 0 732 €.C 0.40 2.pO1SG Q.4°C 0.56 0.2z 0.22 0.4
/42, 36,79 205,73 2 2081 762 185 3.40 4377 20 973 g. '
b wele o b Bah 0o & B iR A A 195 0 0.0 0.00100 0.8 0.0 008 0% 0.4
"5. U, 61Y a0 .‘:3.. P/.’?‘ < 3 Ji 14 L09 g.[“ o4/ 2 15 . Lo Y, U 188 60 Pdo . .
182 14237 2 % 0% 22705 288 Lo 17e bl 3Ehi 8
/40 L6193 1229000 262 10,37 %82 99 1072 23781 283 .00 1877 20 3747 0 .29 n,324 g.62 0.2 0.24 0.35  0.202
H .000 1317.312 3¢ 0.22 283, % - 23868 283 3,00 8% 2 3742 0 0.80 0.324 0,65 0.2%8 0.36 0.5  0.20%
114, 513 1721.231 404 7.5 3511 59 768 24617 235 3.00 19432 2 0 0 Q.52 0.324 0,83 0.273 0.3 0.35 0.832
115 233 2279.200 558 7.8 3805 2 783 2540 225 300 i 20 2 0.20 3.324 0.65  0.237 0.27 0.3 0.8
1713 200 241%.300 140 26,15 4252 99 2588 27983 283 .00 223 20 0, g.20 0,324 0.6  0.2i% C.33 0.57 0.9%
1 L1 o0 333 .39 513.3 93 8731 26739 283 20 217 20 0 .00 0,582 0.75 0.2 0.82 0.62  .0.704
i/ 3 2929, 770 163 t.32 81511 %9 18 36830 5 3.00 29545 2 Q. 1.00 2.C603 g.233 .78 0.2% 0.33 0.62  0.707
175 770 3081.1462 160 166 518.77 99 166 37054 28 .00 3002 20 0. 1.90 4.000gy Q.ies 0.7 0.237 .82 0.2  0.710
1/ J031.142 2431179 330 3.67  920.¢ 99 #3337 S 3.00 2 20 0.4 1.60 Q.5008 0,332 .75 0.2% 0.32 0.52  0.712
15330 31,179 4105341 6728 8.51 52835 ¥4 g ezl 285 10372.26  3.00 7 20 0. 1.90 0.538 8.75 0.5 Q.86 Q.63 0.735
1743-31,61,10-2,3,4 . 02,39 733k 99 20086 53348 285 160%4.20 3.00 3] 29 0.4 :
-3 12.26  742.90 YA 27 5023 195 15150.89 3.00 N 20 %G - 0
10-d 1 4198.187 93  €0.78 804.63 35 2127 60731 195 1656571 3.00 57 20 9% 0.2 0 1.20 0.00083 0,957 0.35  0.24 0.83 0.70  0.722



roject : HAKHQN PATEOX
Subject : SEYER DESIGH

bire @ IB-1

Date @ 17-1pr-90

Location Ared Domestic flo¥ - Infiltratig Design flov Sever desiqn ' Sever layout
Design . ST T .
Foptlation | . Y b4 ‘ . . (Ground Surface  Invert
th L th I --------------- “?‘ Cnl. C“" Peak Z‘Eik Cﬂl- Cll'l. . Kannlnq ’ a : 9.015 elev&tlon elthlcn
cateigest  Fros Vo afe:gver :cr: gn"l dPODC Incre- it avg. Cooel UL [ g peak Pipe Capacity Veloeity § avg. V. av
Ho o o o (:n) (gt; (enilty peat tlov  flov  Peaking flov allov. alloy. flov  flov diamecer Slope  full  fal]l oo D 1 L T N p
. §71. . B a). {hal. (per/ha) (pers.) (1/e/d) (cu.0fd) factor (cw.w/d) (8 (cvafd)(co.2/s) (cvnis) (a.)  (afa) ‘cwals) (a/s) Q full ¥ full l:;:g‘ 6‘;;;; ;-;;Ii ? 73;- UISl MS o Bs bs
. / £ #/s] aanhole sandole 2ad end
il 0.000 178.347 178,95 178 L8 I NS 665 100 30w : '
| . . B 0.000 0004 0.60 0.00150 0.206  0.73 0.007 0
e I R B I B R T I I R R
! 5.4 3 - : woomo : 0.60 0.00150 0.206  0.73 0. ' 5o B i 1 o
IS S0 ALK LD BN B A3 S LB DD um o vw oo o o7 R Sl A LI
s A AT ST oo gsz.m LO0 3061204y 0010 0.00% 060 0.00150  0.305 0.7 0.046  0.52 0.8, 0.0 .13 s Ly CWonoLmg
< I R loil.gz L %;g ; 43 8311 0.0 0.60 0.00150  0.306 0.3 0.5 0.5 040 0065  0.3% 3:: fgi " 0
; 100 144 068 : - 0.0 0.043 0.0 0.0050  0.206 0.7 0. ¥ ' ' WOTe e oo
-y 1182 1001..7.343 26526 1 3065 ¥ N5 N9 1872 300 356 20 % 0006 0.047  0.60 0.00150  0.206  9.73 0352 ggg gﬁ 3232 322 g;: g'“ Cooe
. . . : . . . A0 3400 0298 -0.103

\
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Frodect @ NAKHON FATHOM
Subject @ SEWER DESIGN

Line @ I-2

Dete 27-1u1-490
Lecation Dezign flow Sewer design Seuer Jayout
' i Ground strface Invert .
i N v ) _ Maming no= 0,015 elevation ¢levation
! Cum, CLim, et T TTEL T
Sub Lenuth  ave. peak  Pipe Capacity Velocity 0 ave. V ave. O max. V max, At At A At
catchment From Too of eswer flow flow dizmster  Slope  full full  —emmee —oeees V avg, ------  —eeees ¥ omax, /8 p/s u/s /s
Ne. STA. STA, (m. ] (cwm/s) leun/e)  [w) (m/m} (cumie) Imis) 0 full Vfull (w/s] 0 full V full (m/s] manhele marhole - end end
104,12 0.0222  0.0902
a8 0.0133  0.108%
3/4-15 0.000  §5.082 55,08 Q.05 0.1757 0.20 0.00000  0.724 0.e> 0180 077 0,50 0.50  1.02 066 331 405 -0.250 -0.2%4
31-2 86,082 392,236 237.2%  0.0597 051592 0.60 0.00080  0.3%4 0.65 0.186  0.78 050 0.852  1.02 066 425  pm -0.39% ~-0.664
N3 Q.0621  0.1262
3 230,026 808158 415.86 0,063 01892 0.0 0.000%0 Q.24 0.65 0.1%  0.73 051 0.583 103 066 621 3.4 -0.666 -0.9%7
02 eQs I%g 821,527 13,33 0.078¢  0.2358 0,80 0.00020 0,274 .65 0.242  0.82 0.5 0.727  1.07 D49 362 2.4p -0.937 -1.007
821,527 845011 2348 0.07%  (.2358 0.0 0.00080 0,724 0.5 0.262 083 0.5 0.727 1.07 069 248 724 -1.135 =115
QA1 861,173 16018 0.078  0.23%8 080 0.0003 0.224 C.65 0.2 080 0.5 0.727  1.07  0.6% 2.40 34 -1 186 -1,167



