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Swimming Pool Types

1. Skimmer System

e  Component

Skimmer
Vacuum

Inlet

Main Drain

Make Up
Circulating Pump
Treatment
Heating System

SPRT. B2 401 g SN
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Swimming Pool Types

1. Skimmer System

Skimmer Feature
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Swimming Pool Types

2. Over Flow System

«  Component

Gutter Drain
Vacuum

Inlet

Main Drain
Balance Tank
Make Up
Circulating Pump
Treatment
Heating System

L3080 BN (O R o
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2. ‘Over FIngi_ System
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1. Filter

Note: No. Of Filter Equal No. Of Operating Pump
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Chemical Treatment

4. Dosing Pump
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Design
1. Requirements

A. Equipments

e Circulation Pumps

 Filter
« Balance Tank
e UV

 Dosing Pump
 Heaters
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Design
» Case Study

e Pool Data

1. Length= 20 m
2. Wide =10m

3. Depth =1.5m



ENGINEERING CONSULTANTS GROUP sA

I ECG s sl

Design

e Pumps
. Requirements Data

1. Pool Parameters (From Pool Plan

& Sections)
2. Turn Over ( According.To
Application )

. Turn Over:

A. Kids (2 Hours)
B. Private (4 Hours)
C. Public (6 Hours)



« Pumps

TITLE : Swimming Pool Calculation

Pool Data Pump
. Length .. 2000m Using e 2:flump Operating
Wide 10.00im Using 1:Hump Standby
~ Perimeter """""""""" E‘r[}{}ﬂ m Capacity of each pump 25.ﬂﬁ| malhrs
Area B R A 110.07 gpm
Average Depth 15m Approx. Pipe length 25:m
S . T [ e ................................. . m
Turnaover Period 6.00:hrs Residual Head """"""""""""""""" Em
e 5000 b B ................................. : m
. 220.14igpm Friction Head Loss 0 7Tim
..................................... = —r
Pump Efficiency 01.55;
Approx. Pump Power 1.83(kW




* Pumps

Inlet Pipe
Mubmer of inlet
Flow rate per each inlet
Total Water flow rate

Water Velocity

Main pipe inside diameter

Hazen roughness constant
Friction head loss per 100 meter

Fipe length
Friction head loss

ECGUl /s s\
Design
liain Branhes

E— .

5.00 m3 hrs

. LU
50.00 50.00 m3/ hrs
........................ T
4.92 fiis
ﬂ 11ﬂ.ﬂﬁJmm
150 150 PVC
1.720 1.720{m H20/100m
50.00 10.00:m
0.86 0.17]/m H20
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Design

 Pump Selection

Modelos / Types : CF-2 / VERT = BR-2

H 28
m.c.a o 2.850

B r.p.m.
22 __1?::‘:__:
oo f—— ‘H‘“‘--m..-““:.._"':__“-___m,.
18 ?_____::1:""--.________“& :ﬁ-‘:-:‘:"“'--._
16 “"_'_““'--\\\\‘\... EK‘\‘\EH
o I - == D P i W
: VLW S BN SN S NN
. LAY O s O - )

; I N SOSOR

E VAW W D N NGO NN

) \ X N2 =%

; s & % | %)

| \/I/
0 25 50 75 100 125 150 175 200 225 Q
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Desngn

Pump Selectlon Lt

T

Tipo /Tipe " Altura manometrica m.c.a. - Manometric height w.c.m. |
0 B HP KW RPM 6|8 101214 16|18 20 2 DNA DN
18170 ronce
_ (ast Iron Bronze 230V 1400V Caudal mé/h - Flow mé/h
~ CF2300/VERT | BR-2300 3 22 2880 9 |52 61 | 54 B0 4 X N DNg0*
~ CF2400/VERT ' BR2400 | 4 3 280 2 69 M B B B & & X DNGO* DNGD* =
- CF2550/VERT |BR2550 55 4 (2806535 % W M T g M Y DN125DNTOD
o CrasVERT [eraset | ss | ¢ om0 w5 v [ w0 W @] @ DNT25 DVIOD
~ CF2750/VERT  BR2750 ' 75 55 280 27 125 B | 1% 15 09 B H DNIZ5 DNTOD
CF-21000/VERT BR-21000 10 75 2840 55 180 7516 | M9 15 M9 w0 T DN125 DN1OO. |
~ CF21250/VERT ' BR-21250 125 92 2850 000 19 18 16 50 1% 10 % DN125 D100
. CF21500/VERT ' BR-21500 15 11 2850 M6 MW W M 1% 17 M % NI

