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Abstract 

This review investigates the process of air-cooled condensers taking in consideration the environmental 
pressure and temperature aspects, the concept of acc, the effect of fogging in it and the effect of water and wind 
in it  
 
The analysis of the review of air-cooled condensers (ACC) in power generation plants lies in two possible 
direct applications: one of them is when you have a conventional power plant, that has a steam generator, a 
steam turbine, a condensate system by an auxiliary air-cooled condenser, and pumping equipment; and the other 
when you have a combined cycle plant in which the participating systems are: air intake system to the 
compressor, combustion chamber to generate the inlet combustion gases to the turbine so that it moves and 
mechanical energy is produced and also the combustion gases can be used in a heat recovery boiler and thus is 
added to the steam turbine to generate mechanical energy and transmit this to the electric generator while the 
expansion steam continues its path to the condensate system - air-cooled condenser (ACC) - and hence the 
continuity of the cycle in the exposed system.  
 
Keywords: Air-cooled condenser, Fogging, combined cycle plants, gas turbine, steam turbine, finned tubes 
 
 
6. Fan analysis 
Angelini, et al in “Optimization of an axial fan for air-cooled condensers” give a report for the low noise 
optimization of an axial fan specifically designed for the cooling of CSP power plants. The duty point presents 
an uncommon combination of a load coefficient of 0.23 and a static efficiency  Calculated fan 
Reynolds number is equal to Re = 2.85 x 107.  
 
In Figure 18 an analysis of the design quantities is carried out comparing spanwise distributions of velocity 
components and average flow angle computed by AxLab and OpenFOAM (CFD data were taken 1 chord 
downstream of the trailing edge of the blade). As AxLab is an axis-symmetric solver, quantities derived from 
CFD computations were averaged on the circumferential direction. CFD results are provided also for the datum 
fan in order to address how the optimized geometry affected the flow field.  
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Fig.  1 Detail of the computational grid at the junction between blade and endwall [1] 

These structures can be also visualized by means of helicity contours as shown in Figure 19, where an axial 
cross-section 0.5 chords downstream of the trailing edge is shown. At the hub of the blade the hub corner vortex 
is clearly recognizable. At the tip of the blade the tip leakage vortex develops along the casing and does not 
expand towards lower radii because of the blockage effect that results from the change in chord distribution at 
70% of the blade. The reduction of chord at higher radii results in a redistribution of flow that acts as a barrier 
and limits the possibility of the leakage vortex to expand towards lower radii.  
 

 
Fig.  2 Normalized velocity contours for different blade span (left) 10%; (middle) 50%; (right) 98% [1] 

 
The trailing edge noise was computed with the same model used for the optimization process, post-processing 
the flow field from CFD computations, resulting in a SPL reduction of -0.5 dB.  
 
7. Windscreens 
Marincowitza, Owen, Muiyser in their paper “ Experimental investigation of the effect of perimeter 
windscreens on aircooled condenser fan performance” show such an experimental investigation with a focus on 
the effect of porous perimeter windscreens on ACC fan behaviour under cross-flow conditions. Perimeter 
windscreens have found application as a wind effect mitigation mechanism at some operating ACCs but have 
received limited attention in the literature. Fan inlet flow distortions, and the corresponding reduction in 
volumetric effectiveness, are primarily caused by separation at the perimeter fan inlets due to strong cross-flow 
velocities as illustrated in Fig. 26 . 
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Fig.  3 ACC fan row subjected to ambient wind and fan induced cross-flow [5] 

 
The following new observations were made: 

• At the lowest windscreen height considered in this study (L=0.25), the windscreen deflected the bulk of 
the incoming flow away from the edge fan resulting in a reduction in edge fan and system volumetric 
effectiveness. 

• Increasing the windscreen height results in an increase in contraction loss below the screen, greater 
resistance to deflection, and therefore more permeation of the flow through the windscreen and into the 
vicinity of the edge fan inlet. 

• At higher cross-flows and larger screen heights, the permeation becomes significant enough for low 
solidity screens to somewhat stabilize and eventually improve the fan volumetric effectiveness.  

• Greater solidity results in greater resistance to permeation and therefore exacerbates the negative 
influence of perimeter windscreens on edge fan volumetric effectiveness observed in this study. 

• An improvement in cooling effectiveness (cost of cooling) can be realized with a suitable windscreen 
configuration under high crossflow conditions. 