sroject @ HALRON PATEOX

Jabjecr @ SEVER LESIGH

sine o I

ATE ¢ 11-dpr-90

Lacation ired Doestic flov Infiltration Desiqn iloy Sever desiqn Serer layout
Desiqn : Tiste Rain Xampiag o = 0.015 Groond suriace Invert
Population | elevation elevation
---------------- ivg. Con. Cox, Peak Pea {1, (. Overiloy Cu. )
3z Length Coa. Pop. Incre-  Con. nit ing. peat 11 /i m, neik Peak pipe Peak  Design Pipe . Capacity ‘Velocity Q aim. ¥ gin. 0 max. ¥ max. it it it it
zateereat  Troa to  of sever Increment total  demsity  ment fotal  floy flov  Peaking flov allovance allovance floy  {lov  Rusoff capacity Rumoff  flov  dismeier Slope  full full  --=-- - VMg, -—- === Yuygax. apper lover wpper lover
1a. sTL. st (m) {bad,  (kab.  (pers./ha) fpers.} (pers.) (l/e/d) few.a/d] factor (cuw.a/d) {8} lcv.a/d) {ca.afs) ice.afs) (cv.afs) (en.mfs) {cu.afs) fcn.afst  (n.})  (afe) {cv.efs) (wfs) QEull Viell /sl Qfmll Y imll  {a/s) waphole wamhole  end end
113 0.000 0.000 0.000 60.78  §0.78 I U un 195 4482 L0000 LU 2 M3 0006 0.017 0,000 0.000 §.017 0.80 0.00125 0.188 0.67 0.031  0.00  0.00 0.092 0.00 0.00 350 . 3.50 2.250. 2.150
41i-14 0.000 0.000 0.000 15.28  76.06 99 1513 1640 285 845,95 3.00 1538 20 508 0.017  0.035  0.000  0.000 0.035 0.60 0.00125  0.188 0.67  0.952 0.00 0.0 0.117 0.00 .00 1.50 150 2350 1.2%6
4] 0.000 107.373 107.373 390 79.96 b} 86 4026 5 955.9% .00 2868 0 S a3 0040 0508 1.800  0.000  0.040 0.60 0.00125  0.188 0.67 0071 0.5 0.9 0213 0.80 0.5 150 G0 2250 2118
13 107,373 193,774 86.401 .3 8Ll 99 M an 185 1022.29 .00 3060 0 §I3 000 003 0.307  0.480  0.000  0.043 0.60 0.00125  0.158 0.67 0075 0.0 0 0226 082 0.5 L60 LEY U6 2.008
13 193,774 445,000 251,226 3.10 85.41 99 101 566 15 110876 100 31 i} 666 0.815  0.046 0,397  0.500 0,000 0,046 0.0 0.00125  0.188 0.67 0.082  0.62 0.4 0.246 0.8 0.5 363 L6 2.008 1.6
i 445,000 §96.000 251.000  2.58  81.9% % PEL I 111 385 1182.5% .00 3548 0 M0 3006 0048 0430 0.540  0.200  0.048 0.60 0.00128  0.188 0.67 0.087 083 0.3 0.262 085 05T LTIE 3% LS00 1188
43 §36.000 936.500 1240.500 .48 5.4 9 s 5067 215 125253 3.90 1158 10 161 5.1 0052 0393 0.230 0.183  0.183 0.80 9.0012%  0.406 0.81 0.003 0.51 0.4 0.1 0.70 0.5 1.38 140 0.986  0.536
46,4211 936.500 1228.700 292.200  1.30 94 4 /6 5483 185 1362.57  J.00 4088 Pl 8§18 - 0.019  0.087 0476 ' 0.476  0.83% 1.o0 2.00125  0.735 0.9¢ 0026 645 0.2 0077 061 05T 40 311 0486 0,120
43-10 0 1228.700 RS0 156,300 14,13 108.50 99 1393 888) 185 19612 00 Si ] 1057 125 0010 038 0.4 0032 047 0.8 LIT O L10 -0.080 -0.23

[aso

0.3 013 .48 CoLASE 091 LBl 2.00100 2,266



Froject o NAKHOM PATHOM

Suhiect @ SEMER DESIGH
Line L 1-4
DATE 03-Jul-%0
_ . Te. , >~ Cup. } n = 0.015  Ground Elev. Invert Eley.
Increaent Catehment  Difference ------svooee- Rainfall  Run-off Desian Design - - S ot e
Sy Length  Area Lenath Level ) Intenzity Coeff. Discharge Discharge  Fipe : Capacity Velecity At At At - At
catchment  From Tn of sewer 4 L H Hour  Min. } C , dignster  Slope  ful fyll unper  lower  upper  lower
o, - STA. STA. (m.) (Km 2) (m. ) (m.) (mm/H~) (cu.m./s) (ewnm/s) () In/ml (cu.n/s) (n/3)  manhole manhole  end end
1/21 0.000 402,021 402,021  0.02%7 0.4 0.15 088 53 65 0.40 0.24 0.236 0.20 0.00020 0,226 - 065 .50 360 3022 2.700
132,53 602,021 544,200 142,779 0.0¢06 0.2 0.1  0.33 3 23 Q.40 0.19 0.426 0.9%0.9 0.00080  0.685 0.85 360 .60  2.600  2.486
1/723/1.20 544,800 624,176 89,376 D.057% .67 0.15 124 74 52 0.40 0,33 0.75  1.270.9 Q.000e0 1,04 0. 95 3.60 360 2,486 2,415
134 636,176 649,503 15,327 0.0224 0.2% 0.15  0.40 24 23 Q.40 0.3 1.0%¢  1.27°0.9 0.00080 1,093 1.01 3.60 363 2,415 2,401
1/28-29 649,502 823,500 223,997 0.0452 0,34 0.15 Q.57 24 8l 0.40 0.41 1501 1.271.2 0.000SD 1,564 1.09 3.63 .76 2101 1.230
1127 223,500 1333,500 430,000 0.0387 0.45 0.15  0.78 47 70 0,40 0,30 1802 1.571.2 0.00020 2,150 1.19 3.76 3.3 1.890  1.485
1/22-76 1323,500 1464.51% 121,219 0.1037 {.65 0.15  1.20 72 53 0.40 0.61 2,416 1.5%1.5 0.00020 2,835 1.24 3.38 .28 1185 1067
1/35-33 1666.719 1824100 352,281 0.0900 0.87 0.15 1.62 101 42 0.40 0.42 2,826 1.3°1.5 0.00050°  2.235 1.26 3.38 317 1.087  0.744
140-41 1024100 2196.200 272,100 (L1434 0.40 0.15 D.68 41 5 0.40 1.20 4.030 18715 o0.eoiip 408 18] 317 .10 0.746 0.3
1/52 2196.200 2225.000  28.300 .0.1030 0.76 0.15 1,43 &6 46 0.20 0.26 6,293 1815 0.00125  4.2%7 1.61 3.40 0.00 0.33%¢& 0.298



