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Chillers are essential in many industries for removing heat from liquids to cool machinery, equipment, and spaces. These systems ensure operational efficiency by maintaining precise temperature control. Chillers are also widely used in process cooling to maintain optimal temperatures in various industrial applications. In this article, we will dive into
“what are chillers used for,” how they operate, their key components, and their broad range of applications and benefits.Key TakeawaysIndustrial chillers are essential refrigeration systems that cool liquids for various applications, with two main types: air-cooled and water-cooled chillers.The refrigeration cycle of industrial chillers involves
evaporators, compressors, condensers, and expansion valves, enabling effective heat absorption and dissipation.Choosing the right industrial chiller requires consideration of cooling capacity, environmental conditions, and industry-specific needs to ensure operational efficiency.Industrial chillers are also crucial components in HVAC systems,
providing cooling for commercial and residential buildings. Understanding Industrial Chillers Industrial chillers are sophisticated refrigeration systems designed to cool liquids, which are then used for various purposes, such as cooling machinery, equipment, and even indoor spaces. These systems are pivotal in maintaining the efficiency and longevity
of industrial processes. The primary function of an industrial chiller is to remove heat from a liquid via a refrigeration cycle, which is then circulated through a heat exchanger to cool equipment or the ambient air.There are two main types of industrial chillers: air-cooled chillers and water-cooled chillers. Air-cooled chillers dissipate heat into the
surrounding air, making them ideal for facilities where water supply is limited or where the outdoor environment can handle high heat dispersion. These chillers are often seen on rooftops or outdoor areas where air circulation is ample.Conversely, water-cooled chillers use water sources, such as a cooling tower, to transfer and dissipate heat. These
systems are typically more efficient than their air-cooled counterparts because water is a better conductor of heat. However, they require a reliable water source and additional infrastructure, such as a cooling tower. This makes them suitable for larger facilities with higher cooling demands.Understanding the distinction between these two types of
chillers is crucial for selecting the appropriate system for your application. While air-cooled chillers are simpler to install and maintain, water-cooled chillers offer superior efficiency and performance in high-demand environments. The choice between the two often depends on the specific requirements of the facility and the available resources.The
role of industrial chillers extends beyond simple cooling. In many industries, maintaining precise temperature control ensures consistent product quality and minimises equipment wear. For instance, in the manufacturing industry, chillers prevent machinery from overheating, ensuring consistent product quality and reducing downtime. They are
extensively used in process cooling to maintain optimal temperatures in various industrial applications.In data centres, industrial chillers shield sensitive equipment from excessive heat, preventing operational disruptions. Industrial chillers are vital for maintaining operational efficiency due to their versatility and significance.Definition and Purpose of
a ChillerA chiller is a sophisticated refrigeration system, often a vapor compression chiller, designed to remove heat from a liquid coolant through a vapour-compression, adsorption, or absorption refrigeration cycle. The primary purpose of a chiller is to cool a fluid or dehumidify air in industrial or commercial settings, effectively lowering the
temperature of the area or object being cooled. Chillers are indispensable in maintaining comfortable indoor conditions in commercial buildings and residential complexes. They also play a crucial role in providing cooling for specific industrial processes and equipment, ensuring operational efficiency and longevity.How Do Industrial Chillers Operate?
Industrial chillers operate through a continuous cycle of heat absorption and dissipation, utilizing refrigerants, compressors, condensers, evaporators, and expansion valves. This refrigeration cycle is key to the cooling process, enabling vapor compression chiller systems to efficiently manage temperatures in various industrial applications, including
high-powered laser cooling solutions.The process starts with the evaporator, where the refrigerant absorbs heat from the process water, lowering its temperature. The absorbed heat causes the refrigerant to evaporate, changing from a liquid to a low-pressure gas. This phase is critical as the evaporator absorbs heat, setting the stage for the
subsequent steps.Subsequently, the low-pressure refrigerant gas is drawn into the compressor. The compressor, acting as the chiller’s powerhouse, compresses the refrigerant into a high-pressure gas. This compression raises both the pressure and temperature of the refrigerant gas, preparing it for heat dissipation.The hot, high-pressure refrigerant
gas then moves into the condenser. In air-cooled chillers, fans blow ambient air over the condenser coils to remove heat from the refrigerant. Conversely, water-cooled chillers transfer this heat to a separate water loop connected to a cooling tower, effectively dissipating it. This cooling process condenses the refrigerant back into a high-pressure
liquid, ready for the next phase.The final stage is the expansion valve, which lowers the pressure of the liquid refrigerant before it re-enters the evaporator. This pressure drop cools the refrigerant, completing the cycle. The process begins anew as the refrigerant absorbs more heat from the process water, ensuring continuous cooling.Through this
continuous cycle, industrial chillers effectively regulate temperatures, allowing various industrial processes to run smoothly and safely. Whether in manufacturing, chemical processing, or data centres, the ability to maintain precise temperature control is vital for operational efficiency and equipment longevity. Industrial chillers are also integral to
HVAC systems, providing cooling for commercial and residential buildings.Refrigeration CycleThe refrigeration cycle is the cornerstone of how a chiller operates. It begins with the compression of a refrigerant gas by the compressor, which significantly raises its temperature and pressure. This high-temperature, high-pressure vapour then flows into
the condenser, where it releases heat to the surrounding environment and undergoes a phase change into a high-pressure liquid. The next stage involves the expansion valve, which rapidly reduces the pressure of the refrigerant, transforming it into a low-pressure, low-temperature liquid. This liquid then enters the evaporator, where it absorbs heat
from the substance or area being cooled, causing it to evaporate and turn back into a vapour. The vaporised refrigerant is then cycled back to the compressor, and the process begins anew. This continuous cycle of heat absorption and dissipation is what enables chillers to maintain precise temperature control in various applications.Key Components
of Industrial ChillersEffective cooling in industrial chillers relies on several essential components. Each component plays a vital role in the refrigeration cycle, contributing to the system’s efficiency and performance.The refrigeration cycle begins with the evaporator. The evaporator absorbs heat from the process water, cooling it down and initiating