 
Heat transfer and flow regimes during counter-flow steam condensation in flattened-tube air-cooled condensers 
by Davies III showed that for counter-flow steam condensation in a large-diameter flattened tube with low mass 
flux, the flow regime is found to be stratified for all conditions, with the exception of a short annular section at 
the end of the tubes inclined at 10° or higher. The depth of this stratified condensate layer is found to decrease 
as tube inclination increases due to improved condensate drainage. The depth of the condensate in counter-flow 
is equivalent to the depth in co-current flow near the tube inlet, but flooding at low tube inclinations causes the 
depth of condensate to increase at the end of the tube in comparison to co-current flow. The steam-side heat 
transfer coefficient is found to be unaffected by flow configuration (counter-flow vs. co-current). As a result, 
the capacity of the air-cooled condenser with counter-flow is equivalent to the capacity of the air-cooled 
condenser with co-current flow when flooding is not present. When flooding is present – at inclination angles 
below 20° – condenser capacity is reduced up to a maximum of 8% for the conditions evaluated. When the tube 
is inclined at 20° or higher, tube inclination angle does not affect condenser capacity. Future work on counter-
flow condensation in this condenser 
 
tube should identify flow regimes at higher mass fluxes to aid in the development of a flow regime map. In 
addition, the conclusions from this work – especially the onset of flooding – should be verified at lower 
condensing temperatures. 
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8. Fogging 
EPRI PIERs “Spray cooling enhancement of air-cooled condensers” shows a study that was conducted 
regarding the improvement of the spray cooling process in an air-cooled condenser. The primary remaining 
issue for the successful application of spray enhancement on ACC’s is that of minimizing or eliminating 
unevaporated spray. Further work to address this question remains in four areas:  
 
• Nozzle array optimization: Finding the best arrangement of nozzles to introduce the spray into the inlet air 
stream is important to minimize rainback, avoid site specific wind problems, and ensure a reasonably uniform 
distribution of the spray among the many cells. A field test at a full-scale operating plant in conjunction with a 
modeling effort could result in valuable design guidelines. 
 
• Advanced spray devices: While reasonable cooling effects were obtained with conventional nozzles used in 
these tests, innovative techniques for producing finer mists at acceptable power consumption rates would be a 
significant advantage for the spray enhancement technology. Some industrial nozzle vendors claim recent 
advances which should be pursued. Additionally, some innovative concepts such as the use of nebulizers of the 
type developed for medical applications or adaptations of some rotating devices developed for agricultural 
(crop dusting) may have promise. 
 
• Water purification and management: To the extent that it may be necessary to provide highpurity water for 
spray enhancement, the cost of treating the water and disposing of the resultant brine is an important design 
issue that could significantly affect the cost. An engineering study to develop economic design guidelines 
should be conducted. 
 
• Droplet capture and return: A brief test was conducted as part of this study to evaluate the use of mist 
eliminators or cooling tower fill pack to ensure that no unevaporated droplets reach the finned surfaces. This 
may prove a more economical solution than the use of high performance, fine mist nozzles or the production of 
very high-purity water. The test results from this study were few and taken under conditions where evaluation 
of the effect of mist 
eliminators on performance was inconclusive, which warrants further tests. 
 

 
Fig.  4 Velocity Versus Fan Frequency [3] 
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Fig.  5 Air-Cooled Condenser (ACC) and Heat Exchanger (ACE) at Crockett [3] 

 
The spray water was high-purity, deionized condensate. The temperature of the condensate 
varied from 75 to 125° F depending on plant operation. The spray circuit possessed an inline 
100μ stainless steel strainer filter, and each nozzle was fitted with a 100μ screen.  
 

 
Fig.  6 Spray Rack and Nozzles in Single-Cell Test [3] 
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Fig.  7 Hot Air Stream from Upstream Sources [3]  

 
Maulbetsch Consulting and California Energy Comission for Energy Research and Development Division in 
“Inlet air spray cooling enhancement for air-cooled condensers” state that dry cooling systems are most 
commonly configured as direct, mechanical draft air‐cooled condensers. The designation “direct” means that 
the steam is ducted directly to the air ‐cooled cond          
cooled by the passage of ambient air over the external, finned tube surfaces.  
 

