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AN ABSTRACT

##4170327021 : MAJOR ENVIRONMENTAL ENGINEERING

KEY WORD : COST ESTIMATE / WASTEWATER TREATMENT/ COMPUTER PROGRAM
TANAPAT POREEYANOND : DEVELOPMENT OF A COMPUTER PROGRAM
FOR ANALYSIS, DESIGN, COST ESTIMATION AND COMPARISON OF
DIFFERENT BIOLOGICAL WASTEWATER TREATMENT SYSTEMS
THESIS ADVISOR : ASST. PROF. CHAVALIT RUTTANADHAMMASAKUL,

Ph.D., 219 pp. ISBN 974-17-0574-3

The main objective of this study is to develop a visual basic language program to be
used for primary analysis, design and preliminary cost estimation and comparison of
biological wastewater treatment systems. This program includes main menu, flow and
mass balance, design, plant lay out, hydraulic consideration, cost estimation,

cost comparison and analysis parts. The design function of this program includes

sand trap or grit chamber, equalization tank, primary sedimentation tank, aeration tank,
secondary clarifier, aerated lagoon, anaerobic pond, facultative pond, maturation pond,
trickling filter, rotating biological contactor (RBC), anaerobic filter, anaerobic contact
process, anaerobic expanded bed, single-stage nitrification, separate-stage nitrification,
separate-stage tricking filter, single-stage trickling filter, RBC with combined
nitrification, RBC with separate nitrification, nitrogen removal, phosphorus removal,
nutrient removal, disinfection (chlorination, ozonation and UV radiation), gravity
thickener, dissolved-air flotation (DAF), acrobic digestion, anaerobic digestion, sludge
drying beds, filter press and belt filter press. This program will enable engineers in
designing more proper and precise wastewater treatment plants in'a shorter time.

All parameters in this program can be easily changed or corrected in order to give the
most satisfying results.

Using computer in design and primary cost estimation of wastewater treatment systems
can be very useful, because of its time saving and mistake-free calculation. By letting
user explore different treatment approaches, one can analyze and finally get the most
economical process.

Department Environmental Engineering Student’s signature

Filed of study  Environmental Engineering Advisor’s signature
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) 1451 single-sta eﬂ?@ first-stage rock filter Haumsne

E, = 100 (3.1)

1.+ 0.0561 |-W
/N VF

v
v A

e E, = 1sz@nSnmveamsiida BOD # 20°C 59unsll
. . I3 o
recirculation UAZNITANNHATNDU (L‘]J@'il,“]fu{s’l)

= BOD loading (Ib/d)

v
a

W

a Y [ { o
VvV = 15uasvesaInas (103ft3) L‘}Jum‘ﬁﬁlmmimu’smm
F

= recirculation factor
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9) Recirculation factor AUIUNNAUNTAIT

A
U9

F=_ 1+R (3.2)

(1+R/10)

R = recirculation ration = Q/Q
Q, = recirculation flow
Q

= wastewater flow

f) d1M51 second-stage filter VANMI AD

E, = 100 (3.3)

(1+ 0.0561 [ W)
I-EN VF

E, = Usgansmnuedminidn BOD d115U second-stage filter

11

=t o & o . . 73 o
N 20 C FIUNMY recirculation UATZNITANASNOU (L‘]J’f)ﬁl“l)’lm)

W = BOD loadin leghql second-stage filtr (Ib/d)

Y
3122 aumIdvisy plastic media 19aUN13U99 Germain & Schultz §991

w2
|

. = exp [-K,;D(Q)"] (3.4)

S, = A1BOD, Favua voaifinnasnomid (mg/l)

S, = 1 BOD, fanua Adhg filtere. (mg/)

= treatability constant ﬁuﬁummﬁﬂmm ﬁlter‘ﬁ 20 °C U
(gal/min)nft

D = A2NaNved filter

Q, = volumetric flowrate a01/51105v04 filter (gal/ftz.min)

Q, = (Q/A)

Q = é“mwﬂ”rs“lﬁavﬁ'wmﬁyuﬁﬂﬁj filter 13i3714M3 recirculation

(gal/min)
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A = AUNNUINAUDN filter (ft)

n = MAeNINMsnaasd Unaminu 0.5

Y v
NATUMITTNAUTVITOMIANUNUTNAAVDA filture  (A)  1daudoins Tagnis

MUIUNANVANVOY filture (D) A4S MURIHUA

Y o [ a ' A A 1 =
3.1.2.3 aUYNI13UDI Albertson Gl%ﬂ"]ﬁﬁﬂﬂ']ﬁlﬂﬁﬁluﬂ'l K,, Wworlaguannuanved

v
filture P91

~
I

S <D]>X (3.5)
D2

1o K, = treatability constant 8§14 $ filter AWAN D,
, = treatability constant 11 5 filter AWAN D,
L= ANNANAINTDS-1 (i)

L = ANUANAINT09-2 (f1)

~x O o =
[

= 0.5 @1%51 vertical and rock media filter

0.3 41151 cross flow plastic medium filter

<
3.1.2.4 ANUSITOUUDINITHIYUVUBN rotary distributor mmsam"lﬁ'mﬂﬁumﬁ

e

n = 1.6(Q,) (3.6)
(A x DR)

Lﬁ@ n = mmﬁaﬁ’ammmimgu (ﬁfJ’U/Lﬂﬁ)
Qr= Q+Qy
Q '='influent hydraulic loading (gal/ftz.min)
Q. = recycle flow hydraulic loading (gal/ftz.min)

DR = dosing rate (in/pass of distributor arm)

o @ [ [ & &
3.1.2.5 Draft ﬁf] ﬁ')ﬂj']llﬂusll@\‘]@']ﬂ']ﬁﬁﬁlﬁiﬂﬂ'ﬁigu']ﬂ@']ﬂﬁlﬁflu filter Cdﬁﬁlﬂuwa

E4
HITINANTULUANA NUDIYUNHY ﬂ?%ﬁ]$Wﬂ1§ﬂ!1ul@gl}ﬂ1ﬂﬁ3JﬂTiﬁ\1ﬁ
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D, =353x(1 -1)xZ (3.7)
T T

c n

110 = natural air draft (mm)

Dair

T, = cold temperature (’K)
T, = hot temperature (’K)
Z

ﬂ’JﬁJq\isU’ng]}’Jﬂﬁ’fN (m)

3.1.2.6 f1 average pore air temperature. W13 Y110 log-mean temperatcre (T, )

=T~ (3.8)
In(T,/T))
110 T, = warmer temperature (’K)
T, = colder temperature (’K)
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o d?} L lﬂy d‘Q v d' A A a a
N1INNNIUUDY RBC VYU ﬂ‘]JWM“VIN’J‘U’t’NﬂTIﬂﬁ'NVIL!Uﬂﬂlﬁﬂlﬂimulﬂﬂjﬂ n13

U

s A z 3 A 1 0911 9 ] a as/'
DONUVUVITUUBITUY LﬂaumﬁumﬂmmuauﬂsummamuﬂnﬂeUmmmumu@ﬂmuu

Y
UAUD ALY HNAN1INT THadan1nAuLUILNL
@ o o A o w a A d ~ I~ - [l
TanUszasfdAnues RBC Aemisiiadisounsdazate laslaswiluesadn b

Q

1 Y 9
ava1o Faannsousneenld lasmsanaznou Isihanaiideurutazgeamnssy
9 v 1 da/
N1ToeNLUY RBC [lclfﬁllﬂ']iﬂ\jﬁﬂllﬂu

required surface area = Q,,. XBOD, . (3.9

Organic loading rate X 1000

130 Q average design flow rate

ave

Maximum Organic ~ = (Organic loading peak factor X Q__ X BOD/1000) (3.10)

ave

loading rate of required surface area

first stage

Volume of tank = Q,.. X hydraulic retention time (3.11)

Effluent BOD

BOD, ; X (1 - % BOD removal/100) (3.12)

3.14 ﬂﬁfiﬂfllm‘ﬂgl%’mﬂ"lﬁ
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] a ! o QaJJ { a ]
ﬂ']ﬁfJ'[’]fJL!le‘]JLL’E)I?‘]JﬂWi'iJWzﬁﬂgi%ﬂUﬁ3ﬂ@umuﬁﬁ@ﬂﬁ]’]ﬂﬂﬁgﬂjl‘lﬂ"lﬁuﬂﬂVlL'JWIﬂ

v J A . . 1 dyd a A d A c?/' a Aaaa ~ o
aaAY 130 trickling filter LWi']Zﬁgﬂf]uLWﬁTL!UJu@auﬂiﬂlﬂﬂﬂﬂﬂﬁwﬂ!ﬂﬂﬂgﬂﬁfJ'l“I/Ifﬂﬂﬂul

a2 A 3

Ngane msamammmqa%w

q

9
a J @
M3AATIZHIAZOONUUY conventional acrobic digestion 19ga561l

9
3.1.4.1 Tank volume ‘lJ‘Ll']WU’EN5@fJ’f)fJﬁEﬂfJﬁHJTiﬂﬁTu’Jmﬁjﬁﬂﬁuﬂﬁﬁ\iﬁﬂqﬂﬁ

V= QX +Ys) (3.13)
[X(KpP,+ 1)]

0

C

11 V. = 153195999 areobic digester (fts)
Q = 93 luavesadadiunde (f'/d)

<3 Y
X, = Yowiuasy luadaiit (mg/)

= fraction of the influent BOD, VY94 raw primary sludge

(expressed as a decimal)

S, = BOD, 03aaadid . (mg/l)

X = digester suspend solids (mg/1)

K, = reaction-rate constant (d_l)

P, = volatile fraction of digester suspended solids
(expressed as a decimal)

GC = solids retention time (sludge age) (d)

a A ) o Y 9y [ dy
3.1.42 1511035904 sludge Mazgnihans dwnsodnlalagldaumsai

vV = W (3.14)

(P, S,P)

Y

e W = hminued dry solids (Ib)

P.
S

9
ANMUNUIUUVDINN (lb/ft3)

specific gravity of sludge

sl

< I 4 [
P, = BIREEATE SRR (expressed as a decimal)
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3.1.5 53an3ndlsoime

(% [} 9 % [ o

[ < o @
89n599159109 (anareobic filter) Hanwuziudiwssydiedinais Iedmsuia
a s Jd J oy = g’ = dg’ ] v @ ¥ v v W £~ =
o139 UNTY mimuclummﬂ Lﬂ!ﬁﬂfﬂgUl“ﬁa"’UL!W']uﬂ'lﬂﬂlm&ﬁ'uﬂﬁﬂﬂ@]')ﬂaWﬂ FINYATFWLDD
] 9 Y
liilde1maerdond 1osnngadwmariiodeoguudinatuas lignszeen liiuieenin
9

o 1 @ I = A = = YR [
N ﬂ\iuuﬂ'lljﬁ']ﬂﬂlﬂﬂﬁgﬂﬂl‘lﬂﬁcﬁWﬁﬁﬂ@’lq@]gﬂ'ﬂuﬂaTWﬁ’]NWiﬂMﬂﬁlllﬂﬂﬁ 100 IU

o w dyw Yo Y o w g’ = Y Y o Yy y
ﬂﬁ3‘1_]'Juﬂ’]i‘]JTUﬂquﬁ’]iJ’]ﬁf]6161511']1(?ﬁ‘]Jﬂ1§U']‘]Jﬂ‘ll'llﬁf]ﬂ')']ﬂlsllilélluﬂ']ulﬂﬂ'lﬂ

3.1.5.1 Volum sizing

E = 100(1 - S, HRT ") (3.15)

e E = Uszanimuueimsinieg coD (%)
S, m = system and media coefficient MUAIAY

HRT = hydraulic retention time (hour)

V = Q X HRT (3.16)

' Y [
e Q = dasnindeh l1uatn anaeraobic filter (m’/h)

V = volume of reactor (m3)

3.1.5.2 Organic loading rate (OLR)

OLR = QX COD (3.17)

V.- X.1000

1118COD = Chemical Oxygen demand (mg/1)

3.1.5.3 Effuent recycle

r = S = R (3.18)
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o r = minimum recycle capacity (r)
Y Y
S, = COD HUFBTINOUNANAVUIIOUNAY (mg/l)

R = recycle flow area (m3/h)

3.1.5.4 Area, height and upflow velocity

h = HRT X V, (3.19)
A=V, (3.20)
h

e h = height of reactor (m)
V,= upflow velocity (m/d)

A = area of reactor (mz)

3.1.5.6 Sludge wasting

Y =Y,X _1+02K,(SRT) (3..21)

n

I+ 12K, (SRT)

Excess sludge (kg vss) = Y, (S,-S) o) (322
1000
Lﬁﬁl ., = net steady state biomass yield (mg VSS/mg vod removed)
Y, = true biomassyield coefficient
K, = biomass decay rate (day_l)
SRT .= solids retention time: (day)

S, = A1 COD N5z

S = a1 COD Nesndn

3.1.5.6 Gas production

CH, = ¢qXQX(S,-9 (3.23)

4
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11D CH, = methane production (I/d)
q = rate of methane production (I/kg COD removed at a

temperature)

3.1.6 NITUIUMIAUAALOULDITLN

Y 9
Tunszuaumsduiauaune 150 (anaerobic contact process) HUUTBILYNHTUTIN

'
[ I

= (% 1 (% aaa d! =S [ 1 9 9 9
ﬂ°1Jﬁgﬂﬂu‘ﬂgﬂnﬂuﬂﬂﬂlﬂlmSgﬂﬂﬂﬂﬁ6181UﬂQﬂ§]ﬂiEJW“]N‘JJﬂ?iﬂﬂﬁﬂuqﬂjﬁGWﬂWﬂHﬂiﬂqﬂ

[T J I @ ' 7 o 1 3'
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[

Y
v o At o o3|
ﬂ\W’]ﬂﬂ@gﬂ’l’)uW%@ﬂQ'ﬂ']Glﬁ}a@ﬂlluuqtyiy']ﬂ']ﬁuaguTﬁjuuuﬂQﬂﬂﬂﬁﬁ']ﬂ (supernatant) a1t

Y 9
o A

insoen 1) Falaena hlazgmirvliiiadeaznougasnuuy 1do1mananaz neuudiszgn
= [ Y g’ = d' 9J LY aan = 4‘ [ a a =1
Auunduneaysmnui udendgoalgasedniie9inon1msnsyan Tnvesgawiu

9 A é a [l a =KX A9
”lsmmﬁumm Sunanznoudiunu (excess sludge) WNUDYNIN

3.1.6.1 Flow rate of the recycle sludge

Q, = _ XQ (3.24)

130 Q. = flow rate of the recycle sludge (m’/h)

9
é“mwﬂ13“114@611@@131;?78&%’153% (mz/h)

Q =
X = solid content in digester (kg TS/m’)
Xy = solid content in recycle sludge. (kg TS/m’)

3:1.6.2 -Sizing degassing unit

V,, = QHRT,, (3.25)
ii/o HRT,, = 5282ANANDY0INT degassing (h)
Voo = US1esvesns (m)
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3.1.6.3 Surface area of clarifier

A - Q (3.26)
VO
A 2
W® A = surface area (m’)
V, = surface loading rate (m/h)

3.1.6.4 Solids loading rate of clarifier

SLR-= Q x TS (3.27)
A (100)

1®  SLR = solid loading rate (kg TS/m2°h)

TS = total solids (mg/1)

3.1.6.5 Volume of clarifier

V,, = Q:HRT,, (3.28)
e v, = dsmastsanaznen (M)
HRT, = 52820a10nfuue989 (hour)

elf

3.1.7 dulfnsenlgoalad 1¥o1ne

Tunszuaunisihiiadaljnsoigon lad 13010 (anacrobic expanded/fluidizedbed)

dyg} = Y A :j = 1 421 Y 1 og.;l @ A 1
uunaafuzgﬂquﬂqﬂmﬁmqummﬂuazm"lwamumNuumuﬂfummmﬂmmmmxﬁu (v
1 2~ = a a @ 1 g’ o Ay Yo o W Y & Y
318, 91U) mm;a%wmﬂujmﬂmmﬁaag mmﬂm‘lmumsummmm%"lwaaaﬂmuuu
v '

4
Y089 VdazgmiiyuAeundunidenaindeIninthuuaz s ldsudinaised

4
611Jﬁﬂ13$51]818§1}’311¢9]} ﬂﬁTNL%M%uﬂl@ﬂﬂJ’Jﬁﬂﬁ%W@ﬂizﬁ’JN 15,000 - 40,000 mg/1 NSTUIUNTH
a S g

Y
£3 ) =

faamnsaldiniaindoguasulasndae



3.1.7.1 Bed sizing

M) Usunesvesnelgnien

t = V/Q

Y
v o
t = 321NN UUI (hour)

YSunsvesnalgasen (m’)

9
5@131ﬂ13h1ﬂﬁ%3\‘]‘116\‘]1j%?{8 (influent) (m3/h)

9) Fluidization flow rate

A
N\

R = Q+E

R = fluidization flow rate (m3/h)

E = complementary stream of effluent (m/h)

f1) reactor surface

s = R

2
s = reactor surface (m")

u = superficial velocity (m/h)

1) Hight of reactor (H)

H ="V/S

9) H/D ratio

A
V1]

172

H/D = H/(s/ T0)

4

D = diameter of reactor

20

(3.29)

(3.30)

(3.31)

(3.32)

(3.33)



3.1.7.2 Fluidized bed characteristcs

9
) Pressure losses M IannauMIves Carmer-Kozeny Aail

P = (P,-P)1-E)H (3.34)

mt

ile P_. = pressure loss at minimum fluidization condition
P, P, = specific gravity of solid and liquid MUAIAU
€, = porosity of bed at minimum fluidization condition

4 A I 09: @ o ] 1
Pressure loss Lﬁamummwaﬂuﬁvumﬂmwmam Tﬂfjulllﬂig‘ﬂll@]@pressure loss.

P = pressure loss at expanded condition

€ = porosity of bed at expanded condition
AU AUMINYNNTVOIBAVITUA NG d1mnsoou 1aan
(1-€)H = constant = (1-& JH_; (3.36)

9) Minimum fluidization condtion

a

21

A Y A Y 09/’ % A o A
ﬂ'iJﬂ']ﬁ‘VIﬁ'JuiJ']ﬂﬁlslfﬂ‘ﬁU']ﬂﬂ']i"UfJ’IfJﬁ'Jm@ﬂﬂfuﬂ')ﬂa’m‘ﬂgﬂwaﬂﬂllﬂmﬂﬂ

U

Y
AUNIFUDI Richardzon-Zaki A9l

(3.37)

o u = empty-bed liquid upflow velocity

€ = porosity of the bed (void space)

U = free-falling terminal velocity of the particale

d! [ 1 Y Lﬂ' v o
mmigﬂﬂﬁmﬂwgmummﬂWaﬂiwmmwmm
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logUy = logu,-d/D (3.38)

e d,D = rc“fumquﬁﬂmwm@ummmzﬁa ANAIAL

] 9
dmSuA1 n ApaN9ITATAAT reynold number (R,) 199 A9l

n =465+20d/D (R, <0.2) (3.39)
n = (44+18dDR, ™ (02<R, <1) (3.40)
n = (44+18dDR," (1<R, <200) (3.41)
n_=44R" (200 <R_, < 500) (3.42)
no =24 (500 <R,) (3.43)
3.1.7.3 Organic loading rate
Organic loading rate = Q X COD (3.44)
V. X 1000

11D Q = influent flow rate (ms/d)
V = volume of reactor (m3)
COD = chemical oxygen demand (mg/1)

3.1.8 ﬂﬁllﬂiﬁﬂWW!Lm\IIMﬁEJ@%I’JElﬂﬁuluﬁ??"hﬂG]C;"‘L!“VlN%’JﬂTWG]fﬁﬂﬂﬁlaﬂimmﬂlﬁl’)uﬁﬁ]EJ

A 3’ A Aw 1 o W A :’ A A o Y Y
ﬂi%ﬂ')uﬂﬁ“ﬂU],L!IﬁiL%‘L!GluuTL’dEJ‘ﬂENhlﬂJQﬂUWUﬂﬁiﬂuWLﬁﬂﬂﬂgﬂﬂﬂ“l’i@]ﬂ@]%ﬂ’f]ulm’)

{ I Y 1 a A o =Y
arsogmdeniduluasnidiendt nszuaunisluasiasunisdiniw
. . .y . o A A g o v S Ay A A o
(biologicalnitrification) PNFNA VDT VIV TUHZAV IV A9INABeN 15 UG oauneIny

9 a . '

M309AATNABINTOBNFIIUYDS 1 TATIVY (nitrogen oxygen demand) #301599M150AAIN

Fluiyues weu Ty

2
4 a o an v v oA
3.1.8.1 mimiuauaaﬂmﬂ%uuaﬂuﬁiWm%u%umm

an o a g @ a < v J

nszuums luasinsuausanadu lanunszuiumsueniitudadand

{ @ < a [l { 1

(activated  sludge)  ngUuvy nszvrumshlgnuduilnasdrauiniige 1dun

convntionalplug-flow, complete-mix, extended aeration QLY ﬂLL’U‘]JGl'N@] VB9 oxidation ditch
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Y a an o 09; 9 3 A [ 2 2 ~ ) [
m'i“lmﬂﬂ”lumvxlmwuu ﬂ”ﬂilﬁﬂﬁﬂ?ﬁﬂ\‘lﬂﬂﬂﬂ’ﬂﬂﬁiﬂ’kﬂl’h PFITNNISNAURUISTUTINTY
Y
msnsyauTavesgadneiialuaveds (nitrifyingorganisms) fodruruluaeinrougy
1 |a’/‘ any o A dg, 9 A J a
ﬂ"J‘L!Gl?Tﬂluuu‘luﬁﬁ“NLﬂﬂﬂ!ﬁ?ﬁJTﬁ0LW3J‘llullﬂIﬂﬂﬂTiLWMﬂW@TQﬂ$ﬂ®u1u§$UU tazilsunw

ti' 1 9
01mMan lassuy

9y 1 v dy
myeonuu lFgasa1e asae i

Q= [MLSS/(MLRSS - MLSS)] X Q.. (3.45)
1ile Q, = recycle sludge flow rate
Q,, = average flow rate
1o massysy = [Q,. X BOD, ] (F/M) (3.46)
masst, = [Q.. X TKN._] (TKN/MLSS) (3.47)
mass = mass,, + mass, (3.48)
water volume = mass/MLSS (3.49)
detention time = water volume (Q,,,+Q,) (3.50)
organic loading = Q,,. X BOD, ; (3.51)
water volume
excess sludge, , = [Ygp, X efficiency, (3.52)
X Qave X BODinf]
- (kdBOD X maSSBOD)
excess sludge = [Yn X efficiency (3.53)