DN
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- i =T o el e : ..:I._l-_ =T i . -+ . ST : ) 0 - -
.+ Pump Selection . T Skl L Ykl A
< ot K - i ; - . A . 2 i ‘
N B I.: -
= =
. = = == e
[ il v L Iu I ,a! [ ] = |:
e a
i =t
i =By _ | ( EI: =/
’ - a9 s
S
A 4N
T T [
' ¢ Lo e S
- E 1
; HIERRO | BRONCE Modelos/Types a 2.900 r.p.m. Aspiracion/Intake Impulsion/Output Embalaje |Peso Kg.

@ CASTIRON/'BRONZE | A |B |C |D |E | F G | H | | | J |[BDNA DA | PA |N°T|@T @DNI DI | Pl |[N°T|@T| L, | A, | H, | Hi | Br
CF-2300 BR-2300 |465 880|425 | 80 (605|410 | 275|200 |320 | 250 | 80 200|160 | 4 | 18 | 80 (200 (160 | 4 | 18 [1.050/ 400 |660| 75 | 90 By
CF-2400 BR-2400 | 465 910 425 | 80 | 605 (410 | 275|200 |320 250 | 80 (200|160 4 | 18 | 80 |200 160 | 4 | 18 |1.050| 400 660 | 79 | 96
CF-2550 _BRB-2 550 500 455 | 105 | 635 | 435 | 280 | 216 280|125 | 250|210 | 8 | 18 (100|220 (180 | 8 | 18 |1.150 400 | 660 | 104 | 124 e
CF-2551 |BR-2551 |500) 985|455 | 105 | 635 | 435 | 280 | 215 330|280 (125|250 | 210 | 8 | 18 | 100 (220 (180 | 8 | 18 [1.150| 400 | 660 | 104 | 124 ’

= CF-2750 |BR-2750 | 500 1050 455 | 105 | 675 | 435 | 280 | 215 | 330 280 | 125|250 | 210 8 | 18 | 100 | 220|180 | 8 | 18 |1.150) 400 | 660 | 121 | 140

- CF-2 1000 BR-2 1000 | 525 1095|470 | 120 | 725 | 465 | 325 | 275 | 345 | 330 | 125 | 250|210 | € | 18 | 100 |220 | 180 | & | 18 |1.150| 400 | 660 | 140 | 163

f. CF-2 1250  BR-2 1250 | 525 (1130|470 | 120 | 725 | 465 325 | 275 | 345 | 330 (125|250 | 210 | 8 | 18 | 100 (220 (180 | 8 | 18 |1.150| 400 | 660 | 148 | 163
! CF-2 1500 BR-2 1500 525 1130|470 | 120 | 725 | 465 | 325 | 275 | 345 | 330 | 125 | 250|210 8 | 18 | 100 |220 (180 | 8 | 18 |1.150| 400 | 660 | 148 | 168
n * Para dimensiones de bomba en montaje vertical, consulte con nuestro departamento tecnico.
* Please contact our technical department for measure of vertical mounted pump.
o - 3 pRrad 2 o » 3 ek ' o b e B th U Akl S ‘i
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Design
- Filter

Filter

Mumber of Filters
=envice factor

Flow rate per each filter

3086 mas hrs /m2

Filtration speed

Filtration Area 1.04:mZ

Filter Diameter 1.15{m
45.35{linch

Backwash time 5.00:mins

Backwash per each filter E*I.EEﬂran'hrS
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Design
 Balance Tank
Balancing Tank
Bathers Water displacement N 41 00 liters/m2
1 .D‘I_gallﬂns.ﬂ’tE