 
Fig.  8 Dry Cooling System Operating Temperatures [3] 

 
Spray enhancement, illustrated schematically in Figure 32 works by reducing the temperature of the inlet air to 
the ACC. At an essentially constant ITD, this results in a corresponding reduction in condensing temperature 
and backpressure. Many owner/operators of existing ACC’s have installed ad‐hoc retrofits to obtain better hot 
weather performance.  
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Fig.  9 Spray Enhancement System [3] 

 

 
Fig.  10 Nozzle Locations on Perimeter of Cell 2I [3] 
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Fig.  11 Nozzle Locations Underneath Cell 2I [3] 

 
Four additional nozzles were suspended from the small beams supporting the bird screen below the fan. 
 
Cell 2I was heavily instrumented to obtain a detailed picture of the cooling effect, its variation 
around the cell and the distribution of liquid spray across the fan opening and on the fined tube bundle inlet 
planes. A total of the 26 measurement points were monitored. 
 
• Four unshielded temperature probes were fastened to the side of the fan bridge at the walkway level, 
approximately five feet above the fan deck. They were positioned on opposite sides of the walkway, 
approximately 2/3’s of the way from the hub of the fan blade to the tip on both North and South of the fan 
center. 
 
• Four additional probes, shielded in aspirating psychrometers, were fastened to the upper handrail of the fan 
bridge, approximately 4 feet above the walkway. This was an attempt to protect the probes from liquid 
impingement of spray droplets. (Note that wetted probes read the local wet bulb temperature rather than the 
local air temperature.) 
 
• Eighteen probes were located in 3 x 3 arrays centered on each face of the cell. They were positioned by being 
pushed through the finned passages from the outside so that the probe tip protruded approximately 2 inches 
beyond the inlet plane of the finned tube bundles. 
 
Determination of the spray cooling effect requires a measurement of the air temperature downstream of the 
spray zone as it approaches the inlet of the finned tube heat exchangers. Probes in or downstream of spray zone 
are subject to wetting by unevaporated droplets. Under these conditions they read the local wet bulb 
temperature which is lower that the local dry bulb temperature of the most air and is not a measure of the 
cooling effect.  
 
The probes most likely to remain dry are those shielded in the aspirating psychrometers, and they are used to 
measure the cooled air temperature. The four shielded probes mounted at the fan bridge handrail level in Cell 2I 
are averaged to estimate the cooled air temperature at that location. The cooling effect is then calculated as the 
difference in temperature between the prespray inlet air and the average of the four shielded probes during the 
spray period.  
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The US 9,540,962 B2 Patent “Power Plant air-cooled heat exchanger or condenser with pressurized gas 
entrained cooling liquid mister” by Sharp, Hansel et al shows the ideas for a power plant air-cooled heat 
exchanger or condenser with pressurized gas entrained cooling liquid mister. An air cooled condenser (ACC) 
for cooling and condensing steam flow from turbines is often substituted for a water cooled heat exchanger 
where a large body of cooling water is not available or when federal, state or local regulations require a power 
plant operator to reduce cooling water consumption. One or more fans in the ACC enclosure or structure direct 
cooling air flow over the heat exchanger conduits that transport the working fluid condensing steam.  
 

 
Fig.  12 Schematic view of a power plant [6] 

Fig 35 is a schematic view of a power plant incorporating an air cooled condenser liquid mist and air cooled 
heat exchanger that is constructed in accordance with an exemplary embodiment of the invention.  
 

 
Fig.  13 Cross section view of an exemplary pressurized gas misting [6] 

 
Fig. 36 is a cross sectional view of an exemplary pressurized gas misting emitter used in a liquid mist and air 
cooled heat exchanger that is constructed in accordance with an exemplary embodiment of the invention. 
 
However, unlike a water cooled heat exchanger, ACC heat transfer performance is dependent on heat 
capacitance of varying ambient air temperature at the power plant, as 
compared to the relatively predictable and unlimited heat capacitance and transfer rate of a large body of 
natural water. Over time the Small nozzle orifices are prone to clogging with debris carried by the cooling 
water. 
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9. Conditions in Mexico 
Salazar, et al, in their article Energy and Exergy Analysis of Moist Air for Application in Power Plants state 
that gas turbines, air conditioning, cooling towers, systems of refrigeration, combustion, etc., use air as working 
fluids. The operation and performance of the thermal systems depends on the place’s environmental conditions, 
where the plants are operated or installed. Generally, the air without its contained humidity is considered. 
 
The power plant is affected by the conditions that are present at the place where it is installed, mainly ambient 
temperature, atmospheric pressure and the air’s relative- humidity. All these parameters have an impact in the 
generated electric-power and the heat-rate during operation. Among these variables, the ambient temperature 
causes the greatest performance variation during operation. 
 