the chiller’s cycle. By transforming the refrigerant from a liquid to a low-pressure gas, it sets the stage for subsequent phases.The compressor serves as the chiller’s powerhouse. It draws in the low-pressure refrigerant gas and compresses it into a high-pressure gas. This compression raises both pressure and temperature, preparing the refrigerant
for heat dissipation.In the condenser, the hot, high-pressure refrigerant gas releases its heat. In air-cooled chillers, fans blow ambient air over the condenser coils to remove heat from the refrigerant. In water-cooled chillers, the condenser transfers heat to a separate water loop connected to a cooling tower. This condenses the refrigerant back into a
high-pressure liquid, ready for the next phase, utilising heat exchangers.Finally, the expansion valve lowers the pressure of the liquid refrigerant, cooling it before it re-enters the evaporator. This pressure drop enables the refrigerant to absorb heat effectively in the next cycle. The seamless interaction of these components ensures efficient operation
and reliable temperature control for various industrial applications. These components are crucial for effective process cooling in various industrial applications.Condenser and Cooling SystemThe condenser is a pivotal component of a chiller, tasked with dissipating heat from the refrigerant to the surrounding environment. There are two primary
types of condensers: air-cooled and water-cooled. Air-cooled condensers use ambient air to remove heat from the refrigerant, making them ideal for locations where water is scarce or where the outdoor environment can handle high heat dispersion. On the other hand, water-cooled condensers utilise a separate cooling water loop to dissipate heat,
often employing cooling towers to provide a continuous supply of cooling water. This system is typically more efficient, as water is a better conductor of heat than air. The design of the cooling system, whether air-cooled or water-cooled, is crucial for the effective operation of the chiller, ensuring it can maintain a stable temperature and operate
efficiently.Applications and Benefits of Industrial Chillers Industrial chillers are indispensable across a wide range of sectors that depend on precise temperature management. Their versatility and efficiency make them a vital component in numerous industrial processes, ensuring smooth operations and optimal performance of the chiller unit.
Industrial chillers are also widely used in HVAC systems to provide cooling for commercial and residential buildings.In manufacturing, industrial chillers prevent machinery from overheating, ensuring consistent product quality and minimising equipment wear. Overheating can cause significant downtime and costly repairs, but chillers help maintain a
stable production environment.Data centres also rely heavily on industrial chillers. These facilities house sensitive equipment that generates substantial heat, potentially disrupting operations if not properly managed. Industrial chillers provide necessary cooling to protect these devices, ensuring smooth data-centric activities.Beyond these uses,
industrial chillers serve sectors like chemical processing, food and beverage production, and medical facilities. These industries require precise temperature control to maintain product integrity and ensure safety. The reliable and efficient cooling provided by industrial chillers makes them essential in these contexts.In addition to their varied
applications, industrial chillers offer numerous benefits:They enhance process control by maintaining stable temperatures, which is crucial for production consistency.Proper cooling extends equipment life by preventing overheating and reducing wear and tear on machinery.Modern chillers feature energy-saving technologies, enhancing energy
efficiency and reducing overall operational costs.Process Cooling and HVAC SystemsChillers find extensive use in both process cooling and HVAC systems. In process cooling, chillers are employed to cool specific industrial processes and equipment, such as those found in manufacturing, food processing, and pharmaceuticals. These applications
require precise temperature control to ensure product quality and operational efficiency. In HVAC systems, chillers are used to provide cooling for commercial buildings and residential complexes, maintaining a comfortable indoor environment. Whether for industrial processes or air conditioning, chillers play a critical role in ensuring stable
temperatures and optimal performance.Benefits of Industrial ChillersEnhanced process control is one of the primary benefits of industrial chillers. By maintaining stable temperatures, chillers ensure consistent production quality, which is critical in industries like manufacturing and food processing. Enhanced process control is particularly beneficial
in process cooling applications, ensuring consistent product quality and operational efficiency. Stable temperatures minimise the risk of defects and ensure products meet stringent quality standards.Another significant advantage is extended equipment life. Overheating can severely damage machinery, causing frequent breakdowns and expensive
repairs. Industrial chillers prevent overheating, reducing wear and tear on equipment, extending its operational lifespan and improving overall efficiency.Energy efficiency is a key benefit of modern chillers. Advancements in technology have led to chillers that consume less energy while providing optimal cooling. This lowers operational costs and
reduces environmental impact, making chillers a sustainable choice for many industries.Controlled cooling by industrial chillers ensures smooth and safe industrial processes. This is especially important in sectors like chemical processing and pharmaceuticals, where precise temperature control is essential. Maintaining exact temperatures can
prevent hazardous situations and ensure product safety.Lastly, industrial chillers enhance the overall productivity of industrial operations. By ensuring machinery and equipment operate within optimal temperatures, chillers help maintain consistent output and reduce downtime. This results in increased productivity and profitability for
businesses.Choosing the Right Industrial ChillerSelecting the right industrial chiller ensures efficient and reliable cooling in any industrial setting. Factors to consider include the required cooling capacity, the type of environment, and available resources like water supply.Air-cooled chillers suit environments with limited water access. These chillers
dissipate heat into the cool air, making them suitable for facilities without a reliable water source. They are easier to install and maintain and advantageous in certain settings, especially when air conditioning is not feasible. An air-cooled chiller is an excellent choice for such applications.Conversely, water-cooled chillers are preferred for their
efficiency in high-demand settings with readily available water. These chillers use a separate cooling tower and cooling towers to transfer and dissipate heat, providing superior performance and energy efficiency. However, they require a more complex infrastructure, including a reliable water source and additional maintenance.Cooling capacity is
another important factor. Choose a chiller that can handle the specific cooling demands of your application. This involves considering factors like the amount of heat generated by the equipment, the desired temperature range, and the cooling load required.Precise temperature control is crucial in many industrial applications. In manufacturing,
