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System Components

• Chiller
• Chilled Water Pump
• Indoor Units ( Cooling Devices )

– Fan Coil Units
– AHU

• Cooling Tower 
• Cooling Tower Pumps
• Piping Network



Chiller

• Water Cooled Chiller



• Air Cooled Chiller



Reciprocating Chiller





Absorption Chiller



Chiller Components



Design of Chilled Water System

• GPM ( FLOW RATE )

• Pipe Size

• Pressure Drop of Pump



Chiller Flow Rate or Pump Flow Rate 
(GPM) 

• ECWT : Entering Chilled Water Temp. 
= 54 °F = 12 °C ( In EGYPT )

• LCWT : Leaving Chilled Water Temp. 
= 44 °F = 6 °C ( In EGYPT )

• ΔT = Temp. Difference
ΔT = ECWT – LCWT = 10 °F = 6 °C 



• From Eq.

• Q = m° * Cp * ΔT

• m° = Q / (Cp * ΔT )

• GPM = ( T.R *24 ) / ΔT

• GPM = ( BTU/hr ) / ( 500 * ΔT )



• 1 T.R = 2.4 GPM   @ ΔT = 10 °F               في مصر

• 1 T.R = 1.9 GPM   @ ΔT = 12 °F        في دول الخلیج



Chilled Water Piping Design

• Water Velocity Inside Pipes
– 2 : 10   ft / s           Design Velocity 5 ft / s

• Pressure Drop Inside Pipes
– 10 ft / 100 ft         Design Value 4 ft / 100 ft

• Pipe Material
– Galvanized Steel
– Seamless Black Steel (Sch. 40)

• Chilled Water Cycle is Closed



Pipe Size Methods

• Friction Chart

• Friction Table

• Pipe Sizer Program

• Pipe Flow Wizard Program



Friction Chart





• Pressure Drop = Friction Losses + Chiller 

Cooling Coil Pressure Drop + FCU ( AHU ) 

Cooling Coil Pressure Drop

• Friction Losses = Pipe Length + Fitting and 

Valves Equivalent Length ) * ( ΔP / L )

• Pump Pressure ( Pascal ) = ρ * g * H



Flow Control Method
System Balance

• Direct Return ( Balancing Valve )

• Reverse Return



Direct Return Method
By Using Balancing Valve



Common Reversed Return





Part Load Control

1. By Using 3 Way Control Valve

2. By Using 2 Way Control Valve

3. By Using PICV



By Using 3 Way Control Valve

• Mixing Type
• Diverting Type







By Using 2 Way Control Valve

• ON – OFF Type
• Modulating Type









By Using 3 Way Control Valve      
With by Pass



Pressure Independent Control Valve
( PICV )



Chiller Hook Up

1. Gate Valve ( Isolating Valve )
2. Flexible Conn.
3. Thermometer
4. Pressure Gauge
5. Strainer
6. Drain Valve
7. DRV or Balancing Valve
8. Flow switch





AHU Hook Up

1. Gate Valve
2. Flexible Conn.
3. Thermostat
4. Pressure Gauge
5. Strainer
6. Drain Connection
7. DRV or B.V
8. 3 way or 2 way valve
9. Air Vent