In Mexico several installed power plants, were designed to work at standard conditions, patm= 1.013 bar, Tatm = 
15°C and φ= 60%, but these conditions are not obtained, consequently, the real power generation is lower than 
the expected. An alternative to maintain the power generated as constant is to diminish the temperature of the 
entrance air, through the injection of water until reaching the saturation, having as restrictions the relative 
humidity of the place. 
 
Figure 37 shows the environmental pressure of some cities of the Mexican Republic. For example, in the State 
of Mexico and this located the plant of combined cycle Valle de México, the area has an altitude of 2230 m; 
using the graph there corresponds an atmospheric pressure of 0.77 bar.  
 

 
Fig.  14 Environmental pressure in function of the altitude of the cities in the Mexican Republic [4] 

 

 
Fig.  15 Psychometric chart of the atmospheric pressure at 1 bar [4] 
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Three thermodynamical states are considered to compare the quantity of water, enthalpy and additionally, the 
availability of energy. These points are shown in the Table 5.  

Table 1 Moisture conditions of air [4] 

 
Reyes Cumplido in the thesis “Cálculo de un aerocondensador para la Unidad 5 de la Central Termoeléctrica 
General Francisco Villa” stipulates that the air-cooled condenser is a device used in generation plants to 
condense the steam that comes out through the discharge of the low-pressure turbine, for the above, the steam is 
conducted through diversion or discharge ducts, to the panels of condensation. The cooling medium in this case 
is forced air that, by means of the fans, will pass through the finned tubes that make up the panels. The air 
absorbs the latent heat of steam condensation and is heated in the process. The condensed steam is recovered in 
the aerocondenser itself and is conducted through ducts to the condensate tank and will serve to re-enter it into 
the heat recovery unit. 

 
Fig.  16 Air-cooled condenser of the El Encino Combined Cycle Power Plant (Chihuahua, Chihuahua)   

The condenser shown in this figure is schematically shown in the following figure without the cover, clearly 
showing the five main headers that lead the steam to the finned tube panels, arranged in five modules each, with 
six fans in each section. 
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Fig.  17 Interior arrangement of the air condenser [7] 

The aerocondenser under study is a Balcke Durr brand and is in operation at the El Encino Combined Cycle 
Power Plant, in the City of Chihuahua, Chihuahua. Said equipment is built with state-of-the-art technology, in 
accordance with applicable Federal, State and local regulations and codes. 
 
The aerocondenser is a single-pass heat exchanger that condenses the exhaust steam from the low-pressure 
turbine using the air discharged by the forced draft fans as refrigerant. The finned tube elements are arranged in 
a five-roof configuration: each roof consists of 6 air condenser modules. Each module has a fan and 8 finned 
tube bundles, each finned tube bundle consists of 244 single pitch oval finned tubes. The tubes are arranged in 
four parallel rows between mirrors/headers through which the cooling air flows. The finned tube bundles are 
arranged in 5 roofs and assembled on a 21.3m high steel support structure. The air condenser is located near the 
turbine building. 
 
Steam distribution manifolds at the apex of the tube bundle direct all steam to the finned tube bundle in the 25 
condenser modules which flow as parallel flow condensers, both steam and condensate flow downward, in the 
same direction. 
 
Not all of the steam is condensed in the condenser modules, the remaining steam flows from the bottom of the 
condenser modules to the 5 reflux modules where it is condensed in counter flow, the condensation consists of 
steam flowing up and condensate flowing down. The counter flow mechanism allows warm steam to always be 
in contact with the drain condensate, thus minimizing subcooling and the risk of freezing. The figure below 
shows the arrangement of the parallel flow and counter flow modules. 

 
Fig.  18 Diagram of an air-cooled condenser [7] 

 

 
Fig.  19 Internal components of an air-cooled condenser [7] 
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Dynamic simulation can be applied to an installation in the design phase or for the analysis of a plant in 
operation. In this work, the CA described above is analyzed through mathematical modeling in a modular way, 
to simulate the effect of different values of temperature and mass flow of air on the condensation pressure, in 
addition, the transients are analyzed when abrupt changes occur in them. variables, in order to evaluate their 
influence on the vacuum pressure achieved in the condenser. 
 
