
Nakasawa Resources | 1

Research and Development Area - Enhanced Oil Recovery

By: Anand Sharma
Operation Leader 
Nakasawa Mining & Energy

IMPORTANCE OF ORIFICE PLATE IN STEAM GENERATION

An Orifice Plate is a crucial component in the realm of steam generation 
and its associated systems, primarily used for flow measurement and control. 
Here, we explore the various aspects of orifice plates within steam generators, 
including their design, function, benefits, and applications.

Overview of Orifice Plates

An orifice plate is a thin, flat piece of metal with a precisely sized hole (or 
orifice) in the center. It is inserted into a pipe, creating a restriction that causes 
a drop in pressure as the steam flows through the orifice. This pressure drop 
is then used to measure the flow rate of steam.

Design and Function

The orifice plate typically features:

• A concentric hole: The hole is usually centered in the plate and sized 
according to the flow requirements.

• Holding mechanism: Flanges, gaskets, and bolts secure the orifice plate 
within the piping system.

• Materials: Stainless steel and other corrosion-resistant materials are 
commonly used to withstand the high. 

• Types of Orifice Plates

• Concentric Orifice Plate: The most common type, where the hole is in 
the center.

• Eccentric Orifice Plate: The hole is offset, useful for handling fluids with 
particulates or bubbles.

• Segmental Orifice Plate: The hole is a segment of a circle, also for fluids 
with solids or bubbles.

Working Principle

The orifice plate functions based on Bernoulli's principle. As steam flows 
through the orifice, its velocity increases while the pressure decreases. The 
difference in pressure between the upstream and downstream sides of the 
plate is proportional to the flow rate. This pressure drop is measured using 
differential pressure transmitters, which convert it into a flow rate reading.
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Applications in Steam Generators

Flow Measurement: Orifice plates are widely used to measure the flow rate of steam within steam generators and 
distribution systems. Accurate flow measurement is essential for maintaining the efficiency and safety of steam generation.

Flow Control: They help regulate the flow of steam, ensuring consistent delivery to various parts of the system.

Energy Efficiency: By providing precise flow measurements, orifice plates enable better control of steam usage, contributing 
to energy savings.

Process Control: They play a critical role in controlling and monitoring the process conditions within steam generators, 
ensuring optimal performance.

Advantages

Simplicity and Reliability: Orifice plates are simple in design, easy to install, and require minimal maintenance.

Cost-Effectiveness: They are relatively inexpensive compared to other flow measurement devices.

Versatility: Suitable for a wide range of applications, including high-pressure and high-temperature environments typical in 
steam systems.

Challenges and Considerations

Pressure Loss: The pressure drop caused by the orifice plate can be significant, which might be a concern in some systems.

Accuracy: The accuracy of flow measurement can be affected by factors such as pipe roughness, upstream and downstream 
conditions, and installation errors.

Wear and Tear: Over time, the orifice plate can wear out due to the high-velocity steam, leading to measurement inaccuracies.

Conclusion

Orifice plates are essential components in steam generators, offering a reliable and cost-effective means of flow measurement 
and control. Their simplicity, versatility, and efficiency make them a preferred choice in many industrial applications. However, 
careful consideration of their design, installation, and maintenance is crucial to ensure accurate and reliable performance. By 
understanding and addressing the challenges associated with orifice plates, industries can optimize their steam generation 
processes, enhancing both efficiency and productivity.