Project :  NAKHON PATHOM
Subject @ SEWER DESIGN

Line HE L)

DATE ¢ [B4-Jun-90 N
Lacation Ares : Domestic flow Infiltration Design flow . Sewer desian Sever layout
P Decion Waste Rain ) Ground surface Invert
SpuEtion . ; tun, - - : famning n = 0.015 elevation elevation
’ .t N T T AV’;L Cua, L, Feak Peak Cum, Cum. Overflow Cug. Dezign
Sub T Lensth .o ol Incres Cm it gy, . obeak 1] /1 peak  Desk  Peak  opipe  Feak  flov Fipe Capavity Veiceity PoAa AL At
catenment  fron orp, O SRy Increment fotal o demsity opent o Teral  flew  floy  Pesking  flow 2liguance ellowance  fiow  floy  Ruroff capecity Fungts diagster Sleoe  ful  full uoer  lower . upper  icweh
no. ST, A, tmd el Tna). pers.ne) loers.) (pers) (1jcld) {eu.nld) factor (cu.n/a) 18] Tcumia) feuinid) (oumie) (cu.m/e) tun/s) fewnls! (cun/s) W) iwml (cwnis)  (wE wamhele mamheie oo end
1/62-65,53 0.000 £21.2¢2 421,262 15,37 15.%7 39 1561 1541 285 4333 3.08 1318 20 264 1562 0.0183  1.3&0  0.000  1.360 1626 U 1.2*0.2 00100 L4 1144 . 0000 1,325 0.8%

884, 406

79 91,291 . :
601.226 5%, ¢.0c .

8.964872¢ 786,172
1,380 1,548 1.idd

ML Mo} L2 0.00100 1846 1.6k R
2 L2712 C.O00100 10663 1lidd IEonaen 1
3 L2202 LODIDG , DNédE 1lia N Ty U
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3300.180 Technical Specifications

The Flygt 3300.180 submersible pump with a capacity of

up to 400 I/s covers a number ¢f applications.

The electric motor and the pump comprise a compact
and robust unit whxch requires little space and is easy to
handle.

The pumped liquid may contain particles up to a size
which corresponds to the throughlet of the pump.

The C version is designed to pump hqmd containing sol-
id partlcles such as waste water.

For pumping salt water or corrosive liquids in industrial
applications, the C version is available in some models
"in bronze or stainless steel respectively.

The R version with high efficiency is used for pumping

" clean or raw water

The L version, is used for land drainage, reclamation and
dam projects. The pump section, which contains a two-
vane impeller combined with a diffuser with three guide
vanes, is connected (nominal diameter 600 mm) on the
suction side. The diffuser slows up the rotation of the
water and directs it outwards and upwards.

INSTALLATICN ALTERNATIVES

The pump is submersible, compact and it is simple to in-
stall. The different models are available in one or more
versions, depending on the type of installation.

CPIRP

This system with guide bar and dis-
charge connection permits automat-
ic connection of the pump to the dis-
charge line. The pump can be lifted
up for inspection without anyone
havjng to climb down into the sump.
The pump works completely or par-
tially submerged.

CTIRT

The pump is installed dry on a con-
crete base and is connected directly
to the inlet and outlet lines. The sub-
mersible design of the pump pre-
vents damage in the event of flood-
ing.

Cs

A portable pump intended for operat-
ing completely orpartially submerged
in the pumped liquid. It is equipped
with base stand and hose connec-
tion

LL - The pump is installed in a station
which consists of two sections, a
H lower inlet section and an upper out-
let section, divided by an intermedi-
ate deck. The pump is placed in a
hole in the intermediate deck, where-
by the diffuser rests on a plate a-
gainst which it is sealed by a rubber
ring. The pump is lowered and hoist-
ed by means of a simple lifting ar-
rangement. The pump operates com-
pletely submerged.




_ Diiferent versions of the

hydraulic section :}L ,1{’,/?’
71
Depending on desired performance, the pump is ;.'/ ':
available for clean water, waste water and sludge ~ %’,J-—"i
in low-, medium- and high-head versions, as well rl-:;:%
as a special high-head R version for clean and | |
raw water. | | I
The L version, aiso intended for raw water, is : i |
available in a low-head version. CESER T
: : I ' i Impelier
===
] “-'r;r— - Curve Number Throughlet
C version - No. of vanes mm
LT low-head version Square
ow-head version for
801807 3 102
CP, CT and CS installation
Circular
632 1 190
Elliptical
636 1 176 x 180
638 1 150 x 180
MT medium-head version for 640 134 x 180
CP, CT and CS installation Square
641* 2 100
642" 2 100
644 2 100
646* 2 100
* Impeller available in stainless steel. 648" 2 100
. Rectangular
452 1 © 80 x 96
HT high-head version for 454 1 76x 90
CP, CT and CS installation '
Square
460—468 2 76
Impeller
. Curve Number Throughlet
R version No. of vanes mm
Square
HT high-head version for 480 6 37
RP and R7 installation 484 6 32
) Impeller
Curve Number Throughlet
L version ceme e No. of vanes mm
Elliptical
612 2 146 x 180
614 2 132x 170
LT low-head version with _ 616 2 125x 160
guide vanes for LL installation 812 9 146 x 180
814 2 132% 170
816 2 125 % 160