chemical processing, or data centres, maintaining stable and accurate temperatures is essential for operational efficiency and product quality. Choosing a chiller with precise temperature control can significantly enhance process performance and reliability.Finally, consider the specific requirements of your industry and application. Different
industries have unique cooling needs, and selecting a chiller that meets these requirements is crucial for optimal results. Consulting experts and reviewing technical specifications of various chillers can aid in making an informed decision. Selecting the right chiller is also crucial for HVAC systems to ensure efficient cooling in commercial and
residential buildings.Determining the Right Size of ChillerSelecting the right size of chiller is essential for efficient operation and optimal performance. The size of the chiller depends on several factors, including the required cooling capacity, the type of application, and the ambient temperature. A chiller that is too small may struggle to provide
adequate cooling, leading to inefficiencies and potential equipment damage. Conversely, a chiller that is too large may result in unnecessary energy consumption and higher operating costs. It is crucial to consult with a professional to accurately determine the right size of chiller for your specific needs. This involves a thorough assessment of the
cooling demands, the heat load generated by the equipment, and the desired temperature range. By choosing the appropriately sized chiller, you can ensure efficient cooling, reduced energy costs, and prolonged equipment life.SummaryUnderstanding industrial chillers is essential for anyone involved in industrial processes requiring precise
temperature control. These systems play a vital role in maintaining operational efficiency, extending equipment life, and ensuring consistent product quality. Industrial chillers are indispensable in process cooling applications, ensuring optimal temperatures and operational efficiency. From their basic operation to the benefits they offer, industrial
chillers are indispensable tools in modern industry.By selecting the right industrial chiller, businesses can enhance their productivity, reduce operational costs, and contribute to a sustainable future. The knowledge gained from this guide empowers you to make informed decisions about your cooling needs, ensuring that your operations run smoothly
and efficiently.Frequently Asked Questions What is the primary function of an industrial chiller? The primary function of an industrial chiller is to remove heat from a liquid through a refrigeration cycle, facilitating the cooling of equipment or surrounding air. This process is essential for maintaining efficient operational temperatures in various
industrial applications. What are the main types of industrial chillers, including water-cooled chillers? The primary types of industrial chillers are air-cooled chillers, which release heat into the air, and water-cooled chillers, which utilise a water source and a cooling tower for heat dissipation. Understanding these options is crucial for selecting the
appropriate cooling system for specific industrial applications. How does the refrigeration cycle in an industrial chiller work within the refrigeration system? The refrigeration cycle in an industrial chiller operates by absorbing heat in the evaporator, compressing the refrigerant gas, dissipating heat in the condenser, and reducing pressure in the
expansion valve, thus ensuring continuous cooling throughout the system. What are some benefits of using industrial chillers? The use of industrial chillers offers enhanced process control, prolonged equipment lifespan, and improved energy efficiency, ultimately leading to reduced operational costs and environmental impact. These advantages make
industrial chillers a valuable asset in various applications. What factors should be considered when choosing an industrial chiller? When choosing an industrial chiller, it is essential to consider the required cooling capacity, the environmental conditions, available resources like water supply, and the specific cooling requirements of your application.
These factors will ensure optimal performance and efficiency. What exactly is a vapor-compression chiller? How does a cooling tower work? What is a refrigerant cycle?What exactly is a vapor-compression chiller? How does a cooling tower work? What is a refrigerant cycle? When a damaged chiller claim lands on your desk, you need to be ready for
the complexities that come with it. These systems are often intricate and specialized based on the space or equipment they’re cooling, meaning they present their own challenges to insurance adjusters like you. If you’'re not familiar with this complicated cooling equipment and you’re working on a claim that includes one, you’ll want to know the
basics. Water pipes for a chiller system How Do Chillers Work? Chillers transfer heat away from a space that requires climate control much like a traditional split system or package unit does, but they use water (or a water solution) to do so instead of air. There are two types of chillers: water-cooled and air-cooled. They work similarly throughout
most of the process until the refrigerant reaches the condenser, and both are outlined in the following sections. Water-Cooled Chillers Diagram A The cooling process begins when water enters the evaporator from the primary return where heat is transferred from the water to the refrigerant. The now-chilled water is then sent to the water tank via
the primary supply (shown in blue), where it is distributed to the various climate-controlled spaces by the water pump. Because heat always moves from hot to cold as stated by the second law of thermodynamics, the chilled water absorbs the conditioned space’s ambient heat in the air handler. A fan then forces the cooled air into the space via the
ductwork. The warmer water is then returned to the chiller to be cooled once again. In the meantime, the heat absorbed by the refrigerant (path shown in green) in the evaporator needs to be transferred to allow the refrigerant to absorb more heat. The low-pressure, high-temperature refrigerant moves from the evaporator to the motor-run
compressor, which increases the pressure and temperature. After that, the refrigerant enters the condenser. Water-cooled chillers use water to surround the refrigerant pipes and draw in the heat (path shown in red). The water is then pumped into a cooling tower to release the heat. After condensing, the refrigerant goes through an expansion valve
to reduce pressure (and temperature) before returning to the evaporator, where the process begins again. Air-Cooled Chillers Diagram B Like with water-cooled chillers, the process begins with the primary return bringing warm water to the chiller. Heat is transferred in the evaporator to the refrigerant, and the water runs through the primary
supply to the cooled space. The refrigerant moves through the compressor to raise the pressure and temperature, and then it reaches the condenser. Here, fans circulate outside air through the condenser, which absorbs heat from the refrigerant (again, the second law of thermodynamics dictates that hot moves to cold) before expelling this heat to
the ambient air. The refrigerant then goes through the expansion valve (as before) and returns to the evaporator. Where Are Chillers Used? Chillers have several uses and are sometimes preferred over traditional split systems or package units because the water conducts heat better than air. This is also why water-cooled chillers are known for being
