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Overview of Cooling System In Iran
 Gas, Steam and Combine Cycle
 In-use Fuel:

 Gas
 Mazut (Fuel oil)

 Both electricity export and import
 Renewable energy (Wind and Solar) 

has been trending recently.
 Mapna builds 2.5 MW wind turbine

 At Peak duration
 57887 MW Production
 58254 MW Consumption

 Need to modify consumption pattern
 Need to build new power plant
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Air Cooled Condenser Projects
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Classification of Implemented ACC Projects
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Other Specification

• 20 to 30 °C ITD Range
• Single RowTube
• 30 to 36 ft. Fan Diameter
• 25 to 30 m platform height
• Double Speed andVFD motor
• Concrete and Steel Column
• Air Evacuation System

• 1 Hogging Ejector
• 2 Holding Ejectors
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Design Process

• Find Optimum Size
• Check different cases at the 

beginning of each project
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CFD Study
 CFD Study:

• ACC Size
• ACC arrangement
• Plant arrangement according to wind direction
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CFD Study
• Affect of other buildings on ACC
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Optimization and Development
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High Wind Velocity
Problem Description:

DuringWarm Seasons  
Decrease inACC Efficiency  
Decrease in Steam Cycle Load

Decrease in Load 
Because of High Back Pressure
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High Wind Velocity
CrossWind Analysis

AmbientTemperature
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High Wind Velocity
Back-Pressure Analysis
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Wind Screen
CFD Analysis and Define Geometry
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Wind Screen
Wind Screen

Cruciform Perimeter plus cruciform
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Wind Screen
CFD analysis:
Study Six Cases with two different kinds of WIND SCREEN: 
@ 40 C ambient temperature
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Case Wind Speed windscreen

1 0 Cruciform

2 10 m/s Cruciform

3 20 m/s Cruciform

4 0 Perimeter plus cruciform

5 10 m/s Perimeter plus cruciform

6 20 m/s Perimeter plus cruciform



Wind Screen
CFD Result:
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Wind Screen
CFD Result:
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Wind Screen
Conclusion:

• Windscreen eliminates hot air recirculation phenomenon even at high wind velocity.
• Windscreen makes a uniform flow for all of fans. As a result, the vibrations of ACC structure

will be reduced.
• Windscreen reduces the inlet velocity fluctuations. As a result, the force is lowered into the 

blades.
• The existence of windscreen prevents the work of fans close to the stall condition. As a 

result, all fans are in the safe region
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Ejector
DesignTemperature Difference:more than 20 °C
1st Stage of condenser shell side has a constant temperature
High steam turbine backpressure = High condenser drain temperature (CoolingWater)

Disadvantage:
Use Hogging!!
Decrease power plant load!!

Solution:
Turn off 1st stage motive steam valve
Re-design of 2nd stage nozzle
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Cleaning
• Due to installation issues and unbalance cleaning rails

• Improper and un-safe movement of cleaning rig

• Falling down of ladder

Solution:

• Change below rail form

• Change connection

• Use tube bundle Hanger
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Optimization of Linear Duct
 Specially on Rudshour Project (7*7 modules)
 Optimize and Locating
 Support
 Guidvane
 ….
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Challenges and Obstacles

27



Future Vision
Different Cooling Systems

Heller

Steel

Concrete

Forced

Natural

ACC

A Frame

V Frame

30 to 36 feet

Steel and Concrete 
Columns

Hybrid

Combined with Heller

Combined withACC

Combined with Forced 
Heller

OnceThrough Hexa System Aux System

V type with Deluge

Fin Fan Cooler 
withoutWater Spray

25 to 350 MW SteamTurbine

Completed

Under 
Construction

Goals
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V Frame
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Hybrid System 

with ACC
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Cooling System of Other Plants
 Get involved in replacing wet cooling Systems in:
 Steel Company
 Petrochemical
 Refinery
 ….

Esfahan Steel Company31



Conclusion and Future Work
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 Our Requirement
 The latest updates and optimization
 V FrameTechnology
 New Hybrid Development
 …

 Our Features and Capabilities
 Design, Procurement and Construction 

Service ofAir Cooled Condenser
 Optimization Service
 Engineering Software Service:
 3D modeling, CFD, Piping, …



Find Me at:
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 MohammadrezaVaghar
 Head of Cooling Department
 Vaghar_m@mapnamd1.com
 Tel: +98 912 289 48 77

mailto:Vaghar_m@mapnamd1.com


Thank you
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Tous CCPP
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