X Qave X TKan]

1

- (kd,,, - mass

TKN TKN)

excess sludge = excess sludge,,, + excess sludge (3.54)
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sludg age ( OC ) = mass/excess sludge + SS in efflent (3.53)
BOD,; = BOD, ; X (1 - % BOD removal/100) (3.56)
TKN,, = TKN,, X (1 - % TKN removal/100) (3.57)
BOD removal = (BOD, - BOD,_) X Q,.. (3.58)
TKN removal = (TKN,,- TKN,) X Q, . (3.59)

O, requirement,,, = BOD removal (BOD, - BOD, ratio)

- (1.42 X access sludge) (3.60)

O, requirement,, ., = (4.75 X TKN removal) (3.61)
O, requirement = O, requirement,

+ O, requirement (3.62)

HP, = O, requirement (3.63)

(O, transfer capacity of aerator)

HP . = mixing requirement X water volume (3.64)

3.1.82 M3 Iuas WA ULUULED

Y v
NINTTUIUMIUVUYTNLYIUADEUAZ YaTHATsogNUNa NI Tnin 1Fau
dy 9 an o'/ [ AaAaa o Y ) v A A 1 1 Lﬂ' A Q' d?
11d uaslinruludalgnsewnunen sldmsiiiadianutanguiazindodeungsdy
QBJ} [l a o I'4 an o o a
HAZNINIZUIUMTEOAAIBDUNG IAIT VOULAZNTZVIUMS IUATTIATY amnTaduiiuns
o Y A Yy ¥ A adX = ¥ =
uenaniu Idivenrnguli lagamunzay asdunidddesanisnis Finmlaneruiu
2 1 a Qsl =S A o v 1 Qa)’ aAan L}
suastoun luasiesauaiiseaiwisogniida lneuluduaeuljnserdesaars

a A J
a1 UNTYIMTUDU
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Aa a o w a 4 4 0911 Aaan 4
‘]J'i%ﬁ“l/]‘ﬁﬂ?“l/‘lﬁll!ﬂ1§fﬂﬁ]fﬂﬁ@u‘ﬂgﬂﬂ?ﬁﬂ@uﬁluﬂluﬁﬂuﬂ{‘]ﬂﬁ‘(’J']ﬂ']i‘]J’ﬂL!’t’)’f)ﬂ“]f

o 1 an ) a 4
Lﬂsﬁuﬁ]gﬁWﬁﬂﬂﬂ?ﬂaﬂﬂlmzﬂﬂﬂﬂﬂﬂizﬂ'J‘Llﬂ?iulu@ﬁV‘Ilﬂﬁl)'Llﬂ'J"liJL%N%umﬂﬂﬁ”ﬁ@uﬂ%ﬂ
Y

4 ~ [ O' oy =S 9 [ an ) o Y o Aaan = = (Y
ﬂ']'i‘]_lle!VIiZﬂ‘]Jﬂ"ltlulﬂlﬁ‘c’llélﬂﬁélluullm31"]1?]5111‘! “I/I'lﬂlﬂﬂ\iﬂ{]ﬂﬁfﬂLlUﬁJﬂaﬂfWﬂﬁ\i@fﬁlﬂ‘U

U

2

9 Y

9 = 1 A v A 9 [ o Y o A [ a
ulﬂ!fﬂﬁflllﬂ')'l Lu@Nﬁ]']ﬂ'ﬁﬂﬂfﬂgﬁﬂ“l/l\?ﬂ')'lil@@\iﬂ']ﬁﬂ\‘]@ﬂﬁ$ﬂﬂuﬂ?iﬁuWiﬁﬂﬂWNﬁﬁﬂﬂﬂqu@i
a o Y o [ Aaan any o = [ Aa S J 4 ° g’ 9
“I/\llﬂclfullﬂ ﬁ'lﬁﬁﬂﬂ\‘]alu‘ﬂ{]ﬂﬁfJ'lulleﬁﬁ‘V‘Ilﬂ‘;])'uﬂqﬁGIfW!LGU'JL!ﬁ@fJﬂTﬁ']iﬂuVlifJﬂWﬁﬂi’)u@'lﬁluuuslﬂ

o Y a ' ' g A @ Y 2 A
i’)']zﬂﬂgﬂﬁlclﬁlﬂﬂﬂ'ﬂulluﬁﬂﬂﬁ331’?'31\151]3\1!!,51]\11/]1’?@1@]6@ﬂﬁ]”lﬂﬂ\Wlﬂﬁgﬂ'ﬂullllﬂﬂ‘uﬂﬁllfllﬁﬂgﬂ

dunrziludalnsold

f. BOD oxidation tank

MFUMIVNAUNTUOY  single-stage suspend-growth nitrofication 14
panuuV AU auMIN (3.45), (3.46), (3.49) 04(3.51). (3.52), (3.55), (3.56), (3.58),

(3.60),(3.63), (3.64)

9. Nitrification tank

TFUMITUNAUNITUDY single-stage suspended-growth nitrification w14
panuuylAun aumsn (3.45), (3.47), (3.49) 04(3.51), (3.53), (3.55), (3.57), (3.59),

(3.61),(3.63), (3.64)

3.1.9 mausanimuoy Tudleadenis luasiinsunaFimnwiiamsdy Iauuumzae

=

AUTUNITLUIUMTUVVYAFNATIOINUNVUAINANG 2 nszuIumsh
mmmgﬂﬁmﬂ%’"lﬁ’ﬁa tricking filter L0 rotating biological contactor (RBC) AszuIUmMs T

an o‘/ a d? % [ d' 9 1
@IﬁV‘IlﬂcﬁuﬁWNﬁmﬂﬂﬂJul’lﬂTﬂfJﬂ'l'iaﬂ’é]@]ﬂﬂ']ﬁg‘Uiﬁ“l{!ﬂ‘V]L"’U'I’sIﬁg‘U'U

3.1.9:1 5201 1158050V VLN

Y v
M5OONUUVNTUADUAQ

EJ 4
(M300nNUUUH 1AM UFINGI9 (media) ¥ high-density = 138 m’/m’ 1111371)

f. @145 zero-order nitrification




k, (nitrification rate) = 1.2 g/m2'd (ﬁ 10-30 °C)
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k, =k,0" o O=1.045 (3.65)
V. 113U _first-order nitrification)
K'=12 N " (3.66)
Nt
o K. = nitrification rate #1115 1% 18 1u329 10-30 °C Tao lides
1 correction
N, = The transition NH,-N dwisumsigiamsigamaiibui

(mg/1)

N, = anududu NH-N luihesn (mg)

Y Y 1 Blzﬂl o 1 t;‘
myeenuuUdNALegneldNou lyasae Tail :
-BOD : TKN < 1.0
- SBOD, < 12 mg/l
- q+r>0.54 I/m’*s (0.5 gpm/ft)

1o q = influentflow , r = recirculation flow

surface area surface area
- CBOD;, ttag TSS <30 mg/l
- forced ventilation > 50 kg O,/kg O, used
- Distributor control to provide SK of 25-250 mm/pass and

flushing to > 300 mm/pass

fl. Media Surface area

@115 Zero-order :

Media surface area = TKN_
Kn
@IV first - order :
Media Surface arce = TKN

OX

(3.67)

(3.68)
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Total media surface area = TKN, + TKN (3.69)

Kl’l KIl '

Zero-order :

TKN,, = flowrate X [(influent NH,-N) - N_] _ (3.70)

First - order :

TKN,,, = flow rate X (N, - effluent NH,-N) (3.71)

3. Media volume

Total media volume =  total media surface area (3.72)

density of media

9. Maximum tower surface area and minimum depth

Maximum tower surface arca = influent flow + recycle flow (3.73)

minimum flow rate

o minimun flow rate = 0,54 1/m’*s

Minimum depth area =  total media volume (3.74)

maximum tower surface area
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R.  Distributor operation  distributor  A731UBY IUFIITLHIN 15-300

mm/pass of arm

n (UIUTBUABIAY) = (q + D)/(IUIUVOILUY

X ANBINMNITHYU) (mm/pass) (3.75)

%. Power ventilation

A1 minimum air rate 73519 50 kgO,/kg consumed

O, supply = minimum air rate
X (0.75 BOD; applied + 4.6 TKN,,,) (3.76)
3.1.9.2 seuvulalsensoauusuAe)
AMIDONUUVNUUADUA I
N. The average K
Average K~ = 1.086 (BOD, : TKN)"* (3.77)
4o K, = nitrification rate

Y )
€. MHUSUTUADUNITHIAIDY 195U media surface area, total media volume

I ] I T ] o { Y] 4
Wudu ennsamIdlasdrwlsismeaen wiudenunuaasduiatesed attached - growth

UDN separate-stage

3.1.9.3 M3 WA TAFUIDTTINUDITLDULAU N UTINIW

H Y
aumsnlFesnuuudinuniioun1sooniuuves BOD removal M1IUNN
' 4
ANMS UANTUMIAVIAVALL]

required surface area = Q,.. X NH, (3.78)

for nitrifiaction NH, loading rate X 1000
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required total = surface area of BOD (3.79)

surface area oxidation + nitrification

Effluent NH, = NH,, . X (1 - % NH, (3.80)
removal/100)

3.1.9.4 M3 AT TAFULDILENYDITL D ULAUYUTININ

f. BOD - oxidation stage

9 A =Y = ' 09}1
hl%ﬁﬂJﬂ']ilWllﬂUﬂ']J‘VﬂGIfﬂf’]ﬂLL‘]JTJLﬂWTZﬂﬁm BOD - removal N4

. Nitrification - stage

9 ~ 9 = 1 3 v Y
lgaumsilveonuuymmiznsal NH, - removal 191117 (gluide RBC

single-stage nitrification)

3.1.1.10 msmaeaeia lasITn1In19u20N

o 9. o v 9 =2 A ~ =
wanmydingvesmaivadedreiadionszuaumsmedininae mingadngn
wndganz 1femeienaduligasnavemlearesadmigaa ldunluaniziionns
] N 99 9 A i o o @ 'd i [ 1 09/’ (Y] o
Woawesa Tilalmiswdihgednudunsign uazmsmignenndsumniy uadegniim
< Y o o 9 3 N a2 9 £ o A I 1 a
wuPAdnsums 1 luasnednaie azneuvesszuudssyoaresanunndludiwunu

9
pvgnieeenanszul 1 Tasasaniogndeae lldaszuuildesvoaresaaiunuee

Phoredox Process

dy 9}3 [] 4 o w [ dy
ﬂig‘]_nuﬂTil!E]ﬂzlsl)"ﬂﬁsluﬂ"lﬁElﬂﬂﬁaTﬂﬂTi‘]J@ullﬁgﬂﬁ]ﬂV\I@ﬁV\li’)ﬁﬁ NITUIUNITU

1< = a . & A 3 [ 9 9 T @
Lﬂufqaﬂlfwuummma@ﬂ%uﬂ single-sludge "]Nll‘ﬂ\‘]ﬁ?uﬁ'ﬂ1331591ﬂ1ﬁlla31%@1ﬂ1ﬁ@Qﬁ')ilﬂu

I ' A a any o 3 9y o ya 9 Yy <
RIINIZRINARN ﬂ"lﬁLﬂﬂllu@ﬁ‘V‘IL?IGBHGULlﬁﬂ']'Jgsl,slf@"Iﬂ']ﬂf’)T‘DQﬂTITGlWNﬂ'JEJﬂ'Iﬁclﬁ?JigEJS’JL'JE’I']LﬂU

v A o oA o Y Y = o [ g’ = Y Y

ANNNUICTY ﬁﬁﬂﬂﬂgﬂﬂ?iﬁ@]ﬂ?’l%ﬂ@ulm?ﬁ]ggﬂL’JfJ‘L!ﬂaTJiJWEJQUTLﬁfJLﬂJTT,IﬁzUUﬂTflsl,@ﬁﬂ'ng
9 eﬂ/} [ g’ S ~ = [ 1 [ 3’
1Formaiurleanesalmindonazivangnisundu vgnianaeseenuneglugilazaiei

k4
IS [ 4 o

o w 1 3 a os/l J [ ° 1 1
18 msdda BoD vedmnmaluduil vasmmivearlesaszgnivingwaludiuaning

A3

Y
@ o W o 1 a a < [
Ho1me V\If’)ﬁ‘l/\l’t’)'iﬁﬂgfq]ﬂﬂT‘ﬂﬂ@@ﬂﬁ]]ﬂuTNWq@]gﬂﬂuﬁ%Qf’)i’)ﬂfl]”Iﬂﬂi3‘]J’J1,Jﬂ”lil,!,f’)ﬂ1/ll'3mﬂﬁﬁﬂﬁi’

Yy Y 9
anududuved BOD  Tuiiifieeenainszun (effluent)  Yuogiudns1dIuves BOD o
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[ g‘ =S d‘ (% 1 dy 1 1 9 9 2 d' g’
Woanesaluiiudes Weoas1@IULNINNI 10 98 1 aNuNTuveaneanssanazateluii

Qy a2 Y 1 A [ J= 1 dysl 1 1 A
MIAMNTEUVITUATUDININITDININY 1 mg/l Tunsal Feoas1@IUiN0enI1 10 A0 1 1N9D

v
= o =

1 Y 2
yoelanzamsagniaudngszuume1n ldanududuvesoanesaluimediaidiaun
9
A3

4
mseenuuuldgasais Aene lail

Total volume Q.._XBOD (3.81)

ave

(F/M) X MLSS

Total hydraulic retention time Total volume (3.82)

Q ave

assume HRT, :HRT 1 %%k

1o HRT,, = anaerobic hydraulic retention time
HRT = aerobic hydraulic retention time

@ 3 Pl

Wiueglan
HRT, = Total hydraulic retention time (3.83)
1+k
HRT, = K-HRT,, (3.84)
anaerobic volume = Q .HRT,, (3.85)
aerobic volume = Q.HRT,_ (3.86)
4 .

e R = recycle ratio
Volume per 1 room = anaerobic volume (3.87)

of anaerobic N

an



31

1o N,, = $112UN9808 room VDI anaerobic reactor
Volume per 1 room = aerobic volume (3.88)
of aerobic N,.

1o N = §1u3uﬁjﬂﬁﬂﬂﬂ room UDI aerobic reactor

ae

3.1.11 mytdalulasnuvazearesalngdiTnsniasiniw

9
IS 1

I C 2 a g o & o A g
ﬂiZ‘U'J‘L!ﬂ']ﬁWiﬁ'luslclfﬂgﬁluzﬂﬂlﬂ\‘]ﬂﬁgﬂ'lhm'ﬁLlﬂﬂﬂljlﬂﬂﬁaﬂﬂ u,mmmamumﬂu

[l 4
anaerobic, anoxic 8% aerobic iauﬂuaggﬁaﬁmﬂ"lﬁm'luTmmuuazWaﬁWmﬁ

3 stage Phoredox Process

<3| A o o Yy
3 stage Phoredox Process iwWunszuaumsnaauilasunnn A/0 process nazdn vy
. o o = an o v & 1 . dy o

anoxic zone MSUMIA luas Ay szeznanmny luaIu anoxic Hszana 1 $2lue u
1 . dy = &Y a oy "9y LY = [ a

duanoxic Hzlicondulugilazareiiiegiios uanusziaiivewwongouluglveslumsn

4 o 719 . . ’
#30 1ulasi vzgniwndaenisvyuien nitrified mixed liquor  VINAIUANIZTOINA
Y Y
[ o A 1 1 I~ [
anuuTuvesearesalusihnsesnvinszuuiiniiesnii 2 mgl annsadluly1d a1y

9 ) g’ Qy 1 Y o < Ao 1
ADNUIUINMNIATUNITNT DN Llﬁ%ﬂ?lﬂulﬂﬂﬁﬂﬁﬂi]zllﬂWﬂan 1.5 mg/l
9/ 1 Q. 1 dy

mseonuuuldgasaie aene il

assume HRT,_:HRT, = 1:k:m

il HRT, = aerobic hydraulic retention time
HRT, = Total hydraulic retention time ___ (3.89)
l+k+m
anoxic volume = Q- HRT, (3.90)

MI0OALUVNMADIUS WiloUAVVDS Phoredox Process NAINILLAD
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3.1.12 faivuusa Isuaag
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uiu @auaznouiuaNuuTuLd192gnAIwoNIINNNALYEINT gUnTaisIuTINAZNOU
v k4 v I
Tag111sznoudieTnsaad19n1a@n (deep trusses) 130 verticle picket (1A1ALIUIAL) FIgn
)] ' 1 = g a ' v J ' A
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M500nUY Gravity Sludge thickener WA
3.1.12.1 Thickener area

otal surface area (m = ol1ds 1ee g .
Total surf: (m’) Solids feed (ke/d) (3.91)

Solids loading area (kg/mzd)

3.1.12.3 Thickener depth

Total depth = Freeboard + clearliquid Zone (3.92)

+ settling zone + thickening zone

Taen Thickening zone = sized for at least 1 day detention time

1 1 d‘ 9
aaun1ous %5 assume

3.1.12.3 Blending tank
- AHUAM sludge stirage and blending period 1 Peak design sludge loading

- sludge - mixing }8& blending system
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P =GUV (3.93)
A = 2P (3.94)
CDV3p

1o = power requirement for mixing (W)

P
G = mean velocity gradient (s_l)
L = dynmic viscocity (N-s/m’)
V = volume of the tank (m3)
A = area of paddle (mz)

v = relative velocity of paddle in fluid (m/.s)

C, = coefficient of drag of flocculator paddle moving perpendicular to

The fluid for rectangular paddle

P = mass fluid density (kg/m’)

3.1.12.4 Thickened sludge withdrawal pumping rate

Flow of thickened = weight of captured sludge (3.95)
sludge /(percent solids X concentration
of sludge)

3.1.12.5 Quality of the Supernatant from overflow

f. The volume of thickener overflow

Average volume = influentflow (3.96)

of overflow - sludge withdrawal flow

9. The concentration of solids in the thickener overflow

TSS concentration = influent dry solids X (%lost/100)  (3.97)

overflow rate
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. The concentration of BOD; in the overflow

OD = TSS concentration (3.98)

5

X ratio of BOD, and TSS
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3.1.13.1 The required pressure & WMTUNIA_ without recycle

A = 13Sa(fP-1) (3.99)
S S

a



®  A/S = air to solids ratio (ml (air)/mg (solids))

Sa = air solubility (ml/1)

f = fraction of air dissolved at pressure

P = required pressure (atm)
= (p+101.35)/101.35
p = gage pressure (kPa)

S = sludge solids (mg/1)

a

3.11.3.2 The required pressure or recycle rate 115UN3 Al with recycle

A = 13Safp- DR
S 8. Q

e R = pressured recycle (m’/d)
Q = mixed - liquor flow (m3/d)

3.1.13.3 Surface area

Surface area = influent flow

surface loading rate
d‘ %
3.1.14 1A5930ANTDY

=54

M500nUY filter press WAIH
3.1.14.1 Filter press area
Total solids dewatered = sludge + time + polymer (kg/d)

Total solids processed = total solids dewatered (kg/d)

per hour (kg/h) operation hour (h)

(3.100)

(3.101)

(3.102)

(3.103)

35



Filter area (mz) = total solids processed per hour (3.104)

solids loading rate (kg/m2°h)

3.1.14.2 The size of sludge pump to the conditioning tank

Total sludge pumped = sludge (m’/d) X 7 d/week) (3.105)
per operating day operation day per week (d/week)
Pumping rate per = Total sludge pumped per day (3.106)
cycle (m3/h) cycles per day X hours per cycle

3.1.14.3 The size of conditioning tank

Volume of tank (m’) = pumping rate per cycle (3.107)

X density time

60 min/h

3.1.14.4 The size of sludge feed pump to pressure filter

Total quantity = slidge flow + lime flow (3.108)

+ polyelectrolyte flow ( m’/d)

Total quantity (m3/ d) (3.109)

Pumping rate of

cach pump (m/h) (number of pumps X cycles per day

X hours per cycle)

3.1.14.5 Sludge cake
Total solids in sludge = (sludge X %capture/100) (3.110)

cake (kg/d) + (lime X %capture/100)

+ (polymer X %capture/100)

Total volume of sludge

36



cake (m3/d) :
Volume of sludge =  Total solids in sludge cake (3.111)
cake on an operating [(%solids in cake / 100)
day X specific gravity of cake]
Volume of cake on =  volume cake on an operating day (3.112)
an average basis X (operating day per week / (7d/week))
(m’/d)
3.1.14.6 Filterate quality
Total volume of = total sludge flow - sludge cake flow (3.113)
filtrate
Total return flow = fitrate volume + lime flow (3.114)

+ polymer flow + (other return flow

X number of filture units X cycles per day)

Total solids = (total solids in sludge (3.115)
concentration in - total solids in cake) /

return flow (mg/1) total return flow

The BOD; in return flow :

TVS in sludge = TVS in sludge (kg/d) (3.116)
per operating X (7 d/week)/(operating day/week)

day (kg/d)

Assume :
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1 gram of = 1.42 gultimate BOD (3.117)
biodegradable
solids
BOD; = 0.68 X ultimate BOD (3.118)
Total BOD, in = TVS in sludge per operating day (3.119)
the fitrate X (% TVS lost in filture /100)
(kg/d) X (% TVS is biodegradable/100)

X 1.42 X 0.38
Concentration ~ = Total BOD. in filtrate (3.120)

of BOD. (mg/l) total return flow

Y
3.1.15 gemuiaiii

9
=

M500NUUY Belt filter press @41l

3.1.15.1 Belt filter press size

Belt width = (weight of dry solids per day (3.121)
/ operating/hour) / (belt filter press

loading rate per unit width)

3.1.15.2 Filter flowrate 1% cake flowrate

Solids = (S X concentration of solids in cake) (3.122)

in sludge feed +(F X concentration of solids in filtrate)

Sluge flowrate + washwatr flowrate = S +F (3.123)




y 09/’ dy Y
NITUNFTUNITNI 2 U ﬂz%ﬂ?ﬂ Fuag S
Taeh F = filtrate flowrate

S = cake flowrate

o [ 4 <} o @
3.1.15.3 SMSUMI00NUUUDUY NileUNUUBA filter press 11 ITD 2-6

Y Y
3.1.16 MIMIANINg

el

A v A

N1590NLLUY effluent disposal WANU

3.1.16.1 Qutfall pipe (effluent pipe)

Assume a velocity through the outfall pipe at peak design flow

Area of the = effluent flow (3.124)

outfall pipe (selected velocity in pipe)