more consistent and efficient in their performance and for having a longer lifespan than their air-cooled counterparts. Water-cooled chillers are common in medium and larger facilities (so long as they have an adequate water supply), such as airports, hospitals, hotels, shopping malls, commercial buildings, and more. (Pictured: A portable chiller) Air-
cooled chillers are more prevalent in small to medium sized facilities where space and water may be limited. The costs to install and maintain these chillers are lower than that of their water-cooled counterparts, but they typically have a shorter lifespan. These chillers are commonly used for restaurants, corporate and sporting events, and temporary
structures. Chillers are also often used for industrial or medical applications. Assembly equipment, construction sites, lasers, MRI machines, and various other high-powered equipment and facilities may require chillers to maintain a workable temperature. Common Problems That Affect Chillers Corrosion Chillers use metal tubes (usually made of
copper or carbon steel) to transfer water between the chiller and the climate-controlled space. The simple presence of oxygen in water can cause corrosion, but if the water and pipes are treated properly, this can significantly reduce the risk. However, if the water treatment is inadequate, sediment, minerals, and bacteria can enter the system. If
there is a buildup of sediment or bacteria that causes oxygenation levels to differentiate, the metals can begin to corrode. In addition, any point where two different metals are used can be at risk for corrosion due to their different electrochemical properties. No matter how the corrosion occurs, it can cause leaks that will damage the chiller, reduce
its efficiency, and possibly damage the area surrounding the chiller. Compressor for a chiller Poor Maintenance These complex machines require a lot of maintenance to keep them in good working order. If proper steps aren’t taken, the chiller can corrode, clog, lose efficiency, or experience a number of other issues. For example, if proper water
treatment isn’t maintained or if open cooling towers aren’t cleaned, sediment or particulates can be introduced to the system, causing clogged pipes and poor heat transfer. An air-cooled chiller’s condenser can be blocked by debris or become caked in dirt, which also lowers efficiency. Electrical Issues The electrical systems within a chiller are
carefully designed and as complex as the rest of the machine. They can easily be thrown off balance by a high voltage surge or wear and tear. If there is a grounding issue or a power supply failure, the chiller may detect this and shut itself off. Overloading the chiller can cause it to overheat, which will likely result in failure. Wires and cables can
become loose or damaged after maintenance or due to negligence, which can result in chiller malfunctions. We Can Help Settle Your Chiller Claims Chiller claims are no walk in the park - several components can malfunction and cause the entire system to fail, and the source may not always be clear. To handle them properly, you may need an expert
opinion. If you're handling a chiller claim, let us help! Our trained technicians will document the damages and our experts will put together a comprehensive report outlining damages, cause of loss, and costs involved with repair or replacement. Make settling chiller claims easier on yourself. Submit an assignment today! Share — copy and
redistribute the material in any medium or format for any purpose, even commercially. Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and
indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions — You may not apply legal terms or
technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for
your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. When a damaged chiller claim lands on your desk, you need to be ready for the complexities that come with it. These systems are often intricate and specialized based on the space or equipment they’re cooling, meaning they
present their own challenges to insurance adjusters like you. If you're not familiar with this complicated cooling equipment and you’'re working on a claim that includes one, you’ll want to know the basics. Water pipes for a chiller system How Do Chillers Work? Chillers transfer heat away from a space that requires climate control much like a
traditional split system or package unit does, but they use water (or a water solution) to do so instead of air. There are two types of chillers: water-cooled and air-cooled. They work similarly throughout most of the process until the refrigerant reaches the condenser, and both are outlined in the following sections. Water-Cooled Chillers Diagram A The
cooling process begins when water enters the evaporator from the primary return where heat is transferred from the water to the refrigerant. The now-chilled water is then sent to the water tank via the primary supply (shown in blue), where it is distributed to the various climate-controlled spaces by the water pump. Because heat always moves from
hot to cold as stated by the second law of thermodynamics, the chilled water absorbs the conditioned space’s ambient heat in the air handler. A fan then forces the cooled air into the space via the ductwork. The warmer water is then returned to the chiller to be cooled once again. In the meantime, the heat absorbed by the refrigerant (path shown in
green) in the evaporator needs to be transferred to allow the refrigerant to absorb more heat. The low-pressure, high-temperature refrigerant moves from the evaporator to the motor-run compressor, which increases the pressure and temperature. After that, the refrigerant enters the condenser. Water-cooled chillers use water to surround the
refrigerant pipes and draw in the heat (path shown in red). The water is then pumped into a cooling tower to release the heat. After condensing, the refrigerant goes through an expansion valve to reduce pressure (and temperature) before returning to the evaporator, where the process begins again. Air-Cooled Chillers Diagram B Like with water-
cooled chillers, the process begins with the primary return bringing warm water to the chiller. Heat is transferred in the evaporator to the refrigerant, and the water runs through the primary supply to the cooled space. The refrigerant moves through the compressor to raise the pressure and temperature, and then it reaches the condenser. Here, fans
circulate outside air through the condenser, which absorbs heat from the refrigerant (again, the second law of thermodynamics dictates that hot moves to cold) before expelling this heat to the ambient air. The refrigerant then goes through the expansion valve (as before) and returns to the evaporator. Where Are Chillers Used? Chillers have several
uses and are sometimes preferred over traditional split systems or package units because the water conducts heat better than air. This is also why water-cooled chillers are known for being more consistent and efficient in their performance and for having a longer lifespan than their air-cooled counterparts. Water-cooled chillers are common in
medium and larger facilities (so long as they have an adequate water supply), such as airports, hospitals, hotels, shopping malls, commercial buildings, and more. (Pictured: A portable chiller) Air-cooled chillers are more prevalent in small to medium sized facilities where space and water may be limited. The costs to install and maintain these chillers