Total water displaced 2. 20 m3
Backwash volume s 250D
Evaporation rate o B 10.00: mmdym2iday
Evaporation volume 2 00 m3
=afty Factar """""""""""" 120
Tank Effective volume 15371 3
Tank Height e e S NS V)
Tank Area e - ‘1E e
Make-Ulp Water period 2 S ‘1IIIEI hir
Make-Up Water flow rate ____________________ ‘153? M3 hrs
Whater Velocity 1.50:mis

. =
Make-Llp Water pipe diameter a0.21 1




| 3609

o Vo P K Gy T”wp DN fang HeTJ:hitIA e

Calr-UVMP Qm'h)  Lamps | lamps 0V O Imebioutet anl teactoy
I EEREEE R
g W[ 0 1w m (o] @ |[m

PO T8 | L [ W] 18 | 5[5 m
20| NP5 [ Mo [ 1 (o] w5 | 180 [ g8 | om
LAE IR RE R R
w2 W0 | 0 | 2 [ M| I [ % [l |
26 NP0 | 65 | 3 [ W | o [ 30 [ 1o | %

m | 4 R

o | 32684

MP240
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Design

Dosing Pump Calculation
VOLUME Of Water To be Treated= 20*10*1.5 = 300 m3
As 3 gm Of Chlorine For 1 m3 Of Water

e b

So Weight Of Chlorine To be Dosed = 900 gm,

4. 1 Kg Of Chlorine Used For 100 Liter Of Water To Make
Solution With 10% Concentration , So For 900 gm Of
Chlorine IT Requires 90 L

5. Flow Of Dosing Pumps= 90 / Turn Over =15 L/ H

6. Dosing Pump Head = 1.5 Circulating Pump Head



Design

 Electric Heaters Calculation

Wiater Heater

T- i =mr=r ofifir= i
(1= o T (h— T

wihere:
] wwater denisty,
O - water s pecific heat,
W Pool wolume, m-
P desiraed water temperature, 7
e initial temperature,
g ks ool heat-up Tirmee, bhrs
g pocl heat-up rate ., WS

- Heagr | os=s
= L1 At — 25

where:

wiwater surface area
water pool temperature

At e

ambient temperatur=s
shaeltered po=sition=s

s [ heat loss from pool surface

Reguired heater output = O + s

ECGitinsd)is\e

ENGINEERING CONSULTANTS GROUP sA

L e [

Crwerall coeflicient of heat transfer, |

215445

532 V6579

Sl 0 i
ot W3 il (B o
g i

-

=

hr=s

B uur
BTLiIfhr

BT hr

S54 3125

hiur
BTl Ihr



esign

Electrlc Heaters Selectlon

Crwerheating limit control

780

==

525

ouT

476

Technical data

Capacity kKW

Itermn o,
151001 &

310

[Py

Dirain plug

Ao0OW S-phase

A1 5W S-phase

2= "1=

T ERKWW 26650

19D SKWW 275

3 Electric Heaters Each

72 Kw & 1 Electrlc Heater

1510029 P =12 24 KWW 35S D2EKWW RGO
1510030 Pl e 1 W ] SO RWW SBT3 BARWN S50
1S M1T0O0O0O03S BT A= SIS KWW S22 ZORWW S
1510045 Rl S A S RWW S5 <L THEWW S8
151 000D = T e — SO WW BN S kWN SO
TS100F7F2 el BF="F 2 2R T D TEEREWWY 1TDES8

S0 R Jo -2 (P 0@ -5

Iterm: o,

Capacity

Z23J30%W S-phase

THMTO2T1T &

xS =12

1B RKWW SRS

1510229

Pl =22

2 KWW SIS

1510230

21 S5=320)

SO RWW SN

151023

Bl 2=25

IS KWWY S

15102495

Bl 5=a45

SR SRV T T 2

1510250

R 21 S=0

SOREWW TS 1A

For heaters wwith titaniurm element add T afier the iterm mao.
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Design