3.1.16.2 Diffuser pipe (%7 diffuser ﬁmmﬂug (port) 1818 out fall pipe i
effluent 1aoon)

N) Provide diffuser pipe equal in diameter to the outfall pipe

Provide diffuser port area = (3.14/4) X (diameter of out fall pipe)2 _ (3.12%)
(approximately half the X 0.5
diffuser pipe)

) Assume each port diameter

f) Number of ports

Area of each port = TU X (assume diameter)2 (3.126)
4

Number of ports = Area of diffuser port (3.127)

Area of each port
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lauda (FoumanedaminaumineiouiosnaInie) 1z laroyan1ue1Nea 19 NAULLNY

Tu file 80 1 file Taomizdaaziinlilisznaumsfivaa hydraulic profile #io 1)

a 4 o o g}
3.3 M5AI1EH (analyze) 5EUVLIAN 1T

[ ) Y
MINNUVDIIAINT FIUIAa 0NN I TLAINsIMI DB NIV VWO a5 195z VI 1TAh
= 43’ o 3,’ A o :‘ a A 19 a 2 9 o & 9
@otuanludmniv luns@inszuniniadudedueguas  Isnsdwnadouiuudes
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ANTDVATIEH (analyze) TzUVANIN 11D
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1. a2 1édnsunszuumuiivansalyauaseldvse la
£
2. 92 1aN31173173 upgrade sEVVANTHOEN 15
a o"og/’ I~ 1
mM3nasziiueziullsunsuaarmnuenain TUsunsumseonuuy  (design)
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dmsuaumsaanlylumslinsigvuaazwiieinian ldmtouduaunsnlsdmsuns
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pONIDUNNAYMS - uaRuanawiuae doyanvzih ldamsiziiudoyaniivsingeguaslu
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A 9 1 ' . <
2. VWALDEBURAUDY equipment AN9¢) I¥ U aerator, mixer, pump L‘]Juéfu

34 mmaé’mwmi"lwauazmamﬁ

(% o 2

Y 2 A o 1Y
ﬂ'ﬁﬂaf’)@]ﬁ"lﬂ'ﬁhlwa!,!axllflaﬁ"ﬁ (Flow and mass balance) WUFITIAUAITRIOUAL

9

o @ 3/ a P Y] g Y o
usnlumseonuuuszuviiniatinde TUsunsunouiiamos ANV ULNTIZ A INTDAIUINL

Y Y Y
flow and mass balance 1 la Iagiduaoulumsauiiunsnatl
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9 A ' 9 1 o @ 1 9 1 egj 1 @ 1 A
A, 19 user tapn 1 doamsnieiiniadesla uazaz Iiveiuae lldaminedoula

u. mimsanuaulude 1 Taaisunnuieiiausn ldwitegaie Tasuaas

Y
nieaz lFauns 2 aumsail

ZQin = ZQout

Zmassin Z:massDut

(3.126)

(3.127)

e D.Q, = wamuﬁwﬁ'ﬂlmé’ﬁ5mﬁ”h/iamaaﬁnﬁm%ﬁtjnﬁaﬂﬂwﬁﬂ
2Q., = nas N Iesasns lnavenindesnnniiserita
mass, = HATIMANTVB B AT T eTe

mass,, =~ = HATIMANTVBILIATTENINKLETI TR

o a 9 oyd 1 Y (% 4 [ oy =S 9
A, AUUUNT IUTD 2 meﬂ%umwz"lmmaiamwmmamﬂﬁammﬂmqiwu

o 3’ [ Y v J @ oy o w oy
‘]JT]JﬂLl'IL%‘c’JWHﬂ‘UNaﬁ'JﬁJﬁW‘ﬁéU’l’)\iﬂﬂﬁ'luh"iau%a’ﬂ@’ﬂﬂﬂTﬂig‘U‘U‘UTﬂﬂu%aﬂ

[ d
3.5 MINAIIUNATITAUNIBA AN

= M A= s 0 Y, . Ay
Iﬂﬁllﬂiﬂﬂ@uwjlﬁﬂﬁﬂwmu’]muuﬂgﬁ’lu’liﬂ‘1/]’]ﬂ']§'ﬂ’|u’3ﬂ!ﬂ’lu hydraullc ullﬂﬂ'gﬂ

v Y
aumsnlslumsiinsan hydraulic 3 sesielai

3.5.1 M3 lvialune (Flow pipes)

' Y
3.5.1.1 auMInenuonIINg lvaveaiude

Q = AV

d‘ 2 g’ = a
e Q= 89351mM73 laveuinae @5masman)
A A 9o ' L 4
A = NUNHUINA (MUIIWUN)
< A A o
V= anuisunagniunthda (FZYLNIN/AINT)

3.5.1.2 @uN1SWAIUYD9 Bernoulli

V12+ZI+P1 B V22+ZZ+P2+hL

2g Y 2g Y
e Z,,Z,=WiAnauesya 1 uaz 2 (m)

P,, P, = 1#2ANAUYBIYA 1 UaE 2 (m)

7Y

2 2 o ]
V', V, = 1IA037904999 1 1ag 2 (m)

2g 2g

A

H v
h = wasnuigadedou lvavninga 1 1y 2 (m)

(3.128)

(3.129)



3.5.1.3 auMsMsgadonadnuiiounnusudsanudmsunonay

(MIgaydevian)
h, = LV (3.130)
D2g

=

& o a A a
WO h, = WANNUNTUTSUDINNLTUTIANTY (m)

f U9

QJ =

f = dquilsgansanudsaniu

— AWENBINBNWITM (m)

L

v = anusnihlune (k)
Y 1 4 1

D = 1@ UMFUINANND (m)

g = 9.81 m/s”

3.5.1.4 @uMS INUAY

2F = PQV,-V) (.131)

NATINUDITIONT

dlo DR
P

S —
V.V, = anus1iudevesyn 2 az 1 (m/s)

v
ANNHU U UV LT (kg/m)

Y Y
%

P I Y o =y v
3.5.1.5 q#uN15U99 Hazen-Williams (°1°11"lﬂmuuﬁaua$ﬁam)

V = 4318 CR" 8" (3.132)

A < 2’ = 1
Wo V= anusingslune (m/s)
1 % =) Qd
C = AaulszansveIn UL
R = hydraulic radius (m)

S = slope of the energy line (m) (friction head loss)
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3.5.1.6 ANMIMIGYAINANNIUITON

h, = KV (3.133)
2g
e h, = WasnungyFeseq (m)
K = adulsza@nsmsgquasndianusod
Y
V= anuiveninde (m/s)
g =981 ms
3.5.1.7 auMIFMIUMIADNONUUOYNTY
Q= N F0F . % S0 (3.134)
e Q. = 9as1ms Inavesuudedunie 1,2,3, ..., n
H =Dh+2h (3.135)

& o A ~
Wo H = WainuUNgiaysiy (m)

2 h= Hasauvesnasuigadeiiesnnusuduanuves

UAAZNO (m)

thz HOIIUBINAINUN G TETOIV0UIAALND (m)

3.5:1.7 dUMSaEINsUNITANBLILDVEIY

®)
f
2
+
L
+
+
/)

(3.136)

I
jan
+

as
+
+
lan

(3.137)
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Y
93135 Maveainde i (m3/s)

3.5.2 ms"l‘na‘lumaﬁu?]a (Flow in open channels)

Y [
Q, = oATIM3 lavenindevesnod 1,2, ...,n (m's)
H = Waanungaassiy (m)
K = |fL+2K[_1 (3.138)
D A*2g
f = quiszansvesanuaeany
L = Anuene (m)
9 ] o 1
D = idusiguinanie (m)
K = dulsgansmsgadenainused
Y [
A= HUNWINdaNe (m)
g = 981 m/s’
3.52.1 @UMIMI 11aved Manning
v= 1R"” s"” (3.139)
n
Q= 1AR”s” (3.140)

< S A o,
vV = anusvestinde lunwaivila (m)
n = @ilsEAntAImuIvITYes Manning
R = hydraulic radius = A (m)
P
P = wetted perimeter (m)

Y 1Y @
S = ANUANAVDUTUTEAUNAINU
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3522 ﬁ'llﬂ'liﬁ']‘ﬁ’iﬂﬂﬁvlﬁaﬁluﬂ?JﬂﬁiJLL‘]JiJlliJ!ﬂilVI@
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Cos (012) = 1-2y,/D (3.141)
A = (D) 10360 -sin 012 (3.142)
4
wp = (0/360) 27Tr) (3.143)
A 9 ] 4 1
FTG) D = @UIgUINAINND (m)
r = SANYDIN® (m)
WP = wetted perimeter (m)
A = fudwhda (md)
3.5.2.3 AuMINMEIVINUNAIN U U
¥ T (3.144)
2g
d‘ 1 - [+]
10 E = mWadauaumg (m)
= g’ d' Y o 09/‘
Y = anuanuaduInviaauue (m)
V= anuisweaimiunindaiiug (m)
g =981 m/s’
1) nsaimuthidegddmaeuAud
f E= 1 q° (3.145)
2gly
[ 9 Oy IS 3
13 q = 8a51m3 a/anundemasiila (m'/m-s)
! v.= ['q (3.146)



d‘ =K A

$V13} A = ANUANINGA (m)

f. Emin =13y, (3.147)
2

A . Y] o A 9 =
W9 Emin = AANUINWIENUBINGA (m)

9

. F =V (3.148)
A &Y

A 1 9 J

o F, = ﬂ’W\lEﬂullL‘Uf]ﬁ

Y v '
2) nsaimarihilaniviidana

A g a £ EY Y [V dy
mmﬂumﬂwmﬂm ﬁ']ilﬁﬂ‘l’i']ﬂ')'maﬂ?ﬂi]ﬁulﬂ%'lﬂﬁNﬂWiﬂ\‘lu

2

N, Qb =1 (3.149)
A
e Q= aasims luarh (m's)
b = Aanunivedrath (m)
g =98l mis
A, = WudinhAadnga (m)
w. F =V (3.150)
/\/g(A/b)

9

Y
Uszinnueemsvalumaivila vaiqldaad
n.-Mslnadnga : Y=Y ,V=V. E=1
U M3 lmamilednga - Y<Y,, V>V F >1

A. M3 lnadnininga : Y>Y, ,V<V_,F <l

A4 o 4 v S A
3.5.2.4 guminnernums lvavuualdsunlasiesvosnainila

AL = E -E, (3.151)
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d‘ [ o d‘ Y o dl
e E,E, = Waanuiumighvinaan 1 uag 2
S, = AMNAIATUYOUTUIZAUNGIU
Y
S, = Anuaarestoil

Y [
naumstansolsdnnlusos backwater curves 161

3.5.2.5 aumsnineInuiiinge laa (hyfraulic jupmp)

ooy, =1 (3.152)
Y, -~
d‘ = oy d‘ Y o d‘
e Y, Y, = Anuanvestihmuinaan 1 uag 2
< oy = Y o A
V, = anuEveaihmridan 1
g =981 m/s
v. ©AE = (¥,-Y) (3.153)
4Y Y,
3.5.2.6 AUMITIHTUMIGUITONANIUIT O
2 2
h, =K| _V,-V, (3.154)

2g 2g

dl 1 U =S
o h = MWAANUFULAYTDI (m)

4
K - = dulsgansuesmsgaydsses
J

< oy A Y o A
V.V, ANUTIUINHUINAN 1, 2

9.81 m/s’

aQ
I

Y
3.5.2.7 dUMIUDUTS luamiuues dvsumainila

N, = VR (3.155)




A 2 Xy s
$V13} Nr = Liﬂiuaﬂu‘m‘ﬂ’ﬂﬁ

I g’ 3’ a
A\ = ﬂ'J']‘JJLﬁ'J"’U?NHTGlUVINUTL‘]Jﬂ
A%

=) = =
= anurialseumey

VY] d
3.5.3 mﬁmammﬁ"lﬁauaz@ﬂmuqumwamam (Flow measurement and hydraulic

control points)

3.5.3.1 aumsrhedunugiamiaon (rectangular weir)

Q =C,2B /2g " (3.156)
3

Y
da51m3 a5 aveairure (m3/s)

=3
[a)
I

g
o

[ a a s 1 9 1
4 dquilsedns Glﬁfﬂ‘ill“l’ia UAIUBYNI 1

@
Il

B = anun3edhey (m)

g’ A o
H = Anuguuesiuriedurey (m)
g = 9.81 m/s’

3.5.3.2 aumsrheduaugifainmagy (wiangular weir)

Q=C 8 [2¢tan® H” (3.157)
15 2
A @ a g‘ 3
e Q, = 9a5IMS3 Madeuewi (m’s)
¢, = duilszanionsms lva fianiesndr 1
0 = yuveseumasy (em)
o A
H = aaugeuoaiuniiorhy (m)
g = 981 m/s

3.5.3.3 aumseheduniun@riasy (broad-crested weir)

Q = 0385CB /2g H" (3.158)

(enudualsanes wideude 3.1)



3.5.3.4 aumsrhe@aouuyUl. (Submerged rectangular weir)

A
e C,,

Q= Cy [2B2 H” + QJZBHZ 2gH

3

ANAINL

H -H, (m)

J A D, IS
ﬂ'J’]quanﬂ\‘]u'ILWU'E)F]']‘(’J@']ULW‘U@H'] (m)

J A vy v J
ﬂ'ﬂlquslla\‘]u']lﬂuﬂphﬂﬂ']uﬂ']ﬂuﬁl (m)

(Hemdalsounmvaomiloudo 3.1)

3.5.3.5 ’mJﬂﬁﬂﬁll“ﬁﬁ’ﬁf]ﬂﬂ38@33‘U1‘(’J!L‘U‘U‘U1Uﬁi\1 (sluice gate)

Qr

tae C

(3.159)

J
C, = ﬁnﬂigﬁﬂ‘ﬁﬂﬂﬂﬂﬁul‘ﬁﬁWTL!I’/hEJLL‘]J‘]Jf]ﬁ'i%LmZLL‘]J‘]J‘i]iJ.

3.5.4 193039g11 (pump)

Cd B Yg A 28Y, (3.160)
CVCC
(3.161)
@ a 9 3
9A31N13 11A39UBIHT (m’/S)
J
duilsza@nsonsins Iva
Y 3
AIUNIN  sluice gate (m)
) T
ANUFIHIN UK UBU (m)
9.81 m/s’
@ a 3 g}
duilszansanusnh
P bl
wlszansmanoadiin
seosNisgy sluice gate 1A (m)
o w A A 3’ Y
3.54. 1 quMINMaINUNATNFUUIADING
QH
o (3.162)
o w A :’ Ay
N1ANU (Power) YDUATOIFUUINADING (KW)
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Y
o 4

9

Y = dmindumnzvenimieveunad (KN/m)
9

Q = 951M5 IavesiMIeveuHad (m’/S)

J A A A s 4
Hp = ﬂ??ﬂq\i‘llﬂx‘lu"lﬂﬁﬂﬂl@ﬁlﬁﬁ?ﬂ@)ﬂlﬂﬁ@ﬂgﬂﬂTﬂﬂﬂlu (m)

Y

9 = dszaninmveuniesguii

H i1 Y
3542 aumsmauuemes veunsesguiIdens

P
P - = (3.163)
0
A o w I Y
o P = 1MadNUUDINDIADINABDINIG

9 = dszansnmueswemos

3.5.5 M3 IMar U332 VI8 (flow through orifice)

3.55.1 ﬁﬁJmi’u;’iz‘mEJ“lJHMLSﬂ (small orifice) (free fall)

= C,A,+/2eh (3.164)

Y
90313 1 (m’/S)

@)
[

21

=
@)

I

4
2

C, = dwlszansoasimslva

A A Y 2
A, = NUNHUAAVUIAFIZVIY (m)

VN
H = 52aU1Magivuogizig (m)

agQ

Il
e
oe}
—
2

3552 ANMINIAFILUIWUUVIY (submerged orifice)

Q :CdAO'\lzgh (3.165)

[ F) v Y
9 " h = Wadvedszauiumiovwaz e

(Heudalsdumiiouds 5.1)

3.5.5.3 aumsnidigssievinalng (large orifice) (free fall)

2
Q= ;chw/zg(Hj’z —H) (3.166)

] Y
e H, = AN KBV VUUVDIFIEUY (M)



Y
H, = mmqwmﬁ1mﬁamaumwmgszmﬂ (m)

(Heudl 5oy miloudns.1)

1]
S A

3.5.5.4 wasnungadode namugizuie

1

2
b = (Y | o !

v

& o = a
I\ = WANUNGYLETY (m)

]

hL
@ A E <
C, = duilszansnnuiEa
3.5.6 NISAONONUDY (pipe connection with tank)

3.5.6.1 @UM3IUNTAUNITADNDIAYIDONIINGY (free fall)

ol
A EF =

51

(3.167)

(3.168)

D | 2¢g
tﬂl 09} A 4 1
4o H = ANUgIuaiuuiuaIaguananNme (m)

(Heudaalsou milouludo 1.3)

3.5.6.2 AUMSNIUABNOAIITLHIND 2 04

L |V’
Hom e ——

(3.169)

D | 2g

Y
v o w 9

[l Y Y
Mo H = Hannvedszauiigadniiuseiesil (m)

Hemdalsou mileulude 1.3)

Y
o A

3.5.7 MINNIUNINNUAUINNGYTY (head loss consideration)

3.5.7.1 Weir, orifice and equipment head loss 5019 user taonlyld

Aas A

NayInNo

kv2
Head loss = 2 (k = head loss coefficient) (3.170)
Head loss = % of up-steram level (3.171)

'
~

Head loss = anlsulaeasaan user

(3.172)




3.5.7.2 Friction head loss in pipe a5 user thenl¥ ldanareitae
mslFaumsniinauelusiive friction head loss in pipe 130
Head loss = (head loss / unit length)xﬂﬂmm’m'@ (3.173)

Head loss = MN151Taen59910 user (3.174)

. . . Y A Y an A

3.5.7.3 Minor loss in pipe @1w1501% user 1@9nl¥ wa1wIFno
] Ao v 9 . . . 4
M3 1Fgumsniuane luiote Minor loss in pipe 130

head loss = % of friction head loss (3.175)

358 ILAUNNVAMEAS

A

WennsanszUInausas nilegos (019380 1uAaza9) dzigdunun

E4
[ v A

MilouNUANAD
water level at up stream unit = water level of down (3.176)
steram unit
+ frition loss in pipe
+ minor loss in pipe
+ weir or orifice or

equipment head loss

52

M3a319 hydraulic profile 11114 laaldFaumsvsdunnsanunay unit Ti5es o

9
Y

1y g’ =< 9 g}
PNUANTIYUT IUDIAUUN
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3.6 msdszmiusiammlsae

3.6.1 Mmytsziusimaldae

9
[

1 9 a a I =1
msUszmnasmalsnelunanuIneunusiael

3.6.1.1 mslsziiusianulesd

36.1.1.1 lunsdiiludedn 18un
f) excavation volume
9U) excavation cost
f) lining area

1) lining cost

A g o 9 = a < Yy
3.6.1.1.2 Gluﬂﬁﬂ!‘ﬂlﬂuﬂx‘liﬂﬁQﬁﬁﬁﬂﬂuﬂiﬂlﬁii\llﬁﬁﬂ llﬂl!,ﬂ
a 9 091/ AA g [ [
n) ﬂ"l'i‘].]ﬁ&l]ﬂﬁ?ﬂ?\ﬂﬂiﬂﬁﬂﬁi?ﬂ WﬁﬂlUﬂﬁﬂ!ﬂ!ﬂUﬂﬂﬂﬁﬂJLLﬁgﬂﬁ
a4 A
ariagy
a oa/' A @ [
) ﬂ1§ﬂ5$mu31ﬂ1\‘]1u§1u31ﬂ ﬂﬂﬂlUﬂiﬂ!ﬂlﬂuﬂﬁﬂﬁM Az o
A A I ' <3
ﬁmaﬂﬂﬂmamtﬂu DIUITUIINUA LAZUITUIINEUVY
a Y 09}1 AA g @ [
f) ﬂTiﬂigliJuiTﬂ]\iTu"lﬂJLl‘]J‘]J m”luﬂimmﬂumﬂammzm
a4 A
aiagy

a a qu A g @ o a
N)) ﬂﬁﬂizmm”lmmmmﬂu ‘VNTHﬂiﬂ!TILTJUﬂQﬂaﬂJLLﬁgﬂQﬁLWﬁfJN

a 4 A o
3.6.1.2 ﬂﬁ‘]Jﬁ&iJU'ﬁﬂN”IuQ‘]Jﬂim- INTIDNINTNA

a L4 4 o ' o w g} '
m3tsziusiaauelniel - 1nFeatnsnavesniitenuihaiuden1e
{ o a a 4 yd 1 .4
minaueluIner-inusiiun1s 19 user lddszinmuazsiagunsaidronueslsunsy

k2
ﬂ’ﬂﬂJW’JL@]@{%mﬁENLW’ITJ?J?”I?’IﬂﬁIWH-ﬁu

a 1 91 d’
3.6.1.3 ﬂﬁﬂi%muﬁﬂTﬂﬂﬂfmﬂﬂuﬂ

MmIsziumvioute 3.6.1.2
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3.62 ga3uedmsdssiiuiinanules

3.62.1 dmSugasveamsdsziiusimludedes n.1, n.2, 1.1, v.4 Wit 3.6.1

[

Y 9 = Y a a J o a o Jd]
VYN ﬁ'lﬂJ"Iiﬂﬁﬂ‘lﬁﬂhlﬂfﬂ?ﬂ')‘ﬂfﬂuwu‘ﬁﬂlﬂﬂ FUANA FIFINNNY

o o a v Y A A v 9 Y 9
3.6.2.2 ﬁ']ﬁ5‘]_]q@lﬁsll’l’)\?ﬂ'l'iﬂ3glﬂu3']?]161.1!ﬁ?ﬂlﬂﬂ@ﬂﬂlﬁﬁﬂﬂl@ﬂﬁ?ﬂl@ 3.6.1 VNAU

