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Abstract:

This study aims at studying the possibility of gaining pure cool air
completely (I mean without mixing with the air returning from the
conditioning space) by a new cooling system of a relatively little cost,
high coefficient of performance and low electric power consumption
per ton of cooling as compared with the vapour compression
refrigeration system. This new system is called (The composed system
for air conditioning), because it is composed of two different systems
for air conditioning which they were combined in a specific design
that enables them of operating together or one of them without the
other under specific conditions. They are the indirect evaporative
cooling system that is represented by the plate heating exchanger of
the wet surfaces and the vapour compression refrigeration system that
Is represented by window air conditioner.

The operation of this composed system is pulling the air from
conditioning space (which is called the secondary air) and make it go
into the wet channels of the plate heating exchanger where water is
spread in it on the form of continuous drops on its walls. In this case
the secondary air is cooled evaporatively. Then it is directed to the
condenser of vapour compression cycle for the sake of reducing the
pressure of the condenser and also the subcooling of the refrigerant.
This will lead to the improvement of the performance of the vapour
compression cycle of the composed system. At the same time air is
pulled from outside (which is called the primary air) and make it go
into the dried channels of the plate heating exchanger. This will make
it cooling sensibly. Then it will be cooled additionally in the
evaporator of vapour compression cycle and being directed to
conditioning space.

| did the following to achieve the aims of the study:

Designing and making a plate heating exchanger (counter
flow) of the dimensions (¢++ x ¢+« x Y+« mm) that is useful to
achieve the main aim of the study, and studying the effect of
changing the temperature of the outside air and the temperature of
the air inside the room and the fans rotational speed on
(effectiveness, humidifeication efficiency, cooling energy, the
actual coefficient of performance and the actual electric power
consumption per ton of cooling) of the heating exchanger.
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Designing and making the composed system for air
conditioning and studying the effect of changing the temperature
of the outside air and the temperature of the air inside the room
and the fans rotational speed on (cooling energy, the actual
coefficient of performance and the actual electric power
consumption per ton of cooling) of the composed system.

Comparing the plate heating exchanger, the composed system
and the window air conditioner with each other as far as (cooling
energy, the actual coefficient of performance and the actual
electric power consumption per ton of cooling) under specific
conditions of operation are concerned.

The results were the following:

Increasing the cooling energy by using the composed system
as compard with window air conditioner of a rate between (- .o7-
vov7) under different conditions of operation.

Increasing the actual coefficient of performance by using the
composed system as compared with the window air conditioner of
a rate between (YvZ-Y...47) under different conditions of
operation.

Lowering the actual electric power consumption per ton of
cooling by using the composed system as compared with the
window air conditioner of a rate between (YVZ-11.A%) under
different conditions of operation.

Lowering the pressure of refrigerant into the condenser by
using the composed system as compared with the window air
conditioner of rate between ()).1Z-'v.YZ) under different
conditions of operation.
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Abstract:

This study aims at studying the possibility of gaining pure cool air
completely (I mean without mixing with the air returning from the
conditioning space) by a new cooling system of a relatively little cost,
high coefficient of performance and low electric power consumption
per ton of cooling as compared with the vapour compression
refrigeration system. This new system is called (The composed system
for air conditioning), because it is composed of two different systems
for air conditioning which they were combined in a specific design
that enables them of operating together or one of them without the
other under specific conditions. They are the indirect evaporative
cooling system that is represented by the plate heating exchanger of
the wet surfaces and the vapour compression refrigeration system that
Is represented by window air conditioner.

The operation of this composed system is pulling the air from
conditioning space (which is called the secondary air) and make it go
into the wet channels of the plate heating exchanger where water is
spread in it on the form of continuous drops on its walls. In this case
the secondary air is cooled evaporatively. Then it is directed to the
condenser of vapour compression cycle for the sake of reducing the
pressure of the condenser and also the subcooling of the refrigerant.
This will lead to the improvement of the performance of the vapour
compression cycle of the composed system. At the same time air is
pulled from outside (which is called the primary air) and make it go
into the dried channels of the plate heating exchanger. This will make
it cooling sensibly. Then it will be cooled additionally in the
evaporator of vapour compression cycle and being directed to
conditioning space.

| did the following to achieve the aims of the study:

Designing and making a plate heating exchanger (counter
flow) of the dimensions (¢++ x ¢+« x Y+« mm) that is useful to
achieve the main aim of the study, and studying the effect of
changing the temperature of the outside air and the temperature of
the air inside the room and the fans rotational speed on
(effectiveness, humidifeication efficiency, cooling energy, the
actual coefficient of performance and the actual electric power
consumption per ton of cooling) of the heating exchanger.
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Designing and making the composed system for air
conditioning and studying the effect of changing the temperature
of the outside air and the temperature of the air inside the room
and the fans rotational speed on (cooling energy, the actual
coefficient of performance and the actual electric power
consumption per ton of cooling) of the composed system.

Comparing the plate heating exchanger, the composed system
and the window air conditioner with each other as far as (cooling
energy, the actual coefficient of performance and the actual
electric power consumption per ton of cooling) under specific
conditions of operation are concerned.

The results were the following:

Increasing the cooling energy by using the composed system
as compard with window air conditioner of a rate between (- .o7-
vov7) under different conditions of operation.

Increasing the actual coefficient of performance by using the
composed system as compared with the window air conditioner of
a rate between (YvZ-Y...47) under different conditions of
operation.

Lowering the actual electric power consumption per ton of
cooling by using the composed system as compared with the
window air conditioner of a rate between (YVZ-11.A%) under
different conditions of operation.

Lowering the pressure of refrigerant into the condenser by
using the composed system as compared with the window air
conditioner of rate between ()).1Z-'v.YZ) under different
conditions of operation.



