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	2. What is Heat  Exchanger?
A heat exchanger is a system that is very important for transferring heat from one
medium to another (liquid, vapor, or gas). Heat exchangers are used in both
situations where cooling or heating is required
Heat exchangers are widely used in space heaters, refrigeration, air conditioning,
power stations (nuclear or hydroelectric), and chemical plants.
How do Heat Exchangers work?
It is a device that allows heat from one liquid (liquid or gas) to be transferred to
another liquid or gas without the two-liquids mixing or coming into direct contact.
They are used for cooling components features water to air, liquid-cooled, closed-
loop system
Closed-loop liquid cooling is defined as a cooling system that uses liquid as a
coolant and uses a heat exchanger to remove heat from the coolant. The most
commonly used coolants are water, deionized water, disrupted glycol, and water
solutions.
In a liquid cooling loop, the coolant is pumped through a cold plate that is in
contact with a heated integrated circuit. The heat released from the component is
transferred to the surroundings in the heat exchanger, resulting in a lowering of the
temperature of the coolant which is pumped back into the heated integrated circuit
 


	3. Heat Transfer Mechanism
There  are two types of heat transfer mechanisms employed by heat exchangers—
single-phase or two-phase heat transfer.
In single-phase heat exchangers, the fluids do not undergo any phase change
throughout the heat transfer process, meaning that both the warmer and cooler
fluids remain in the same state of matter at which they entered the heat exchanger.
For example, in water-to-water heat transfer applications, the warmer water loses
heat which is then transferred to the cooler water and neither change to a gas or
solid.
On the other hand, in two-phase heat exchangers, fluids do experience a phase
change during the heat transfer process. The phase change can occur in either or
both of the fluids involved resulting in a change from a liquid to a gas or a gas to a
liquid. Typically, devices that employ a two-phase heat transfer mechanism require
more complex design considerations than ones that employ a single-phase heat
transfer mechanism. Some of the types of two-phase heat exchangers available
include boilers, condensers, and evaporators
Parts of Heat Exchanger
Following are the parts of the heat exchanger:
1. Tubes
2. Tube sheet
3. Tie rods
4. Front headers
5. Rear headers
6. Cooling system
7. Heat exchanger shell
8. Heat exchanger baffle
 


	4. Types of Heat  Exchangers
Following are the types of heat exchangers used for almost all purposes:
 Shell and tube heat exchanger
 Tube in tube heat exchanger
 Double pipe heat exchanger
 Direct and indirect heat exchanger
 Plate heat exchanger
 Pillow plate heat exchanger
 Finned heat exchanger
 Phase change heat exchanger
 Condenser, boiler, and evaporator
1. Shell and Tube Heat Exchanger
These are the most common and versatile types of heat exchangers. This heat
exchanger is developed with multiple tubes in which the two working fluids
exchange heat by thermal contact which is placed within a cylindrical shell. As
such, one fluid flows inside the tubes and the other through the shell.
While flowing they exchange heat which means the cold liquid receives heat from
the hot liquid. Shell and tube heat exchangers are compact in design, easy to
maintain, and give excellent heat exchange. This heat exchanger is used for
preheating, oil cooling, and steam generation
 


	5. 2. Tube In  Tube Heat Exchanger
Tube-in-tube heat exchanger specially designed for sludge containing fibers and
particles, used for heating and cooling purposes. Tube in tube heat exchangers is
introduced with a tube mounted inside an outer shell tube.
During operation, the product medium inside the tube floats into the service
medium in counter current. The product tube is folded, or it may be smooth.
This unique design prevents thermal fatigue, increases efficiency, and reduces
overall size. they are perfect for high temperature, high pressure, and low flow
applications.
3. Double Pipe Heat Exchanger
These types of heat exchangers are perfect for the transfer or exchange of heat
between two liquids without mixing them. Double pipe heat exchangers consist of
two or more concentric, cylindrical pipes or tubes (one larger and the other
smaller)
In this, one liquid flows through a smaller pipe, and another liquid flows between
the two pipes, and so on, the inner pipe acts as a conductive barrier.
It can provide good efficiency with low capital cost and is used in many industrial
processes, cooling technology, refrigeration equipment, and other fields.
 