A o

vz lananee 1

3.6.3 NIAUDAY

(3.179)

lining area =2 x[(1/2) x (w+(w-2sd))

xJd? +(sd)” ] ¢ ox/2)x(L+ (L= 2sd))xVd’ +(s)” ]

=}

4o S = side slope (1: S)
d = depth

W = width

L = length

(3.180)

Lining cost = lining area x unit cost

N o = a <]
3.6.4 NIUNADUNIALFININAN
a qs: AA g [ A o A A
n) ﬂWiﬂﬁglﬂJuiWﬂN'lui'lui1ﬂ‘ﬂ\1ﬂim%&ﬂuﬂﬁﬂaiﬁﬂi@ﬂﬂﬁlﬂﬁﬂﬂ

{ g [
D) lunsalndlus s inue

(n) 99nay :

(3.181)

Weight of water = (7T/4) x diameter’

x water heigth x density of water

1 o £ o oae o L o I ~ Py
ANANA ﬂ;?mﬂwmﬂﬂ, “N13U92u U ANLBNAULEITE LU AL LU LTIN WA 8 TSN TN

PaNfiawas,” (eNtnuiFeyoNntngn N1ATIRAINIINAILIARENTIUTIRINENAE ANl

NUNINENAE, 2536), UL 50-53



Weight of tank = total concrete (3.182)
x density of concrete
(V) D9
Weight of water = width x length (3.183)
x water height x density of water
Weight of tank = total concrete (3.184)
x density of concrete
o -3 o A A
() MNNNAY UasNaLagl
Total weight of = weight of water (3.185)
ank + weight of tank
total weight of tank
Foundation area = (3.186)
bearing capacity of soil
Foundation cost = foundation area (3.187)
X unit cost
aA g o
2) lunsandlusiusinedy
4 v v
NINTAUNINAVLAZAITLHAYY :
Numbers of = total- weight “of tank (3.188)
Foundation weight resistance per. pile
Foundation cost = number of foundation piles (3.189)
X unit cost

a 9/
) mﬁﬂizmuiwmqm"lmmu

(1) p9pay :
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3)

56

inside wall forming = 7T x diameter (3.190)

x (water depth + freeboard)

outside wall forming = 7T x diameter (3.191)

x (water depth + floorthickness

+ freeboard)

4
inside floor forming = Zx diameter’ (3.192)

outside floor forming = (7T/4) x (diameter + wall thickness)2 (3.193)

o oA A
NAINAYN :

inside wall forming = (2 x width + 2 x length ) (3.194)

x (water depth + freeboard)

Outside wall forming = [2 x (width + 2 x wall (3.195)
thickness) + 2 x (length
+2 x wall thickness)]

x (2 x wall thickness)

Y v v
NI0INAY_LASDIAHNAYY

Total forming area = inside wall forming (3.196)
+ outside-wall forming
+ insidefloor forming

+ outside floor forming

total forming cost = total forming area (3.197)

X unit cost



M dsunsu

41 msimsananuuldsunsuneuiiunesilszgnaiannsaliianueialalu

asgifagiiu

Y v
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9
= =

o Aa s Aa A J 8 o o 3
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4.1.2 3uupums IaaouunY User friendly TagluTilsuninazli Command Button,
<
Option Button 11i¥ Check Box, List Box ¥ Combo Box, Scrollbar, Msg Box WHudu
U { 4 4 J a {1
Command Box o jilifundsnguuniaeme 1%d1daeunndunaniu
9 ] v v Y
Wy udr Tlsunsuazduiiumsamdeds (Command) Mlsingaguugiliuniu dueaqlilu
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) A 1o 1A Y999y a A Yy 1A
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v
1 =
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RE ANALYSIS FOR AEROBIC TREATMENT UNITS
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ME. TANAPAT POREEY ANOND.

File  Menu

ANALYSIS FOR

éRotating Biological Comactoré

—

Activated Sludge

Trickling Filter =
S a‘:{‘.ﬂ' = —

~ -_—

Aerobic Digestion PN

r— & L
— — iy
- -

- E -

—
=]
E

Aerated Lagoon

Return to Main Page =

g ¥

e
=

S e

=

U 41

RE SECONDARY CLARIFIER TANK

T51:n31%9A Event-driven 411 Windows

ME. TANAPAT POREEYANOND

File  Menu

Circular Tank CIRCULAR TANK

RESULT

DATA OF EXISTING PLANT :

Rectangular Tank Mumber of unit Ii unit(s)
1 x Diameter m
Main Page Free board m
Water depth m
MNumber of purmp purnpis)
Pump flow rate ] m3 thr
| |
il USER DATA:
5 Peak hourly factar
E Crerflow rate m? fme.d
' % TS influent m/L
| Il! Pump efficiency %
{ l‘ Operating period hrsfperiod
Pump operates mins
4 Solid concentration ,7 o

at bottom of basin

Command Box

Flow rate :

m3 ,l"d i
Peak houtly flow rate md o s

Awerage flow rate

Excess sludge m3 o |
Detention Time :
Average flow rate
Feak hourly flow rate
TSS:
Effluent

Command
3% T3S rermovel

Box

o
Yol
—
—
——

Saolids removed

Default Result

e N




A5 AEROBIC STABILIZATION POND
File

fimuan

IMenu

5 TABILIZATION POND

RESULT OF DESIGN
USwnesgasin Lyt afierun = 2 .

Wssmszasilud andaryn= UM,
o o
Wimneispastlanarme = LR
sefiusdEn = #. - -
WSanespastaudasyn = TR
BOD_ v = A, s ; e ; o
5 h AFHATeLE = .
free board = . Cancel 0K \
AHETIE = .
sediudn budda®n = '
I AL,
free board = 3.
I . | " 0
AawEnBasLa E .
\
aameata /1y = #. s . -
sEarLIa iy finwdarys = T

) s
Fruoudafild = %a
0= ER Tt

= .
EIRILTUNN

L

dmuai  wmdEnestihiniagudmSouduchvaandasgn —

AnlFsmsi ludafidiasnns =

¥ |
Amnaasta /1y =

segindiludadn 4 Tym =

7 free board gasida 4 Tga = v o=
srusaRniufinfanee =

-7
«é!

Wssnmsi bwdasnnisdmam = LM, | _ "

an.BOD

#raszB0D 5 = ms.u.5u5

Exit Program | Clear | Main Menu |

CALCULATE | Cancel | oK |

gﬂ‘ﬁ 4.3 Option Box

Editor ‘Editor Formati Generall Dockingl Environment] .&dvanced]

Code Settings -
¥ auto Syntax Check v &uto Indent
™ Require Yariable Declaration

3 Tab widthi* [ 4

¥ Auta List Members |
v auko Quick Info I
v awko Daka Tips

Window Settings —

¥ Drag-and-Drop Text Editing
¥ Default ko Full Module View
¥ Procedure Separator

ak. | Cancel ‘ Help

51N 4.4 Check Box
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o aaauwuudiuwaaa AS . RBC  aaawuwdiwsas TF

Fruuyafild -[

0 .[aa.l.sl.x”iu]

Look in: ]E} Correction after prezent

- e ®B ek Er

il wadaundy [ Or

b " Ilﬁﬂjﬂﬂy n @miﬁm (Frlaldut
M 3 i@Example W TPCAS_new_1 T astigenana (B lLlA LA
MLSS  [wn. /3 MyRecent T Example wWTP(PONDS)_new_1 T anstlrysul (Svlailaus)
. " Documerts @Example WAWTPIREC)_new_1 @ agtieygU_new
Bars i sefia @ |ﬁ Wi suwiau 3 szuu_new
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R Desktop @umﬂ' 4 msfisuuiUsAsy
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_— o s,
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T diiniinug_1
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i Myprlsletwork Files of type: |Test File st -] ﬂ]
aces :

[~ .Dpen as read-only

A oaim
wv*nmmaauaﬁammmnmsﬁ”m?m: ERTH

CALCULATE | Cancel |

JUN - 4.5

List Box

-1t i e I
- vuaRT T b ]

’ 4 1 -
" aanwuudiuaas TF 0

* | RESULT OF SECONDARY CLARIFIER

¢ aaawuudiuaas A5, REC

Frurnypfils [y

O [aus./ 5]

Look in: ||E:'| ty Documents _:J L &k B

rbwadia sy (Or) Iy Recent Documents

[T | g %’ Desktop
MLSS fun. /% MPL"*‘!Hecent =] my Documents
Documents 4 My Computer
o151 559 = 4 3% Floppy &) /
L e Local Disk ()

‘i‘é CO Drive (D)

I Shared Documents
I My Documents
\g by Metwork Places

SRS AAY | Diesktop
s:ﬁuﬁ o -

hal

I rraaeEn S
E qﬂ + o | MyDocuments
“fhmuam  wbuRol My Computer

A Asidiasnns File name: J _'_1 e |
vl g ] Py Metwark  Files of type: ]Text File [% k) Lj Cancel m

Flaces

I (ERA
@

™ Dpen as read-only

Ty e
wvmNwaausﬁa:smmnmsﬁﬁv"am: 5.4,

CALCULATE | ok |

AawmEn =

Exit Program

Cancel ]

Combo Box

List Box

Combo Box
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INPUT

81

RE AEROBIC DIGESTION TAMK MH. TANAPAT POREEYANOND

File  Menu

AEROBIC DIGESTION TANK

ik
Yolume of Aerobic digestion Compute volatile solids

Total mass 1000 kg / day Total mass of V55 kg / day
Temperature for operation e *c kg W55 reduced / day
3

E4 Air requirement

wazte sludge is concentrated

The specific gravity of waste sludge 103 ey T=ramets T 2'IJ Lo
) ; " 3 —
Bl e e desie a5 5 W olume of air required at standard conditions m A day
) . . mn 5
S —— ) 0.05 4 1 Azzuming an oxygen transfer at efficiency of 4
F Ai i t 3;" d
The valatile fraction of digester suspended zalids 08 1 g aur=men m = 3
| o 3
15
T e 25 % li % olume of aerobic digestion [V ) m
— o el Ok
The volume of ¢gudge to be disposed of per day m3.f’ day =P Sl 100 m o digestervalume
8 e
[m™ 410 “m. " min |
Clear | Default Calculate j 1 7
" | Freeboard ‘ m. Depth m.
= : — ———— \ 5 21
The gludge required Width m.  Lenght m. |
200 — 2
Temperature * zludge age m Clear | Ok. | -~
_ % -4 - e =
The required sludge age f 3 | Wolume of asrobic digestion [ ] m
(day) k- e —— —
: 5 e ’

Picture

OUTPUT

#E AEROBIC DIGESTION TAMK . TANAPAT POREEYAN

File  Menu

AEROEIC DIGESTION TANK

-
LY
|
|
|

1 3
Yolume of Aerobic digestion Compute volatile solids

Total mass Total masz of W55 kg / day

Temperature for operation kg W55 reduced / day

“Waste sludge iz concentrated Air requirement

[maa"‘ID m. min. |

: 209.
The specific gravity of waste sludge 103 e g 2"'l ey
Sl EnEE i e dhse a5 o W olume of air required at standard conditions 7507184 mga" day
[ — l 005 4 1 Azzuming an oxygen transfer at efficiency of o ES
a ’7
N 52133 a
The volatile fraction of digester suspended salids s € Al grefet o ey
4 | 2200732 E]
MpermmEedi 1 25 b i‘ W olume of aerobic digestion [ V) m
) ) 3. ' 0.002365 Dk.
The valume of sludge ta be disposed of per day 32.3625 ma.nJ day |* ol requuen;ent ger T ™ 6l ety el
7

VA L

Clear I Default I Calculate J ! 1
" Fresboard m. Depth .
= o 1 e ) 15 20
The sludge required width m. Lenght m.
200 2
Temperature * zludge age | Area m Clear |

2400, 3

The required zludge age B

W olume of aerobic digestion [ W ]

| 44

(day] e e —
: —~ e T
Picture | Clear Calculate =

Mainmenu Back #! Clear

4.25 WinoemrsusenuuumMsteauuulyeInia
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RE AEROBIC DIGESTION TAMK

File  Menu
Diffuser AEROBIC DIESTION TANK
\ Abzolute inlet temperature 25 DC 1 S == | :
Efficiency [ 0.7 - 09 0.7s

Abgolute inlet pregzure 1 atm
Abzalute outlet prezsure 15 atrn
Power requirement of each blower few

Clear | Calculate |

Mechanical

20 |

O=pgen transfer kg 02 / hp.day |,
hp hp / tank
ko ko # tank.

Mixing requirement

Mechanical mising L K/ 1000m |
P ko ¢ bank, |7.'

m ‘k.

Submerged aeration power 15‘ hp / unit

Agrator uiriik

Clear

I 1

L 141

‘Lm

" Mainmenu
=

File  Menu
Diffuser = AEROBIC DIESTION TANK
\ Abzolute inlet temperature 25 . S = | :
Efficiancy [0.7 - 0.9] 075 -

Abzolute inlet pressure | 1 atrm
Abzaolute outlet preszure ' 13 atm
Power requirement of each blower 4.9738 ke

Clear | Calculate |

A e

Mechanical

O=pgen transfer 20 ka 02 / hp.day
hp 10.45 hp / tank,
lew I &% b # bank

Mixing requirement

Mechanical mixing a0 ko #1000 m E
P ’T K # tank =

Submerged aeration power 15 hp / unit :
Aerator 4 unit

Clear

I

nrn

Ty g =
- .
Back ~ Mainmenu
i
=
- A

Qo
=
=h.

Y o U | Y J
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INPUT

#E SLUDGE THICKENER ME. TANAPAT POREEYANOND
File  Menu

SLUDGE THICKENER

Design Criteria Maximum

Mumber of it 2 LInit Wssnashfidianfumanadldlugy = m.3 / day

Peak aasblindugasndsluadndfnaniinia = “
’ 3, 500
st (G ) = ! Area of tank
55.concentratior[%] 1.24 F Area / Unit m.2
55 loadingkg / day] |38 Diameter m.
Mazximum Used diameter .6 m.
- 1000 3

G (in} m Ld% o | area s Unk e
55, concentration 116 E4 ik 4

i | Check SLR and HLR
55. loading ko/day |

l | “wihen a Thickener Tank. . [ O marimum |

Specific gravity of influent sludge 0 2

i Solid loading rate [ SLF ] kad[m" . dap]

Specific gravity of thickened sludge

5 | Hydraulic loading rate [ HLR ] m3 a’[m:2 cday ]
Soid loading rate (SLR ] < 4 ka/(m*. day) | |

3 2 | | iifafiarindundafaSudms lnainiy
Hydraulic loading rate [HLR | > { 4 m- A(m . day) | 5

3 2 Salid laading rate [ SLR | kg [m" . dap]
Check HLR m Am o day]

. 3
Total O flow in tank m, ¢ day
Used HLR 98 n Ok i | ‘ 5
3 I Huydraulic loading rate [ HLR | m A(m” . day]
Tatal [ Howe in tank ] m. 4 dap —

o 5 F v 2" " S Mainmenu‘ Del‘aull| Clear | Back | Mext |

OUTPUT

#E SLUDGE THICKENER

File  Menu
SLUDGE THICKENER

Design Critena —Maximum

Mumber of Unit e i | dSsnmshid e unsnaalalegs = BaE.4803 m.3 / day
E - o . ’7 %
masbdindvaandluadnifnddinis = 0.4743

Peak —
Gt (o b 300

—~Areaof tank———

Area 4 Unit 96.35M m.2

55 concentratior[#]
55 loadingkg / dav] Ll Diameter 11.0738 m Ok
1.6

M aximum Used diameter . .

. 3
Qi) g woday 105 7257 2

116 !

1.24

s

55, cohcentration

g Check 5LR and HLR
55. loading kg / day |
e Wwhen a Thickener 2 Tank . [ O masirmum )

Salidloading rate [SLE ) 428325 w2 dip]
833 m3 .-’[m2 .day]

Specific gravity af influent sludge

Specific gravity of thickened zludge 1.03

5 Hydraulic loading rate [HLR ]
Sold loadingrate [SLR ] < 4 kg /(m® . day]

wiladiarhiwedis feFuin s braiaia
Hydraulic loading rate [HLR | > 4 m3 a"[m2 . day ]

Solid Inading rate [ SLR ) e m i e
Check HLR 1 5 O e

Total O flow ik tank, 1B36.8536 m.3 A day
Used HLR - m st day] Ok

Hydraulic laading rate [ HLR | 16.0436 m3 a"[m2 .day]
Total & flove in tank 1888.4803 m.3 £ day

Mext

Mainmenu| Defaull| Clear | Back |

QaN
=
=h.

Y o U v o Y Y v
4.27 e visveeniiuy mmmuuiﬂuuma



#E SLUDGE THICKENER
File  Menu
Check SLR / HLR 0 average

O average

Depth of Tank

Freeboard

o = 1.0
AawFnaariwii ke m.
Setting zone 13 m.
vraluansin Aulugs 1 day

. . o o A 5 5
eaann S‘l‘\"ﬁﬁﬁﬂ‘?ﬁ&l [ eI R aauﬁaluéauaﬁw EEETRT Y N

mmasisdvaasnfalamadaluduie
14

i

s

. z -
FIATHE T 3\1%“31“1“ Bl

m.
ArrsEntasiudu [ Seting Zone) l .
armamEuann ey Hagn gudnana i 1 20 E4
Depth fram center 1
Blending Tank _ =
dvneiii e se e fus L8 e dnsudu pH
T seANA 5 E 8 5am6s naw [Flocculant) wasdiswadiEs §
1Eranfufin ? hr. of @ peak [ sludge |

. 3
W olume of Blending tank. .
Depth 200 m.

MA. TANAPAT POREEYANOND

INPUT

Blending tank

Freeboard

Arza
Diameter of the mising tank

Mixing
Slope wvelocity , A zec. [ 30 -85 /sec. ) B0 /zec
0.002004

Dynamic Viscosity

Fower  [M.m. /2]

| | W)

| IUsecl effigiency of mator %] 50
|

| " Pawer (ke

[ ¥olume of sludge

|
| | 5= N EATHE 297115 W ANEENEW &

o

| | Efflulent of sludae Uit | kg / day

‘ Efflulent of gludge / tank kg / day

‘ | m.3 / day
Mainmenu | Defaull‘ Clear | Back | Calculate| MNext |

#E SLUDGE THICKENER

File
Check 5LR / HLR 0 average

IMenu

7968596 m3 1

O average

Depth of Tank

Freeboard

- = i 1.0
aauFnaasiusdila .
Setting zone 15 .

viarbunnsine fuluds

o 5
fasnsiddnrsdnivaasasn sl udsndnanasduiu B X

.58

19E %W

i

' vow = = X w
FINFAIHLIH I WA A LLTIQI@ fgeaa &Il“ﬁ“iﬂl

o= E o
FIAHE A awmmiu B

m,
ArrsEngasiuiiu [ Seting Zone) 11364 .
armamEnangayfagn gwdnaada 20 b4
Depth fram center 5.66 m.

Blending Tank
dinssld s se e Fusf L8 Fu dhn sl Fu pH
A selua sEy e sauez na (Flocculant] wazdisuadiEe §

2

1dranfinfia hr. of O peak [ zludge |

2.00932 m;3

2.00

Y olume of Blending tank.

Depth m.

~ Blending tank

0§ n
1,003 ¥
11239 o

Freeboard
Area

Diiarneter of the mixing Lamk

— Mixing

Slope welocity , / zec. [30 -85 / zec. | B0 /zec
0.002004 Msim
217105 i

Diynamic Yiscosity

FPower  [N.m. /2]
I (] l 21,7105

|
| Used efficiency of mator [%) 50
0.0434

Fawer [k)

~Yolume of sludge

m
m}
o

4l sEANTA TIN5 8 AINE AIF

Efflulent of sludge 2 ym | TEES kg / day

Efflulent of sludge / tank 843225 kg / day
B2.2852 m.3 Py

Mainmenu| Defaull| Clear | Back | Ealculale Mext |

=h.
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INPUT

RE SLUDGE THICKENER

File  Menu

2 = = oan = =
aan||1.|1.||nsaaauaaaqcnnnan'mu‘lljnaﬂaﬂaaaq

Type of purnp | Plunger-type purmp

s:numuﬂmmsawﬁmﬁ | Timner Clock

SEUUASTATHT A A S Bag S du 3 mir , in 1
0 pump sludge
Sludge Yolume Ratio . 5¥R

Wolume of sludge in thickener

Sludge Y olume Ratio

muSinanhl@dusan-nnd amiu .

3 averflow

Total suspended solids in diladu [ TS5

R .y
. F TSS overfllow 1

BOD 5 overflow —  u Frr.

BOD ./ 155 1 054
BOD 5 averflow i %

Mainmenu| Back | Clear ‘ Ealculate‘

OUTPUT
A£ SLUDGE THICKENER MR, TANAPAT POREEYANOND

File  Menu

P = = = =
aannuunSaaguade-anianuldiadesdies

Type of pump | Flunger-type pumip
SELLRTURH A USRS Tirner Llack,
sEUUANSEITREEI LA S agudEn g gy I 5 min , in ! 120 -

3 pump sludge I E: m.3 J min,

Sludge Yolume Ratio . 5¥R |

W olume of sludge in thickener 148016 m.3
Sludge Wolume Ratio 23764 day

= 3 i S T T}
musmannldauaanandanwu T18 B 7 S 1178 A

0 overflow 17639105 m.3 | :ﬁ"

Total suzpended solids inviviadu [ TS5 ] S

TSS overfllow 1358.55 kg fday |
770.1921 ma. /1.

BOD 5 overflow

BOD ¢ T55 a4
BOD 5 averflow 4166733 mg. /|

Mainmenu Back | Clear | Ealculale“é Exit |

t’4 o U v o Y Y \ \
4.29 Huvavisveenituy mmﬁumasﬂuuma (M9)
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INPUT

RE DISSOLVED AIR FLOTATION SYSTEM ME. TANAPAT POREEYANOND

File  Menu

DISSOLVED AIR FLOTATION SYSTEM
\ A I| : =

Design Criteria

Optimurn A to zolidz ratio 0.002 ml / mg

it salubilty '@ 187 ml /|

Temperature a0 °c

Fraction of air dizzolved at pressure 0b

Sludge solids 3000 mg /|

Fecycle - system pressure )
) 8 8 | | ;

Surface - loading rate I4m™ min &

Sludge flowvarate o0 m3 A day

—— . .
i Without recycle = : 3

Preszure in atmospheres l atrn
Gage pressure J gage kPa
2
Surface arsa m
. } 2 . :
Solids - loading rate kg m day I Mainmenu|

With recycle

Frezzure in atmospheres

Frezzurized recpcle

Surface area

File  Menu

Design Criteria T D] F
Optimurn Air to zolids ratio 0.002 ml / mg
Air zolubility
Temperature l a0 *E
Fraction of air dizzolved at pressure 0s

Sludge solids 3000 mg /|

i kP

Pressure in atmospheres 37134 atm
Frezzunzed recpcle 1152.4053 m3 / day
Surface area 186.8407 m2

Yolume of tank without recycle

Agzume Depth m
=

INEADE o = -
Surface - loading rate 8 I 2.min I: wWidth " -
= l_—
Sludge floverate Lo maa’day i Length -
~ 2
. - S | S uilace aisa i

*_'_—...
Without recycle —— 4| 3
| % olume of tank withaut recycle I m
‘ 29745 1 . !

