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SIGNIFICANCE OF SPECIFIC FLOW AND PIPE

SIZING IN SAND AND CARBON FILTERS

% Introduction

In Water Treatment Plants, Sand and Carbon Filters play a crucial role in removing Turbidity / Suspended solids, organic
matter, chlorine, and other contaminants. The efficiency of these filters depends significantly on two key factors: Specific
Flow Rate and Proper Pipe Sizing for Inlet, Outlet and Backwash operations. Additionally, launder cone positioning and

backwash pipe placement are essential to minimize water wastage.

This report highlights these technical aspects to ensure optimal filter performance, efficiency and longevity.




(&)  Significance of Specific Flow in Sand and Carbon Filters

(O Sand Filter Specific Flow:

Sand Filters are designed to remove particulate matter and turbidity from water. The excessive specific flow rate

through the filter affects:

= Filtration Efficiency: Excessive flow reduces contact time, leading to ineffective removal of solids.

» Backwashing Frequency: Higher flow rate causes more rapid clogging, requiring frequent backwashing.
» Pressure Drop: High flow rate increases resistance, raising energy consumption.
= Media Stability: If the flow rate is too high, it will disturb the sand bed, reduces filtration performance.

Air Scouring;

= Incorporating air scouring enhances backwashing efficiency & significantly reducing water consumption
while ensuring a thorough cleanse of the filter media. The air scouring process needs to be done, for a

duration of 15 min prior to backwashing.

= Air scouring becomes mandatory in high-capacity sand filters, particularly when the filter diameter exceeds

1400mm, ensuring optimal cleaning and performance.

= Recommended Air Scouring Specific Flow = 36 m/h.

Recommended Specific Flow

Raw Water Waste Water
For Filtration 09 - 15 m/hr 09 - 12 m/hr
For Backwashing without air
) 27 - 45 m/hr 27 - 36 m/hr
scouring
with air scouring 18 - 30 m/hr 18 - 24 m/hr

(O Carbon Filter Specific Flow:

Carbon Filters remove chlorine, organic compounds, volatile organic compounds (VOCs) and odors. The specific

flow rate plays a critical role in:



= (Contact Time (Empty Bed Contact Time - EBCT): A precise flow rate ensures adequate time for adsorption,

improving contaminant removal.

= Adsorption Efficiency: High flow reduces adsorption time, leading to inefficient removal.
= Breakthrough Prevention: Excessively fast flow can cause contaminants to bypass the carbon bed.

Raw Water

Waste water

Recommended Specific Flow | For Filtration

09-18 m/hr for optimal

adsorption

09-12 m/hr, depending on
pollutant concentration and
required treatment level.

For Backwashing

4.5-09 m/hr

4.5-06 m/hr

(&) Importance of Inlet distribution, Outlet collection and Backwash pipe

sizing

Proper pipe sizing is essential to ensure effective water distribution, prevent pressure losses and support efficient

backwashing.

O Inlet Distribution:

The inlet distribution delivers raw or pre-treated water into the filter. Its sizing plays a major role in,

= Uniform Water Distribution: Ensures even flow, prevents channeling and dead zones.

= Minimized Pressure Drop: Reduces resistance and improves energy efficiency.

= Flow Rate Control: Maintains the required velocity (1.0-2.0 m/s) for efficient filtration.

Guidelines:

e The inlet distribution pipe should be sized according to the system’s designed flow rate and the
velocity should be 2.0 m/s to ensure minimal turbulence.




O Qutlet Collection Pipe Sizing:

The outlet pipe collects filtered water and directs it to the next treatment stage. Key considerations include:

= Header Pipe: Prevents fluctuations in treated water quality and to maintain filtration stability.
= Lateral Pipes: To ensure the uniform collection of filtered water to the entire filtration cycle.

Guidelines:

e (Qutlet Velocity should be 2.0 m/s to prevent turbulence and ensure smooth flow.

(O Backwash Pipe Sizing and Launder Cone Positioning

Backwashing is mandatory for rejuvenating the filter media and maintaining performance.

Proper sizing ensures:

» Effective Media Expansion: Sand filters require 30-50% bed expansion, while carbon filters need controlled
lifting to prevent media loss.

= Optimal Backwash Flow Rate: If too low, the filter media won'’t gets cleaned properly; if too high, media can
be lost.

= Pressure Management: Correct pipe sizing prevents excessive pressure loss and ensures even backwash
water distribution.

Additionally, launder cone positioning and backwash pipe placement significantly impact water conservation.

Incorrect placement leads to media loss and prevents excessive water loss.

Guidelines:

e Pipe Sizing: The backwash pipe should be 1.5 to 2 times the service flow rate for effective
cleaning.

e Velocity: should be 2.0 m/s for inlet & 1.0 m/s for outlet to maintain effective cleaning.

e Backwashing of filters shall be done using filtered water only. It ensures that contaminants are not
reintroduced into the filter. A dedicated filtered water reserve for backwash shall be maintained.

e Backwashing Frequency: Once after 8 Hours of continuous operation for 5 Min.

.........

e Launder Cone Placement: Proper positioning ensures uniform backwash distribution and
minimizing water wastage.




(&) Industry Guidelines and Standards

The CPHEEO Manual (Central Public Health and Environmental Engineering Organization) and Metcalf & Eddy Manual
provide Industry best practices for filtration systems, including:

» CPHEEO Guidelines: Focus on filtration efficiency, backwash criteria and regular media inspection.
= Metcalf & Eddy Manual: Covers design principles for water treatment, including appropriate filtration flow
rates and media management.

For specific flow rates and design parameters, it is recommended to refer directly with these manuals or consult with
experts in water treatment engineering.

l‘ Conclusion

Optimizing Specific Flow Rate, adhering the optimal approaches in backwashing, Pipe Sizing and Launder Cone
Positioning in sand and carbon filters is mandatory for maintaining filtration efficiency, minimizing maintenance
costs and extending filter media life. Poor design can result in ineffective contaminant removal, frequent clogging,
excessive backwashing and higher operational costs.

By complying to Industry best practices and optimizing design parameters, water treatment plants can achieve
improved water quality, energy efficiency and system reliability.

This report ensures a comprehensive understanding of the technical aspects involved.
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