UNIT-V
DIRECT ENERGY CONVERSION



Introduction

* What is Direct Energy Conversion?

* Direct Energy Conversion (DEC) is the process of converting one form of
energy directly into electrical energy.

* |t eliminates the need for mechanical moving parts such as turbines and
generators.

* Offers high reliability and low maintenance.
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Need for Direct Energy Conversion

« Why DEC?

* Higher efficiency in some applications.

* Reduced mechanical losses.

e Compact system design.

* Reliable operation.

* Suitable for remote and space applications.



Types of Direct Energy Conversion

* Main Types

 Thermoelectric Conversion

 Thermionic Conversion

Photovoltaic Conversion

Fuel Cell Conversion
Magnetohydrodynamic (MHD) Conversion
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Thermoelectric Conversion

* Principle
* Based on the Seebeck Effect.
* Temperature difference between two junctions produces electricity.
* Diagram
* Hot Side
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Voltage Generated
e Applications
* Spacecraft power supply
* Waste heat recovery
* Temperature sensors



Advantages and Limitations of Thermionic
Conversion

* Advantages

* Direct conversion process

* High-temperature operation

* No moving parts

* Limitations

* Requires very high temperatures
* Expensive materials



Working of Solar Cell

* Photovoltaic Effect

e Sunlight strikes semiconductor material.
* Electrons gain energy and move.
 Electric current is generated.



Advantages of Fuel Cells

* Benefits

* High efficiency

* Environment-friendly

* Low emissions

* Quiet operation

* Reliable power generation

 Magnetohydrodynamic (MHD) Conversion

* Principle

* Converts thermal energy directly into electrical energy.

* Conductive gas (plasma) passes through a magnetic field.



Advantages of Direct Energy Conversion

* Benefits

* No moving parts

* High reliability

* Low maintenance

 Silent operation

* Compact systems

* Fast response

 Limitations of Direct Energy Conversion
* Challenges

* High initial cost

* Material limitations

* Lower efficiency in some systems