Recycle - system pressure

Pressure in atmospheres

Gage pressure 301.4852 gage kPa ! P
Surface area 56.5056

Solids - loading rate

-
||
-

2 =

~ Y o o v 9
'g'jﬂ‘l/l 4.30 NUNDAIMITUDDNLUY NITADYAINIYDINIAASAY (LLﬂW)



INPUT

RE DISSOLVED AIR FLOTATION SYSTEM ME. TANAPAT POREEYANOND

File  Menu

DISSOLVED AIR FLOTATION SYSTEM
W A | | |
Deszign Criteria

With recycle
: : : . 0.008
Optimurn A to zolidz ratio I ml / mg T I 37134 .
i solubility ﬂ e m /|

Frezzurized recpcle I 1152.4053 m3 / day
Temperature I a0 °c

Surface area I 186.8407 m2
Fraction of air dissolved at pressure I 0.5
Sludge solids | 3000 ma sl Volume of tank without recycle

HiE kPa

Azsume Depth
Fecycle - system pressure

Surface - loading rate I 8 14 m 2_min
Sludge flovwrate I 1000

e il .
~— Without recycle

Preszure in atmospheres

Gage pressure

Surface arsa

Solids - loading rate

File  Menu

Design Criteria E— . 2 s

Optimurn Air to zolids ratio I 0.002 ml / mg
it solubility ﬂ 152 ml /|
Temperature l a0 *E
Fraction of air dizzolved at pressure H 0s

Sludge solids I 3000 mg /|

Recycle - system pressure

Surface - loading rate I & I/ m 2.min : (W
K

Pressure in atmospheres I 37134 atm
Frezzunzed recpcle I 1152.4053 m3 / day
Surface area I 186.8407 m2

Agzume Depth

Sludge floverate I Lo m3 d i Length
- S ': Surface area
= Without recycl T
>

W olume of tank without recycle

Pressure in atmospheres I 23745 atm
Gage pressure I 301.4852 gage kPa
Surface area I A m2
Solids - loading rate I 34.56 kg / m2 day 5

_—}rﬂi;;‘_-

g 431 widwedmsuesnuuy Myasudddisemeazaty (av) (o)



INPUT

RE SLUDGE FILTER PRESS . TAN POREEY ANOND

File  Menu

SLUDGE FILTER PRESS

Deszign Criteria I]perting period

Sludge feeded 20 minof | 400
Total solids [TS)
Comprezstion time
WS /TS ratio : »
| Dewatering time
YWolatile solids [ WS ]
Tatal time in used
0 sludge destroyed
Solids loading rate
S5, concentratioh ey
Detail of filter press
pH sludge ‘
Wash water
Specific gravity of sludge
'1 Filtrate
Sludge concentration

0 Lime [ Ca0 )
) Polyrer

Operation hours

#E SLUDGE FILTER PRESS

File  Menu

Design Criteria ——= == = l]perting period

Sludge feedad a0 minof | 400

Total zolids [ TS )
Comprezstion time 15 min of 1500

WS /TS ratio
| Dewatering time

Wolatile solids [ WS )

Total time in used : miry
{ sludge destroyed

S olidz loading rate
55, concentration o
Detail of filter press
pH sludge

wfazh water
Specific gravity of ¢ludge

Filtrate
Sludge concentration 4

Frgagsiaiu g

Q0 Lime [ Cal] Zof TS
( Palpmer %of TS

Operation hours hr. / dap
[ Monday - Friday |

{ ) @ 4 o :j v 7
E‘]Jﬁ 4.32 ﬁﬁ?%ﬂﬁTﬁﬁ‘U’E)’E)ﬂ!Lﬂﬂigﬂﬂlﬂéﬂﬂﬂﬁﬂﬁlliﬂﬂu Fa1100nINAAAT



INPUT 89

#E Filter, Press SLUDGE FILTER PRESS ME. TANAPAT POREEY ANOND
File  Menu
I SLUDGE FILTER PRESS

Yolume of Fillter press Lime storage tank

Total gludge and chemical in fiter prezs ‘ Detention time of Lime

[ zludge in process W olume of lime in uged / day

Q Lime [ Cal ) Wolume of lime in uzed / week
Q) Polymer Wolume of lime in used / month
Total zolids [ TS ) Assume pure lime

Total zolidz / howr [ TS A hr ) Molecular weight of CalOH] 5

Total filker area J‘ b olecular weight of Cal

Sizing of sludge storage tank 1' Walume of lime in uzed £ month kg

Agzsume detention time : Aszzume weight of ime kg / unit

Y olume of sludge storage tank Mumeber unit of lime in used / month unit
Diameter of sludge storage tank N Mumeber unit of lime in uzed / week unit
Depth of gludge ] Murmeber unit of lime in uzed / day unit

Depth af tank

File  Menu

B> SLUDGE FILTER PRESS
Yolume of Fillter press
Total gludge and chemical in fiter prezs 40196, 175 " Detention time af Lime 30
[ zludge in process 57344 | W olume of lime inuzed / day 286.72
Q Lime [ Cal ) | 286.72 Walume of lime in uzed / week 14338
Q) Polymer 114,688 Wolume of me in used £ month B2z 2657
Total zolids [ TS ) F135.808 Assume pure lime
Total salids / hour (75 / b | ELFe Moleculer weightof Ca(OH),
Total filker area 7E6.BI7E m | Molecular weight of Cal
Sizing of sludge storage tank Wolume of lime in uzed / month 91211352 kg
Agzsume detention time : Aszzume weight of ime Ll kg / unit

Y olume of sludge storage tank : Mumeber unit of lime in used / month 12,1185 unit
Diameter of sludge storage tank Mumeber unit of lime in uzed / week 210.4583 unit
Depth of gludge . Mumeber unit of lime in uzed / day 42.0978 unit

Depth af tank




RE SLUDGE FILTER PRESS

INPUT

File  Menu
Lime hopper

Detention time of Lime

Crenszity of lime

W olume of lime hopper

Polymer storage tank
Dietention time of Polymer

W olume of Polymer in used / day
Wolume of Polymer in used / week

Wolume of Palymer in used / manth

Polymer hopper
Dretention time of Palymer hopper
Dienzity of Palprmer

W olume of Polymer hopper

SLUDGE FILTER PRESS

Equalization tank and pump

day I 0 zludge feed by pump

3 . .
m Operation period

3 L
kg s m I Operation time
-

0 gludge /period

Agsume pump of gludge

-
§T EEFFFITIFFITIT T S e—

nz

;oo

30 day
Assume detention time
ka
W olume of equalization
ka
kg “- Sizing gludge pump to filter press
- — — | [ suldge feed by punp
S —— | - ‘ .
—= Lime water / dilute ratio
] 1 day
320 %\
kg m | Polumer water / dilute ratio

|

Total of valume

m3 £ day
hr # day
period
m3 4 hr
m:3 A hr

ity

m3 £ day

m3 £ day

File  Menu
Lime hopper

Dretention time: of Lime
Denzity of lime

Wolume of lime hopper

Polymer storage tank
Detention time of Polymer

Wolume of Polymer in used / day
Wolume of Polymer in used / week

Wolume of Polymer in used £ month

Polpmer hopper
Dietention time of Palymer hopper
Dienzity of Polyumer

W olume of Palymer hopper

114,682
57344
2424 5067

T

330y

0.3534

O sludge feed by pump
O peration time

O peration period

1 sludge /period
Azzume pump of sludge
Azzume detention time

W olume of equalization

Equalization tank and pump

m3 £ day
hr # day
period
m3 £ hr

m3.-"hr

VLT SR J SIS FFS T TEEEEEEEE.. USSR e
— Sizing zludge pump to filter press

1 suldge feed by punp

Lime water / dilute ratio

Palyrer water # dilute ratio

Tatal of volurme

2

#
I—EW
]__4_5__“4
W
lw

m3 £ day

m3 £ day

m3 £ day

m3 £ day

{ o o y v g} v Jd
qij‘]Jﬁ 4.34 ﬁﬁ”ﬁ]i’)ﬁWﬁi‘Uﬂi’)ﬂllﬂﬂigﬂﬂlﬂéﬂﬂﬂi’ﬂﬁlﬁﬂﬂu Fa1100nINAAAT (919)



INPUT

£ SLUDGE FILTER PRESS . AT POREEYANOND
File  Menu
5izing zludge pump to filter press PRIy

1 o }
Mumber of sludge pump unit / filker 1 urit gehta m3£da_-,|
. [ }
D i iy unit Wil dluiaasinnsas m3 / day
4 .
Mumber of sludge pump unit Qehla m3 ey
Mumber of sludge pump standby 1 unit =

5 TS. s
O sudge / unit m~ ¢ [unit.hr)
T5. LuasiaddignuSudaiw kg / day

Sludge cake
alfwnmesendisndalu sudge cake 75 T8 busdbandudseun ka / day
Assume volume TS, in sludge 95 o ‘ TS, concentration L +i1la mg /|

> AL A TTTT S L TV — ST
BDD5—

TS Wlszunwamsia 3486 kg A dap
TS Twaldndusiila 8 %
TV dasld a %

1 nn.gaswdefidasdanald 142 kg BOD

i

Yolume of T5. effluent from system :

Of sludge kg / day

OfF lirme: kg / day

OF polymer ka / day |

T5. in gludge cake kg / day l
Solids in sludge cake [ 29 %18 [ BoDg UEg BOD
Specific graviy of sudge cake 1.08 ' :I BOD : ke kag ¢ day
W olume of gudge cake m3 £ day -' mg /|

3 =
YW olurne of sludge cake dawasa m A day

Back Default | Calculate | E zit |

TS IR S VS B e S

OUTPUT

{ 9 o 4 o oy v Jd
?J‘]Jﬁ 4.35 ‘Hﬂ?ﬂ@ﬁWﬁiU@ﬂﬂlLUUi%Uﬂlﬂ?ﬂ\‘iﬂif’)ﬂlliﬂﬂu Fa1i100nINAAAT (919)

£ SLUDGE FILTER PRESS MR TANAPAT POREEYANOND

File  Meru
Sizing sludge pump to filter press Q e

! {
Mumber of sludge pump it 4 filker 1 unit 0la 90,3067 m3 Dy
. 5 .
(Dl Rl A3 i dluenTasiansas 131.2 m3 /day
4 i
Mumber of sludge pump unit Qe 221.66583 m3 e
Mumber of sludge pump standby 1 it |

0 sudge / unit 105048 rﬂ3 # [unit.hr] l
- — . T5. Luasmasignu Sudmw 5135808 kg / day

Sludge cake e
d3wmanseadimndnaly dudge cake e = 5 T8 bushilandudseay kg / day
Assume dPCR TEY ML 1 a5 o T5. eoncentration fas i la J 17420459 mg /| J.

e e e T

WYolume of TS. effluent from zpstem : |

|
¢
OF sludge 5447.68 ka / day ‘ TWS vlinseamuandn 3488 kg / day '
0f lime 215.04 ka / day I VS Lealansusita g %
OF polymer 86018 kg / day I TWS dasld 54 b4
TS, in gludge cake 5748.736 kg / day 1nn.aaaudsfidasaaals 142 ko BOD L F
Solids in sludge caks 25 =TS & oo . 088 BOD, H
1.08 EDDS BAM 145.4147 ka / day
W olume of sludge cake 21.6333 m3 A day g £56.3273 mag /|

B
p 15.4952 3 !_ r— 1 ’—x.—l
Vaolume of sludge cake dawasa m S day ! Mainmenu® Clear Back Default ri[ialculalei Exit |

Specific gravity of sludge cake




BELT PRESS MR. TANAPAT POREEYANOND
File  Menu
BELT PRESS
Design criteria Belt filter press zize

Westewater treatment produces 1000 m3 fday Belt width i,

Thicking zludge contatining 3 % solid Used width 1 m. ﬂ
Operation 8 hr / day and 5 day / week |~ Solution

Belt filker prezs loading rate 600 ka./ m. hr Filtrate flovrate m3 fday
Total zolids in dewater gludge 25 E4 Dy zolids / day m3 Aday

300 mg £ | *| Solids capture z

Wash water flowrate 24 |/ min per m of belt width [ Operation time hr.

55. cohcentration in filrate

Specific gravity of sludge feed 102
Specific gravity of dewatered cake .07
1.01

Specific gravity of filrate

Sludge produdtion _ i > yyis b

et sludge | ka / week
Dy solids kg / week
Draily rate kg / dap
Hourly rate ] ka £ hr

BELT PRESS

File  Menu

EELT FRESS

Design crtena e =

‘wiestewater treatment produces 1000 m3 fday | Belt width 8.975 .

Thicking zludge contatining I 3 * zolid Lzed width 1 m. ﬂ
Operation 8 hr ¢ day and 1 5 day / week ;" Solution—————

Belt filter press loading rate E00 ka./ m. hr Filtrate flavarate -136.658 m3 Aday
Total zolids in dewater sludge | 25 Dy =olids / day 1E08.178 m3 Aday

55. concentration in filtrate 300 mg /| *| Solids capture 100.4173
wiazh water flowrate l 24 |/ it per oo of belt width

Belt filter press size

o

e

' Operation time
!

Specific gravity of sludge feed 102
Specific gravity of dewatered cake 107
S pecific gravity af filtrate 101 J

Sludge produdtion

wet sludge 7140000, kg / week
Dy solids 214200, kg / week
D aily rate 42840, kg / day L
Hourly rate 5355, ka / hr

Y
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INPU 94
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TIT HYDRAULICS - [OPEN CHANNEL]

ﬁﬁ File  Edit Wiew Project Tool ‘Window  Help
=~ B
0 B & » 4 P
- SECTION Surface Factor
" Circular " Rectangular " Trapezoidal ik cilmEe g |maﬁqﬁ]mﬁuw I wbninsssaend war uaddiddinag
— Artificially lined channel
—INPUT DATA

| 2 ."| 4
Floves Rate (0] crd unit | 1000

[ im0

| 0.014

Fatio

Slope [S] mpm unit

Manning - n

W Usze Design

vrian E'm%{a Asd
wrandinym g

LREANAD |
7 R EE A

Z
e L

LI/
r A i

| Hydraulic Plant Design

1 (0.4 | Cancel | k

4

| 5/13/2002 | 4:21 AM

it HYDRAULICS - [OPEM CHANNEL]

ﬁFile Edit Wiew Project Tool ‘Window n

~dla

Wi

Add’ =
0 & @ & 2 & B o
- J . Pir e b2 A
- C 4
~SECTION — ~ - OUTPUT DATA
< hs WS =
* Circular ¢ Rectangular ’/r Trapezoidal Shp s
. Dol e P Depth s m L? . | 0.2873938
\_«A : L5~ 0.5759877
INPUIT DATA \ : Diiameter .0 [m) - I

vl Section Area (8] m 2t | e

N B T
el - Wetted Perirmater [F) m Linit I LRI

— -

: 1000
Flows Frate (2] crod unit Hydraulic Radius R m urit I 0.1439969
. I 1 - I 150
Slope (5] mpm unit L Vel Jmises I 1.602243
- I 0.014

Al =r* m Critical' elocity [V o] m/sec I URTE
| 9.982577

I 09532402
I D.9532402

Froude Mo [Fr)

| Hydraulic Plant Design

| 5/13/2002 | 4:22 A

4.39

Y
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INPUT 96

0= 58 & 2 & %

- THPE-

" Concrete @+ Metal 1Asphaltedcastlron vi

[~ INPUT DATA

Flows () 1000
Welocity WV [Bssume) 1

Temperature [T ]

Constan k-
v friction interfere

Friction Factor [ f ] 0.02 Moo
Length [L] 5 m

Repnalrumber 1 118634:4 | Mumkber ]—
L ] 0.001 ANRS
ok Cancel
e/ E- 1"{: .1:\:

OUIPUI

| Hydraulic Plant Design 5/13/2002 [431 M

1Tt HYDRAULICs - [PIPE]

ﬁ File Edit View Project Tool ‘Window Help - 8 x
0 = B (& v |& B [
TvPE — - —

- you can selected losses in pipe line and losses
(" Concrete (% Metal  |Asphalted Cast lman j' 7 PYC [PE] in component systeem work design

INPUT DATA .

Fms (@] 1 1000 mpd OUTFUT DATA

Diameter of Fipe 012

Welocity ¥ [Azsume) 1 5EE m
o0 = ‘ ‘ e Inch
|

v friction interfere
el Total Head 0.1189263 "
Friction Factor [ f] ’T Jr"_l
m

Length (L] l___ﬁ—‘

118694 4

Temperature [ T ]

Repnolhumber |

| o0.001

/D

et | Coluser

Hydraulic Plant Design 51342002 431 AM
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g W ¥ P

tant (K] Minor Losses

i+ Metal ;Asphalted Cast lron v! PV Bend.Jaint ; Gete Walves | Check , Angle and Globe ¥ alves I Entrance; S

— Caongztant K [wWhen fully open]—

(Rl I™ Check Wawves

Flows Rate, 0 IT i
Velosity, ¥ [ 1 i
Temperature, T 20 - |
Static Head, Hs |—5_ m

Length, L [—5_ M
Efficiency [Pump] # -

I Angle Valwes M

™ Globe Yalkvse M

L

i-HydrauIic Flant Dezign | 61342002 | 4:34 AM

OUTPUT

1Tt HYDRAULICs - [PUMP]

ﬁ File Edit View Project Tool ‘Window Help 4 -8 x
0O & 8 & v & % 22 e
—
~PFIFE — - ~ | | [ MINOR LOSSES

f* Metal IAsphaIted Cast lran vI fa =10 [ you can selected losses in pipe line and losses in

component systeem work design

] ~OUT PUT

Flows Rate, 0 1000 cmd
I 1.1158
Welocity, ¥ |1— mps HorsePawer Hp

Temperature, T 20 £ Power I AEREF Kilawatt

Static Head, Hs I 5 m TOH I 5.117503 m

Length. L I J " I 01214251
Diameter pipe S m
Efficiency [Pump] 70 l—
I 4.780504 -
inch

[ friction interfere

e

Coefficieant Rough, & . mm

| Hydraulic Plant Design | §A3/2002 | 435 80

] 9
441 wiheedmSusenuubnTeIguih

el
=
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INPUT 98

1it HYDRAULICS - [WEIR]

ﬁﬁFiIe Edit Wiew Project Tool ‘Window Help - 8 x
0 = @ (& ¥ & B
|
SECTION OUTPUT DaTA
" Rectangular i (s I.-'[-ia%g'll'lllfalilm Head H | cm
I | m
INPUT DATA

Diameter Pond D W i Baze b | o
Flows Rate 0 1000 cmd | m

Weir Mo, /Meter #
Degree ’T

0.60(

0 at Section 1 | cms

Coefficient of Dizcharge ,Cd

—

= ‘weir Number | —

Shew Section

= o TR T
b2

OUIPUI

Hypdrauliz Plant Design 541342002 437 AM

1Tt HYDRAULICs - [WEIR]

ﬁFile Edit “iew Project Tool ‘window Help a8 x
0 & & & ¥ & %
|
SECTION — - ~OUTPUT DATA
. 1.9332M
Triangular or Head H =11
" Rectangular i alg® (= V-NOTEH ‘ ]
- 1.933201E-02
P [ i m
IMNPUT DATA -7
o Base b | 3.866398 om

Ciameter Pond .0 ] 10
Flows Rate .0 1000 - | 3.866398E-02 "
Weir Mo./Meter 3
|
Degree an ‘ ‘ 3 at Section 1 | 7.365319E-05 oms

- . 0.60
Coefficient of Dizcharge .Cd | \weir Number | 157 .