are lower than that of their water-cooled counterparts, but they typically have a shorter lifespan. These chillers are commonly used for restaurants, corporate and sporting events, and temporary structures. Chillers are also often used for industrial or medical applications. Assembly equipment, construction sites, lasers, MRI machines, and various
other high-powered equipment and facilities may require chillers to maintain a workable temperature. Common Problems That Affect Chillers Corrosion Chillers use metal tubes (usually made of copper or carbon steel) to transfer water between the chiller and the climate-controlled space. The simple presence of oxygen in water can cause corrosion,
but if the water and pipes are treated properly, this can significantly reduce the risk. However, if the water treatment is inadequate, sediment, minerals, and bacteria can enter the system. If there is a buildup of sediment or bacteria that causes oxygenation levels to differentiate, the metals can begin to corrode. In addition, any point where two
different metals are used can be at risk for corrosion due to their different electrochemical properties. No matter how the corrosion occurs, it can cause leaks that will damage the chiller, reduce its efficiency, and possibly damage the area surrounding the chiller. Compressor for a chiller Poor Maintenance These complex machines require a lot of
maintenance to keep them in good working order. If proper steps aren’t taken, the chiller can corrode, clog, lose efficiency, or experience a number of other issues. For example, if proper water treatment isn’t maintained or if open cooling towers aren’t cleaned, sediment or particulates can be introduced to the system, causing clogged pipes and poor
heat transfer. An air-cooled chiller’s condenser can be blocked by debris or become caked in dirt, which also lowers efficiency. Electrical Issues The electrical systems within a chiller are carefully designed and as complex as the rest of the machine. They can easily be thrown off balance by a high voltage surge or wear and tear. If there is a grounding
issue or a power supply failure, the chiller may detect this and shut itself off. Overloading the chiller can cause it to overheat, which will likely result in failure. Wires and cables can become loose or damaged after maintenance or due to negligence, which can result in chiller malfunctions. We Can Help Settle Your Chiller Claims Chiller claims are no
walk in the park - several components can malfunction and cause the entire system to fail, and the source may not always be clear. To handle them properly, you may need an expert opinion. If you’'re handling a chiller claim, let us help! Our trained technicians will document the damages and our experts will put together a comprehensive report
outlining damages, cause of loss, and costs involved with repair or replacement. Make settling chiller claims easier on yourself. Submit your claim today! How chiller work is a common question in HVAC, especially when this is your first time working with a chiller. To understand how a chiller works, you need to know the chiller working principle, a
process based on the vapor-compression cycle that removes heat from water and rejects it to the environment.In this guide, I'll explain the chiller cooling process step-by-step, explore key components like the compressor and evaporator, and show how chillers integrate with air handling units and cooling towers. A clear diagram and FAQ section are
included to make everything easy to follow.A chiller is a machine that removes heat from a liquid (typically water) through a refrigeration cycle. This chilled water is then circulated through pipes to cool air or equipment, and is eventually returned to the chiller to repeat the process.For example, in a shopping mall, multiple fan coil units (FCUs) or air
handling units (AHUs) use chilled water from the central chiller to cool air in different zones of the building.In HVAC systems, chillers serve as the cooling engine. Instead of producing cool air directly (like a home air conditioner), a chiller produces chilled water, which can be distributed throughout an entire building.When I first started working with
central cooling systems, the concept of using water as a medium for air conditioning seemed overly complicated. But once you see how effectively it distributes cooling across multiple zones, the design makes perfect sense, especially for larger buildings.Chillers can be classified in various ways such as by cooling method, by compressor type, or by
application. The most common classification in HVAC is based on how the chiller rejects heat:Air-cooled chillers use fans to blow ambient air across a condenser coil, rejecting heat directly to the atmosphere. They are typically used for smaller or medium-sized buildings, especially where space for cooling towers are not available.Easier to install (no
cooling tower required)Lower maintenanceSuitable for smaller commercial buildingsLess energy-efficient in hot climatesHigher noise levelsLarger footprint outdoorsWater-cooled chillers reject heat to a secondary water circuit, which transfers the heat to a cooling tower. These are more efficient and used in larger facilities.Higher energy
efficiencyBetter performance in hot and humid climatesCompact indoor installationRequires cooling towers, pumps, and water treatmentHigher upfront and maintenance costsIn most of the projects I've come across, the choice between air-cooled and water-cooled chillers usually comes down to space availability, upfront costs and long-term
efficiency goals. Water-cooled units tend to perform better in hot climates, but air-cooled chillers are much simpler to manage for smaller buildings.Comparison Table: Air-Cooled vs Water-Cooled ChillersFeatureAir-Cooled ChillerWater-Cooled ChillerHeat RejectionAmbient air (fans)Cooling tower (water)InstallationEasier, no cooling towerComplex,
requires tower/pumpsEfficiencyLower, climate-dependentHigher, especially in warm areasMaintenanceLowerHigher, due to water systemApplicationSmall to medium buildingsLarge buildings, data centersOther than that, chillers can also be classified by a combination of various ways. Water-cooled centrifugal chillers are a common chiller type. The
term “water-cooled” refers to the heat rejection method and “centrifugal” refers to the compressor type.l’ve covered the detailed breakdown of the most common combined chiller type in my types of chillers post. Follow the link to read the post if you want to dig further on this part.At the heart of every chiller is the vapor-compression refrigeration
cycle (Wikipedia), a process that moves heat from one place to another using a refrigerant. This cycle is responsible for absorbing heat from the building’s chilled water loop and rejecting it to the environment, either through air or water.You can think of it like a heat elevator: it picks up unwanted heat from inside your building and takes it
somewhere else.The Four Main Stages of the Vapor Compression CycleWhether it’s an air-cooled or water-cooled chiller, the core working principle is the same. Let’s walk through each stage:What happens?The refrigerant enters the evaporator as a low-pressure, cold liquid. It absorbs heat from the warm return chilled water flowing through the
evaporator tubes. This causes the refrigerant to evaporate into a gas.Result:The chilled water leaves the evaporator at around 6-8°C, ready to be circulated through the building.In plain words: This is where the chiller “makes cold.” No magic, just a refrigerant boiling off by stealing heat from the water.What happens?The refrigerant gas is sucked