Mechanical Room Dimensions

060

tl""'l

EH EH EH UV
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Manual Calculation

* Pumps

« Q=(L*W*D)/Turn Over

* No of Pumps = Q/( No of Operating Pumps )

« Head = ( (P static + P residual + P filter) major + (P
friction) minor)
Where :

« P static = Pump Room Height

* Presidual= 5m

« Pfilter 5m

* P friction : H f.pipe = 6.78 (L / D *1.165) * [ VI C ]*1.85)
H f.fit = k * H f.pipe
H minor = H f.pipe + H f.fit
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Manual Calculation
. Filter

* Q=( Service Factor * Q pumps flow rate)/ No of
Filter

 Where NO of Filter = No of Operating Pump

« Service Factor =1.25
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Manual Calculation

 Balance Tank
« Tank Effective volume = Safety Factor * (Total
water displaced + Backwash volume +
Evaporation volume )

« Safety Factor = 1.2

* Total water displaced = (Pool Area * Bathers Water
displacement )/ 1000

Where : Bathers Water displacement =41 L/m2
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Manual Calculation

« Balance Tank

 Backwash volume = Number of Filters *
Backwash time * Backwash per each filter )/ 60

Where : Backwash time =5 min

« Evaporation volume = (Pool Area * Evaporation
rate) /1000

Where : Evaporation rate = 10 mm/m2
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Manual Calculation

« Balance Tank

* Make Up Flow Rate = Tank Effective volume /
Make-Up Water period

Where : Make-Up Water period =1 hour

« Make Up Diameter = (4*(Make Up Flow Rate
13600)/(3.14* Water Velocity))*0.5*1000

Where : Water Velocity = 2 m/s
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Manual Calculation

« Heaters

1- Water direct heating
* Q=(rc, V(- 1))/x* 3600

Where:
« r:water density, (998) kg/m3
* ¢, : water specific heat, (4.18) kd/ Kg
« V: Pool volume, m3
* {:: desired water temperature, °C (27) °C
» 1 :initial temperature, °C (14)°C
e X pool heat-up time, hrs (48.00) hr

e Q: pool heat-up rate, kW
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Manual Calculation

« Heaters

2- Heat Loss
« Q2=UA (tp -ta)
Where:
« U: Overall coefficient of heat transfer, (0.06) kW/m2
« A: water surface area,
* {p . water pool temperature (27) °C
« ta ambient temperature, °C (14) °C
« sheltered positions
Where 1 hr for Uncovered Pool & 0.5 hr For Covered
Pool
» Q,: heat loss from pool surface, kW
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Manual Calculation

« Heaters

Required heater output = Q1 + Q2
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Manual Calculation

 Pool Routing

Inlet Nozzle :

Based on MFG recommendati_on = 5 m3/h

Max Distance = b6m
Dist. From corner= 1.5 m

Wall Inlet

(rr-:,) -

v

Floor Inlets 4

Floor Inlet



. Pool Rou'ting

Gutter Drain:
| Max Distanc__e = 46 m

Skimmer : . B
Max Distance =~ (15t025 ) ft- 1

Vacuum :
- Max Distance = (20) m

Manual Calculation
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Manual Calculation
 Pool Routing

Main Drain :

Max Distance :

6 9.20
Dist. From corner 180  4.60
Note :

At less 2 Main Drain If Possible
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Manual Calculation
 Pool Routing

Pipe Sizing:
Suction ( Pressurized ) : 1to 1.5 m/s

Suction ( By Gravity ) : 0.8 m/s

Discharge . 1.5t024 m/s

Note :
Pipe Diameter Should be Not Exceeds 110 mm

All Feature 50 mm



Pool Routing

Pipe Sizing:

ECGiDusi) sy
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Manual Calculation