\kar 7
N ‘ e T PR T TR r

ST | [
ﬂ&@e};ﬁﬁ Ll

Hydraulic Plant Design 51342002 438 AM

Y
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INPUT 99

RE EXCAVATION COST OF CIRCULAR TANK MR. TANAPAT POREEY ANOND

file:

danau

date out put

diameter
bottom area
wall thickness

. top area
excavation depth ks

unit cost excavation volume

“usuiia .
total excavation
. volume
gy
excavation cost

<<back ‘ Ok Clear | next>> |

file

danan
data

"~ out put
diameter

| —
bottom area
wall thickness :
_— top area

excavation depth
unit cost excavation volume

Fruuiia .
total excavation
. volume
gy
excavation cost




INPUT

I CIVIL FORMING WORK COST ESTIMATION MRE. TANAPAT POREEY ANOND
fianawy fadmaon
tlaya taya
diameter 0 m width il m
water depth m legth m

freeboard water depth

floorthickness freeboard

T

wall thickness 0.25 m floorthickness
: m.
unit cost 120 mh wallthickness
m
uauiia iia l unit cost
e
WARWS

“uauiia
m"2 M ! £ —
| | [ wAnws

inside wall forming
outzide wall forming inzide wall forming
total forming area outzide wall forming

total forming cost total forming area

M

|

|

]

|
o

total forming cost

LELERRRARN

=
-
1o
=

. TANAPAT POREEY AN

=i Hathmaon

" flanaw
tiaya

—_ . ! rl’l'aua
diameter ’20— m ! width Imi m
water depth ’3—” m i ‘ ‘ legth |507 m
freeboard 1057 m : ! ! water depth |37 m
floorthickness ,037 m ¥ ‘ freeboard IDEi m
wall thickness 0.25 m Hoorthickness Iggi o
unit cost 120 mn wallthickness 075 m
“uruiia ’1_h-_ i unit-cogt 120 v
wasws - - — - - — - — - = -—-| i ‘ ‘ Awusuiia 117 o '
inzide wall forming m"2 ,;,1 o A - --
outzide wall forming I:l m"2 I 4 inzide wall Forming I:l m"2 f §
i total forming area m2 : outside wall forming II' m"2
total forming cost I:l i I total forming area I:l m"2 3"
| total forming cost I:l mn ,
ok | ear | K

Y ) o a :ﬂy 9 1
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INPUT 101

ME. TANAPAT POREEY ANOND

—usymianiu [H anau)

vaya wadws

dimeter

=
3

weigth of water

et T weigth of tank

. totalweigth of tank
density of water oralwelgth of tan

- number of foundation
density of concrete pile

foundation cost
total concrete

o

=
H
l

weigth rezistance per
pile

i

—
—
—
—
-
—

1

unit cost

file

_‘i'lu ST [f anaw]

oua
dimeter weigth of water

waler heigth weigth of tank

Flereti off (sl totalweigth of tank

. number of foundation
density of concrete pile

foundation cost
total concrete

weigth resistance per
pile

Asu

unit cost

Y ) o a dy 9 1
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POREEY ANOND

- flanay fiad maan
data 4 data

tank width m
tank legth ’50—
wall thickness ’W
tank depth ’35—
floor thickness ’03—
unit cost 2000

“uouiia ’1—

out put

dimeter

wall thickness
tank depth
floor thickness
unit cost

Aiusuiia

out put

wall concrete
wall concrete

floor concrete
floor concrete

total concrete
-4 total concrete

structure cost

—
S
—
o
o
—
L]
[ .
I
[

structure cost

POREEY ANOND

7 d fad masy
data 4 i data
tank width
dimeter
tank legth

;J.E @hickness
1 i?‘g.nj depth

‘= floor thickness
I .
1 nit cost

Ausuiia

oubput =
wall concrete

floor concrete

wall thickness [ 25

Il

,...
-]
=2
>
=9
1]

h-]
=
-

.,
*t%l‘-ﬁT
o

floor thickness

unit cost

A suiia

I

out put ~

wall concrete

«©

floor concrete

v

- M ha
-
=]
M
-
4=]

total concrete
total concrete

structure cost
structure cost

L3 [ [ a 491 9 1
WS UMIUTTNUI UL 09A 1 (910)
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Auswna i anan] Frusinne [{ad maau)
Waya aya
diameter ' width

=1
=1

1T

water height length

total concrete water heigth

on
=]

1T

unit cost total concrete

sy unit cost

dengity of water “uau

density of concrete [2 5 density of water

bearing

denszity of concrete [2 5
capacity of zoil

T

bearing capacity  [1p
of soil

waAws

weigth of water

=
=]

wadws

. igth of wat
weigth of tank welgih of water

,‘.
-,

total weigth of tank g0t hicfitank

total weigth of tank

El
H
]

foundation area

- foundation area
foundation cost

Ll

foundation cost

UOU0

Ok

a)
1]
[

-
Awusmnmfianau]
Youa
diameter

Hrusinn [{aS maau)
toya
width

water height length

total concrete water heigth

unit cost
4o
density of water |4
density of concrete 2 5

bearing
capacity of zoil

TIERTH

e
WAAwWs 1

weigth of water
weigth of tank

total weigth of tank

:l

Bk (IS

foundation area

foundation cost

ean
=
=i
N
~
-

total concrete

unit cost

.

Auau

density of water 1
density of concrete [2 5

bearing capacity  [{p
of soil

‘walws
weigth of water
weigth of tank:
total weigth of tank (> 71

foundation area

foundation cost

Y ) o a :ﬂy 9 1
W1 HTUMIUTZNUT A UT IR U (910)



INPUT

RE PILE FOOTING COST ESTIMATION OF RECTANGULAR TANK MR TANAPAT POREEY ANOND

file:

n Arusvz o (i ad masu]

ar e
voua waauws

width

=

weigth of water

length weigth of tank

water heigth total weigt of tank

density of wat i
ensity of water number of foundation

pile
total concrete
foundation cost

density of concrete

weigth rezistance pre
pile

=

W) | ] 1

1

unit cost

ILE FOOTING COST ESTIMATION OF RECTANGULAR TAMK MR. TAMAPAT POREEY AMOND
file

toya

width

=

1

weigth of water

length weigth of tank 268

water heigth total weigt of tank

density of wat .
L Gl e number of foundation

pile
total concrete
foundation cost

denszity of concrete

weigth resistance pre
pile

4uou

2|

unit cost

Y ) o a dy 9 1
W1 HTUMIUTZNUT A UT IR U (910)
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=D
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INPUT

BE Primary Sedimentation Basin

File  Menu

Circular Tank

Rectangular Tank

n -
Main Page

105

EEX

RECTANGULAR TANK

DATA OF EXISTING PLANT :

Murnber of unit unit(s)

Length 30

m
Wiclth 25 m
Water depth 35 m
Mumber of pump Fump(s)

FPump flow rate kO 13 fhr

USER DATA :

Feak hourly factar

AR SRR

Creetflow rate 73 i

Fump efficiency 70 %%

Dperating period l 2 hrs/period
| FPurnp operates 2o mins
Saolid concentration 7K \
atbhottom of basin %
] G2 %

5 Primary Sedimentation Basin

RESULT
Flow rate :
Average flow rate mijd | i |
Peak houtly flow rate ma jd "'B‘JE

Frimary sludge m3/d [

Detention Time :

A

Average flow rate hr(=)
Feak hourly flow rate hir(=)
TSS at average flow rate:
Influent gL
Effluent magfl b
TSS at peak hourly flow rate:
Influent gL
Effluent gL
Solids removed kgfd
Default | Fesult |
e N

File  Menu

Circular Tank

Rectangular Tank

h R T
Main Page

RECTANGULAR TANK

RESULT

DATA OF EXISTING PLANT :

Mumber of unit unit(s)

30

Length m

Wiiclth rm

Water depth il

Murnber of pump Fumpls)

Pump flow rate ma thr

USER DATA :

Feak hourly factar

S

0,

hre/period

rins

Solid concentration
at bottom of basin

| >TSS removal

Flow rate :

Aywarage flow rate 5280 ma/d | - .q
Faak hourly flow rate 13128 ma3 /d )

B2 3y b

Frirmary sludge
Detention Time :

Aveerane flow rate hr(s)

Feak houtly flow rate hris)

TS5 at average flow rate:

Influent E161.29

Effluant 2243.186

TS5 at peak hourly flow rate:

Influent 2064.516

Effluant B26.851

Salids removed | 18799.933

Default |




BE Primary Sedimentation Basin

INPUT

File  Menu

Circular Tank

CIRCULAR TANK

Rectangular Tank

n -
Main Page

5 Primary Sedimentation Basin

DATA OF EXISTING PLANT :

Murnber of unit unit(s)

24

Diarneter il

06

Free board il

Water depth 35 m
Mumber of pump Fump(s)

FPump flow rate kO 13 fhr

USER DATA :

Feak hourly factar

(. SEEERE

Creetflow rate 73 i

Fump efficiency 70 %%

| Solid concentration 7K

: | 2
e
i' FPurnp operates 2o mins
’_.

Dperating period hrs/period

at bottam of basin
% TSE ramowal 52' S

RESULT
Flow rate :
Awerage flow rate mad | - "
Feak hourly flow rate m3 dd % {

Frimary sludge m3id B

Detention Time :

A

Average flow rate hr(=)
Feak hourly flow rate hir(=)
TSS at average flow rate:
Influent gL
Effluent magfl b
TSS at peak hourly flow rate:
Influent gL
Effluent gL
Solids removed kgfd
Default | Fesult |
e N

File  Menu

Circular Tank

CIRCULAR TANK

RESULT

Rectangular Tank

h R T
Main Page

DATA OF EXISTING PLANT :
Mumber of unit unit(s)
Diameter

Free hoard
Water depth
Murnber of pump

Fumpls)

Pump flow rate ma thr

a
hre/period

rins

Solid concentration
at bottom of basin

| >TSS removal

Flow rate :

Aywarage flow rate 31680 ma/d | - .q
Faak hourly flow rate 78200 ma3 /d % )

3 e

Frirmary sludge k72
Detention Time :

Aveerane flow rate : hr(s)

Feak houtly flow rate : hris)

TS5 at average flow rate:

Influent 855327

Efiluent 332.068

TS5 at peak hourly flow rate:

Influent 342131

Effluant 131122

Salids removed | 18799.935

Default |




INPUT 107

RE AERATED LAGOON ME. TANAPAT POREEYANOND
File  Menu
==
DATA OF EXISTING PLANT RESULT OF AERATED LAGOON

Flow rate :

LUnit{s)
Avserage flow rate m3 fday

Murnber of unit

%)
=

Length rm

3
"Width 0 m Feak hourly flow rate oy
Whater depth BODy, :

aerator(s) Effluent gL
Femaoved kg /day

Oxygen volume :

Mumber of aerators

2

FPower of aeratar

1111

0.

[==]

Cwygen transferad

kg O, fkWEhr 'F_;

e = o - &

USER DATA B So S AV Y|t
1 Lagoon required kg Oy fday
Fealk hourly factor 5 |
- Fram seratars kg O fday

s
- Detention Tirme

= - ’7

| BODg influent gl o Oxygen requirements

day-1 :
3
s Mixing volume k10 e

% l

i

ra
=
=

Femoval rate constant (ky)

Agrator efficiency

Owygen required
EIOD5 rermoved

R\

AE AERATED LAGOON

File  Menu

- =
DATA OF EXISTING PLANT — . RESULT OF AERATED LAGQOON
! Flow rate :
Murnber of unit 2 Init{s) ]
Awserage flow rate m3 fday
Length ] 30 m
“Width I 20 - Feak hourly flow rate 2160 m3 fday
Water depth 38 il BODg -
Murnber of aerators 5 aerator(s) Effluent 33.333 gl
Fowrer of aeratar 15 ki E 144
- emaved kg f day
Oxygen transfered ] 0.8 kg G, fkivhr ,’:
Aal2 1l 1M 191 1) ﬁ Oxygen volume :
e — s e = e
USER DATAS =% &= == T T = &% 1—
ﬁ Lagoon required 188.4 kg Oy fday
Feak hourly factor 25 -
= ‘——— ; 2160
- Dietention Time 5 days ’ - Frifackeidy Hp G /day
- S
| BODg influent 200 myL - Oxygen requirements | Adequate
=

Remaowval rate constant (k) ! day-1 >

3
BE - Mixing volume 26042 e 0’
Aerator efficiency 75 % m
11 -

Owygen required | Adequate for completely mixed -
BOD, removed 2 {Mixing volume must be greater than 19 ki /1.000 m3)

. T~
S
‘3" -=__, -

= 9 ) o a 4 o o" A AA 1y L. 1
E‘]J“VI 4.51 HUWDT M IUNMIUATIZH IS VVUIVAU TSN DYLLAD (existing) (919)



INPUT 108

RE ACTIVATED SLUDGE TANK MH. TANAPAT POREEY ANOND

File  Menu

ACTIVATED SLUDGE TANK

DATA OF EXISTING PLANT : USER DATA -
Murnber of units 2 == Feak hourly factor 25
{units) = : Detention Time 8 hrs
sl (o) BODg influent 200 mgiL
. [ 10 TKMN  influent 40 mofl N
Width ] | BOD
EIOD5 ratio 0.42
Water depthim) 48 %EIOD; rermaval 75 %
haxirmun vield coef. () 0B
Numbe[Ls;‘tSa)erators 14 i Endogenous decay coet. (k) 0.08 day-1
AeA 75 5
Fower of aerator 10 k! Py agtiiciency i
Feturn sludge pumps efficiency 75 %
Crycjen transfered 03 kg O ke hr Dperating period 3 hrsfperiod
’% Furnps operate 10 s
R Eneig s pump(s) Excess sludge pumps eficiency 75 %
Pumps flow rate 1] i3 fhr Operating period hrsfperiod
Fumps operate 10 mins
Excess sludge pumps 1 purmpis) Solids concentration in process 3000 % »
’T— Solids conc. of returned sludge 10000 % .
3 e
=g it s frght Solids cone. of excess sludge 3000] %

Back Default Result I Clear Finish E
QUTPUT

#& ACTIVATED SLUDGE TANK MR. TANAPAT POREEY ANOND =3

File  Menu

RESULT OF ACTIVATED SLUDGE TANK

Flow rate : Excess sludge flow rate :
Awerage flow rate ! 966D ma3 /day In process 14.43 m3 fday
100 3
el bty e 24150 el Frarn excess sludge pumps oy
BODg
Oxygen yolume :
Effluent 50 gl
Frocess requirad ‘ 4305.782 kg O fday
Remaowved 1443 kgfdlay
Fram aeratars 3o7e kg O fday

Returned sludge flow rate :

Chxyien requirements I Adequate

In process 4140 ). R
Mi:(ing wiolume 130,435 Ky /1,000 3
Riecirculation 42.857 o v

| Adequate for completely mixed

200

Fram return sludge pumps m3 foay {Mixing volume must be greater than 19 ki/1.000 m3)

Recirculation 207 %

Clear Cloze

9 o % a I'd o w oy A Aa "y .. ]
HUNMBATHIUNITUATIZHISVUUIUAUUTINUYDYLLAT (existing) (919)

ean
=
=).
N
n
[\



RE SECONDARY CLARIFIER TANK

INPUT

MH. TANAPAT POREEY ANOND

File  Menu

Circular Tank

Rectangular Tank

n -
Main Page

R SECONDARY CLARIFIER TANK

RECTANGULAR TANK

DATA OF EXISTING DATA :

Murnber of unit unit(s)

Length

3

‘Width

3

Water depth m
Mumber of pump pump(s)
FPump flow rate 45 13 fhr

USER DATA :

Feak hourly factar

L SARRRR

Creetflow rate 73 i

200

TS5 influent gL

| Pump efficiency %
hrsiperiod

mins

8.

i

Solid concentration
at bottom of basin

109
EEX
RESULT
Flow rate :
Aaserage flow rate m3 /d __; F

=
Feak hourly flow rate m o et
m3 /d

Excess sludge

Detention Time :

hr(s)
Feak hourly flow rate hr(s)

TS5 :

Auerage flow rate

Effluent

% T3S remowal

Solids remowved

Default | Fesult |

MR, TANAPAT POREEY ANOMND

File  Menu

Circular Tank

Rectangular Tank

h R T
Main Page

RECTANGULAR TANK

RESULT

DATA OF EXISTING DATA :

Mumber of unit unit(s)

Length
Wiidth
Water depth

M Nurber of pump pump(s)

Pump flow rate ma thr

USER DATA :

3 dmé.d
gL

%
hrsfperiod

rmins

| Solid concentration

) %
at haottom of basin

Flow rate :

I

B0 g [
B

Faak hourly flow rate 3000 m3 i e

378

Aasarage flow rate

Excess sludge m3 dd

Detention Time :

24
Feak hourly flaw rate 96

TS5

Aurerage flow rate

Effluent

% TS3 remowval

Solids removed

Default |




RE SECONDARY CLARIFIER TANK

INPUT

MH. TANAPAT POREEY ANOND

File  Menu

Circular Tank

Rectangular Tank

n -
Main Page

R SECONDARY CLARIFIER TANK

CIRCULAR TANK

RESULT

DATA OF EXISTING PLANT :

Murnber of unit unit(s)
Diameter m
Free board 6 m
Water depth m

Mumber of pump pump(s)

=

FPump flow rate 5 13 fhr

USER DATA :

Feak hourly factar

Rk SRR

Creetflow rate 73 i

200

TS5 influent gL

Fump efficiency %%

4|
| Operating period hrsiperiod

l Fump operates mins

3

Solid concentration
at bottom of basin

Flow rate :
Auerage flow rate
Feak hourly flow rate
Excess sludge
Detention Time :
Auerage flow rate
Feak hourly flow rate
TS5 :
Effluent
% T35 remowval

Solids remowved

Default |

m3 /d %F'
m3/d

ma/d |

hr(s)

hr(s)

Tl

Fesult |

MR, TANAPAT POREEY ANOMND

File  Menu

Circular Tank

Rectangular Tank

h R T
Main Page

CIRCULAR TANK

RESULT

DATA OF EXISTING PLANT :

Mumber of unit unit(s)

Diameter

Free board
Water depth
MNumber of pump pump(s)

Pump flow rate ma thr

USER DATA :
Feak hourly factar
Creerflow rate 3 dmé.d
gL

a
hrsfperiod
mins

| Solid concentration

) %
at haottom of basin

Flow rate :

Aasarage flow rate

Feak hourly flaw rate

Excess sludge

Detention Time :

Aurerage flow rate

Feak hourly flaw rate

TS5

Effluent

% TS3 remowval

Solids removed

Default |

27154288 3y %F
67885715 3y |

378

m3jd |

248 )

| 186338 o
%

37799 g




INPUT 111

RE TRICKLING FILTER TANK ME. TANAPAT POREEY ANOND

File  Menu

Single stage Trickling Filter

Existing Data Maximum capacity

Flow rate :

Awerage flow rate ma fday

Murnber of unit unit(s)

13-

Diameter 20
\Wetar depih 25 m Peak hourly flow rate ma fday
Details
BOD :
Feak hourly factar 25

Influgnt gl
Organic loading rate 0.5 kg BOC Jrid e ’7

Effluent
Hydraulic loading rate I 8.5 maf m2 day

%EIOD5 rermonal 5] 2%

gl

Femowed kg BOD /ey i

NeE

28

R = =% =0 y = | ] g -

T S e
1 = = \ =

#& TRICKLING FILTER TANK MR TANAPAT POREEYANOND =3

File  Menu

..

Single stage Trickling Filter

Existing Data Maximum capacity
Mumber af unit 1 1 unit{s) Flow rate -
Diametar 20 - Awerage flow rate 2B71.423 m3 fday
\Water depth a5 m Feak hourly flow rate BB78.572 m3 fday
Details
BOD -

Feak hourly factar 25

Influant 147.053 ol
Qrganic loading rate ‘ 05 kg BOLCY Jrd

Effluent 51.471 gL
Hydraulic loading rate 8.5 m3f m2 day e

Femowved 285357 kg BOD: fday
%B00g removal B5 %

=

JUn 455

9 o % a I'd o w oy A Aa "y .. ]
HUNMBATHIUNITUATIZHISVUUIUAUUTINUYDYLLAT (existing) (919)



INPUT 112

RE ROTATING BIOLOGICAL CONTACTOR THANK WMR. TANAPAT POREEY ANOND g@
File  Menu
n‘ DATA OF EXISTING PLANT RESULT OF RBC TANK

Murnber of unit Flow rate :

rm Awerace flow rate m3fday
m ¥’ Peak hourly flow rate ma3fday

[ a4

Length of each unit oo
Width af each unit N
Water depth R
o

E=EE

Murnber of rotators in each unit

Influent
Effluent

Diameter of raotator

Length of rotator

USER DATA
Feak hourly factor
Hydraulic loading rate
Organic Loading Rate

%EIOD5 remaowal

File  Menu

“’ DATA OF EXISTING PLANT -

!
)
)
)\
\
]

RESULT OF RBC TANK

Murnbrer of unit

Flow rate :

m Average flow rate 4480 ma3fday
il - Feak hourly flow rate 11200 m3fday

Length of each unit

Width of each unit

o

Water depth
BODg :

- Influent 1375 gL

Effluent

—

Murnbrer of ratators in each unit 0 Unit(s)

Ciameter of rotator

ra
=

178 R

Length of ratatar

USER DATA

ra
o

Feak hourly factar

Hydraulic loading rate m3/ m2 day

o

Organic Loading Rate g EIODB,fmZd :

a8

%EIOD5 rermonval

= 9 ) o a 4 o oy A AA 1y L. 1
E‘]J“VI 4.56 HUNMBATHIUNITUATIZHISVUUIUAUUTINUYDYLLAT (existing) (919)



INPUT 113

RE AEROBIC STABILIZATION POND ME. TANAPAT POREEYANOND

File  Menu

AEROBIC STABILIZATION POND

DATA OF EXISTING PLANT

Aerobic Pond Maximum Capacity

Number of units Flow rate :

[Units)
Length () Aaverage flow rate
Width ()

R
S
—
S

Water depth () BODy :

I—
Feak hourly flaw rate I
Ii

Influent

USER DATA

Feak hourly factor I &5

Detention Time I 15 daws
Organic Loading Rate I kg BOD /10 m2 d Q:;ﬁ e
= %BODg removal I 85 g |

Effluent I

Clear

Fl esult Firizh

B
7
e [ oo |

= e

roblc Pond Maximum Capacity

) 2 e
MNumber af units I 3 b ¥
[Units)

Length  {m) I 30 . Average flow rate I £
Wdth - () I 20 - Feak hourly flaw rate

“Water depth ()

USER DATA Influent

Feak hourly factor I 25 i Effluznt

Detention Time I 15 days -. =
? 5 e ‘ -{ (g} l‘
N N[ IyEs .- Ef
Crganic Loading Rate kg BOD A0 mz.o h~i~ B

%EIOD5 remonal

= A 1y . 1
q’i“]J‘I/I 4.57 ‘Vilﬂi]’E]ﬁ”l‘ﬁ'iUﬂ”I'i’JLﬂ’i”Iwﬁ’iu‘}J‘U‘UT]Jﬂu%ﬁfJﬂ UogLad (existing) (»9)



RE FACULTATIVE STABILIZATION POND

INPUT

ME. TANAPAT POREEYANOND

File  Menu
DATA OF EXISTING PLANT
MNumber of unit z Unit(s)
Length 35 m
Width 2
Water depth ed m
Murnber of asrators 2 aerator(s)
Power of aeratar 10 ki
Coygen transfered 0.8 kg0 Al hir J ]
B e e s E—— e
USER DATA ~ ~ A SV 2
Feak hourly factar 2h e
= Detention Time J el days .-j
= Organic Loading Rate ‘ 15 ?%Daﬂorpngg =_‘-1'|
%B0Dg remaval l 85 % lr?'{l
L Aerators efficiency J 70 % =

Dxygen required
EIOD5 influent

RESULT OF FACULTATIVE POND

Flow rate :

Awerace flow rate
Peak hourly flow rate

BODg :
Influent
Effluent
Oxygen volume :
Fand required
From aerators

—
—
—
—
—

Cheytien requirerments

m3 jday

m3 /day

migfL

gL

kg Oy fday

ki O fday

RE FACULTATIVE STABILIZATION POND

File  Menu
DATA OF EXISTING PLANT—— —— —— |
MNumber of unit IUnit(s
Length ] l
Width I |
Water depth I ‘
Mumber of asratars aerator(s)
Power of asrator 10 ki
Dxygen transfered 2 kg5 ki hr =
_ aValaT'HI-BVaY VW,
IS el VL g ——— 0 .-G
USER DATSS S O 18 8 W0 ) -|k:
Feak hourly factar es b=
= Detention Time I 20 datys ‘-:u
- kg BOD & P
~.  Organic Loading Rate l 15 1,000 mE.d ltr
:;3 %B0Dg, removal 85 % =
Aerators eficiency 70 % | o
Deygen required a
BODg, influent -

RESULT OF FACULTATIVE POND

Flow rate :
Average flow rate 168
Feak hourly flow rate 420
BODy :
Influeht 125
Effluent ]T

Oxygen volume :

[ 2
Frorn aerators 5376
Owygen requiremeants IM

Pond required

1&?
e

-
=
h——

m3 /day

m3 jday

gL

migfL

kg O, fday

kg O, fday




RE ANAEROBIC FILTER TAMK
File  Menu

DATA OF EXISTING PLANT

RESULT OF ANAEROBIC FILTER

Murnber of Unit
Flow rate :

m Auerage flow rate I ma Jday
Pump(s) Feak hourly flow rate I m3 fday

Excess sludge :

=

Diameter
Height of reactar

Murmber of pump sludge

2]
=]
=
T
—
=

Furnp sludge flow rate

USER DATA

/AR RERRE

In process
Feak hourly factor
Hydraulic Retention Time daw(s)
kg CODY
Organic Loading Rate ma day
% COD remowval %
Yield coefficient (Y, ) 0
Endogenous decay coef.fk,) 0.03 day-]
Solid conc. of excess sludge oono FA

Fump efficiency

Operating period

R

Furnp operates

AE ANAEROBIC FILTER TAMK ME. TANAPAT POREEYANOND
File  Menu

DATA OF EXISTING PLANT - - —

| RESULT OF ANAEROBIC FILTER

i
Murnber of Unit Unitfs) | .
| Flow rate :
Diametar m -
Height of reactar m Aaverane flow rate I 3367 m3 fday

Murnber of pump sludge

|
FILEl=) ‘ Feak hourly flaw rate I 84.18 ma Jday

Pump sludge flow rate m3 thr EXcess sludgdt
USER DATA
In process o0l md fday
Feak houtly factor 25
From excess sludge purmp 575 3 fdey
Hydraulic Retention Time daw(s)

Crganic Loading Rate

kg COD; | cop:
m3 .day % Influent | 1400744 = o
¥ Effluent I 3500.36 mgfL

- - 15 - )

% COD remowval

=1

3 9 A

Yield coefficient ()

Endogenous decay coef(ky) I 0.03 day-1

Solid cone. of excess sludge 10000 %

Furnp efficiency

Operating period

44

Fump operates

=)}
ece ..