It is convenient to apply a series of consecutive steps to carry out the simulation, as shown in Fig. 43. The 
starting point is the analysis of piping and instrumentation diagrams (PID's) and their simplification. This last 
action depends on the objectives of the study and its depth. 
 

 
Fig.  20 Steps executed to carry out the simulation [7] 

 
Each piece of equipment is then considered as a module, according to its role in the system. If a detailed 
analysis is required on any equipment or there is internal equipment in it, its representative module is divided 
into submodules. This division allows you to view the complete system under analysis as a set of various 
elements arranged in a hierarchical manner. 
 
The AC under analysis is configured by fifteen fans located in three rows, so that five fans are located in series 
in each of them. The module corresponding to the AC equipment is divided into fifteen submodules, each one 
corresponds to a cell, the number of fans is the reference to determine such number of submodules. Each of 
these contains n finned tubes that are cooled by the same fan. 
 
Aguilar, Sánchez and Carvajal, in their article “Modeling and dynamic simulation of an air-cooled steam 
condenser in a combined cycle power plant” shot the equations for the heat transfer in a finned tube, figure 44 
shows it and the equations are mentioned as follows:  
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Fig.  21 Heat transfer in a finned tube [8] 

Mass balance 
The flow of saturated steam entering the tube, minus that which is condensed, minus the steam leaving the tube 
is equal to the rate of accumulation of steam in the tube. 
 

 (10) 
 
The mass flow of saturated steam at the outlet of the tube is proportional to the amount of mass of steam in the 
tube, since the more mass of steam there is in the tube without condensing, the greater the amount of steam that 
is dislodged from the tube. 

  (11) 
 
So a constant of proportionality is required to convert the relationship to equality. 
 

  (12) 
 
The units of are . This constant is obtained from model fits with values of the plant in permanent state and its 
value is 0.2742  
 
Energy balance. 
Assuming that the specific enthalpy of saturated steam is constant throughout the interior of the tube, the 
following equality can be written. 
 

  (13) 
 
On the other hand, considering that the specific enthalpy change of the saturated steam over time is negligible, 
we have, 
 

  (14) 
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So, equation 4 becomes 
 

  (15) 
 
tube wall 
Energy balance 
In the wall of the tube, taking Figure 4 as a reference, we have, 
 

   (16) 
 
where is the mass of a condensing tube  
 
Cooling air outside the tube 
On the outside of the tube are the fins, the balances are made for the air that passes between them. 
 
Mass balance 
The rate of accumulation of air in the ducts between the fins is equal to the mass flow of air at the inlet minus 
the mass flow of air at the outlet of the tube. 
 

       (17) 
 
If the air mass in the ducts between fins does not accumulate 
 

       (18) 
 
On the other hand, it is assumed that the temperature of the air between the fins is the average of the 
temperature of the air between the fins and is the average of the temperature of the air at the inlet and outlet of 
the ducts formed between the fins. 
 

        (19) 
 
Energy balance 
 

   (20) 
 
Considering air as an ideal gas, the change in specific enthalpy is: 
 

        (21) 
 
Assuming a differential change, and substituting the relationship in equation 20 into 21 
 

   (22) 
 
Furthermore, assuming that the specific heat is constant and since the mass of the air between the ducts also 
remains constant, then 
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       (23) 
 
An algebraic procedure is performed on the above set of equations to obtain the following system of ordinary 
differential equations for heat transfer in a finned tube 
 

     (24) 

 

  (25) 

 

    (26) 

 
Submodule or cell 
An n-tube submodule takes into account the number of finned tubes that are cooled by the same fan. To model a 
submodule, in addition to the assumptions made for an individual tube, it is assumed that both the mass flow of 
air sent by the fan and the mass flow of steam are uniform in each tube. With these simplifications regarding the 
uniformity of mass flows in each tube, the set of equations per cell is: 
 

    (27) 

 

   (28) 

 

   (29) 

 
Where steam is considered as ideal gas 
 

       (30) 
 
One of the variables obtained by solving the system of equations by submodule is the mass of saturated steam 
inside the tube. To obtain the steam pressure inside the finned tube, equation 29 is used. The use of this 
equation is possible because the steam has low pressures. These are pressures below atmospheric pressure, 
because the AC operates with a vacuum. Thus, the ideal gas equation predicts its behavior without the need to 
use the compressibility factor to adjust it. 
 
In Mexico’s case there are already ACCs installed in the country, but they don’t have the fogging system, there 
are some investigations being done regarding the use of it in Mexico.  
 