into the compressor, where its pressure and temperature are increased significantly.Result:The hot, high-pressure gas now carries all the absorbed heat and is ready to be dumped elsewhere.Compressor types: scroll, screw, centrifugal, or reciprocating, each suited for different capacities and efficiencies.What happens?The hot gas flows into

the condenser, where it releases its heat.In air-cooled chillers: fans blow ambient air across the condenser coils.In water-cooled chillers: condenser water absorbs the heat and carries it to a cooling tower.Result:The refrigerant condenses back into a high-pressure liquid.What happens?The refrigerant passes through an expansion valve (or electronic
expansion device), which drastically lowers its pressure.Result:The refrigerant becomes a cold, low-pressure liquid again, ready to re-enter the evaporator and start the cycle over.At this point, you might be wondering: Why are we increasing and decreasing the pressure of the refrigerant? It is not for fun, certainly. It has something to do with phase
change (between liquid and gas) which opens up much bigger heat capacity (thermodynamics stuff, not going to cover it here). See below diagram:Chiller Working Principle DiagramUnderstanding this refrigeration cycle (Wikipedia) is key to:Diagnosing performance issuesChoosing the right chiller typelmproving energy efficiencyEvaluating
advanced features like variable-speed compressors and intelligent controlsMany juniors misunderstood and thought that chillers don’t use any refrigerant when in fact they do. Chillers simply use the refrigerant to cool water. That chilled water is then circulated through AHUs or FCUs, which do the actual air cooling.To fully understand how chiller
work, it’s important to get familiar with its key components. Each part plays a specific role in enabling the refrigeration cycle to run efficiently and reliably.The compressor is the heart of the chiller. It’s responsible for pumping refrigerant through the system by increasing its pressure and temperature after it has absorbed heat in the
evaporator.Scroll: Quiet, reliable, used in smaller chillers, often multiple units in one chiller.Screw: Good for medium to large capacity systems, very common.Centrifugal: High efficiency at large tonnages; often used in data centers and district cooling.Reciprocating: Old dinosaur design, still found in some small applications.Analogy: Think of the
compressor like your heart, pushing refrigerant (blood) through the chiller (body).The evaporator is where the magic starts. It’s a heat exchanger that absorbs heat from the chilled water returning from the building. This causes the refrigerant inside the evaporator to boil and change into gas.Type: Shell-and-tube (more common) or plate-and-
frame.Typical output temp: ~6 to 7°C (can be lower in process cooling applications).Tip: Lower chilled water temperatures improve cooling performance but increase energy use.The condenser is where the hot refrigerant gas releases the absorbed heat. As it cools, the refrigerant condenses back into liquid form.Air-cooled chiller: Heat rejected to
outdoor air via fans.Water-cooled chiller: Heat absorbed by condenser water and sent to the cooling tower.Note: The condenser is also a critical point for controlling head pressure, especially in varying ambient conditions.This valve regulates refrigerant flow into the evaporator and drops its pressure, preparing it to absorb heat once again. It ensures
that just the right amount of refrigerant enters the evaporator for efficient heat exchange.TXV (Thermostatic Expansion Valve): Mechanical response to superheat, found in old systems.EEV (Electronic Expansion Valve): Digital control, better for variable loads, used in new systems.Efficiency tip: A poorly calibrated expansion valve can lead to
overfeeding or starving the evaporator.Modern chillers are equipped with advanced microprocessors or PLCs that monitor and control:Compressor operationWater temperaturesFlow ratesAlarms and safety tripsEnergy consumptionThese systems allow integration into Building Management Systems (BMS) or SCADA, offering real-time data and
energy optimization.While technically not part of the chiller unit itself, chilled water pumps, condenser water pumps, and piping layouts are crucial to system performance:Tip: You can’t judge a chiller’s efficiency by the unit alone, it’s the whole system that counts.In a complete HVAC system, a chiller is just one piece of the puzzle. The real goal isn’t
just to chill water—it’s to distribute that chilled water to cool the air in different parts of the building. This section covers how chillers fit into the overall cooling architecture.After the chiller cools the water (usually down to 6-7°C), this chilled water is circulated through a closed-loop system of insulated pipes.The water flows to terminal units like:Air
Handling Units (AHUs)Fan Coil Units (FCUs)Process cooling coils in industrial settingsThese units use the cold water to absorb heat from the air, cooling it down before it’s supplied to the occupied spaces.After the air is cooled:The warmed water (typically around 12-14°C) returns to the chiller.The cycle repeats, 24/7.Note: These temperature ranges
can vary depending on building type and cooling strategy. In data centers, for example, chilled water might be supplied at higher temperatures for energy efficiency.There are two main configurations for how chilled water moves through the system:A single set of pumps circulates water from the chiller to the building and back.Simpler but harder to
balance in large systems.Also known as VPF, variable primary flow.Primary pumps handle flow through the chiller.Secondary pumps circulate chilled water through the building.A decoupler line separates the loops, allowing independent flow rates.This design is especially useful in large buildings with variable cooling loads.Modern systems often
include:Two-way control valves at AHUs/FCUs (modulate flow based on cooling demand)Variable-speed pumps for energy savingsDifferential pressure sensors for balancing system pressureFor HVAC engineers: Reducing pump speed based on real-time demand leads to significant energy savings, especially under part-load conditions.In Air Handling
Units:Chilled water passes through chilled-water coils.A blower pushes warm return air over the coil.Heat is transferred from the air to the water, cooling the air before it’s sent to the space.In Fan Coil Units:The same principle applies, but in smaller, localized units.Pro Tip: Airside systems are just as important as the chiller itself. Poor airflow or
oversized coils can lead to inefficient dehumidification or comfort issues.After so many years, I've realized that the success of a chiller system often depends less on the chiller itself and more on how well it’s integrated with pumps, valves, and terminal units like AHUs or FCUs. Even a perfectly sized chiller can underperform if the water flow isn’t
properly balanced.Here’s how the full HVAC cooling process works with a chiller:Chiller cools the water (to ~6-7°C).Pumps push chilled water to AHUs or FCUs.Heat is transferred from air to chilled water via coils.Air is cooled and dehumidified, then distributed to rooms.Warm water returns to the chiller (~12-14°C).Cycle repeats.You now
understand how chiller work beyond the mechanical room to become the engine behind comfort and productivity in buildings.In water-cooled chiller systems, rejecting heat isn’t as simple as blowing air over a coil. Instead, these systems rely on cooling towers to dissipate heat into the atmosphere through the process of evaporative cooling.This