(€]



TECHNICAL DATA A
( Motor: Squirrel-cage, 3-phase AC motor ) Power cable*
Mion class F SOHZ/_,__/
"Pump type Rated power Rated current Direct on-line start Star-delta start
v
kW {revimin} 220 V Aj380 V>15 V|500 V|660 V| 220V | 380— | 660V | 220V |. 380— | 660V
L - | 500V - o- 500V -
C version CP, CT,CS-3300,LT | 20 730 78A | 44AJ40A [ 33A| 25A {4x25 [4x10| 4x10|4x10|4x10|4x10
) ) mm?2 | mm?|{ mm?*{ mm?*| mm?| mm?
L version LL-3300, LT 37 725 138A | 80A{73A [61A|46A [4x25 [4%x10]4x10{14x10}|4%x10|4x10
mm?2 | mm*}) mm*| mm*| mm?| mm?
Cversion CP, CT, CS-3300, 44 /,*5);0 144A | 83A(76A |63A [ 48A | 4x35 [ 4x25| 4x10 4x~25 4%x25 { 4% 10
LT, MT mm? | mm?*| mm? | mm?| mm?| mm?
L version LL-3300, LT ~ -
Cversion CP, CT, CS-3300, 34 970 116A | 67A[62A | 51A [ 39A |4x35 [4x16 | 4x10 { 4x16 | 4x10 4x10
HT, LT, MT . mm2{ mm*{ mm*|{ mm?| mm? | mm?
CversionCF, CT, 03-3300, HT{ 54 | 1470 180A [105A|96A | 80A] 61A {4x3514%x35} 4x16 Autotransformer
R version AP, RT-3300, HT \ mm? | mm? | mm? start only
* For details of local cable requirements contact your local Flygt agent.
Weighis - - Materials BS DIN
Weight without motor cable in kg. Cast_ partsin ali  Cast iron 1452 1691 GG 20
versions: ; Grade 14
Pumo.type Pump unit Discharge Shaft Carbon steel 970 En5¢ 17200 C 35
connection Studs, nuts, screws Stainless steel 304 S 15 17440
. and washers: . ' . X5 CrNi 18/9
CP3:00LT 1090 210 Lifting handle  Galvanized steel 970 En3 17100 St 37
CP3300MT 1120 205 and casing:
CP33COHT 930 66 . E .
O-rings: Nitrile rubber
CS3300LT 1145 } incl. base stand (70° IRF)
CS 3300 MT 1218 1425 ) Stationary wear  Brass or nitrile- 1400 LG 2 1705 Rg &
CS 3300 HT 1008 1135 incl. hose conn. ring: rubber-clad steel
' and base stand Rotating wear ring: Stainless steel 304 S 156 17440
Discharge X5 CrNi 18/9
connection Mechanical shaft
' s Carb ten carbide
. . — upper arbon/tungsten
RP 3300 HT 930 €6 — lower Tungsten carbideftungsten carbide
CT3300LT 1320 Surface treatment *
CT 3300 MT kruva 632—640 1350 impeller, special
CT 3300 MT kurva 641—642 1275 incl. inlet bend for raw and
CT 3300 HT 1040 and base stand clean water: Primed
- ) . . Impeller, two-vane ’
RT 3300 HT 1210 for high-head
- version: Primed
LL3300LT 7585 .o Imoeiler, other

versions: Coated with amide plastic, RILSAN

The outer casing is primed with PVC
Epoxy and then painted with black chloric
rubber paint.

Access frame with cover: 138 kg. " Outer casing:

.

impeiler of stainless steel

The C version's closed two-vane ‘impellers, curves 641—
648, are also available in stainless steel, grade DIN 17440 X8
CrNiMo 27 5 or DIN 17440 X5 CrNiMo 18 12 (BS En 58 J).

Practical limitations

+ The 3300 is also available in 60 Hz.

The 3300 in its standard version can pump liquids at

temperatures of up to 40°C (~ 105°F).

+ The pump can be submerged down to 20 m (65 1) below

* the surface.

« The pump section, including seals, is designed for
working pressures of up to 0.9 MPa.

"o The motors are designed to supply their rated outputs
at deviations of up to £5% of the rated frequency and
voltage. Voltage variations of up to £10% are pos-
sible without overheating.

» The 3300 can be started up to 15 times per hour.

« ‘Starting methods: Direct on-line start or star-defta
start,

» The pump shall not be used in explosive or flammable
environments or with flammable liquids.

Y



'DESIGN -

1. Junction box

The junction box is completely sealed off from
the surrounding liquid.

2. Cooling

A built-in cooling system enables the pump to
work continuously at its rated output regard-
less of whether the electric motor is above or
below the surface of the liquid.

A portion of the pumped liquid is circulated
from the pump casing up between the cooling
jacket and the stator casing and carries away
the heat generated by the motor. .
Where externai cooling is required, the coo-
ling jacket can be sealed off from the pump
casing and connected to a separate cooling
system.

The lift model has no cooling jacket, the sta-
tor being cooled by the liquid circulating aro-
und the pump. '

3. Motor

Flygt motors are tested according to |EC 34-1.
Motor insulation to Class F means a maxi-
mum working temperature of 155°C (310°F)
and permits a temperature rise of 100°C
(210°F). ) o
The temperature rise in Flygt motors does not
normaily exceed 83°C (175°F). The insulation
material is chosen with the greatest care, and
most materials are classified as Class H
180°C (355°F) materials or very close to Class
H. This means an expected service life far be-
yond what is required for Class F.

4. Bearings

The upper bearing consists of a rolier bearing
and the lowerbearing is atwo-row angular con-
tact ball bearing ‘

5. Shaft seals
. 3300.180 has two mechanical seals.

The seals work independently of each other
and seal off the motor from the pump secticn
casing.

6. Oil casing
The oil lubricates and cools the seals and

acts as a buffer between the pumped liquid -

and the electric motor.
Pressure-build-up within the oil casing
is reduced by means of a built-in air
volume.

7. Impellers
The pump is available with the follo-
wing types of impellers: single-vane
impeller, two-vane impeller, three-vane
impeller or muiti-vane impeller.

