
It is noteworthy the pedagogical use of these tools that improve

the learning experience by facilitating students a greater

mastery of psychrometric aspects, facilitating otherwise tedious

and repetitive calculations, motivating them to focus more on

design aspects and analysis of the meaning of the different

parameters for technological application purposes with the

objective of the study or analysis, as well as the improvement of

this type of systems.

• Solid technology

• Precision

• Easy handling

• Intuitive interface

• Input variability

• Application in several industrial 
systems

• Educational software

• Many current devices 

• Energy and exergetic analysis

• Humid air properties 

• Psychrometric diagrams

• Efficient use of resources 

• Design of ACU

• Final report 

The software allows different combinations of input data, including the sensible and latent heats of each process, as well as the
thermodynamic state of a specific point. Allows to work in design mode, introducing the gain and loss of thermal loads.

THERMOPsychro is a software for the design of air conditioning systems, altering the properties of air (primarily humidity and
temperature) to favorable conditions, typically with the aim of distributing the conditioned air to an occupied space is to improve comfort.
Perform a complete thermodynamic study, including the second principle. It is supported by the psychometric diagram and allows a final
report of the results.

Software algorithms are based on up-to-date bibliography and the latest mathematical models, which in conjunction result in a well-
defined and solid technology. The software has been set up with an intuitive interface that allows easy handling.

A psychrometric chart presents physical and thermal properties of moist air in a graphical form. It allows different combinations of input variables, as
well as working at locations above sea level.
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Some numerical results

Psychrometry is therefore useful in the design and analysis of food storage and processing systems, design of refrigeration equipment,
study of food drying, studies of air conditioning and air conditioning, cooling towers, and in all industrial processes that require strong
control of the water vapor content in the air.

Various possibilities of calculation. Pychrometry is the study related to the thermodynamic
properties of humid air (mixture of dry air with water vapor),
such as temperature, humidity, enthalpy and specific volume.

Psycrometric process

Cooling tower used in oil refineries, petrochemical and other chemical
plants, thermal power stations, nuclear power stations and HVAC
systems for cooling buildings.

The principle underlying evaporative cooling is the fact that water
must have heat applied to it to change from a liquid to a vapor.
When evaporation occurs, this heat is taken from the water that
remains in the liquid state, resulting in a cooler liquid.

Evaporative cooling systems use the same principle as
perspiration to provide cooling for machinery and buildings.

Indirect/Direct evaporative cooling (two-stage)
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Cooling tower Basic psychrometric processes

Evaporative cooling

Numerical results



Air conditioning is a process of treating the air in such a way that its temperature, humidity, cleanliness and distribution are controlled, so
that it meets the requirements of the conditioned space (temperature control, humidity control, filtering, air cleaning and purification, and
air circulation and movement). All these properties can be visualized and related in the Psychrometric Diagram.

Graph of the Psychrometric Diagram 

Applications: Industry applications

In our professional life we will have to condition houses, buildings and industries and even control materials manufacturing processes, to
improve the quality of the finished product. To condition the air in a space, it is required to have basic knowledge of the properties of air
and humidity, perform calculations for heating or cooling and even handle specific instruments.

Air Conditioning Units

Applications: Industry applications



Applications: Industry applications

Traditional methods of human thermal comfort are based on the first law of thermodynamics. These methods use an energy balance to
study UHA with the mass and heat transfer between the room and its environment. By contrast, the second law of thermodynamics
introduces the concept of exergy. It enables the determination of exergy consumption in the different elements of the installation
dependent on the design parameters and environmental factors.

The teacher can design a teaching activity that the student will solve using the software and the score obtained by the student, results
and student responses are generated immediately in a pdf file no-editable. You can decide the random variables and the interval of the
random variables, so that each student has a different exercise.

Exergy analysis for Summer Air Conditioning Unit (with heat recovery and humidifier in extraction stream )
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Summary of results (exergy analysis of UHA)

Teaching activity



ACU with rotatory dessicant dryer

Desiccant cooling systems have been considered as an efficient method of controlling moisture content in supply air. They do not use
any ozone-depleting coolants and consume less energy as compared with the vapor compression systems. Desiccant systems include
rotating desiccant wheel, solid packed tower, liquid spray tower, falling film and multiple vertical bed.

Graph of the Psychrometric Diagram 

For product-related and techical questions:

Polytechnic University of Cartagena (UPCT), Cronista Isidoro Valverde sq., 30202 Cartagena (Murcia),

Spain.

Joaquín Zueco Jordán | joaquin.zueco@upct.es

+34 968 325 989

Desiccant process (Air Conditioning Unit)

https://www.upct.es/
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