section will walk you through how chiller work with cooling towers together as part of the condenser water loop.A typical water-cooled chiller plant involves:The ChillerExtracts heat from the building via the chilled water loop.Rejects that heat into the condenser water loop via the condenser.The Condenser Water PumpCirculates water between the
chiller condenser and the cooling tower.The Cooling TowerRemoves the heat from the condenser water by evaporating a small portion into the atmosphere.Returns cooled water back to the chiller’'s condenser.This cycle repeats constantly to keep the refrigerant condensing efficiently inside the chiller. Before you ask, the evaporated condenser water
is replenished by normal water called the makeup water and it is stored in a makeup water tank.The compressor in the chiller discharges high-pressure, high-temperature refrigerant gas into the condenser.The refrigerant transfers its heat to the condenser water, which is pumped to the cooling tower.In the cooling tower, heat is rejected by allowing
a small amount of water to evaporate, carrying away large amounts of heat.The cooled water (around 29-32°C) returns to the chiller’s condenser, ready to absorb more refrigerant heat.Approach Temperature:The difference between the cooling tower outlet water temperature and the ambient wet bulb temperature.—» Lower approach = more efficient
tower. See standard approach temperatures here.Cycles of Concentration:How concentrated minerals become due to water evaporation. Requires chemical water treatment or blowdown to maintain system health.Fans and Drift Eliminators:Tower fans improve airflow; drift eliminators reduce water droplet loss to the environment.Efficiency

Tip: Oversized or poorly maintained cooling towers can cause chiller high-pressure trips, reducing system reliability.Most large buildings use water-cooled systems for better efficiency. Some of the common ones include:Commercial buildings over 100,000 sqftHospitals and universitiesIndustrial facilities and data centersDistrict cooling plants for
multi-building cooling.Note: In tropical climates like Malaysia or Singapore, water-cooled systems dominate due to their higher efficiency in warm, humid weather.While technical descriptions are useful, a good animation can simplify chiller working principle instantly. Watch this 45-second animation to see how the cooling cycle works in real time.
Additional context to the animation:The condenser loop is separated from the chilled water loop.The condenser water is not sharing with the chilled water.The condenser water is connected to the condenser of the chiller.The chilled water is connected to the evaporator of the chiller.The heat exchange between the condenser and the evaporator is
done by a refrigeration cycle.The temperature shown in the animation is not a fixed value, it depends on the application.I always find it easier to explain how chiller work using real chiller and pump like this. Even experienced technicians appreciate having a visual reference when diagnosing issues, especially with complex loops like primary-
secondary piping or cooling tower connections.Below are answers to some of the most commonly asked questions about how chiller work, which I've heard countless times, from junior engineers and even experienced facilities teams. Once you understand the basics, working with a chiller becomes a lot less intimidating.A chiller works on the vapor-
compression refrigeration cycle, where a refrigerant absorbs heat from water in the evaporator, is compressed to a high pressure, rejects heat in the condenser, and is expanded back to low pressure to repeat the cycle.The compressor raises the pressure and temperature of the refrigerant gas. This enables it to transfer heat efficiently in the
condenser. Common types include scroll, screw, centrifugal, and reciprocating compressors.A chiller provides chilled water that circulates through air handlers or fan coil units to cool air in the building. It acts as the central cooling source for large spaces like malls, hospitals, and commercial buildings.Air-cooled chillers reject heat directly to outdoor
air using fans. Water-cooled chillers use condenser water and cooling towers to remove heat, offering higher efficiency in large-scale systems.Yes, air-cooled chillers do not need a cooling tower. Only water-cooled chillers require a cooling tower for heat rejection. The cooling tower removes heat from the condenser water loop, and must follow
standards such as those outlined by the Cooling Technology Institute.COP (Coefficient of Performance) measures a chiller’s efficiency:COP = Cooling Output (kW) / Power Input (kW).A higher COP means the chiller is more energy-efficient.Typical chilled water supply temperature is around 6-7°C, with return temperatures between 12-14°C,
depending on system design and building load. Higher delta T systems are increasingly popular due to greater efficiency.Yes, indirectly. When air passes over chilled water coils in AHUs or FCUs, moisture condenses on the cold coil surfaces, helping control humidity levels in indoor spaces.Chillers provide the cold water, while AHUs use that water to
cool and dehumidify air before supplying it to the building. Together, they form the backbone of central cooling systems.This often occurs when the condenser cannot reject heat effectively. Common causes include: a) Fouled condenser tubes, b) High ambient temperatures (air-cooled), ¢) Cooling tower malfunction (water-cooled), d) Refrigerant
overcharge.Typically no. Chillers are used in large buildings and industrial settings. Homes and small offices usually use split systems or VRFs.Chillers are the cooling backbone of modern buildings, yet their operation is often misunderstood or overlooked. By grasping how chiller work, from the basic vapor-compression cycle to its role in HVAC
systems, you're equipped to make better decisions about system design, maintenance, energy efficiency, and troubleshooting.Whether you’'re an engineer optimizing building performance, a facility manager planning upgrades, or a student entering the HVAC field, this knowledge is foundational.Let’s recap the essentials:A chiller removes heat from
water using a closed refrigerant loop.That chilled water is then used to cool air in different parts of a building.Water-cooled chillers work with cooling towers for efficient heat rejection.Proper integration with pumps, controls, and airside units is key to overall performance.Energy Tip: Up to 40% of a commercial building’s energy use can come from
cooling systems. Understanding and optimizing your chiller setup can lead to substantial cost savings.Understanding the basics of how chillers work has helped me troubleshoot dozens of HVAC systems over the years. Whether it’s diagnosing low cooling output, pipe sizing issues, or strange system behavior, the principles covered in this article come
up time and time again.Here are a few suggested reads to deepen your knowledge:Or check out my Chiller System Collection to explore guides, tools, and case studies.A chiller may seem like just another piece of mechanical equipment, but when understood correctly, it opens up a world of efficiency, control, and precision cooling. And in today’s
energy-conscious world, that’s knowledge worth having.Want to see chillers in action?Watch me explaining the key components and working principle of chillers here: How Chillers AHU and RTU work In this article we will be looking at how chillers, AHU’s and RTU’s work together, the difference between them and the basic working principles