8. Wearrings

Monitoring system

The stator incorporates three thermal swit-
ches connected in series. )

The thermal switches open at 125°C (255°F).
3300.180 is available with built-in leakage
sensors for sensing the presence of any
water in the oil and/or stator housing.

Special executions

This size pump is available in special execu-

tions for:

— explosive enviroments approved according
to PTB, BASEEFA or NEC by FM certified
(3300.180 in its standard version is CSA
approved). ' o

— pumping salt water, the C version is avail-
able in some models in bronze.

— pumping corrosive liquids in industrial
applications, the C version is available in
some models in stainless steel.

Contact your local Flygt representative.

CHITTTHRT G

The pump casing bottom and the im-
peller are equipped with easily replace-
able wearr_i_ng's.




DIMENSIONS

Alldimensions in mm

CPIRP

o

R TR R BT R SR DR LS

Telalatald

TN 1y,
i k%
CPIRP version A B C D E F G H J K L M E\iir:.'
. CPLT 1455 1150 50 681 523 135 194 500 591 850 685 2000
MT 1455 1150 50 681 523 135 194 500 540 800 660 2000
HT 1455 1150 50 581 523 135 89 280 344 450 360 2000
RP 1455 1150 50 581 523 135 89 280 344 450 346 2000
CP/RP version N 0 P Q R S T U _vr?f{,?.‘ W X Y Z
CPLT 530 1233 756 1730 450 311 1660 2350 150 35 324 23 130
MT 530 1292 728 1705 501 378 1654 300 150 35 299 23 130
HT 245 1070 523 1500 341 305 1566 @200 200. 35 174 23 130
RP 245 1056 582 1457 320 305 1614 @200 230 35 174 23 130
CTIRT ’ CS |
T |
Tt ! < o T | A
Al
W | il
AN \ \.
o —r— 9 .
i j
H
F g )
' £ /.
[ L
8
CSversion A B C D E F G H
LT (flangeconn.) 1920 1470 1050 — 143 ©@250 1675 1000
MT (flangeconn) 1915 1419 1050 — 84 DP200 1624 1000
HT (hose conn.) 1827 1289 1050 @200 206 %@ 150 1494 1000
TIRT version A B C D E F G H J K L M
CT LT 1920 600 382 790 298 500 “@400 “@300 680 900 300 510
MT ..
 curve632—640 1915 600 441 810 208 500 ©D@400 M@250 680 900 300 530
curve 641—648 1805 600 441 553 241 400 V@300 b@250 680 900 300 507
HT 1827 500 319 484 175 450 Y200 »@150* 680 900 300 454
RT 1838 500 305 675 200 350 D @250 2150 680 GO0 300 439

b Flange connection drilled to SMS 342, DIN 2532 or BS 4622:1970 table 11.
" Flange connection drilled to SMS 342, DIN 2533 or BS 4622:1970 table 11.
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3311 Technical specification

The Flygt 3311 submersible pump is designed to
pump liquids containing solid particles, such as
waste water. Pump capacity up to 600 i/s.

The electric motor and the pump comprise a com-
pact and robust unit which reguires little space
and is easy to handle. The pump housing (Nom.
size 300 mm) and the 3-vane impeller can pass
solids of diametres up to 103 mm.

Installation alternatives

The pump is submersible, compact and simple to install.
The 3311 is available in three versions, depending on the
type of installation:

CP This system with guide bar and discharge connec-
tion permits automatic connection of the pump to the
discharge line. The pump can be lifted up for inspection
without anyone having to climb down into the sump. The
pump works completely or partially submerged under
water.

CT The pump is installed dry on a concrete base and is
connected directly to the inlet and outlet lines. The sub-
mersible design of the pump prevents damage in the
event of flooding. -

CS A portable pump intended for operating completely
or partially submerged in the pumped liquid. It is equip-
ped with base stand and hose connection.




Technical data

Pump/Drive unit type Motor: Squirrel-cage, 3-
" Insulation Class F according to IEC 34-1

phase, 50 Hz

Rated power

Rated current

kW revimin 380V 415V 500V
3311/820 160 985 296A 281A 232A
3311/860 210 985 384A 352A 292A
Power cables Materials
— Cable entry diametres 23 through 90 mm. . BS pIN
— For details of local cable requirements contact ~ Castparts Cast iron 1452 1691 GG 20
your local Flygt agent. Grade 14
Shaft Carbon steel 973En5c 17200C 35
Studs, nuts, screws
and washers Stainless steel 304S15 17440
Hydraulic section » X5 CrNi18/9
Lifting handle
Curve No. No. of vanes Throughlet and casing Galvanized steel 970En3 171005t 37
12 - O-rings Nitrile rubber
6 3 Circular 103 (70° IRH)
Stationary wear
— The pump housing design permits the impeller - "9 Brass or nitrile- | 1400LG2 1705Rg5
to be pulled out either from the top or the bottom. ' rubber-clad stee
— Replaceable wear ring i housi i Rotating wear
o P Ing in pump housing In ;.4 Stainless steel  304S15 17440
rass or rubber. Wear ring on impeller in stain- X5 CrNi 18/9
less steel.
% — Theimpelleris also available in stainless steel.  Mechanical shaft
seals:
— upper Carbon/Tungsten
carbide
. . — lower Tungsten Carbide/
Welghts In kg tungsten carbide
. . : Impeller of stainless steel 17440 X8
P
ump type Pump unit | Discharge connection CINiMo 275
CP3311/820 | 1950 dia. 300 mm: 240 Shaft of stainless steel En 57 oy 3%
CP 3311/860 2250 dia. 350 mm: 270
CT3311/820 | 1900 Inlet bend: 235 Surface treatment
CT 3311/860 2200
Impelier Primed
CS 3311/820 2150 Incl. base stand and Outer casing The outer casing is primed with PVC
CS 3311/860 2350 hose connection Epoxy and then painted with blue chlori-

nated rubber paint.

Practical limitations

¢ The 3311 can pump liquids at temperatures of up to 40°C.*
* The pump can be submerged down to 20 m below the surface of the liquid.
* The pump section, including seals, is designed for working pressures of up to 1,0 MPa.

¢ The motors are designed to supply their rated outputs at deviations of up to £5% of the rated
frequency and voltage. Voltage variations of up to +10 % are possible without overheating.

* The 3311 can be started up to 15 times per hour.
* Starting methods: Direct on-line start or stardelta start.

* For details of local cable requirements contact your local Fiygt agent.

