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UltraPES   

UltraPES  Liqua-Flow PES 3
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l <<0.2NTU 
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l TMP 0.1-0.8Bar 
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l PH 1-13  

l 200ppm
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1.4 P.E.T  

 

   P E T  
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 0.8mm 0.9mm 0.8,mm 
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 0.02mm >0.3mm 0.02mm 
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2.1  

(MF)

(UF) (NF) (RO)  

 

 

 

 

 

 

(MF) 

0.1-1

0.7bar  

(UF)

0.002-0.1

1,000-100,000 0.2-0.7bar  

(NF) 

1 0.001

200~400

20-98%

20-80% 90-98%

3.5-16bar  
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Liqua-Flow

Chemical Enhanced Backwash

Cleaning In Place  
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/ X100% 

LMH  
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3.1  

Liqua-Flow D X C

D 50ppm

CEB X 20ppm

80LMH 60%
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3.2  

Liqua-Flow D61  

 

  
: D61  10/2017 A 

  

   UltraPESTM  

  
  

,  80 kDa

/  1.2mm/0.8mm
 >=1200kPa (174Psi) 

  Multifiber P.E.T.  

   

 PVC 
  PU  
 PVC 

 31.4 kg 
68 kg 

 61 m2 

 600 kPa (87 psi) @  
20 C (68 F ) 

 40 C (104 F) @ 
150 kPa (22 psi) 

  2 - 12

 pH  1 - 13 
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, l/m2*h (gal./ft2*day) 50 - 150 (0.34 - 1)

, l/m2*h (gal./ft2*day) 250 (1.7)

m3/h (gpm) 3.05 9.15 (13.4 40.3)

, kPa (psi) 10 - 70 (1.5 - 10)

, kPa (psi) 50 - 200 (7.5 - 30)

kPa (psi) 250 (37.5)

ppm 200

ppm h 200000

( ) NaOCl, HCl, NaOH

pH 
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UF calculation with Waste Water
Pre-treatment

DunAn
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Design details

1. System overview:
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ó ËÚ °®±¼«½¬ ª±´«³» ·­ èéë ³mñ¸ ±® îïððð ³mñ¼¿§ ¿¬ ¿² »­¬·³¿¬»¼ §·»´¼ ±º çðòë ûò
ó Ò»¬ º·´¬®¿¬·±² º´«¨ ·­ ëìòè ´³¸ò
ó Î¿¬·± ¾»¬©»»² º»»¼ ¿²¼ ½±²½»²¬®¿¬» ¼·­½¸¿®¹» ·­ ç æ ïò Ý±²½»²¬®¿¬» º´±© ·­ ïðéòì ³mñ¸ò
ó Ý±²½»²¬®¿¬» ½¿² ¾» ¹·ª»² ¾¿½µ ¬± ®·ª»® ø¸¿­ ¬± ¾» ª»®·º·»¼ ¾§ ½«­¬±³»®÷ò

2. Pre-filter:
ó Ì¸» ·²­¬¿´´¿¬·±² ±º ¿ °®»óº·´¬»® ·² ¬¸» º»»¼ ´·²» ·­ ·³°»®¿¬·ª» ¬± °®»ª»²¬ °¿®¬·½´» ¾´±½µ·²¹ ±® ¼¿³¿¹» ±º ¬¸» ³»³¾®¿²»­ò
ùó É» ®»½±³³»²¼ ¬± ·²­¬¿´´ ¿ º·´¬»® ±º ³¿¨ò äãîëð k³ô ©¸·½¸ ½¿² ¾» ¿² ¿«¬±³¿¬·½ ¾¿½µ©¿­¸¿¾´» ­·»ª» º·´¬»®ò

3. Coagulation:
ó Ì± »²­«®» ¿² ±°¬·³¿´ ­§­¬»³ °»®º±®³¿²½» ¿² ·²´·²» ½±¿¹«´¿¬·±² ©·¬¸ ÐßÝ´ øðòì ³¹ ³»¬¿´ñ´·¬»® º»»¼÷ ·­ ®»½±³³»²¼»¼ò
ó Þ»º±®» »²¬»®·²¹ ¬¸» Ô·¯«·óÚ´«¨r ³±¼«´» ¿ ­«ºº½·»²¬ ®»¿½¬·±² ¬·³» ­¸¿´´ ¾» »²­«®»¼ ø¼»°»²¼·²¹ ±² ¬»³°»®¿¬«®»÷ò
ó Ü»°»²¼·²¹ ±² §±«® ½±¿¹«´¿²¬ ¿ °Ø ½±®®»½¬·±² ³¿§¾» ¿¼ª·½»¼ò

4. Backwash:
ó Þ¿½µ©¿­¸ º®»¯«»²½§ ­¸¿´´ ¾» »ª»®§ íë ³·²«¬»­ ©·¬¸ ¿ ª±´«³» º´±© ±º éçè ³mñ¸ò
ó ß ­°»½·º·½ º´±© ±º îëð ´³¸ ø®¿²¹»æ îîëóíðð ´³¸÷ ¼«®·²¹ ¾¿½µ©¿­¸ ­¸¿´´ ¾» ¿°°´·»¼ò
ó Ú´±© ¼«®¿¬·±² ±º ¬¸» ¾¿½µ©¿­¸ ·­ ìë ­»½±²¼­ò

5.CEB 1:
ó ÝÛÞ ï ­¸¿´´ ¾» °»®º±®³»¼ »ª»®§ ï ¼¿§ø­÷ ø»ª»®§ îì¸±«®­÷ ©·¬¸ ¿ ª±´«³» º´±© °»® ®¿½µ ±º éçè ³mñ¸ò
ó ß ¾¿½µ©¿­¸ º±® íð ­»½ò ¾§ ¿¼¼·²¹ ïðð °°³ Ò¿ÑÝ´ ­¸¿´´ ¾» °»®º±®³»¼ô º±´´±©»¼ ¾§ ¿ í ³·²«¬»­ ­±¿µ·²¹ °»®·±¼ò
ó ß º·²¿´ ¾¿½µ©¿­¸ º±® ìð ­»½ò ­¸¿´´ ®·²­» ±«¬ ¬¸» ®»­·¼«¿´­ò

6. CEB 2:
ó ÝÛÞ î ­¸¿´´ ¾» °»®º±®³»¼ »ª»®§ í ¼¿§ø­÷ ø»ª»®§ éî ¸±«®­÷ ©·¬¸ ¿ ª±´«³» º´±© °»® ®¿½µ ±º íçç ³mñ¸ò
ó ß ­°»½·º·½ º´±© ±º ïîë ´³¸ ­¸¿´´ ¾» ¿°°´·»¼ò

ó Ü«®·²¹ ¬¸» º·®­¬ ®·²­·²¹ ­¬»° ¿ ¾¿½µ©¿­¸ º±® çð ­»½ò ¾§ ¿¼¼·²¹ ðòðëû Ò¿ÑØ íðû ¿²¼ ðòðî û Ò¿ÑÝ´ ­¸¿´´ ¾» °»®º±®³»¼ò
ó Ì¸»®»¿º¬»® ¬¸» ­§­¬»³ ­¸¿´´ ­¬±° º±® ¿ ïð ³·²«¬»­ ­±¿µ·²¹ °»®·±¼ò
ó ß º·²¿´ ¾¿½µ©¿­¸ º±® çð ­»½±²¼­ ­¸¿´´ ®·²­» ±«¬ ¬¸» ®»­·¼«¿´­ò

ó Ü«®·²¹ ¬¸» ­»½±²¼ °¿®¬ ±º ¬¸» ÝÛÞ î ¿ ¾¿½µ©¿­¸ º±® çð ­»½ò ¾§ ¿¼¼·²¹ ðòðëû ØÝ´ íðû ­¸¿´´ ¾» °»®º±®³»¼ò
ó Ì¸»®»¿º¬»® ¬¸» ­§­¬»³ ­¸¿´´ ­¬±° º±® ¿ ë ³·²«¬»­ ­±¿µ·²¹ °»®·±¼ò
ó ß º·²¿´ ¾¿½µ©¿­¸ º±® çð ­»½±²¼­ ­¸¿´´ ®·²­» ±«¬ ¬¸» ®»­·¼«¿´­ò

×³°±®¬¿²¬æ ×º Ý¿ÝÑí ½±²¬»²¬ ·² º·´¬®¿¬» ·­ äïëð ³¹ñ´ ¬¸» º·´¬®¿¬» ·­ ­«·¬¿¾´» º±® ÝÛÞ îò

×º Ý¿ÝÑí ½±²¬»²¬ ·² º·´¬®¿¬» ·­ âãïëð ¿²¼ äíðð³¹ñ´ ¬¸» º·´¬®¿¬» ·­ ­«·¬¿¾´» º±® ÝÛÞ î ·² ¬¸» ½¿­» ¬¸¿¬ ¿² ¿½·¼ ­¬»° ·­

°»®º±®³»¼ ¿º¬»® ¬¸» ½¿«­¬·½ ­¬»° ¬± ¼·­­±´ª» ½¿®¾±²¿¬»ò

×º Ý¿ÝÑí ½±²¬»²¬ ·² º·´¬®¿¬» ·­ âãíðð³¹ñ´ ¬¸» º·´¬®¿¬» ·­ not ­«·¬¿¾´» º±® ÝÛÞ îò ×² ¬¸·­ ½¿­» ÎÑ °»®³»¿¬» ±®

­±º¬»²»¼ º·´¬®¿¬» ·­ ¬± ¾» «­»¼ò
Ì¸»­» ª¿´«»­ ¿®» ¿°°´·½¿¾´» º±® ¾®¿½µ·­¸ ©¿¬»®ô º±® ­»¿ ©¿¬»® ¸·¹¸»® Ý¿®¾±²¿¬» ´»ª»´­ ¿®» °±­­·¾´»ò

7.CIP:
ó Ü«®·²¹ ­¬¿¾´» ±°»®¿¬·±² ¿ Ý×Ð ³¿§ ²±¬ ¾» ²»½»­­¿®§ò
ó ×² ¬¸» »ª»²¬ ¬¸» ®»¹«´¿® ÞÉ ¿²¼ ÝÛÞ ½§½´»­ ¼± ²±¬ °»®º±®³ ¿¬ ¬¸» ¼»­·®¿¾´» ´»ª»´ ¿ Ý×Ð ³¿§¾» °»®º±®³»¼ò
ó ß Ý×Ð ®»¯«·®»­ ¿ ¬¿²µô °«³° ¿²¼ ¸»¿¬»®ô ¿²¼ ³¿§ ