EVAPORATIVE CONDENSER

Application in power generation

condensing systems
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THE WORKING PRINCIPLE CITR _TEC

The Evaporative Condenser, is a simple, reliable and economical
replacement to conventional systems, in condensing steam or
vapors. The Evaporative Condenser utilizes the principle of heat
rejection by evaporating a coolant into an air stream traveling
across the steam/vapor condensing coil.




THE WORKING PRINCIPLE CITR _TEC

In Power Generation, the Evaporative Condenser, receives the
exhaust steam flowing off the steam turbine condensing stage
and delivers clean condensate back to the boiler feed water
system. The Evaporative Condenser replaces: (a) the
conventional surface condenser, (b) ejector systems, (c) the
cooling tower while minimizing the cooling water pumping
system.
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THE WORKING PRINCIPLE CITR _TEC

Exhaust steam is circulated through a condensing coil, which is
wetted on the outside by a coolant through a dedicated spray
system. Air is blown over the coil, through the louvers at both
sides of the equipment. The latent heat released by the
condensing exhaust steam is then absorbed by the coolant to

evaporate.




THE WORKING PRINCIPLE CITR _TEC

As the refrigerant flowrate is minimized, the Evaporative
Condenser brings considerable reduction in cooling water
and energy consumption, resulting in a remarkable
increase in net power export for the generation station. A
portion of the steam condensate can be used as coolant.
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EVAPORATIVE CONDENSER ADVANTAGES CITR _TEC
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_ower energetic consumption
Lower coolant make-up
_ower operational and maintenance costs

Modularized construction
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No cooling water required when using condensate as coolant
Replaces condenser, accessories, cooling tower, water system
Compact Installation, reduced installation costs

100% in stainless steel
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TYPICAL CONFIGURATION o CITR _TEC




STEAM DUCTWORK CITR _TEC

Exhaust steam
to evaporative
condenser

Turbine exhaust steam



CITR _TEC

EVAPORATIVE CONDENSER VS. CONVENTIONAL SOLUTION
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EVAPORATIVE CONDENSER VS. CONVENTIONAL SOLUTION

EVAPORATIVE CONDENSER VS. SURFACE CONDENSER AND COOLING TOWERS

CASE STUDY FOR 120 T/H OF EXHAUST STEAM AT 0.11 BAR (A)

CITR _TEC

Surface Condenser

Evaporative

Reduction with

EQUIPMENT + Cooling towers condenser Solution B
(A) (B)
Number of required Cooling towers cells 5 0
Number of required Shell&Tube condensers 1 0
Number of required Evaporative condensers 0 2
Cooling water recirculation flow, (m3/h) 6500 480 93%
Water make-up, (m3/h) 200 100 50%
Consumed power (kW) 900 250 72% (*)
Piping (m) + -
Footprint area (m2) + -
Maintenance costs (USS) + -
Chemicals costs (USS) + -

Operating conditions

Ambient temperature 352 C

Wet bulb temperature 26 2 C

Air relative humidity 50%

(*) 72% of power consumption saving which will result in equal increase in net power to export




CO-GEN FACILITIES USING OUR EVAPORATIVE CONDENSER CITR TEC
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A FEW TYPICL INSTALLATIONS
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Citrotec® Ind. e Com. Ltda.

Av. Manoel Nieto Lopez, 1715
CEP 14804-322

Araraquara * SP ® Brasil
+Hb [16) 3303-9776
www.citrotec.com.br
citrotec@citrotec.com.br
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Citrotec® International Inc.

240 Crandon Blvd.,

Suite 286

£IP 33149

Key Biscayne = FL « USA
+1 [305) 361-1230
citrotec(@citrotec net

International Sales
fsciploni@uni-systems.us
pepo(@citrotec.com.br
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Citrotec® Mex S.A. de C.V.

Ay Calzada San Pedro, 250
Oficina, 220 B

CP 64660

Monterrey « NL « México
+52 [81] 5000-9045
noe_juarez@citrotec.com.mx