Floww Rate Pipe Diameter Area Welocity

N3 nnA NWMeter Az Misec
50 25 0022 000037994 36.56
5k 32 00284 000063315 21.94
50 40 00352 0001028695 13.50
50 50 00452 0001603786 8. 66
50 63 0.057| 0002550465 5 45
50 75 00678 0003608519 3.85
50 20 O0814] 9005201379 267
50| 110 || 0.0994| 0.007 756083 1.79
50 125 0113 0010023665 41.39
56 140 01266 0012581635 110
S50 160 01446 00164136591 0.85
S50 200 0. 1808| 0025660582 0.54
50 225 0214 0. 03594986 0.39
50 250 0238 0. 04446554 0.31
50 280 0O 2666 0055794315 025
50 315 0.3 007065 0.20
50 355 03381 0089734614 015
50 400 0. 3809 0113891576 0.12
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Manual Calculation
Pool Routing

Pipe Distributions:
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Special Cases
« Combo Unit 1

P

With 3/4 HP pump with 11 m?h flow at 10 m.c.a., 3 cartridge filters of 5 m*h flow rate each. Total filtration

surface 6.9 m®. Control box included. Code Standard Standard Standard

Packing Weight Kg Volume m?
18546 1 2 1.241



~ Special Case
- ComboUnit1

o

- i
: Drain
r 1115 135”_?5 Skimmer mouth
i . l
e "\
|

J
540

o = =)
! -
L]
- .
o
=]
i
e
L. 1460
-

S

Water lavel

14:" Pood cleaning
Watar discharge

ER]

1130

Suction nozzle

| Light

Waber discharga

£

[

-l:lr
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Special Cases
Combo Unit 2

With Terra 50 cartridge filter with maximum flow 15 m3h, Sena pump 1.25 HP, 100 W light and program-
mable control box. An electric heater and chlorinator can also be incorporated. One single filter replaces the

three used in Combo |. Improved return of water to pool. This Combo |l can also be installed as one compact
unit or can be installed as 2 separated paris.

Code Standard Standard Standard
Packing Weight Kg Volume m?

White cartridge filter, 15 m3/h flow 27413 1 79 1.41
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Spemal
Combo Unlt 2

1460

1000
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e
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~+ COMPACT FILTRATION UNITS

. Flow Rate Up TO 60 m3\h



Fountain

A. Equipments

Circulation Pumps
Filter

Balance Tank
Dosing Pump

Display Pumps

ECGiDusi) sy
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Fountain
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Display Nozzle

Aerator Jet Bursting Jet

NAE

series
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Display Nozzle

ﬁ ia““ ‘miiﬂnﬂm iihdilf ‘i'? 1

|-"" ﬁr-

WJJJ'J Y 4 | o
NEF NEA

ssssss series




Display Nozzle

-~ g

Rain Curtain

NRC

series

ECG Ul inst) s
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Display Nozzle
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Fountain Design

e Nozzle Selection
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Fountain Design
Nozzle Selection
Dimensions (in mm) Performance
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Fountain Design
« Circulation Pump

Pump Calculation :
Q = Volume / Turn Over
Where :Turn Over = Max 2 Hours

Head = P residual + P static + P filter + P friction

Where :

P residual : From Catalogue

P filter : dm

P static : Pump Room Height

P friction : H f.pipe =6.78 ((L/ D *1.165) *[V / C ]*1.85)
H f.fit = k* H f.pipe
H minor = H f.pipe + H f.fit
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Fountain Design
* Display Pumps

Pump Calculation :
Q = ( No of Nozzle * Q nozzle)
Head = P residual + P static + P friction

Where :
P residual : From Catalogue

P static : Pump Room Height

P friction : H f.pipe = 6.78 ((L/ D A1.165) * [ V/ C ]*1.85)
H f.fit= k * H f.pipe
H minor = H f.pipe + H f.fit
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Fountain Design

e Check

We Need Balance Tank or Not ?

Q = (Q circulation pump + Q display pump) = Gallon / min
V circulation = (Gallon / min) * 6 min

IF V circulation <V fountain We Not Need

IF V circulation > V fountain We Need

Or Increase Fountain Depth