A}




Dimensions in mm
CP a

L R ° . S8
T N
i o ]
e ERE R AR A
. {dia. (dia. (dia. {dia. (dia.
Version A B c D £ F Gaso H Joo J3mg K Laom L3so N
CP 3311 1960 1425 50 959 662 135 406 650 557 608 600 450 475 600
(drive unit min.
Version 0 P R S T 820) u* U Vdim. X(da 300 Xdia.3s Y Z

CP 3311 1375 400 490 405 2055 dia. 300 dia.350 350 316 341 30 130
* Flange dimensions in accordance with SMS 342, DIN 2532 or BS 4622: 1970 table 11.
Consult your local Flygt representative for sump dimensions and access frame sizes.
oA B
CT CS | I
oo
£ l =y
\ | —
c | !
i LN _ £
0 ;
f Version A B C D E F G
G
! CS3311/820 320 1066 2080 676 1200 1370 250
! ©S3311/860 320 1066 2210 676 1200 1370 250
Version Ay 8200 Awru.8600 B C F* G H | K L- M
CT 3311 2080 2210 333 650 1066 dia.300 dia.400 850 650 800 525 dia. 350 885

* Flange dimensions in acc. with DIN 2532, SMS 342 or BS 4622: 1970 table 11.

FLYGT

The manufacturers reserve the right to alter performance,
specifications or design without notice.

3311.02.01. Eng. 2.56M.3.85 Z FLYCT AB

Printed in Sweden KT 63711
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Design of the pump

1. The junction box is completely sealed off from
the motor.

2. Built-in cooling system

The cooling system enables the 3311 to operate
continuously at its rated output, regardless of
whether the electric motor is above or below
the surface of the liquid. Some of the pumped
liquid is circulated through the cooling jacket
which surrounds the motor and dissipates the
heat generated by the motor.

Where external cooling is required, the cooling
jacket can be sealed off from the pump housing
and instead be connected to an external cool-
ing medium system.

3. Class F motorinsulation

Class F means that the maximum operating
temperature is 155°C and that a temperature
rise of 100°C is permitted. The temperature rise
in Flygt motor does normally not exceed 80°C.
This temperature reduction increases the ser-
vice life of the motor by a factor of nearly 4. The
stator is impregnated three times.

4. Bearings

Upper bearing: Roller bearing
Lower bearing: Angular contact ball bearings
and roller bearings

The bearings are greased and do not have to be
regreased until after three years of continuous
operation.

5. Two mechanical face seals operating independ-
ently of each other seal off the motor from the
pump housing. The two seal rings in the lower
seal are made of tungsten carbide for long life.
The upper seal, which rotates in an oil bath, has
a stationary seal ring made of tungsten carbide
and a rotating ring made of graphite.

6. The common pump/motor shaft does not come
into contact with the pumped liquid.
7. Replaceable wearrings

*The pump housing bottom and the impeller are
/ equipped with easily replaceable wear rings.

onitoring system. The motor temperature is (4
sensed by three thermistors, one foreach phase.
The temperature of the lower bearing is sensed

A)Qj‘??@ ’U‘%}ﬁa—*/f&i?ﬁ\ﬁ/\ﬂ/
AN o d/]g,\ﬂ\/ﬂ»u

ans. f‘fg@w(m wz %)

Co/wgwu/ a»_e/( S}@VO ?%
’ b ;} S«thﬁx 7

by 1 thermistor. There is a leakage detector in
the stator casing. All three systems are con-
nected to an external monitoring unit, in which
an overtemperature in the motor normally trips
the pump, whilst excessive bearing tempera-
ture or leakage trigger an alarm. All three func-
tions can, however, be connected in such a
manner that the pump switches off whichever
system is activated. (The motor temperature
system is activated if the motor attains an
absolute temperature of 13)°C. The corres-
ponding value for the bearing system is 95°C.)
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3311 Performance curves

Head m
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— The performance is given for different diameter steps

of the impeller at constant motor speed.

— Pump efficiency is indicated.

— The power limit for available motors are indicated by
the dashed lines along the curve.







Level regulator

The simplest possible method for lev-
el control! A mercury switch in a
plastic casing, freeiy suspended at
the desired height from its own ca-
ble. When the liquid level reaches the
regulator, the casing will tilt and the
-mercury switch will close or break
the circuit, thereby starting or stop-
'ping a pump or actuating an alarm
device. No moving parts, no wear, no
‘maintenance! In sewage pumping
stations, for ground water and drain-
age pumping — in fact, for most level
control applications — the ENH-101is
"the ideal solution.

,The reguiator casing is made of po-
lypropylene and the cable is sheath-

Wiring alternative

“To conform to local regulations, the
level regulators are normally con-
‘nected through a transformer-io a
iow-tension contro! circuit. Two regu-
“lators are used — one for starting

ed with a special PYC compound.
The plastic components are welded
and screwed together — adhesive is
never used. Impurities and deposits

will not adhere to the smooth casing.”

This level regulator is available in dif-
ferent versions, depending upon the
medium in which it is to be used. As
standard, the reguiator can be ob-
tained with 6, 13 or 20 metres (20, 45

or 66 feet) of cable for liquids with

specific gravities between 0.95 and
1.10; for other specific gravities, the
regulator is only available with 20

metres (66 ft) of cable. The regulator
~can withstand up to 60°C (122°F).

and one for stopping. A third regula-
tor can be connected if an alarmis re-
quired at a given lgvel. ldentical regu-
lators can be used for all functions.

A. Connected for emptying
Connect the blue and black
leads. .

Insulate the brown iead.

B. Connected for filling
Connect the blue and brown
leads. ,
Insulate the black lead. .,

rIrie- - T ] rFry7-——"~"~~77 71
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| ) | ¢ ci@ | | — | o——cr:_@
W I o B |
Y = | —°—-°—cl® I uy = : < | _@ :
\’"—Tf'\ = : L——J‘——' = |
! L H . |
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’ |
'L__E'_____‘L___I '.___.I_-._.__.._f___l

f Start i Stop
—F Stop L,_; Star—

Technical data

Suitable for media with

specific gravity ......... 0.65—1.50
Max. working temperature +60°C
Min. working temperature = 0°C
Max. working pressure ;
at $209C Licvinnssinnss 4 kgflem?

" Interrupting capacity .... 250V—10A
380V— 6A
Note that local regulations may limit the voitage.
Length of casing ........ 180 mm
(7.5 in)
Diameter of casing ...... 100 mm
(3.9 in)
Weight with 6 m of 1.3 kg

cable ............oill (2.2 ib)*

[

...to the lcwest permis-

Let the level drop ...
=i 'sible point.
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Can regulate the leve! in different kinds of liquid

The liquid in which level regulation is
practiced most frequently is, of course,
water, Of the millions of regulators in use
all over the worid today, it is estimated
that nine out of ten work in water.

