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I Refrigeration & Air Conditioning T
What is Refrigeration?

e Artificial withdrawal of heat

* Producing in a substance or within a
space a temperature lower than that which
would exist under the natural influence of

the surrounding
e Dehumidifying
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What Is Air Conditioning?

 Artificial tampering of the conditions of air
— Cooling
— Heating
— Ventilation
— Filtration
— Alr circulation
— Dehumidifying
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Relationship of Ref. & A/C

Refrigeration
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Classification of Application

 Domestic Refrigeration

« Commercial Refrigeration

 Industrial Refrigeration

e Marine & Transportation Refrigeration
e Comfort Air Conditioning

 Industrial Air Conditioning
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VAPOR COMPRESSION
REFRIGERATION
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Insulation

Heat leaking
through insulation

Heat flows from warm space to colder water. Water temperature

rises as space temperature decreases. Refrigeration will not be
continuous
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Insulation

3

Heat leaking
through insulation

Heat flows from warm space to cold ice. Temperature of space
decreases as ice melts. Temperature of ice remains at 32F (0C).
Heat absorbed by ice leaves space in water going out the drain.
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Ik Refrigerant vapor
3./ at atmospheric

AR

Refrigerant—-12
liquid boiling at
-21.6°F

40° space

The Refrigerant 134a liquid vaporizes as it takes in heat from the
40F space. The heat taken in by the refrigerant leaves the space in
the vapor escaping through the vent
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The boiling temperature of the liquid refrigerant in the evaporator is
controlled by controlling the pressure of the vapor over the liquid
with the throttling valve in the vent.
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Pressure of refrigerant in evaporator reduced below atmospheric by
action of a vapor pump.
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High pressure
Ihquid
refrigerant

Float valve assembly maintains constant liquid level in evaporator.
The pressure of the refrigerant is reduced as the refrigerant passes
through the needle valve.
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High pressure

Serpentine coil evaporator with thermostatic expansion valve
refrigerant control.
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Flow diagram of simple vapor compression system showing the
principle parts
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Key Component B
Of Refrlgerator Freezer Evaporator Capillary
1 Evap orator compartmen cmls tubc
2. Suction line \ /= 2 ”l
3. Vapor compressor .: ' - :j
{
4. HOt -18°C L i | e
. . C 5 R
gas/discharge line c )
5. Condenser ( > | Condenser
. ¥ C coils
6. Receiver tank 3¢ || ¢ .
.
7. Liquid line C ~
. —
8. Refrigerant flow ¢
ContrOI deVICe Compressor
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AIR CONDITIONING
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Thermal Comfort
RH A 205°C  235°C 235°C  26.0°C

69.0°F  74.0°F 743°F  79.0°F
86.5% RH ‘

79.5%

70%

58.3%
57.3%

Winter Summer

29.3% 30%
24 4%

23.0%
19.8%

200°C  23.0°C 24.0°C 26.0°C T
68.0°F 734°F 75.2°F 78.8°F

»

T
19.5°C  225°C 245°C  210°C T

67.1°F  T3.0°F 76.0°F  81.0°F
Comfort zone according to ISO 7730

Comfort zone according to ASHRAE 55-1992

e Thermal comfort is defined as that condition
of mind which expresses satisfaction with the..
thermal environment. %
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e
Typical Climate Condition

Percentage saturation
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Factors Affecting Thermal Comfort

1. Activity level [ o J
2. Clothing \ | /

3. Expectation

4. Air temperature m;.:,z::.:mJL cmn— T } s
5. Radiant temperature

6. Humidity / \

7. Air speed { e / \m]
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Basic Air Conditioning System

Return air from the
- space

Outside air—m /"’_\':

/

N Conditioned supply
Mixing air to the space

chamber

Outside air
damper
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