?

1A (existing) (Gif])

A 9 o [ a I'd o w g‘ A A
E‘]J“VI 4.59 NUIWDTAIHIUNTAUAICHICUUUIUAUNTYN



INPUT 116

RE ANAEROBIC CONTACT TANK ME. TANAPAT POREEYANOND

File  Menu

ANAEROBIC CONTACT TANK
DATA OF EXISTING PLANT USER DATA

Feak hourly factar
Murnber af Unit LUnit{s)
Hydraulic Retention Time

Diameter Organic Loading Rate

Height of reactar Yield coefficient (v ) 2

0.03
Murnber of excess sludge pumps Endogenous decay cost (k)

%% COD remowval
Fump flow rate
%% TSS removal

Himlzreiieeeie sleige puEs Solids conc of excess sludge
Fump flow rate Excess sludge pump eficiency
Operating period dares/prd
Furmp operates minutes
Recyole sludge pump efficiency %

Operating period darsiprd

=

Fump operates minutes

EREGREEEE

File  Menu

RESULT OF ANAEROBIC CONTACT TANK

Flow rate : Excess sludge ™

Average flow rate ] 7.857 m3 fday In process o0 m3/day
Fealk hourly flow rate 18.642 m3 fday Fraom excess sludge pump 2.BB7 ma3/day
Recycle sludge 125 ma3 fday

Fiecirculation 159.094 o

COD : Influent 21212507 s
Influent 75001364 o
Effluent 18760341 mofl Effluent B4BAOES . g

1TSS

100

Solids destroyed by iy

Clear Close

9 o % a I'd o w oy A Aa "y .. ]
HUNMBATHIUNITUATIZHISVUUIUAUUTINUYDYLLAT (existing) (919)
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INPUT 117

RE ANAEROBIC EXPANDED BED ME. TANAPAT POREEY ANOND

File  Menu

DATA OF EXISTING PLANT

RESULT OF ANAEROBIC EXPANDED BED

Murnber of unit Flow rate :

Aueerane flow rate I m3 folay
Feak houtly flow rate I ma3 fday

COD :

Height of basin

[0 Uiy
Dlrsies HEl

0

.

MNumber of fluidization pump

Fump flow rate 100 m3 fhr

Influent I ol

e 3 WA 'l r

USER DATA =45
' Effluent I rrgl

Feak hourly factar

Detention Time
Fluidization flow rate

Organic Loading Rate
Recirculation

Furmp eficiency

Operating period hrefperiod

Fump Operates mins/period

%C0D remowval

AE ANAEROBIC EXPANDED BED MR TANAPAT POREEYANOND
File  Menu dda

DATA OF EXISTING PLANT-— —— —

_BE‘SULT OF ANAEROBIC EXPANDED BED
ity

- Flow rate :
.

Awerage flow rate I 141.423 ma3 fday
Feak houtly flow rate I 353572 m3 folay

COD :

Murnbrer af unit Units)

Diametar

8
=)

Height of basin

H

TN

Murnber of fluidization pump Furmprs)

100 3 y I
Purnp flow rate m3 fhr il 3999.988 mafL

|
5

I LERT TLAETAE

USER DATA

Effluent I 799338 ol

Feak hourly factar

ra
4

—
ra

Detention Time

320

Fluidization flow rate m3 fday

kg CODY

3 -- I
S - Recirculation 226.262 %

Organic Loading Rate
Fump eficiency

Operating period hrsfperiod

=

Fump Operates mins/period

=

2000 removal %

IEE

= 9 ) o a 4 o W oy A Aa 1y L. 1
E‘]J“I/I 4.61 HUWDFIMIUNMIUATICH IS UVUIUAU TSN DYLAD (existing) (919)



ME. TANAPAT POREEYANOND

File  Menu

DATA OF EXISTING PLANT

MNumber of unit {Units) |17

Diametar {mj IT
Height of basin  (m) IT
MNumber of sludge pump’f

{Units)
Furnp flow rate(m 3,:’hr) 50
USER DATA
Feak hourly factor

Hydraulic Retention Time
Cirganic Loading Rate

Yield coefficient (g )

Endogenousdecaycoef(kd)l 0.03
] 1nooa

Solids conc of excess sludge
% C0D remowval
Furnp efficiency
Operating period

Fump Operates

RESULT OF UASB TANK

Flow rate :

Awerage flow rate m3id
Peak hourly flow rate ma3 /d

Excess sludge :

In process 13 ol
From excess sludge purnp ma3 /d

f COD :

4 ‘ Influent magiL
&
N —

daw(s)/prd i P
i

hours
kg CODY
m3 day

minutes

File  Menu

DATA OF EXISTING PLANT

Murnbrer af unit (Units) |17
Diametar {rn) jT -
Heightof basin (m) W
MNumber of sludge pumpl_-_e_

Units)
Fump flow rate(m 3,a’hr) 50
USER DATA
Peak hourly factor

Hydraulic Retention Time

Organic Loading Rate

‘rield coefficient (]
Endogenous decay coef ik, |
Solids conc of excess sludge

%00 removal

Furnp efficiency

DOperating period

Furnp Operates

0.03

10000
80

W
7
.

RESULT OF UASB TANK

Flow rate :

Aarage flow rate 80478 3 g
Faak hourly flov rate 8380.952 m3id

Excess sludge :

In process ,T ma /d
From excess sludge pump ’T 3 /d
COoD :
N,
! Influent 33750002 o
hours
kg CODY 3 0
m3 .day Effluent ]7_
— - 3
Tt |
day-1
% \
% =TT
%
day(s)/prd
minutes

ean
=
=).
N
o
[\

9 o % a I'd o w oy A Aa "y .. ]
HUNMBATHIUNITUATIZHISVUUIUAUUTINUYDYLLAT (existing) (919)



INPUT

RE CHLORINE CONTACT TANK ME. TANAPAT POREEYANOND

File  Menu

DATA OF EXITING PLANT

RESULT OF CHLORINE CONTACT

Flow rate :

Aveerane flow rate I m3 fday
Feak hourly flaw rate I m3 fday

Welocity of flow :

Average flow rate I mimin
Feak hourly flow rate I mdmin

Number of units

Water depth 8 m

=z
e

Free board I 0.6 m
.
Ii

Fuows of each unit

Length of each row

Width of each row I

L O—
USER DATA

Feak hourly factar

Dietention Time

--.—-"'— =
JU | PU

#E CHLORINE MR. TANJ&PJ&T POREEY ANOND

File  Menu

DATA OF EXISTING PLANT —

Murnber of units

o

Average flow rate I m3 fday
Feak hourly flow rate I m3 fday

Yelocity of flow :

Auserane flow rate I mdmin
Feak hourly flow rate I mimin

Water depth

Free board

wa

Rows of each unit

[

WW

Length of each row

3

o
3

Width of each row

USER DATA

ra
(&)

Feak hourly factar

=

Dietention Time minutes

= A 1y . 1
q’i“]J‘I/I 4.63 ‘Vilﬂi]’E]ﬁ”l‘ﬁ'iUﬂ”I'i’JLﬂ’i”Iwﬁ’iu‘}J‘U‘UT]Jﬂu%ﬁfJﬂ UogLad (existing) (»9)



INPUT

RE AEROBIC DIGESTION TAMK MA. TANAPAT POREEYANOND

File  Menu

AEROBIC DIGESTION TANK
DATA OF EXISTING PLANT USER DATA

P 2
Mumber of units 1 unit[s) ek hDurnyadDr
Di ydraulic Retention Time 1
lameter 0

20 il
,7 A=f 70
Height of reactar 3 m AEITElDD ChZ1SRE
10

kg Oxygen required
kg %55 destroyed

Solid concentration
at bottom of basin

Murnber of asrators aerator(s)

Fower of aerator 35 b

Crewen transfered 08 kg CQ, £l hr diMREET Ction

ber of excess sludge pump‘ 1 pumpis) iRy

Pump flow rate Operating period dawis)/petiod

Furnp operates minutes

#E AEROBIC DIGESTION TAMK

File  Menu

F 77 TR s
RESULT OF AEROBIC DIGESTION TANK

Flow rate : Oxygen volume ©
Avserange flow rate 34.23 Digester reguired 161 kg Onfday
Fealk hourly flow rate 188.58 From aeratars 4704 kg Ogfday
Excess sludge ] 7 Chygen requirements Adequste

V55
Influent 1349801
Effluent Mixing wolume ‘ 259843 ki 41,000 m3

WSS destroved

| Adegquate for completely mixed

{ Mixing wolume must be greater than 19 ki /1.000 md)

= 9 ) o a 4 o W oy A Aa 1y L. 1
E‘]J“VI 4.64 HUWDFIMIUNMIUATICH IS UVUIUAU TSN DYLAD (existing) (919)



INPUT

121
MR.TANAPAT POREEYANOND HEE

RE SLUDGE THICKENER TANK

File  Menu
DATA OF EXISTING PLANT RESULT OF SLUDGE THICKEMNER TANK
Murnber of units 1 11 . Flow rate :
(Units)

Awerage flow rate m3 fday -
Feak hourly flow rate m3 fday

Diameter {m) 18
Murnber of purmps 2

[units)
Pumps flow rate 35 Excess sludge 3 ey
{m3/hr)

Totsl Suspended Solids (TSS) :

USER DATA

Feak hourly factar 2h Influent gL

avg
Effluent gL

hee |
Influent gL ii
peak
Effluent mgfL E

Hydraulic Loading Rate 20 m3f m.d |
Solid concentration at ] o I

bottam of basin

AtQ

Fumps efficiency

Solids destroyed begyfdday

Operating period

I % TS5 remowval

Fumps Operates

RE SLUDGE THICKENER TANK

File  Menu
DATA OF EXISTING PLANT- —— — — 7 RESULT GOF SLUDGE THICKENER TANK
Mumber of units 1 11. : ! Flow rate :

(Lnits)

Diarneter {m) 15
Mumber of pumps 2

I
\. ! Awerage flow rate 3535714 m3 fclay
i Feak hourky flow rate 8639.285 m3 fday

{units)
Pumps flow rate 35 Z Excess sludge 224 3 felay
{m3 /hr) !
USER DATA Totsl Suspended Solids (TSS) :
Feak hourly factar 25 | Irfluernt 3167.677 gL

| avd -
Hydraulic Loading Rate 20 m3/ m2.d | Effluent 1352774 moyfL

Solid concentration at 3 o 5

hottorn of basin iliant 1267.071 AL ii
peak -

Efflusnt ] 520.008 mgfL E

R B 0§ 8 | | 'l

%TE3 remowval % ’ Yai
Fumps efficiency kS -
Operating period hrsfprd Solids destroyved 6719933 kg ey

Fumps Operates rinutes




INPUT

#E Dissolved - Air Flotation

File  Menu
r’..‘ [ RGN T W [ I I s SN ] PEIT ST N D]

DATA OF EXISTING PLANT USER DATA

Murber of units 1 L Init(=) Feak hourly factar 2 i

Yolume of DAF 150 m3 Creerflow rate 180 mid e d

'L Water depth 5 il Solids Loading Rate 130 ko/m2.d
. Mumber of pressure tanks 1 tank(s) DAF aperates 18 hrefday

“aolurne of pressure tank 30 m3 %TSS remowval il 2
Mumber af scum pumps ! pump(s) Detention time of pressure tank 2 minutes

;\ Pump flow rate 100 i3 hr Scum pumps efficiency 80 %

Operating period hrefperiod

2
Fumps operate 40 rmins

R T L

Fesult I
OUTPUT

Clear Finish

#E Dissolved - Air Flotation

File  Menu
r'__ I IEAERSTITENE T - i NN [ PEETASTEICN LT

RESULT DISSLOVED AIR FLOTATION TANK

Flow rate of DAE:

i Auserage flow rate I 5400 TS b
r Feak hourly flow rate ‘ 10800 m3/day

Clean FIPSIG

Flow rate of Pressure tank :
Effluent Hir

1 Suw, wl
——
@ Hir

ﬁ_

I’T13,lJ min [JuF ni iz

Condi o

L
I—T‘ mgr,' " | lifl e
@7
el

f@

| Aueerane flow rate

Feak hourly flow rate

Total Suspended Solids (I55)

x Influgnt 13000 rrgl
\ 1 Effluent 2600 ol

Shadne fu Shdye Cunsditivning
Tank,. Titter Mress eic.

VYolume of scum : Gl ma3/day

RO T AT

Clear Closze

= 9 ) o a 4 o o" A AA 1y L. 1
E‘]J“VI 4.66 HUWDT M IUNMIUATIZH IS VVUIVAU TSN DYLLAD (existing) (919)



INPUT

ME. TANAPAT POREEY ANOND

AL SLUDGE FILTER PRESS

File  Menu

USER DATA

Murnber of filter presses unit(s)
Width of filtration plate

Length offiltration plate
MNumber of sludge storage tank 1

Diarneter

Depth of sludge

Mumber of sludge pumps

ineach sludge storage tank pump(s)

l 10 3 hr

Purnps flow rate

Az SLUDGE FILTER PRESS

File  Menu

Sludge flow rate :

Tank capacity e1.214 m3/day
From sludge purmp 12 m3/day

Sludge cake :

Diaily rate 077 m3fireek

Weakly rate 385 m3/day

Filter presses operate hrsfday

8
5 daysiweek
5

ko /e ke

Filter presses operate

Filtration rate

2h 5

1.05

#%Solids in sludge cake

Specific gravity of sludge cake

Detention time of
sludge storage tank

ga

T
—
&
—

Furmps efficiency

Operating period hrefperiod

ia

Furmps operate minutes
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Grit Chamber

Qdesign

hydraulic retention time
horizontal velocity
settling velocity

free

board

Solution

water volume

section area

water depth

tank

depth

tank
width

tank length

0.174

60.00

0.30

0.02

0.50

m3/d

m/s

m/s

Qdesign * HRT

10.44

m3

(Qpeak)

Qdesign / horizontal velocity

0.58

m2

HRT * settling velocity

1.20

m.

water depth + free boaerd

1.70

m.

section area / water depth

0.48

m.

water volume / section area

18.00

m.
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Equaulization pond

Qaverage
detention time
water depth

length / width ratio
emblankment slope
free board

solution

water volume

tank depth

bottom width

bottom length

top width

top length

bottom area

top area

volume

Check 12,731.80

\Y

174

10,200 m'/d
1.00 d
3.00 m.
5.00
1.00 : 3.00

0.50 m.

Qaverage * detention time

10,200.00  m’
water depth + free board
3.50 m.
21.00 m.
105.00 m.
bottom width +2*tank depth*emblankment slope
42.00
bottom length+2*tank depth*emblankment slope
126.00
bottom width*bottom length
2,205.00
top width*top length
5,292.00
(top area+bottom area+SQRT(top area*bottom area))
*tank depth/3

12,731.80

10,200.00 OK



Primary Sedimentation Tank
Qdesign

Qpeak
overflowrate(average flow)
water depth

free board

length to width ratio

solution

surface area

water volume

tank diameter

tank width

tank length

tank depth

tank volume

HRT

overflowrate at Qpeak

HRT at Qpeak

10,200 m3/d

15,000 m3/d
40.00 m3/m2.d
3.00 m.
0.50 m.

4.00

Qdesign / overflowrate
255.00 m2
surface area * water depth
765.00 m3
SQRT(surface area*4/3.14)
18.02 m.
SQRT(surface area /length to width ratio)
7.98 m.
tank width * length to width ratio
31.94 m.
water depth+free board
3.50 m.
tank depth*surface area
892.50° m3
water volume / Qdesign
0.08 d
1.80 hr
Qpeak / surface area
58.82 m3/m2.d
water volume / Qpeak
0.05 d

1.22 hr
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Activated Sludge (aeration tank)

Joyanldoonuuy

1) 8a3189U ANNEN : ANUAIS
2) Q

3) BOD5 inf

4) MLSS

5) MLRSS

6) TKN

7) Yield (Y)

8) Kd

9) BOD5/BODu

10)(F/M) Ratio

11) ANUTNYUVDIexcess sludge
12 )%BOD5 removal

13 )é"muﬁmmmﬁmmm?m@u’mmﬁ

[ [

14 )MAITHSUNIUNTY
Y

15)Masvesiluguaznaunay
Y
16 )Masvesiluguaznaueen
17 )MBIVDUATDUANBINA
18 Joonuuujlilaialaeda
19)F/M)
Qa’ U =Y

20 )NAZNOUNNDAANBINIA
21)ANUA3AURA
22)ANNEIA UG
23)Slope 1:

[ 09} =
24)52aUuU1an
25)Free board
Aad o
AFM

Y

a o &
1) misunasveinaeims

mass

10,150
150
3,750
10,000
40

0.5
0.06
0.68
0.33
3,750

95.53

20

100

10

10

0.33

25

0.5

176

A,/ U

un. / ang

un. / ang

un. / ang

un. / ang

UN.MLVSS / 4n.BOD5

IU-1

%

NN.0DNFIIU / L!,’Nﬂlcb'll.
HP /1,000 av.u.

IRV 38

v/ FU.

D) A
5311 / 1593

(Q * BODinf) / (F/M)



Y
151195009110

v v
2) vlsuasveuimleasa
Y

A Ay
NUNAUDY

9 [
ANNA1NIND9
1181711004
Y

WunUinog

Y
15310510

A3 1,466

3) MAUSUIRTUBIDUANDINA
Y

A Ay
NUNDUDN

9 [
ANuAIIN04

Aue1711004

9

wunnga

1J5u105949

4614 0.
mass / MLSS
1,230 ..

9y 9 [ 9y Y]
ANUNINNUD * ANWYIINUD
125 ATU.

Y
(2:52@111*Slope ) + AU
23 U.
[ g} Y o
(2*3zAUU*Slope ) + ATUYIINUDY
43 9.
Aunnga * anuenlings

989 ATY.

177

[ W.N.AUH9 + 1011089 + root(W.n.Auda

Y

*Wn.11n09) *szauin] / 3

1,466 1.4,
1.230 (l418)

Y e J . Yy o
AIUNINNUDN ANNYIINUDN

125 ATU.

v
[2* (52auii + free board ) * Slope ]
9y 9 [
+ AUANENUDY
26 1.
U g’
[2*(3gAUUN + free board) * Slope ]
+ AMueIAUS
46 U.
AMunN1nee * anventhnsa

1,196 AT,

[ W9 AU+ W.n.11989 + root( W.n.Auda

wn1hnde) *anuan] / 3



4) MIAMBATINIFUAZNBUNTL

Qr

J S o
5) ¥mauwaununn

detention time

v a -4
6) WIAINTLAITOUNTY

organic loading

7) malsuaazneuaIuny

excess sludge

8) MAIgAZNOU

sludge age

9) 1mBOD5utieen

BODeff

10 ) wisnlsimBoD5Agnivaeenlal

BODremoval

11) MAIANINABINTODNFIIU

02 requiment

1,992.26 IR

[ MLSS/(MLRSS-MLSS ) 1*Q

6,090 avu.w. /U
water volume / Q
0.144394 oty
3.465466 Y.