But with a float body of polypropylene
and a cord of PVC, the ENH-10 is virtually
insensitive to many aggressive liquids.

The table shows how resistant the materi-
al is to different chemicals at two differ-

ent temperatures. The classification is
broken down into three categories:

A = fully resistant, B = partially resist-
ant and C = non-resistant. The sigh —
means that information is not available.

Keep in mind also that the density of the
liquid determines the buoyancy of the re-
gulator. The ENH-10 is made for seven dif-
ferent densities: 0.65—0.80; 0.80—0.95;
0.95—1.10; 1.05—1.20; and 1.3, 1.4 and
1.5.

Always observe local reguiations:
Take particular note of:  risk of
firelexplosion = risk of poisoning ¢
hygiene requirements

Acids - 20°C 63°C | Acid salts 20°C 60°C | graimie SUBStances e e0C
‘Benzoic Acid Cc Cc Aluminum Chioride A A Diecel Cil C C
Boric Acid A — Aluminum Phosphate A A Ethyl Acetate Cc
Hydrobromic Acid 26% A A Copper Chloride A A Ethyl Alcohol A —
Citric Acid A A Copper Sulphate A A Ethylene Dichloride :
Hydrocyanic Acid A — Ferrous Sulphate A A Ethylene Chloride C G
Phosphoric Acid A C Ferric Chloride A A Ethyl Ether .C C
Phosphoric Acid 25% A A Tin Chioride A A Phenol C Cc
Phosphoric Acid 85% — —_ Zink Chioride A A Formaldehyds 37 % A B
Phthalic Acid A A -Zink Sulphate - A A Kerosene C C
Tannic Acid A - . Chlorobenzene C C
Chromic Acid C C Basic salts . Chloroform c Cc
Maleic Acid - - ¢ C ' Carbon Disulphide c c
Oleic Acid ..-.B - ——— — Carbon Tetrachloride € - ~C
Oxalic Acid ' A A , Linseed Oil C 9
s : Potassium Dicarbonate A A ;
Nitric Acid 5% A B Potassium Carbonate A A Methylene Alcohol A A
Nitric Acid 65% c C Sodum Dicarbonate A — | Metnylene Chloride c c
Hydrochloric Acid-10% A A Trisodium Phosphate A A Methyl Ethy! Ketone C C
Hydrochloric Acid 37% A C o Mineral Qils C C
Butyric Acid A - Nitrobenzene C C
Sulphuric Acid 10% A A ' Castor Oil B xe
‘ : Neutral salts -
Sulphuric Acid 78 % c C ‘ Silicona. Nil« A .. A
Sulphuric Acid 83% - C c : Turpentine C C
Tartaric Acid A - Calcium Chloride A A Toluene C C
Acetic Acid 10% A - Calcium Nitrate A A Trichlorethylene C C
Acetic Acid 50% A B Calcium Sulphate A A Vegetable Oils B _ C
. Magnesium Chloride A A
Acetic Acid 75% o] Cc Potassium Nitrate A A Xylene o] Cc
Acetic Acid 100% - C c -
Hypochloric Acid B c Potassium Sulphate A A
: : Sodium Chloride A “A
Sodium Nitrate A A
Sodium Sulphate A A Gases
: aOr:gasnc;fv;sxtbsstances Chilorine (wet) C C
Bases Chlorine (dry) c c
. Carbon Dioxide A A
: Aceton C o] Carbon Monoxide A A
Ammonium Hydroxide A - Aniline C c Sulphur Dioxide (wet) C C
Calcium Hydroxide A — Benzene C c o
Potassium Hydroxide A C Gasoline —_ C Sulphur Dloxnde_(dry) A A
Sodium Hydroxide A Butyt Alcohol A - Hydrogen Sulphide A —

F%

The manufacturers reserve the right to alter performance specification or design

without naotice.

-

ENH 10.02.09. Eng. 10M. 01.90 @ “LYGT AB

Printed in Sweden KT 71321
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Flygt’s monitofing unit, CAS is designed for use in all pumps from model
3230 and larger modéls equipped with drive units 720-940. Turbines
equipped with generators 760—930 are also covered by the monitoring

system.

The mohitoring unit is connected to the sensors incorporated in all the
products covered. CAS has four channels designed for monitoring different

functions.

The pumplturbine is equipped with sensors which activate alarms on the
‘CAS unit if: liquid penetrates into the statorhousing, the oil pressure in -
the lubrication system of the gearis too low, the temperature in the stator
is too high or if the temperature in the lower bearing of the drive unit/

generator is too high.:

CHANNELA
liquidlevel

Thischannel is used, for example, for monitor-
ing of liquid leakage into the stator casing. A
sensor is incorporated in the lower part of the
stator casing. |f liquid enters the alarm func-
tion will be activated after about 5 seconds.
The alarm will stop the pump/turbine.

CHANNELB
oil pressure or liquid level

This channel has basically the same function
aschannel Abutwith RUN connecteditis used
to monitor the oilpréssure on machines equip-
pedwithagearunit.lftheoilpressureistoolow
alarm is activated after about 5 seconds. The
alarm will stop the pump. A pilot lamp will be lit

. _toindicate interruption or shortcircuit.

"CHANNELC
temperature monitoring
This channel is intended to monitor the stator

temperature with thermal switches or up to 3
PTC thermistor. if the stator’s temperature

reaches 155°C (310°F) +=5° alarm is activated

‘and the pump/turbine is stopped immediately.

Resettingcanonly be donewhenthestatorhas
cooled down.

CHANNEL D
Pt-100 thermistor

This channel is used to monitor the drive unit/
generator lower bearing temperature.

" The channel operates with a type Pt-100 (DIN

43760) temperature sensor. The unit is
delivered with the alarm value preset to 100°C
(212°F) but it is adjustable between 50°C
(122°F) and 150°C(302°F).

" The monitoring unit gives an analogue (0—20

mA) output of the sensed lower bearing
temperature, for connection, as extra, to an
analogue indicator.

