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Over View



Swimming Pool Types 

1. Skimmer System  

• Component

1. Skimmer 
2. Vacuum
3. Inlet
4. Main Drain
5. Make Up
6. Circulating Pump
7. Treatment
8. Heating System



Swimming Pool Types 

1. Skimmer System  

Skimmer Feature  



Swimming Pool Types 

1. Skimmer System  



Swimming Pool Types 

2. Over Flow System  

• Component

1. Gutter Drain 
2. Vacuum
3. Inlet
4. Main Drain
5. Balance Tank
6. Make Up
7. Circulating Pump
8. Treatment
9. Heating System



Swimming Pool Types 

2. Over Flow System  



Swimming Pool Types 

2. Over Flow System  



Treatment



Filtration

1. Filter

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



Treatment

2. Ultraviolet



Treatment

3. Ozone

650 W 850 W 1150 W



Chemical Treatment

4. Dosing Pump



Chemical Treatment

4. Dosing Pump



Chemical Treatment
4. Dosing Pump



Design

1. Requirements

A. Equipments

• Circulation Pumps
• Filter
• Balance Tank
• UV
• Dosing Pump
• Heaters



Design

• Pool Data       

1. Length =  20 m

2. Wide     = 10 m

3. Depth   = 1.5 m

• Case Study



Design

• Pumps

I. Requirements Data       

1. Pool Parameters  (From Pool Plan 
& Sections)

2. Turn Over ( According To 
Application )

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

• Turn Over:



Design

• Pumps



Design
• Pumps



Design

• Pump Selection



Design

• Pump Selection



Design

• Pump Selection



Design
• Filter



Design
• Filter Selection



Design
• Balance Tank



Design

• UV



Design

• Dosing Pump Calculation

1. VOLUME Of Water To be Treated= 20*10*1.5 = 300 m3

2. As 3 gm Of Chlorine For 1 m3 Of Water

3. 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



Design
• Electric Heaters Selection

3 Electric Heaters Each
72 Kw & 1 Electric Heater    
36 Kw



Design

• Mechanical Room Dimensions



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 
• P residual =  5m
• P filter       =  5m
• 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



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



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



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



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 
/3600)/(3.14* Water Velocity))^0.5*1000

Where :  Water Velocity = 2 m/s



Manual Calculation 

• Heaters 

1- Water direct heating
• Q1= (r cp V (tf - ti))/x * 3600 

Where:
• r : water density,                                      (998) kg/m3 
• cp : water specific heat,                           (4.18) kJ/ Kg
• V :  Pool volume, m3

• tf : desired water temperature, oC (27) oC
• ti : initial temperature, oC (14) oC
• x pool heat-up time, hrs (48.00) hr 
• Q1: pool heat-up rate, kW



Manual Calculation 

• Heaters 

2- Heat Loss
• Q2= U A (tp - ta)

Where:
• U: Overall coefficient of heat transfer,     (0.06) kW/m2 
• A: water surface area,                           
• tp : water pool temperature                         (27) oC
• ta ambient temperature, oC (14) oC
• sheltered positions  

Where 1 hr for Uncovered Pool & 0.5 hr For Covered 
Pool

• Q2: heat loss from pool surface, kW



Manual Calculation 

• Heaters 

Required heater output = Q1 + Q2



Manual Calculation 

• Pool Routing

Inlet Nozzle : 

Based on MFG recommendation = 5 m3/h

Max Distance       =   6 m
Dist. From corner =  1.5 m

Wall Inlet Floor Inlet



Manual Calculation 

• Pool Routing

Gutter Drain:
Max Distance       =   4.6 m

Skimmer :
Max Distance       =   (15 to 25 ) ft

Vacuum :
Max Distance       =   (20) m



Manual Calculation 

• Pool Routing

Main Drain : 

Max Distance         :

Dist. From corner   :

Note :
At less 2 Main Drain If Possible

ASPEEgy. Code

9.206

4.601.80



Manual Calculation 

• Pool Routing

Pipe Sizing: 

Suction ( Pressurized ) :  1 to 1.5 m/s

Suction ( By Gravity )   :  0.8 m/s

Discharge                     :  1.5 to 2.4  m/s

Note :
Pipe Diameter Should be Not Exceeds 110 mm

All Feature  50 mm 



Manual Calculation 

• Pool Routing

Pipe Sizing: 



Manual Calculation 

• Pool Routing

Pipe Distributions: 



Special Cases
• Combo Unit 1



Special Cases
• Combo Unit 1



Special Cases
• Combo Unit 2



Special Cases
• Combo Unit 2



• COMPACT FILTRATION UNITS

• Flow Rate Up TO 60 m3\h

Special Cases



Fountain

• Circulation Pumps

• Filter

• Balance Tank

• Dosing Pump

A. Equipments

• Display Pumps



Fountain



Display Nozzle



Display Nozzle



Display Nozzle



Display Nozzle



Display Nozzle



Fountain Design

• Nozzle Selection



Fountain Design

• Nozzle Selection



Fountain Design

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        : 5m
P static      : Pump  Room Height 

P friction   :

• Circulation Pump

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



Fountain Design

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   :

• Display Pumps

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



Fountain Design

• 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