Enhancing COP of an air-cooled chiller with integrating a water mist system to its condenser: Investigating the 
effect of spray nozzle orientation by Heidarinejad show that Air-cooled chillers are widely used for providing 
cooling in buildings in hot and humid climates. Using a water mist system in connection with the chiller 
condenser can enhance the chiller COP. This paper studies the effect of a water mist system on chiller COP in 
various orientations of the spray nozzle. Besides, a sensitivity analysis is performed for some parameters of the 
ambient air including air temperature, air humidity ratio, and air velocity. Simulations are performed by the 
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commercial ANSYS Fluent 16.0 software based on the Eulerian-Lagrangian approach. The nozzle orientation 
angle is introduced as the angle between the spray nozzle axis and the entering air stream direction. The 
simulations are done for five values of the orientation angle, including 0°, 22.5°, 45°, 67.5°, and 90°. The 
results 
suggest that increasing the orientation angle is usually beneficial to the system performance such that the 
orientation angle of 90° yields the maximum percent increase of COP of 10.6. This event is justified by the 
reduced horizontal momentum of droplets and consequently the high residence time of them and also the 
extended cooling area in elevated orientation angles. However, with the orientation angle of 22.5°, the system 
faces a performance breakdown leading to only 5.9% increase of COP. The deteriorated performance of the 
system in the 22.5° orientation angle is perceived to be mainly due to the small cooling area coverage and the 
low residence time of the water droplets because the droplets are constrained to move in a high momentum 
plume region of a small cross-sectional area in the orientation angle of 22.5°. The sensitivity analysis suggests 
that the investigated parameters highly affect the extent of the chiller COP enhancement. 
 
A hollow-cone spray nozzle is used to inject water droplets into the air. In a hollow-cone nozzle, the particles 
being discharged from the peripheral circle of the nozzle form an annular cross-section 
 

 
Fig.  22 Hollow-cone nozzle pattern, b- Positions of different particle stream holes on the nozzle discharge 

perimeter, viewing from channel outlet. [9] 
 
The urgent need to improve the efficiency of electric power generation plants based on thermal machines, as 
well as the rational use of non-renewable resources such as hydrocarbons, force the engineer to seek solutions 
to save energy in fuels, in benefit of the present generation, as well as in that of future ones, avoiding a 
disorderly and harmful consumption of such a valuable source of energy. 
 
Carrying out a project includes the design, construction and commissioning of a thermoelectric power plant in 
the corresponding Electricity Generation Zone. It is by nature highly specialized, both in its engineering aspect, 
which is multidisciplinary, and in its administration which, due to its complexity, requires careful coordination 
and surveillance of all the functions involved. The stages that comprise the development of the project are: 

• basic engineering 
• design engineering, and equipment procurement 
• construction 
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• commissioning 

 
In general, there are two main cases: When the pressure and temperature of the steam are known in advance due 
to the particular needs of the process to which the gas turbine-recovery boiler group is linked. In this case, the 
final temperature of the steam has a limit that is approximately 40° C less than the temperature of the exhaust 
gases: the pressure can have very different values, generally depending on the process it is going to serve. 
 
Dry cooling suffers from an inability to maintain design plant output during the hottest periods of the year. 
Therefore, the use of the Nebulization system is recommended. Depending on the weather at the site and the 
choice of design point, a plant may experience capacity reductions of 10 to 20 percent on the steam side alone 
due to increased turbine backpressure from increased ambient temperatures. . 
 
The problem is compounded as these hours represent periods of peak load for most power systems and, for 
combined cycle plants, the gas turbine side also suffers from simultaneous capacity reductions due to increased 
ambient temperatures. . This study addresses the question of whether a spray cooling system can significantly 
improve the performance of an Aerocondenser, in a dry-cooled power plant, while maintaining acceptable water 
use and reasonable cost, while minimizing energy and energy requirements. complexity, and avoiding 
unacceptable O&M requirements or environmental impacts 
 
Dry cooling of power plants can be an attractive alternative to wet cooling, where water conservation and 
environmental protection are critical siting issues. However, the technology may be unable to maintain design 
plant output during the hottest periods of the year, which are often the periods of greatest system demand. 
Therefore, in the latest developments of Combined Cycle Power Plants, Nebulization systems in the 
Aerocondensers are being proposed. 
 
Capacity shortfalls due to increased turbine backpressure, if large and widespread enough, could create a 
potential system reliability issue and substantial loss of revenue for plant owners. 
 
