
 

 
 
Entech Design Inc. is an innovative manufacturer of quality sonar 
interface detection instruments. Our equipment uses fixed-point 
transducers (in single and multiple sensor configurations) for simple 
sediment level, blanket level and liquid level detection and employs 
remotely controlled scanning transducers to produce three 
dimensional images of sediment in power industry bottom ash 
hoppers and slag tanks. Systems are designed specifically for harsh 
industrial applications for exposure to high temperatures, harsh 
chemicals and a wide range of physical properties of materials in 
process liquors.  
 
Systems are engineered to meet the unique requirements of the industries in which they 
are applied. System operating frequencies are selected for the specific requirements of 
light-density suspended solids typical to Water and Wastewater clarifiers and thickeners. 
Lower frequency systems are applied in industrial applications with greater solids 
concentrations and agitation in the settling zone. 
 
Superior signal analysis and tracking intelligence is engineered into every system, and 
performance is proven in extensive field installations. Contact us for a product 
demonstration in your application! 

 
The Expansion Pro Analyzer is an application specific 
instrument designed to measure media expansion in granular 
media filters. EPA 2000TM also monitors media level between 
backwash cycles - i.e. while the filter is in service. EPA 2000TM 
employs EDI's highly effective underwater acoustic sensing 
technology to provide an accurate and cost-effective solution to 
this critical measurement requirement.  
 

Municipal surface water plants typically have from 4-40 filters at one site with perhaps 6-12 
as a reasonable range of average number. It is important to note that in surface water 
treatment plants, filtration is the primary treatment process - and backwashing is the 
primary means to keep the filters functioning properly. These are not ancillary or 
secondary processes. They are absolutely fundamental to production of the final product - 
safe drinking water! 
 
Granular Gravity Filters 
As the name states, these filters use a granular media to filter impurities and sediment 
from raw water. Filter media is typically sand, anthracite or granular activated carbon 
(GAC). Often two types of media are layered in the filter, for example: anthracite or GAC 
over sand. Media expansion varies with size and type of media, uniformity of grain size 
and backwash water temperature. Media size and uniformity changes over time as the 
media grains break down or "wear" from use and frequent backwashing. Backwashing 
frequency varies widely across plants and even across filters within a particular plant, 
typically ranging from once in 12 hours to once in 120 hours. However, experts 
recommend backwashing at least once every 60 hours regardless of other factors. Filters 
are typically washed when head pressure exceeds established norms or when turbidity 
"breakthrough" is noted. 

Bed Filter Expansion Measurement 



 

 
 
A granular filter, water softener or anion exchanger should 
have a bed expansion of approximately 50% during 
backwash to most efficiently rid the bed of collected 
particulate matter and filtered material and to loosen the 
bed to prevent channeling. The bed expansion during 
backwash should not be significantly greater than 50% to 
prevent filter media going over the top of the tank and out 
to the drain. 
 
 
Important Points to Note: 
 
1. Inadequate filter backwashing is a costly mistake - results in not getting the filter clean 

and/or washing out costly media. 
 

2. Filter media should be expanded 50% of the bed depth to rid |the bed of collected 
particulate matter and to prevent channeling. 
 

3. Increasing backwash duration will not produce the desired washing effect - adequate 
media expansion is required to get the filter cleaned. 
 

4. Calculating theoretical flow rates to achieve desired expansion is tedious and must be 
re-calculated for changing water temperatures. 

 
 
Field Experience has Found: 
 
1. Plants typically do not know how much expansion they are achieving, and when we 

measure it online - it is always less than they expect and virtually NEVER 50%. 
 

2. Expansion Pro Analyzer 2000 provides accurate, easy to use and reliable on-line 
measurements to assure optimal, consistent filter backwashing. It can be used to 
support and/or control automatic backwashing or as a tool to optimize operator control. 
 

3. Expansion Pro Analyzer 2000 eliminates the need for tedious and difficult flow 
calculations. On-line measurement takes the guesswork and uncertainty out of this 
critical function. 

