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Questions:
a. (Paragraph A) What are the two definitions of refrigeration?
b. (Paragraph B) Write "true" or "false" for each of the following statements:
b.1 The only method to cause evaporating is heating.
b.2 The evaporating of water occurs only above 100°C.
b.3 For turning gas into liquid, we must reduce its energy.
b.4 Turning on the gas stove valve causes the liquid in the pressure vessels to evaporate.
b.5 There is more than one method to induce the changing from a gas state to a liquid state.
c. Name three controllable parameters of gas state.
d. (Paragraph B, C) Name two reasons for calling a refrigeration system "mechanical".

e. (Paragraph C) How much refrigerant must be replaced after each work cycle of a refrigeration system under ideal

conditions?
f.  (Paragraph D) Name four basic components of every refrigeration system.
g. At which stage of the refrigeration cycle does actual cooling occur?

h. Name two physical changes that occur when the refrigerant is in the compressor.
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Understanding Refrigeration

Paragraph A

Refrigeration is defined as the process of transferring heat from a selected area (containing objects or substance) to another
area. This process, also known as cooling, lowers the temperature of the selected area below the temperature of its immediate

surroundings. On an industrial level, it can be accomplished by the use of a mechanical refrigeration system.

Paragraph B

The cooling process is based on the widely known physical fact that for evaporation, liquid needs large quantities of energy.
The needed energy, in the form of heat, is extracted from the surrounding area. For exemple, if you step out of the shower and
don't use a towel to dry off — you will feel cold. In order to feel warm, you must dry yourself off. The drying process uses the
energy taken from your body, which evaportes the cold. Condensation is the opposite process. In order to turn gas into liquid,
you must extract its energy. There are many ways to do so, not only by lowering its temperature. The gas state is governed by a
combination of three parameters which can be controlled: pressure, volume, and temperature. Changing only two of them in a
certain way can affect the gas energy. Under normal conditions, the substance we use in our gas stove is in the form of gas, but
it is stored in a liquid form in the pressure vessels outside your home at the same exact temperature. Therefore, the combined
act of increasing pressure and lowering volume turns gas into liquid without changing the temperature. Lowering volume is

a mechanical movement, that enables to be turned into liquid by using a mechanical process, as opposed to heat transfer. It is
interesting to mention that opening a valve on the gas stove allows the evaporation process in the vessel to begin, and the vapor
(the gas) expands in the pipes until it reaches the stove. We can therfore conclude that the process of evaporation can take place

even without heating.

Paragraph C

Mechanical refrigeration is the utilization of mechanical components arranged in a "refrigeration system" for the purpose of
cooling. There is a refrigerant inside this system. Refrigerants are chemical compounds that are alternately compressed and
condensed into liquid and then expand into a vapor, or gas, as they are pumped through the mechanical refrigeration system. If

there are no leaks, the same refrigerant is used over and over for years without losses or contamination.
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DOXDTIND MMOTIN NPNIN NONYD T NADI -2-
N"9WN AN, 710003 SHNO

Paragraph D

What happens in a simple refrigeration cycle? Two different pressures exist in the cycle - the evaporation and the condensation.
The evaporation is a low pressure cycle in the "low side" whereas the condenation is a high pressure cycle in the "high side".
These pressure areas are separated by two dividing points: one is the metering device where the refrigerant flow is controlled,

and the other is in the compressor, where vapor is compressed.

The metering device may be a thermal expansion valve or a capillary tube, that can control the flow of the cool liquid
refrigerant into the evaporator. The evaporator is a long tube with a wide exit opening, in which the refrigerant turns into gas,
while "sucking" heat from the surrounding area. The surrounding area is cooling. Usually, the "boiling" temperature of most

refrigerants is much lower than that of water which improves the cooling system efficiency.

The low-pressure, low-temperature vapor is drawn to the compressor where it is compressed into a high-temperature, high-
pressure vapor. The compressor discharges it into the condenser, allowing it to give up the heat that it picked up in the
evaporator. The refrigerant vapor is at a higher temperature than the air or water passing through the condenser; therefore, heat

is transferred from the warmer refrigerant vapor to the cooler air or water.

During this process, as heat is removed from the vapor, a change of state takes place and the vapor is condensed back into a

liquid, at a high pressure and high temperature.

The liquid refrigerant now travels to the metering device and passes through a small opening, or orifice, where a drop in

pressure and temperature occurs, and then it enters the evaporator starting another cycle through the system.

In addition to the above-mentioned basic components, every refrigeration system requires some means of connecting the

components such as an air fan, a circulating fan, and electric controllers.
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