~ Reset

Resetting can only be done manually.
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Channel A

Voltage to detector
Alarm
Qutput alarm

Channel B

Voltage to detector
Alarm

Output alarm

TECHNICAL D

Supply voltage

. Power consumption

Dimensions mm (in)

Temperature range

24V =10 % 50—60 Hz

Ca5VA

(W x HxD) 150 x 70 x 112 (58 X 27.5 x 44)
0°C — +50°C (32°F—122°F). Max 80 % RH

" Mounting

12V’

1>20mA

On a 35 mm symetric DiN rail or on a flat face

Solid state relay 24 VAC 100 mA

12V

1>20mA(l < 20mA.If RUN 3

" activated)

Solid state relay 24 VAC 100 mA

Channel D

Alarm

Qutput alarm i Solid state relay 24 VAC 100 mA

Output 0—20 mA range 50°C—150°C
(122°F—302°F). {0.2 mA/°C £2,5 %)

r-alarm

Alarm Activated by alarm from each individual

Output alarm

R > Rset

channei
Solid state relay 24 VAC 100 mA.

SET D- ALARM

Channel C Interlock _
Alarm RZ3kQ Alarm Activated by alarm and supply failures
Output alarm Solid state reiay 24 VAC 100 mA Function Normally closed
Reset Manual when R < 900 @ Breaking capacity 240V4 Aatcose =1
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150/22 Soi Boromnivas Rama 1 Road,
Patumwan, Bangkok 10500 Thailand.

Tel. 214-4125 Fax: (662) 215-5520

~
- maamemvane o~ e

ssuutufindmsanaslwauvy  DOPPLER AQUASONIC SYSTEM
1. LEVEL SENSO ﬁhs;ﬁhﬁHTaTﬂsn waravFaguluiedansuqu (Controller)

Fein :  vhaae PVC | C
Nt
sodunamaanud ¢ 40 KHz T’“qu« ‘LD o
2. DOPPLER SENSOR IND/CHA  Samawiisvavidhlalesniiluan uifvegnusne
L) : wueu Lasdeviunis tinsiy
. = . 7 - = : o o’ I .
sedggrendwd o 625 Kilz [e —20 = 7% oy teaiedonoans RRa PP

. . o L o N . /s
3. { F1.OW TRANSMITTER | _viamin#iSudgmnavevaau L5 iiedsaauaz wls e dag e LUl 5 M

aneesuaufie #n controller luén transmitter szusavan velocity vavivuavlunaziu
4, CONTROL UNIT LEReAERs N5 InauazArasuvavlSunanh Ialasnil lnanufionun

s o ¥ o
LERY0aNU N6 Laeinudn LaSay

ANTATIEAYDINAST LUA : 1999 gws/3uqit (3% digit)
. AA2IUGNAD Y : + 17  weovaniaula
Hagwaan : 4-20 fiadueud

1alvida : 220/240 VAC 50Hz
#avgumgdin1svneu : -20°C to 45°C

Uﬂmsﬁﬂunﬁsﬂéeﬁuﬂavnéam1é (enclosure)
: weatherproofing IP 65 polycarbonatehousing
with window to observe keyboard display
5. DISPLAY UNIT s:usmsardasanasinaluisatwasiu wazazdaliluga control wnit
6. RECORDER imSeoviufinnisins uida 1 danna

§QQﬁmLﬂﬁ : 4-20 gauend

290155 : 0-1500 &as/%u @

Al lun1sSudar ¢ 5 Sunfl swasauduaqdu 15uqd
A unann Ladeu ilovengampl 0,27

wausunszawiiuin : LUUWUY

nastudin : lauannuwvu  fibre-tip
A1ARuRANaA : class 0.5 to din 43782
aru 152 lun s Lpfsunszane : 20/120  ww./ww.

1alu : 220 VAC 50 Hz
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1
CASE (o) -
t.
PaK !2'1 .
where K 5 obtarned from chort deiow,
: tor 8150 and w 1t fhe weight of
o ua (111} [l toot
PE 4 -I n bs per cudic teo
M — e -
. i . A\.‘, . ;
CASE (v} —_—— i e e e -e
Lo ' -
H ;o
|: PsK !2!
! -h" -
‘I' - - Pk 2
H wnere K 15 oblamed from chart beiow,
5 for 8 >0
i

» same o3 tor cose (a)

a

Par K -2-
““iwhere K 15 obtained from chart below,
tor appropriote vaiue of o

P s o
Vli'l
[ 1)

Vntl

0o .

~ DESIGN OF SMALL DAMS

. - - -
P_,.t ond P,\'- computed gdbove point x
0s in cose (C)

. Sy *P
. P,x(——' 3 ") Ry where
9, *K wh, ond PptK wh

CASE {e): = 7

. h, {20, +P . °
?, 15 appl a'-g’-(n"p'> ebovebose

Y AR LR SO G For umiform surcnarge, conver! 1o
‘g ;._ ’p""'“"" oo equivalent heignt of fill h'
i Oy By, » DN .
! v Then P.:l '“2' ")h where

NOTE. For. fully saturated pervious backid! or backfili rélmmng woter:

pNIK 7n. ond p <K wh'

2 .
£, 1s opphed at 3-(—:1"—9—>abon base.
Nt P,

Vertical umt werght & untt weignt of ary fill plus 62 5 ids per cu fr. - o

X percent of voids in the fili - /- - : -

Hovuomql vt pvessuu p * full hydrostatic pressure plus Q4 of

Tt stem s subjectad to nydrostonc toad on Tne cnannel side, nssume Bl has

-Shrunk gway from wall ond check stem desiga for hyarostonic
. logu onily using allowadie steel stress of 14 1,

dry equivaient {luid pressure.
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-
e ‘e
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-7 " EARTH PRESSURES ON RETAINING WALLS

R
Coie e .. . . . .
VALUES OF @ T
Wall siooes away from fill==--Wall siopes mto il o : . :
T & 3 &« 3 p I 0 + £ 3 & 35 & ¥ % 1w .l' AL I LT BT Y lﬂl
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'}ES@* a 2 AN o
‘ =
e o Mﬁ’
R Al\o RN ey oo
.:B-si*\;%&%_x N N
I Sy 1 o0 > S . -\ L .
o - #cingie of internal friction
T AN S Angte of wall friction = O ST
From Couiomb's equations
nitones; ] T o (See Terzagni="Theoretical Soii
- * Q3 = Mecranics” p 80),
o T 5 N —
} i 14 . P .
- - o
m;%
$ :

|

-“:‘I[' ST N i
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Actwe pressure coefficients for corthtill loads on walls

Figure C=1. Earth pressures on retaining walls. 288-0—2892.-
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