According to the Literature, for example, for a Plant it is necessary that: :the air-cooled condenser system is 
distributed over 8 lanes with a total of 256 heat exchanger elements and 32 fans. Each fan acts on 8 of these 
tube bundles. The heat exchange surface is made up of finned tubes integrated in each beam. There are 224 
bundles that operate as a co-flux capacitor, and 32 elements as a reverse-flux capacitor. Said counterflow 
condenser is also called counterflow or dephlegmator. 
 
The steam to be condensed flows from the turbine (or from the turbine bypass stations), through the steam 
ducts, to the tube bundles of the co-flow condenser. Steam distribution ducts are arranged below the tracks and 
supply steam to the co-flow condenser tube bundles where most of it is condensed. Within the tube bundles of 
the co-flow condenser, the steam and the resulting condensate flow in the same direction through the tubes. 
 
A certain amount of remaining steam, which has not yet been condensed, flows through the condensate 
collector pipes to the tube bundles of the counterflow condenser, where final condensation occurs. Within 
counterflow tube bundles, condensate and steam flow in opposite directions. This is where the concept of 
"counterflow" is born. 
 
In the upper head of the counterflow tube bundle, the non-condensable gas (air) is extracted, compressed by the 
operating ejector and expelled into the outside atmosphere.  
 
All of the condensate from the tube bundles flows by gravitation to the condensate tank. The condensate tank is 
drained with 3 condensate pumps that return it to the boilers through a group of fine filters and the condensers 
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of the operating ejectors. In the lowest sector of the steam duct there is a collection tank, called "drainage well". 
All the liquid from the steam flow is collected in this drainage well, from where it is pumped to the condensate 
tank. 
 
The necessary volume of cooling air for the condensation process is regulated by connecting and disconnecting 
the axial flow fans. 
 
The characteristic curves indicate the correlation between back pressure and heat exchange power, with 
reference to ambient temperatures. 
 
All pumps should be rotated at least one revolution each week during the period they are out of service, 
regardless of whether the total equipment downtime is long or short. The same applies to fans, if they are not 
rotating periodically due to wind activity. This measure is necessary to prevent bearing damage due to notching. 
 
In order to obtain safe operation, the operator should not operate the equipment for long periods of time with a 
flow rate lower than 20% of the design flow rate, as shown in figure 9 as an example. It is recommended to 
keep the flow rate fluctuation during the process above the 20% mentioned above. This is especially important 
specifically at ambient temperatures below 3°C. 
 
Conclusion 
As it can be seen in this research, the compilation was made of works that have already been done before. They 
found that the progress of combined cycle plants with ACCs was first analyzed. Second, the case of the type of 
ACC that can be installed is analyzed. The case of the geographical position is analyzed with the analysis of the 
winds in the place to take certain instruments such as deflectors trying to additionally focus the air to the ACC. 
It is interesting to note that many times researchers do computational analysis without considering the 
nebulization element. It has been found that the first works (EPRI; California Energy Commission) did consider 
these effects of nebulization. 
Experimental test runs were made on an experimental bench on the effects of nebulization and the 
computational simulation was done. 
After analyzing the different approaches and tendencies of the researchers presented here, and some that are 
mentioned in the attached literature, particular and interesting details are found in the sense that the 
technological development of ACC in combined cycle plants is already in use or quite common in new 
installations. 
 
Several researchers continue with the investigation of proposed geometric arrangements type A, type V, as well 
as vertical systems, square system, etc., which implies that several of the researchers continue with the 
investigation regarding heat transfer and optimal heat transfer systems. type of fins or arrangements in the tubes 
for better steam condensation depending on the location and corresponding height of the fans. 
 
Due to the technological development, it is observed in the works found that EPRI is one of the first that make 
the proposal to use fogging in the ACCs, as can be seen in publication “Spray Cooling Enhancement of Air-
Cooled Condensers”, that’s why other researchers analyze the type of nozzle as the one used shown in this 
article to make the fogging system in the ACC fans more efficient. The technical discussion should be based on 
the location of the geometry of the fogging arrangements, of the nozzles, whether it should be in the lower or 
upper part of the fans in the aerocondenser systems, as observed in the articles presented here. 
 
It is suggested that in the particular case of Mexico, a fogging system be installed in some plant so that the 
increase in power can be verified with the system in summer conditions when the ambient temperature exceeds 
35°C. 
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