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Abstract — Heat exchangers are an excellent application for 

magnetic water treatment. They are used to rise or lower the 

temperature of water (occasionally hey will use some 

Medium other than water such as ethylene glycol). 

Consumption of heat exchangers is normally cylindrical 

\internal diarneters from less than ones foot to up to three 

feet. The length can vary from two to eight feet. Water from 

a boiler, cooling tower and occasionally a geothermal 

system is pumped through a series of tubes inside the heat 

exchanger. 

Water is circulated between the outer shell of the heat 

exchanger and the tubes. The heat.transfer takes place as the 

controller water transfers a temperature change through the 

tubes into the water inside the shell. Scaling takes place on 

the tubes inside of the heat exchanger. This scaling greatly 

reduces the efficiency of the heat exchange and requires shut 

down and either acid or mechanical cleaning of the 

exchanger 

I. INTRODUCTION 

A device designed to transfer heat between two physically 

separated fluids; generally consists of a cylindrical shell 

with longitudinal tubes; one fluid flows on the inside, the 

other on the outside. Any of several devices that 

transfer heat from a hot to a cold fluid. In many engineering 

applications, one fluid needs to be heated and another 

cooled, a requirement economically accomplished by a heat 

exchanger. In double-pipe exchangers, one fluid flows 

inside the inner pipe, and the other in the annular space 

between the two pipes. In shell-and-tube exchangers, many 

tubes are mounted inside a shell; one fluid flows in the tubes 

and the other flows in the shell, outside the tubes.  

 
Fig. 1 

Special-purpose devices such as boilers, evaporators, 

suerheaters, condensers, and coolers are all heat exchangers. 

Heat exchangers are used extensively in fossil-fuel 

and nuclear power plants, gas turbines, heating and air 

conditioning, refrigeration, and the chemical industry. See 

also cooling system. 

A. FUNCTION 

The cooling or warming of the bulk materials in the Moving 

bed Cooler happens indirectly; via water, thermal oil or 

steam. The heating or cooling medium flows through the 

square tubes. Medium and product flow in cross 

countercurrent to each other. The coolers work according to 

the Moving Bed Principle. I.e. the product forms a product 

column which flows continuously down between the cooling 

pipes. A discharge bottom with variable openings regulates 

dwell time and flow rate. 

II. PLATE HEAT EXCHANGER 

Another type of heat exchanger is the plate heat exchanger. 

One is composed of multiple, thin, slightly-separated plates 

that have very large surface areas and fluid flow passages 

for heat transfer. This stacked-plate arrangement can be 

more effective, in a given space, than the shell and tube heat 

exchanger. Advances in gasket and brazing technology have 

made the plate-type heat exchanger increasingly practical. 

In HVAC applications, large heat exchangers of this type 

are called plate-and-frame; when used in open loops, these 

heat exchangers are normally of the gasketed type to allow 

periodic disassembly, cleaning, and inspection. There are 

many types of permanently-bonded plate heat exchangers, 

such as dip-brazed and vacuum-brazed plate varieties, and 

they are often specified for closed-loop applications such 

as refrigeration. Plate heat exchangers also differ in the 

types of plates that are used, and in the configurations of 

those plates. Some plates may be stamped with "chevron" or 

other patterns, where others may have machined fins and/or 

grooves. 

III. APPLICATION 

A. Humans 

The human lungs also serve as an extremely efficient heat 

exchanger due to their large surface area to volume ratio. 

In species that have external testes (such as humans), the 

artery to the testis is surrounded by a mesh of veins called 

the pampiniform plexus. This cools the blood heading to the 

testis, while reheating the returning blood. 

B. Birds, fish, whales 

"Countercurrent" heat exchangers occur naturally in the 

circulation system of fish and whales. Arteries to the skin 

carrying warm blood are intertwined with veins from the 
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skin carrying cold blood, causing the warm arterial blood to 

exchange heat with the cold venous blood. This reduces the 

overall heat loss in cold waters. Heat exchangers are also 

present in the tongue of baleen whales as large volumes of 

water flow through their mouths. Wading birds use a similar 

system to limit heat losses from their body through their legs 

into the water. 

C. In industry 

Heat exchangers are widely used in industry     both for 

cooling and heating large scale industrial processes. The 

type and size of heat exchanger used can be tailored to suit a 

process depending on the type of fluid, its phase, 

temperature, density, viscosity, pressures, chemical 

composition and various other thermodynamic properties. 

In many industrial processes there is waste of energy or a 

heat stream that is being exhausted, heat exchangers can be 

used to recover this heat and put it to use by heating a 

different stream in the process. This practice saves a lot of 

money in industry as the heat supplied to other streams from 

the heat exchangers would otherwise come from an external 

source which is more expensive and more harmful to the 

environment. 
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