(Q * BODinf) / water volume

1.038821

Y*%BODremoval*Q*BODinf - ( Kd*mass )

450.40 an. /
mass / excess sludge
10.24 M

BODinf * ( 1 - %BODremoval )
6.705 un. / ans
( BODinf - BODeff) * Q
1454444 an. /3
BODremoval / (BOD5/BODu) -(1.42
*excess sludge ) + (4.3* TKN*Q )

1499.315 NN.ODAFIU / U

1 o o Ay A 9 2
12 ) 11IAINIAINUNADINITIHUDININAINADINITODNAGIIU

HP

02 requiment / O2 transfer capacity of aerator

62.47146 15981

nN.BOD5 / a1.1. U



13 ) MAREINUNADINIITHBINNNTNIU

HP

fA579001U 29.31207

o < a
14 ) i3wuginsalinueima

11U aerator

Y [
15 ) mswamilun ¥ lumsquazneundu

Y
il

Y ]
16 ) s wuilunldlumaguaznouosn

153a5aznoUaIUNY

Y
uIuily

46.60371 nn.saa

mixing energy requirement * water volume
29.31207 HP

62.47146

HP / S18999AT 9 UALDINA
6.25 1AT09

7 11509

(Qr/24 )/ MdaveIPumpgUAZNOUNTL

[

25375 11504

3 11509

excess sludge / AN T Uexcess sludge
av.u./

120.1077 gl

(USuaazneudiunu /24)

/ MANVOIPUMpPUAZNOUBDN

0.500449 1504

=
1 [GFGN



Seconary Clarifier
Qdesign

Qr

Influent MLSS
Overflow rate
Solid loading rate
water depth

free board
Soluion

Overflow rate surface area

Solid loading surface area

Selected surface area

water volume

tank diameter

Selected tank diameter

Actual surface area

tank depth

tank volume

detention time

10,150 m3/d
6,090 m3/d
3,750 mg/l

25 m3/m2.d

120 kg/m2.d
3 m.
Duin@e—rT

Qdesign / Overflow rate

406.00 m2

180

(Qdesign + Qr)*MLSS / Solid loading rate

507.50 m2
507.50 m2
surface area *water depth

1,522.50 m3

SQRT(surface area*4/3.14)

2543 m.
26.00 m.
530.66 m2
water depth + free board
3.5 m.
surface area *tank depth
1,857.31 m3
water volume /Qdesign
0.16 d

3.76 hr
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Chlorine Contact Tank

FoyaiilFeenuuy

1) Q = 10,000 au../ U
2) naudun = 30.00 U

3) andha o = 3.00 WU
4) 9119U Sub — Channel 2 7 X0

5) szduihan i 1,00 .

6) f1 Free board 5 0.50 .

M

Y
1) wilsuesvesiin

water volume = Q * contact time

208.33 .U,
2) MUY — 817 VoI NADINT
Channel width = Q/ (horizontal velocity * water depth )

= 2.31 9,

Channel length horizontal velocity * contact time

= 90.00 u.
3) WIVUIANAA VD09
tank width = channellength / no. of sub channel
F 12.86 4.
tank length = channel length / no. of subchannel * 0.1

* (no. of'sub channel = 1)

= 16.80 .
tank depth = water depth + free board
= 1.50 u.
tank volume = channel width*chaanel length*tank depth

312.50 IR
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Mixing (Blending) tank for Sludge Thickenner

Qaverage
detention time

water depth

length / width ratio

emblankment slope

free board
solution

water volume

tank depth

bottom width

bottom length

top width

top length

bottom area

top area

volume

Check

3

650 m'/d (See calculation in Thickener)

0.08 d (2hr) (See calculation in Thickener)

2.00 m. (See calculation in Thickener)
1.00

1.00 : 0.00

0.50 m.

Qaverage * detention time

5417 .m’
water depth + free board
250 m.
A48tk
550 m.
bottom width +2*tank depth*emblankment slope
5.50
bottom length+2*tank depth*emblankment slope
5.50
bottom width*bottom length
30.25
top width*top.length
30.25
(top area+bottom area+SQRT(top area*bottom area))
*tank depth/3

75.63

5417 OK



Example.Gravity thickener design
MIAUINDDNULUTIRTU
4
1. 1NUNNITODALY
PIUIUDY =
d' 1 -7
ANMNNAIADIU:
Quh=
Yy 9 <3
ANMVNUUVDIVDILAUL =
a <
Savoayd =
ANNGIAAD TU:
Qi =
Y 9 <3
ANMVUVUVDIVDILUL =
Aa <
suavoanye =
1 o o d (%
ANUD NI NNZVOIAAAT AU =
1 o o J 9 [
ANV UNIZVRIAAAIAINTU TN =
I
NITUBILUI(SLR) <

MIzFarmans (HLR) >

o 9

2. AU NUUVINIVY
o dy Aa v Y 1 [
2. 11UIURIVHIANUNHIVDIDIAIYANN TS UDILLUN (A)

A =

2.2ﬁ”I‘L!’Jil!ﬁi’l%ﬁ@ﬂ?i”lﬂﬁ%%ﬁﬁWﬁ@]{

HLR E

1 Y = 1 Y 9 Y Y 1 [
ATHLRADINUINNIN 9.0a‘u.u./(m.n.au)uawm"lﬂm SLR 18N 4700./(913.1.7U)

v
v o 9

Wudeuaniutdunore 1 HLR TA1u10021 9.081.30./(A7.3.51)
Y
wonldal HLR =

Y v
Q Naviwaf lnahda =

v

Q adaind lvarthosgaga =
Y

Qndeamsaunanaslylluda =

Y v < o od S v
ﬂ31lllellﬂslluellﬂ\illsllthuﬁaﬂﬂmWﬁNunla') =

180.00
1.15

2,070.00

270.00
1.15
3,105.00
1.01
1.03
47.00

9.00

66.06

4.09

9.80
647.43
270.00
377.43

0.0047
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m3/d
%

kg/d

m3/d
%

kg/d

kg/m2.d

m3/m2.d

m2

m3/m2.d

m3/m2.d
m3/d
m3/d
m3/d

%



Y v
238 TUIUDONULUNUNVDIN

[

THIUDI =

Do

¥

A d'Q 1 2
WUNHIVBANAZ O =
YAFUHIUFUINA VDN =
=~ Y Y ' J (%
@en 1FUNAEUHIUGUINAYDINT =
2 da r
WUNHIVBILNAZ 0N =
2.4057980UAISLR ey HLR Wodeiiduaesdeiy Q gugea
SLR =
HLR =
' A o o 9 2 o o =

2.5759989UA1 SLR 48 HLR (H00991UUH 40471 Q 1RaY
SLR =

9 v

1% =1 Y o
Q Nanua i Tnadnds =

v d

A 4 Y o 4
el Q aandn lnanoalaumae =
Y ] v
Q 1hndesmaaunauadliludelaomnas =
2.6MUINDONUVUANVANVDIDIN M UA 1T
v
srezNiuntion =
= [ 3’
anuanvessatirla =
mmﬁﬂﬂjmﬁ";uﬁﬂmﬂau(Settling Zone) =
< [ ]
naununnlung >
9 a
Mndoyaay
9y < o\ 24 Sy
ANUVNTU VDIV T U FaAINHaN1IIRD =
9y 9 <
ANUANIUVO LU TAYTIN =
9 Y Y 9 < 1 1 eaj F)
AD9M5 1HAINMINIUVO LU THEIUANVBIFUIY =
' Y 9 < A )
AMANUUNTUVD UV Taanae IUFUIY =
Y
ﬂwmmﬁﬂﬂlaﬁueﬁ’u(Thickening Zone) =h 1.
a :/1 9
595 veaFuIU =

A < g v
ﬂiuwmmﬂ\illﬂl\iiuwuﬂlu =

0.47

66.06
9.17
10.00

78.57

39.52

8.24

26.35
431.62
5.49
180.00

251.62

0.50
1.00
1.50

1.00

0.47
1.16
6.00

3.58

78.57

2,897.24
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%

m2

kg/m2.d

m3/m2.d

kg/m2.d
m3/d
m3/m2.d
m3/d

m3/d

%
%
%

%

*h

*h



a < 1 @
5oy IvDIAa e =
< ] o
1Fandunnluds =
h:
¥ = 2
l¥anuanvearudy =
Y
ANUANNINUAVDINT =

Y
ﬁmuﬂmmmmmﬁuﬁq =

1 1 1 v o A @
ﬂ']ﬂ'l']ﬂJﬁﬂl!@ﬂ@]']\‘1331’7'31\16119°Uﬂ\1ﬂUﬂﬂﬂu&ﬂﬂN"U@\‘]ﬂﬂ =

:/l v W { J Y
ANNANNINUAYEINICIANJAgUENA19UDINY) =

Used

3. AL ONLUVIUIADINAY (Blending Tank)
Mm3sdsu pH
MMIIANEITFIITINAZADU (Flocculants) HAZE13DU)
S o 4 4
1daununn 2 yu. el Q gegavesaaas
3 A Y o
Q Manua i nadnd =

Suasv0InINaY =
Y

o == [}
anludewaw =

Y
seeziuieli =
Y

A Aa v
WUNNIVOIDINTN =

Gummfgf'uvimgmé/ﬂmwmﬁqNﬁu(ﬂiﬁmmau) =

[

PUIANNTI T AUUDITINAI(NF ANTHATE) =

3,105.00
1.00
1.07
1.50
4.50
8.00
0.80
5.30

5.50

647.43
53.95
2.00
0.50
26.98
5.86

5.19
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kg/d

hr
m3/d

m3



4.99NUUUIZULNIY
IFuHUNIU MUIUDOAUUAGAUNST (4— 1)

l¥aums 4 — 1) Amsusamnasiaslumsniu

P =G@mV@-1)
Tuie: P = MdeiidesmsldlumsniuSad
G = AnuaIasuANU5 AN (30 — 85 AIUT)
m = ANNHLANadIA (Dynamic Viscosity), HIAU.IUN/M35.4.
Vv = 15ua5ve09,a0.4.

4. MUIURINDIVDINITAIU(P)

NNFAUNIT (4 1)

P =G2mV
1% G = 60.00
Y o oy
¥ madas = 2mih = 0.002004
p = 389.23
A A 4
l¥1lszaninmveuomes = 50.00
o w Saq ¥
A189UDINDINDT N 1Y = 0.78
1 v Y
5.90AUUUTEUUMSTAAIVL
° a v Y
s.1muavlsuavesaanIvy
QgIgAvDIAAAT = 3,105.00
J5LANTNNVDINTUINALNDU = 85.00
Y- 4N | v o os/’ Y]
Q aAT01800NNHINTUNIA DI = 2,639.25
Q A8AIA800NVINGIN VLN T a4 H 2,639.25
42.71
A v v o 9 [ v .
5.200nuuLIRs0gUaaadnIna st ldedesaant(Digester)
FlavoUATOIFUATAD — Plunger — type Pump
o o a
FTUVAIANMIGUATAD = WANMAIVAY
sEUUMITNUUUAToIgUAAAT
a1 5.00

£}

1119929 120.00

sec-1

N.s/m2

m3/d

kg/d
kg/d

m3/d

min

min



danguaaas =

5.3fummdadInlSnIadad (Sludge Volume Ratio,SVR)

a [ v o 9 a o A 1w
SVR = 1Sasaand luaeihvu /USnasaaninaigesnanelu

a [V ( o o
Usuasadad ludaidu =
SVR =

Y Y

o a o 9 v o Y o Y

6.f1narmlsaniladuesnandaidu (© waw)
Y

Q 1du =

o < f 5
7 Anamanududuvesveandsluiiladu (Tss idw)

Y
TSS 1hdu %

8. A1UIUMIA1 BODS vt ladu (BOD5 1hau)

AuyATRIINTIIMIAUINODNIUUIZUUDIOE I8 BODS /TSS 111

BOD1AuU =

0.71

117.86

2.76

604.72

465.75

770.19

0.53

408.20

187

m3/min

m3

m3/d

kg/d

mg/1

mg/l



Anaerobic Digestion

) Y
fviuale

sludgednprimary sedimentation(kg/d)

sludged1nsecondary
sedimentation(kg/d)
UIUDIdigestion(9)

%VSS reduction

%dry solid of raw sludge

%dry solid of degested sludge
VSS/SS ratio

sludge gravity of raw sludge
sludge gravity of digested sludge
digested time(day)

freeboard(m)

solution
1 .ﬂ?mmsludgimﬁwm(kg/d)
2. 1115w msludge
%sludgeAULAAZHY
ﬂ?mmsludge@i@ﬁﬂ(kg/d)
3.1J§111ius|udgeﬁﬂ
15uassludgeda(m3a/d)
4. viVolatile solid tiagFixed solid
VSS(kg/d)
FS(kg/d)
5.1 Remain VSS
Remain VSS(kg/d)

6.m11U5u1AssludgeNHIUMsIREaa1Y

5uassludgenriunsgsaaals(ma/d)

1300

470

52

0.752

1.08

1.07

30

1770

100

1770

28.64078

1331.04

438.96

638.8992

20.1469

188



7. mSuassiudgelugadigestion

1/5u1m5siudgelunadigestion(m3)

8.111Area sludge
1ﬁsludge depth(m)=
A(m2)
9.11vu1ANdigestion
diameter’e]fhw‘%?(m)
Lﬁ@ﬂdiameter(m):
Areasonuuu(m?2)

1JSasoam3)

689.3458

3

229.7819

17.10894

18

254.34

1017.36

189
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A20819518MIAIUIN NTOBNLLUTEUL Sludge-Drying Bed

Design :

Soln.

Raw Sludge :

% Dry solids
Sludge gravity
Drying time

Sludge depth
Media depth
Freeboard

Length / Width ratio

No. of tank per (sludge per day )

LUV Anaerobic Digestion

Sludge Volume =

Design sludge

Surface area

Tank width

Tank length =

Tank depth

= 1.07

= 0.2 m.
= 05 m.

= 0.5 m.

- 1 unit

Digested Sludge withdraw
m3/
22 day
Sludge volume/No.of tank per (sludge/day
)
22 m3/day/tank
Design sludge / sludge depth
110.0000 m2
Sqgr( Surface area / Length / Width ratio)
4.6904 m.
Tank width* ( Length / Width ratio )
23.4521 m.
Sludge depth + media depth + freeboard

1.20 m.



Used :

191

Tank width = 5 m.

Tank length 5 m.

Tank depth

Tank volum ank depth*Tank length
)*No.of tank

Total unit

Total Volume \ - g 0 e*Total unit

AONUUINLUSNNS

wammdwﬁwmé’ﬂ



ADE1INITAIUIN

mytlszunasmalgevesnisesnuuuszuvinininde

1. Uadu (EQ)

excavation volume = pond volume

excavation cost = excavation volume * unit cost
excavation cost excavation volume unit cost
B 1,275,000 12750 100

(% ) <3 . . .
2. falnseaeneounsa@sumiai (Primary Sedimentation tank)
2.1 ANuANAUYA

excavation depth = water depth — elevation + floor thickness

excavation depth water depth elevation

floor thickness

2.30 3 1

0.3

(elevation =+1.00 above ground level (=0.00))

61



2.2 ulaseadha (Fanaw)

Wall concrete =

3.14* (diameter + wall thickness) * tank depth * wall thickness

Wall concrete

diameter

wall thickness

tank depth

wall thickness

50.14

18

0.25

85

0.25

Floor concrete = 3.14 /4 * ( (diameter + 2 * wall thickness + 2 * 0.1 )*2)*floor thickness

Floor concrete

diameter

floor thickness

82.35

18

0.3

Total concrete = total of tank * ( wall concrete + Floor concrete)

Total concrete

total of tank

wall concrete

Floor concrete

132.49 1 50.141875 82.351995
Structure cost = total concrete * unit cost
Structure cost total concrete unit cost
B 264,987.74 132.49 2000

€61



Y o A A
nulaseasng (GNGIYIIEY)

Wall concrete = (2 * tank width + 2 * tank length + 4 * wall thickness )* tank Depth * wall thickness

Wall concrete

tank width

tank length

wall thickness

tank Depth

wall thickness

70.88

8

32

0.25

3.5

0.25

Floor concrete = (tank width + 2 * wall thickness + 2 * 0.1)*(tank length + 2 * Wall thickness + 2 * 0.1)*Floor thickness

Floor concrete

tank width

tank length

wall thickness

Floor thickness

85.35

8

32

0.25

0.3

Total concrete =

total of tank * (wall concrete + floor concrete)

Total concrete total of tank wall concrete floor concrete
156.22 1 70.875 85.347
Structure cost = total concrete * unit cost
Structure cost total concrete unit cost
B 312,444.00 156.222 2000

v6l1



2.3 NUYAAU(HINAY)

bottom area

= (diameter + 2 * wall thickness + 2 * 0.5)"2

bottom arca diameter wall thickness
380.25 18 0.25
Top area = (diameter + 2 * wall thickness + 2 * 0.5 + 2 * excavation depth / tan (a))"2
Top area diameter wall thickness excavation depth |angel with ground (a)
499.07 18 0.25 2.3 45

Excavation volume = (bottom area + top area +sqrt (bottom area * top area)) * excavation depth / 3

Excavation volume

bottom area

top area

excavation depth

1,008.13

380.25

499.07

23

Total excavation cost = excavation volume

* total of tank * unit cost

Total excavation cost|

excavation volume

total of tank

unit cost

B 100,812.77

1,008.13

1

100

S61



=
QWUﬂﬂﬂU(ﬂQﬁmaﬂm)

bottom width = tank width + 2 * wall thickness + 2 * 0.1
bottom width tank width wall thickness
8.70 8 0.25

bottom length = tank length + 2 * wall thickness +2 * 0.1

bottom length

tank length

wall thickness

32.70

32

0.25

bottom area

= bottom width * bottom length

bottom area bottom width bottom length
284.49 8.70 32.70
Top area = (bottom width + 2 * excavation depth / tan(a) ) * (bottom Length + 2 * excavation depth / tan (a))
Top area bottom width excavation depth bottom Length - |angel with ground (a)
410.13 8.70 2.3 327 45

961



Excavation volume = (bottom area + top area +sqrt (bottom area * top area)) * excavation depth / 3

Excavation volume bottom area top area excavation depth
794.42 284.49 410.13 2.30
Total excavation cost = excavation volume * total of tank * unit cost
Total excavation cost| excavation volume total of tank unit cost

B 79,441.77

794.42

1

100

3.UITUTIN

3.1 §IUIINUHDINAN)

(Primary Sedimentation tank)

Weight of water (ton) = (3.14/4 )* (diameter"2) * water height * density of water (ton/m”3)
Weight of water diameter water height density of water
763.02 18 3 1

Weight of tank (ton)

Weight of tank

total concrete

density of concrete

331.23

132.49

2.5

= total concrete * density of concrete(ton/m”3)

L61



Total weight of tank = Weight of tank +Weigth of water

Total weight of tank| Weigth of tank Weigth of water
1,094.25 331.23 763.02
Foundation cost = (Total weight of tank / bearing capacity of soil (ton/m”2) )*unit cost (Baht/m"2)
Foundation cost |Total weight of tank pearing capacity of soi unit cost
B 164,138.20 1,094.25 20 3000

1 QU d’ li'
FIUINNUH(DITH YY)

Weigth of water = width * length * water height * density of water
Weigth of water width length water height density of water
768 8 32 3 1
Weigth of tank = total concrete * density of concrete
Weigth of tank total concrete density of concrete
390.555 156.22 2.5

861



<
3.2 i@y

Total weight of tank = Weigth of tank +Weigth of water

Total weight of tank

Weigth of tank

Weigth of water

1,158.56

390.555

768

Foundation cost

= (Total weight of tank / bearing capacity of soil (ton/m”2) )*unit cost (Baht/m”2)

Foundation cost

Total weight of tank

bearing capacity of soi

unit cost

B 173,783.25

1,158.56

20

3000

fanaw

Numbers of Foundation = total wight of tank / weight resistance per pile

Numbers of Foundatig

total wight of tank

yeight resistance perpile

109

1,094.25

10

Foundation cost

= mumber of foundation pile * unit cost

Foundation cost

[lumbers of Foundatig

unit cost

661



B 21,885.09

109

200

A A
NGIY(GINY

Numbers of Foundation = total wight of tank / weight resistance perpile

Numbers of Foundatig

total wight of tank

yeight resistance perpile

116

1,158.56

10

Foundation cost

= number of foundation pile * unit cost

Foundation cost

[lumbers of Foundatig

unit cost

B 23,171.10

116

200

4. 'y

DInNaN

inside wall forming = 3.14*diameter* (water depth+ free board)

(Primary Sedimentation tank)

inside wall forming

diameter

water depth

free board

197.82

18

3

0.5

00¢



outside wall forming = 3.14*diameter* (water depth + floor thickness + free board)

outside wall forming

diameter

water depth free board floor thickness
214.78 18 3 0.5 0.3
total forming area = inside wall forming + outside wall forming
total forming area | inside wall forming| outside wall forming
412.60 197.82 214.78

Total forming cost = Total forming are * unit cost

Total forming cost | Total forming are unit cost

B 49,511.52 412.60 120
Dafmagy

inside wall forming = (2 * width + 2 * length) * (water depth + free board)

inside wall forming width length water depth free board

280.00 8 32 3 0.5

10¢



outside wall forming = [ 2 * (width + 2 * wall thickness) +2 * (length +2 * wall thickness) ]* (water depth + free board+floor thickness)

outside wall forming

width

length

wall thickness

water depth

free board

floor thickness

311.60

8

32

0.25

3

0.5

0.3

total forming area = inside wall forming + outside wall forming

total forming area

inside wall forming

outside wall forming

591.60 280.00 311.60
Total forming cost = Total forming are * unit cost
Total forming cost | Total forming are unit cost

B 70,992.00

591.60

120

0¢



WA a d
sz IRl I neNHNUE

Y

v = ¢/ a o A o =
HIWYTUNNU I‘]Jiﬂ'luu‘ﬂ NAIUN 13 ﬂfﬂﬂm W.A. 2513 qUTINTANKI

a a @ a a A 9 a 4
ﬂiﬂlﬂl'l@]%ﬂ]ﬁ’)ﬂiihﬁ?ﬁﬁiﬂm“ﬂ@ F1VNIAINTTUAULINADN AUSIAINTIUAITAT

g9

4 a [ = = 9 = 1 [ a 4
YWIAINTUNHIINGIY Gl,uﬂﬂ'liﬁﬂ}ﬂ 2535 LLﬁ&LSU'IﬁﬂHW]’E]iﬂ‘l’iﬁﬂg@]i’)ﬁ?ﬂiihﬁWﬁ@]i

'
a A

UrTaNa NIWAINIAUMIINGIEY 130 W.A. 2541

Q

203



	ปกภาษาไทย
	ปกภาษาไทย
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 วัตถุประสงค์และขอบเขตการวิจัย
	บทที่ 3 ทฤษฎีสำหรับการวิเคราะห์และออกแบบกระบวนการบำบัดน้ำเสีย
	บทที่ 4 การพัฒนาโปรแกรม
	บทที่ 5 สรุปและข้อเสนอแนะ
	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน



