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What is Filter Clear Vessel– FCV ? 

Attributes of FCV– Filter Clear Vessel ? 

Benefits of Filter Clear Vessel 

FCV is granular filtration process with a wide range of applications, from sea water and 

brackish water pre-treatment in membrane RO system to tertiary treatment of second-

ary effluents.  

FCV is a pressured multimedia filter technology capable of separating suspended solids 

from a wide range of waters with a comparatively high performance, even at high loading 

velocities. Filter Clear plants are currently treating waters such as secondary effluent at 

wastewater treatment plants, cooling waters at industrial sites and seawater at desali-

nation plants. Throughput ranges from 5 m3/hr up to 5000 m3/hr.  

The FCV is an improved system and process for the elimination of suspended solids from 

water and wastewater on a commercially viable scale. Taking deep-bed filtration to lev-

els previously not thought possible in terms of both speed and filtrate quality. 

* Flow rates at least 5x faster 

* Remove 15x more suspended solids than rapid sand filter 

* Lower backwash consumption 

* Lower running costs 

* Longer media life 

* Chemical free 

* Smaller footprint 

Þ Very Cost effective as compare to other multimedia filter. 

Þ High loading rate (25-50 m3/m2/hr) which is 2-5 times competing technology.  

Þ High solid retention low pressure drop and long backwash interval.  

Þ High qualities filtrate in single stage.  

Þ Low pressure drop and long backwash interval 

Þ Low capital cost. 

Þ Low operating cost, no chemical consumption, low electricity cost. 

Þ Low backwash volume about 6 % of filtrate.  

Þ Low operation and maintenance cost, simple reliable and easy to maintain. 



PILOT STUDY—Balkrishna Tyres Ltd, Bhuj 

The FCV technology is made available to us from Blue Water Bio of UK. This technology uses 4 
different media for filtration and offers very good filtrate quality in terms of BOD, COD, SDI, 
TSS & Turbidity. Reduction in SDI value is a very good advantageous feature of this system. 
Due to the SDI reduction feature, this technology can be very well used as an alternative to 
Ultra-Filtration systems.  

Before offering this product to clients and provide commitment on the FCV performance, we 
have conducted the trials for 3 m3/hr system at Balkrishna Tyres Ltd, Bhuj. The trials were 
taken on the effluent water as feed to FCV. 

As the existing clarifier was not working properly, we have dosed chemicals in the FCV feed. 
But in most of the cases where clarifier is working well no chemicals will be required to be 
dosed in the FCV feed. The SDI value at FCV outlet is consistently monitored as less than 5 
and most of the analysis readings show the SDI value of @ 4 to 4.5 max. 
 
RESULT : 
The outlet of FCV with the SDI value of less than 5 is acceptable for feed to RO membranes 
and we have also obtained the confirmations from the leading membrane manufacturers like 
DOW and TORAY.  

The pilot plant study results produced above were shared with the leading industry consult-
ants like Tata Consulting Engineers, Mumbai and the end user M/s. Balkrishna Industries Ltd.  

The Client have accepted the use of this technology in place of Ultra-Filtration system for 
the waste water RO Pre-Treatment application. They have also changed the original tender 
specifications by removing Ultra-Filtration System and suggested the use of Filter Clear 
Vessel (FCV) for the ZLD project and is mandatory for all the bidders to use the proposed 
technology. 

Time  
Turbidity NTU Pressure Differ-

ence  Kg/Cm2  
SDI of Outlet 

Water  Flow M³/Hr  
INLET OUTLET 

11:00 AM 10.1 0.33 0.3 4.9 3.02 

12:00 PM 9.6 0.22 0.3 4.8 3.01 

1:00 PM 9.8 0.29 0.4 5 2.49 

2:00 PM 11 0.28 0.4 4.9 2.5 

3:00 PM 15 0.24 0.4 4.5 2.5 

4:00 PM 18 0.24 0.5 4.5 3.01 

5:00 PM 20 0.21 0.5 4.5 2.6 

6:00 PM 18 0.17 0.5 4.5 2.61 

Time  
Turbidity NTU Pressure Differ-

ence  Kg/Cm2  
SDI of Outlet 

Water  Flow M³/Hr  
INLET OUTLET 

10:30 AM 14 0.2 0.6 4.8 2.5 

11:30 AM 15 0.22 0.7 4.8 2.5 

12:30 PM 14 0.17 0.7 4.5 2.61 

1:30 PM 14.4 0.28 0.7 4.7 2.49 

2:30 PM 14 0.27 0.8 4..6 2.48 

3:30 PM 14.2 0.29 0.9 4..9 2,48 

4:30 PM 14.3 0.3 1 5 2.49 

5:30 PM 15 0.26 1 4.5 2.47 

Date — 7/7/2016 Date — 8/7/2016 

LAB REPORT —Balkrishna Tyres Ltd, Bhuj 



PARAMETERS FILTER CLEAR VESSEL ULTRA-FILTRATION 

Flow of Plant 63 m3/hr 63 m3/hr 

Foot print -space required 7 m2 55 m2 

Energy consumption 0.17 KW/M3 0.22 KW/M3 

Wastage of water 5.8 M3 /DAY 150 m3/day 

Chemical required NO CHEMICAL HCl/ NaOH/ NaOCl 

Operating cost typical Rs. 0.86 / m3 Rs. 2.5 /m3 

Pre-treatment requirement Clarified water Filtered water 

Operational requirements Can operate W/o PLC PLC is must 

Handling of chemical waste No Chemicals Problem in Disposing 

COMPARISON—FILTER CLEAR VESSEL & ULTRA FILTRATION 

¨ Municipal / Township level drinking water treatment  

¨ Sewage water recycle & reuse 

¨ Industrial Waste water recycle & reuse 

¨ Cooling water side stream filtration 

 

¨ Desalination projects Pre-treatment 

¨ Algae water filtration  

¨ Fly ash pond water filtration  

 

¨ Replacement of slow sand filters  

¨ Industrial Side Stream Filtration. 

¨ Iron, Boron, phosphorous & bacterial removal  

APPLICATIONS OF FCV TECHNOLOGY 



FILTER CLEAR VESSEL  KEY ADVANTAGES 

Feature  
Filter Clear 

Vessel 
Rapid Gravity 

Sand Filter 

Continuous 
Backwash Sand 

Filter 
Disk Filter  Micro filter 

Removes >75% of suspended solids  √ X X X √ 

Compact footprint √ X X √ √ 

Low energy consumption √ √ X √ X 

Low capital cost √ √ √ √ X 

Low backwash volume √ X X X X 

No chemicals required √ √ √ √ X 

FILTER CLEAR VESSEL vs COMPETITION 

Compared to: 
 Continuous backwash filters 
 Deep bed filters 
 Other multimedia filters 
 
Key advantages of FCV are: 
 Up to four media of differing particle size & density 
 Reduces blinding of upper layers 
 Two fine ‘surfaces’ giving improved filtration 
 One +ve charged surface adsorbs organics 
 Naturally occurring materials (think Volvic) … 
 
Engineered for: 
 Greater void age 
 Increased holding capacity 
 Higher loading rates 
 Better filtration performance 

Parameter Unit Value 

Oil & Grease mg/l < 5 

TSS (typical) mg/l < 100 

Temperature oC < 60 

pH (typical) - 2 to 10 

Turbidity NTU < 50 

COD,BOD mg/l N/A 

TDS mg/l N/A 

FEED LIMITING PARAMETERS  - FILTER CLEAR VESSEL 



CASE STUDIES  
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