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Chiller in HVAC

A chiller (cooling water circulation device) is a general term for a device that
controls the temperature by circulating a liquid such as water or heat medium as
a cooling liguid whose temperature was adjusted by the refrigerant cycle.
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Refrigeration Cycle and Main Component
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Main Chiller Components

There are four main components in a normal cooling cycle or chiller. The main
chiller components are the Compressor, Condenser, Evaporator, Expansion
Valve

« The Compressor (The Refrigerant Mover)
which provides the energy to move the refrigerant around the refrigerant circuit
« The Evaporator Coil (Heat Exchanger) - Absorbs Heat

where heat is absorbed from the building and the water is cooled down to be
used within the building to cool the space.

« The Condenser Coil (Heat Exchanger) — Rejects Heat

which rejects the heat from the building into the water going to a cooling tower or
in an air-cooled chiller the heat is rejected to the outdoor ambient air.

« The Expansion Valve

it functions as the gate keeper between the high-side (Condenser) and low-side
(Evaporator), and is the fourth component. This valve meters the amount of
refrigerant that can pass from the high-side to the low-side based on the demand
for cooling. More cooling required will cause the expansion valve to allow more
refrigerant to pass through it, going from the high-side to the low-side of the
system
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Chiller type can be classified as per compressor type or as per
cooling condenser type
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scroll screw chillers -reciprocating chillers - centrifugal chillers
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Refrigerant Circuit with Air-Cooled Chiller

Air-Cooled Chillers

These are easy to identify as they are most always located outside and you’ll see
the fans located on them, mostly on the top an using axial fans that induce air
over the condenser coils, Air-cooled chillers use a condenser exposed coil with
ambient air induced or blown over it to reject the heat
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Water-Cooled Chiller

The cooling system consists of 2 water circuits, one of which is cooled by a
chiller and is chemically treated water so as not to affect the pipes and pumps
that pass through it and have a low temperature (it feeds the air handling units
and the van coil with chilled water) and the other circuit is for cooling the chiller
(condenser) and is connected to Cooling towers

Cooling Tower
Induced Draft Counter Flow

3

Water-Cooled Chiller

Axial Fan
Hot Water In

Cooled Water Out Condenser Water Pump

Heat Rejection — Condenser Water Circuit
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Refrigerant Circuit for Water-Cooled Chiller

With a water-cooled chiller we have eliminated both the condenser and
evaporator fans, as water is the medium by which the heat will be passed around.
We have replaced the condenser fan with a Shell and Tube Heat Exchanger where
condenser water will take the heat from the High-Pressure Refrigerant and eject it
through a cooling tower of some sort.
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Cooling towers

are used to remove heat from water used in water-cooled applications. The heat
is rejected to the atmospheric air that is passed through the system fill in a
crossflow or counterflow method. A small percentage of the hot water from the
system evaporates, cooling the remaining water which falls into the cold-water
basin which is then pumped from the cold-water basin to the system to absorb
more heat in a continuous process.
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Air-Cooled vs Water-Cooled
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Air cooled condensers are more flexible than water cooled condensers. Air
cooled condensers required less maintenance than water cooled
condensers. It does not produce more cooling than water cooled

condensers. Installation cost is comparatively less than water cooled
condensers.

Air Cooled Chiller Water Cooled Chiller
Cooling Capacity 50 : 500 TR 100 : 3000 (or more) TR
Power Consumption 1.5 KW/TR .85 KW/TR
Operation & Maintance Low Cost High Cost
Installation Location Outdoor Chiller Indoor and Cooling Tower Outdoor
Make up Water Mot Required Required
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In the case of low values of building Required cooling capacities, it is
preferable to use Air Cooled Chillers as shown in the picture to save the
required construction cost in the case of the water-cooling type, which
requires the construction of cooling towers,
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In the case of buildings require with large cooling capacities, it is
preferable to use a Water-Cooled Chiller to save operating and energy
consumption costs. The stations are also distinguished by the small
required area and the sizes of the chillers compared to their cooling
capabilities with the air-cooling type, which will require more numbers and

large sizes

Air cooled chiller 500 (max cooling capacity and size)
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In the case of choosing water-cooled chillers, it is always taken into
account that a permanent source of water is available to compensate for
the loss of water in the cooling towers as a result of evaporation.
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Cool and liquefy into water The diluted salt water is returned
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Major considerations for installing an absorption chiller

Absorption chillers have the advantage of being free of electric compressors,
which means that they can provide significant cooling capacity to a facility without
contributing to the peak electric demand. The major consideration that must be
made when assessing the applicability of such a chiller is that they do require a
large and consistent stream of waste heat in order to function most use at
Industrial and manufacturing facilities
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In short, the absorption chiller chills water via sudden change of pressure. When
the water heats up in the generator, the air pressure is high. Water releases the
heat and becomes vapor. Then, a pipe leads the vapor to the evaporator, where
the air pressure is low. The vapor will then cool down and become cold water
again immediately. The outside temperature will drop as vapor absorbs the heat
to become water.
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Mechanical Construction Projects

Y

The water evaporates and carries away all the unwanted heat. Then, as it goes
through the cooling tower, the vapor cools down in a low-pressure environment
and becomes water again. When the water mixed with the lithium bromide in the
absorber, they are ready to go through the heat exchanger again and carries
more unwanted heat with them, when it operates, an absorption chiller produces
chilled water while consuming just a small amount of electricity to run the pumps
on it. And it will continue bringing out the heat from the building as it goes
through the heating and cooling cycle.

Chiller Types YouTube Video sl 7 sl gaad daaliial
https://youtu.be/RUjzkF3CGQw

Chiller Types Website Article #355Y) Uad ga Jo Alliall 3¢ jil

https://tinyurl.com/d7xkaZmp
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The important requirements for installing chillers will be clarified and applied, as an
example of an Air-Cooled Chiller of 500 tons, which is considered the largest in terms of
size and cooling capacity in the air-cooled type.
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To lift the equipment on the roofs of buildings, the weight of the equipment - the height of the
building - the depth (distance) of the equipment inside the roof - and the location of the crane
standing must be taken into consideration.
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The loading and lifting places are taken into account by the crane, as it is placed in
the catalog and installation instructions from the factory.
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Vibration Isolator are installed under (the bottom) of the body of the chillers on the
concrete bases according to the factory instructions. In this type of chillers,
vibration dampers are used and they are distributed with numbers in specific places
on the base and fixed to the chillers, as each vibration damper has a specific
number and place according to its ability to bear the weights in a place composition
(and this is in this type of chiller) and the type of the vibration isolator used may
differ according to the type of chiller and the manufacturer’s instructions
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The reason for the difference in the weight-bearing capacities of the vibration isolator
is the uneven weight of the components and equipment inside the chiller itself, and
therefore there are some places, such as the place of compressors, that are more

weight than other places, as shown in the picture.
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the height of the concrete base shall to be in accordance with the requirements of the
chiller manufacture, in order to carry out the various maintenance works of the
chillers, which may require changing some component of equipment, and at this type
of chiller a path must be provided that allows entry from the bottom

The base is finished with epoxy to protect the base from weather factors such as rain
or water leaks, and the surface of the base must be flat and not have any slope.
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Notes for Chillers Installation

- Coordination with the civil department of the equipment
foundation and takes into account the operational weight and
dimensions of the equipment

- Compatibility of the loads that will be used to lift the loaders with
the place of installation in the equipment and the capacities of the
weights

- Taking into account the places and directions of entry and exit of
chilled water and the distances between the chillers to allow
installation work for pipes and valves and future maintenance work

- Coordinate the heights of the concreate foundation of the chillers in
accordance with the factory's installation instructions

- Installation of vibration isolator according to the type of chillers and
according to the manufacturer's instructions

- The absence of any inclinations for the bases of the equipment and
the work of the required finishes according to the requirements of
the project to paint with epoxy so that the concrete base can
withstand weather

- The chillers are operated by the manufacturer, after completing the
network installations of pipes, valves and insulation

- Itis necessary to ensure and complete the work of piping network
flushing before opening the valves and the flow of water into the
chillers so as not to damage the pipes inside the heat exchangers in
the chillers

Chiller Installation YouTube Video ik g sl 9238 Saaliial

https://youtu.be/stt8JBCYgbg
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