	6. 4. Direct and  Indirect Heat Exchanger
Direct heat exchangers implement heat transfer between two phases of hot and
cold currents in the absence of an isolating wall. In these types of heat exchangers,
heat exchange is replaced by direct mixing of hot and cold liquids and transfer heat
place simultaneously.
Examples include cooling towers and jet condensers.
Indirect heat exchangers are used to measuring the change in temperature of one
fluid by using another fluid in which the two liquids are separated by an
impermeable surface such that the two liquids do not mix. These heat exchangers
keep the fluid exchanged heat separated by the use of tubes or plates etc
 


	7. 5. Plate Heat  Exchanger
A plate exchanger consists of a series of parallel plates that are placed one above
the other so as to allow the formation of a series of channels for fluids to flow
between them. The space between two adjacent plates forms the channel in which
the fluid flows. Inlet and outlet holes at the corners of the plates allow hot and cold
fluids through alternating channels in the exchanger so that a plate is always in
contact on one side with the hot fluid and the other with the cold.
The size of a plate can range from a few square centimeters (100 mm x 300 mm
side) up to 2 or 3 square meters (1000 mm x 2500 mm side). The number of plates
in a single exchanger ranges from just ten to several hundred, so reaching surface
exchange areas up to thousands of square meters.
In this, the heat cuts through the surface so it separates the hot medium from the
cold one. Thus, heating and cooling liquids and gases use minimal energy levels.
They can often be more compact and sometimes less costly than shell and tube.
These types of commonly used in water heaters and free cooling
 


	8. 6. Pillow Plate  Heat Exchanger
These are used for both industrial cooling and heating purposes of products. These
types of heat exchangers are fully welded, so they form a wavy, “pillow-shaped”
surface by an inflation process. These types are commonly found in reboilers,
water chillers, and solids drying, etc.
A perfect example of this heat exchanger is commonly seen in the dairy industry
for cooling milk in large stainless steel bulk tanks
7. Finned Tube Heat Exchanger
Finned tube heat exchangers generally use air to cool or heat fluids such as air,
water, oil or gas, or they can be used to capture or recover waste heat. These heat
exchangers can used in a broad range of industries including oil & gas, power
generation, marine and HVAC&R.
Finned tube heat exchangers have a wide range of applications, a few of which are:
 diesel charge air coolers;
 oil coolers;
 hydrogen coolers;
 waste heat recovery;
 


	9.  driers;
 air  conditioning;
 air heaters;
 steam condensers;
 generator coolers
Finned tube heat exchangers are often used in circumstances where air is the
preferred medium for the cooling or heating, particularly where there is limited or
poor quality water.
In a finned tube heat exchanger, heat is exchanged between a thermally efficient
fluid that transports heat efficiently, such as a liquid which has some viscosity, and
a fluid that does not, such as air or gas with little density. On the ‘air side’, the tube
surface is enhanced by the addition of fins or other elements such as looped wires,
designed to increase the surface area of the tube and improve its thermal
performance.
Fins can range in height (high-fin to low-fin) and the fins can be either pressure
connected to the outer surface of the tube or formed into the tube surface.
Depending on the intended duty and the environment in which they are to operate,
finned tubes can be manufactured in numerous designs and incorporate a
combination of differing materials for both the tubes and the fins.
 


	10. 8. Phase Change  Heat Exchanger
The term “phase” may refer to heat exchangers that have material within their
structure in which a change of phase occurs. This heat exchanger utilizes the
natural phase-change properties of an environmentally friendly cooling fluid to
collect, transfer, and dissipate heat safely and continuously.
It is usually a solid to liquid phase due to the small volume difference between
these states. This change of phase work like a buffer as it occurs at a constant
temperature but still allows additional heat to be obtained. The main advantage of
phase change materials is they have the ability to store large amounts of energy
9. Condenser, Boiler, and Evaporator
Many people don’t know this but condensers, boilers, and evaporators are also
types of heat exchangers. These heat exchangers employ a two-stage heat transfer
mechanism.
Condensers are heat exchange devices that take hot gas and cool it to the point of
condensation, turning the gas or vapor into a liquid. In evaporators and boilers, the
heat transfer process is carried out by changing the liquid form from the liquid
form to the gas or vapor form.
 


	11. Advantages of Heat  Exchanger
1. The heat exchangers are normally required fewer maintenance costs.
2. These are working at high working pressure and working temperature.
3. The perfect-sized heat exchanger can give you an efficiency of around 80%.
4. They are simple, easy to maintain, compact in size, and can be easily
cleaned.
5. Additional space is not required when dismantling.
6. Shell and tube heat exchangers are less expensive than plate-type heat
exchangers.
Disadvantages of Heat Exchanger
1. The main drawbacks are leakage and pressure drop in the system.
2. In the plate type, the initial cost is high because titanium plates are
expensive.
3. The operator has to be careful when dismantling and assembling.
4. The capacity of the tube cooler cannot be increased so this is also a
drawback.
Application of Heat Exchanger
1. Mainly, heat exchangers are used for transferring heat from one medium to
another.
2. They are also used to preheat a cold fluid entering a hot process system by
using heat from the hot fluid exiting the system.
3. Shell and tube-type heat exchangers are used for various industrial purposes.
4. These are typically used to heat food and cool beverages
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