behind each of them. Chillers, Air Handling Units and Rooftop units are used extensively within HVAC systems for commercial properties. You can watch the video on this article by scrolling to the bottom! If you’'re looking for high quality refrigeration components and solutions, then I recommend checking out what Danfoss has to offer. Danfoss has a
wide variety of air conditioning solutions available for Chillers, Air Handling Units (AHU’s) and Rofftop Units (RTU’s). Their parts portfolio includes compressors, heat exchangers, drives, electronics and sensors, valves, and system protectors, all designed to help you boost efficiency and bring your systems in line with current and future refrigerant
regulations. Learn more about Danfoss air conditioning solutions at Water and Air cooled chillers Chillers are used to generate chilled, or cold, water which is pumped around the building to provide air conditioning by collecting unwanted heat. There are two main types of chillers, Air cooled and Water cooled. The term “Air” or “Water” cooled just
tells the engineer how the chillers condenser is rejecting heat from the building. Water cooled Chiller Water cooled chillers are typically located in the basement or lowest floor of a building. This type of chiller needs a cooling tower to reject the heat from the building. The chiller produces chilled water and pushes this around the building to Air
Handling Units (AHU’s) and Fan Coil Units (FCU’s) etc. These units circulate air around the local space as well as the building. The air is forced across heat exchangers, containing the chilled water, which extracts the unwanted heat before the air is distributed throughout the building. Water cooled chiller animation The unwanted heat, that is
extracted from the air, collects in the chilled water loop. This loop circulates back to the chiller and once it reaches the evaporator, the unwanted heat will be transferred over to the chillers condenser via a refrigerant loop. The condenser absorbs this heat and then dumps it into the “condenser water” loop which runs between the chillers condenser
and the cooling tower. The cooling tower will force ambient air across the condenser water to extract the unwanted heat. The fan within the cooling tower forces this heat to leave the system, and building, and is ejected into the atmosphere. In this instance the condenser of the chiller has been cooled by water so it is a water cooled chiller. Cooling
Towers on large commercial buildings Water cooled chillers are typically used on large commercial properties with high cooling loads, you can tell if a building has a water cooled chiller because it will need cooling towers which are typically on the roof. There will usually be more than 1 chiller and cooling tower, its not uncommon to have at least 2 or
3 or even more just for redundancy as well as variations in cooling demand. Air cooled chiller Air cooled chillers are typically located on the roof of the building or outside e.g. in the car park. Air cooled chillers also generate chilled water which is pumped around the building to air handling units as well as other apparatus such as fan coil units etc.
This is to cool the building down by picking up unwanted heat. Air cooled chiller animation The air is forced to circulate around the building, and local space, and will pass across heat exchangers within the AHU and FCU'’s. This unwanted heat is again transferred over to the condenser of the chiller from the evaporator. It is transferred via a
refrigerant which loops continuously between the evaporator and condenser and is forced by the compressor. The difference with this type of chiller is that a fan blows air over the condenser which removes the heat. So in this instance the condenser of the chiller has been cooled by air, therefore it is an air cooled chiller. Air Cooled chiller on roof Air
cooled chillers are typically located outside because they need access to a lot of ambient air in order to reject the heat. This type of chiller can usually be found on medium to large commercial properties. AHU & RTU These two system both serve a very similar purpose and can look fairly alike. Both of these are used to distribute air around the
building and will contain fans to achieve this. They will both take in fresh ambient air and clean this through a filter before heating or cooling the air to suit the demands within the building. The main difference between the two is how the air is heated or cooled and we’ll look at each of these to learn the basics of how the work. AHU in building Air
handling units are also referred to as AHU’s for short. AHU's are typically located inside the building although you can also find these within rooftop plant rooms and its becoming more common to find robust, weather tight, AHU’s sitting out in the open on the roof, to free up valuable space inside the building. Their purpose is to distribute air around



defined areas within the building. Sometimes one AHU will supply the whole building but its common in newer buildings to have multiple smaller AHU's feeding different parts to provide a better indoor environment as well as energy savings. AHU'’s typically do not have their own cooling system built in, instead they will be connected to a central
plant water or air cooled chiller, occasionally they will use some sort of split a/c unit and you can also find these connected to district cooling networks. How AHU works, Air Handling Unit AHU’s are connected to duct work which provides a defined route for the air to travel around the building. In a simple form, an AHU will use a fan to suck in fresh
ambient outside air which will then pass through some filters to remove any dirt and dust. It will then pass through the cooling and heating coil heat exchangers which, as discussed, are typically fed from central plant units. Once the air has passed over these coils it will be pushed out around the building. Another set of duct work will be collecting
the warm used air from the rooms and will bring this back to the AHU via another fan. This fan will then eject the air from the AHU and building. RTU on roof These units are always located on the roof, as the name suggests. They are very common in shops and small commercial properties and are popular because they are simple, compact, self
contained, all in one HVAC units. Their purpose is to distribute conditioned air around define areas within a building. RTU’s are also connected to duct work which provides a defined route for the conditioned air to travel along. RTU’s typically have their own inbuilt refrigeration system to provide cooling only, but they can also contain a heat pump or
a separate heat source such as gas fired heater. RTU Rooftop Unit animation RTU’s house all the components within the rooftop unit. This contains a number of dampers to control the flow of air and can allow air re circulation, if conditions are right. The unit will also contain filters, to clean the air, as well as heating and cooling coils and at least 1
central fan. The refrigeration system is also connected, typically to the back or side, to control the temperature. The fresh ambient air is sucked in via the fan and passes across the dampers. It then passes through the filters to remove any dust and dirt before its temperature is adjusted in the heat exchanger. The fan then pushes this out into the
building to condition the space. Another duct will collect the warm used air from the rooms and will distribute this back to the rooftop unit where it will be ejected or recirculated, if that option is available and conditions are right.