 
 

50% Bed Expansion = Optimum filter operation 
less than 50% = performance loss 

more than 50% =  media loss 

Bed Filter Expansion Measurement 



Optimize Filter Cleaning Through
Expansion Pro Analyzer - EPA 2000

Media expansion measurement takes guesswork
out of gravity filter backwashing

Primary Benefits
Improve Filter Cleaning

Extend Filter Run Time

Reduce Turbidity

Reduce Media Loss

Promote Even Media Re-stratification

Measurements:
Measures media expansion while 

backwashing filter

Measures settled media level between 

backwash cycles
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. . . visit our website at http://www.blanketlevel.com

TM

Features:
Cost effective single & multi-sensor systems

No moving parts, no maintenance required

Multi-function LCD & operator control panel

Simple set-up and operation

Automatic initialization & calibration
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EPA 2000 SENSOR

SETTLED MEDIA
EXPANDED MEDIA

FILTERING
BACKWASHING



Expansion Pro Analyzer - EPA 2000TM

Corporate Offices
315 South Locust
Denton, Texas 76201
Ph 940-898-1173
Fax 940-382-3242
eMail: entech@entechdesign.com
website:  http://www.blanketlevel.com

Specifications:
• Measurement Type  - single beam, underwater acoustic sensor, 6˚ full beam.
• Measurement Range  - minimum range: 1 ft., maximum range: 328 ft., accuracy: 0.1 ft.
• Distance of Transducer from Processor  - 1500 ft.
• Outputs  - 4 -20mA Current Loop (4), 10 amp contact relays (4), Serial Port for RS232 and RS485 interface.
• Power Requirements  - 110/220 VAC, 50/60 Hz, 100 Watts
• Temperature Range  - Processor: -40˚ to +140˚F (-40˚ to +60˚C) 

Standard Transducer: -40˚ to +120˚F (-40˚ to +50˚C)
• Mechanical  - 

Processor: 
Housing - molded fiberglass polyester, NEMA type 4X, Weight - 8lbs. Size (nominal) -10” x 8” x 6”
Standard Transducer: Material - PVC and epoxy, Weight - 1lb.

Represented by:

Also Available - BinMinder 9300TM Sludge Blanket Level Detector
• Primary, secondary and raw water (alum) clarifiers
• Gravity thickeners and dissolved air flotation thickeners
• Round and rectangular tanks
• Handles surface skimmer and bottom rake
• Cost effective single and multi-sensor systems
• Entech Design, Inc. Brochure No. BMN0998 for complete details

Superior Performance at Industry Leading Low Cost 

Installation:
• Threaded transducer housings provide simple connection to standard conduit or pipe. 
• Mounting brackets and hardware are available for transducers and processors.
• Engineered installation systems fabricated for tanks with special requirements.
• Approvals -

CE, including Low Voltage Directive, Transducers certified to VDE standards for use in Zone 1
hazardous areas are available.

Expansion Pro Analyzer is a product and Trademark of
Entech Design, Inc. EDI Pub. No EPAB0100, 
Copyright© 2000 by Entech Design, Inc. 
All rights reserved
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Expansion Pro Analyzer Transducer 
Part No. 2006-49 
 
 
Measurement Type 
Single beam, underwater acoustic sensor 
6° full beam 
Operating frequency:  657 KHz 
 
Dimensions (nominal) 
1.5” diameter x 1.75” height 
Wt. 0.25 lb. 
 
Connections 
Mechanical:  ½ Inch NPT female thread integral to  
transducer housing. 
Electrical:  Two conductor, shielded 22 gauge  
stranded cable integral to transducer. Standard 
cable length: 20 ft. May be extended to 1000 ft. by field 
connection using Belden 9461 cable.  
 
Materials of Construction 
Housing:  PVC 
Encapsulating material:  20AC-7V epoxy 
 
Process Water Temperature Range 
+35°F to +120°F 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 



The Importance of Achieving 50% Media Expansion in Filter Backwashing 
 

A technical article from the USA, Water Technology magazine, March '03 edition on. 
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The Importance of Achieving 50% Media Expansion in Filter Backwashing cont. 
 

A technical article from the USA, Water Technology magazine, March '03 edition on. 


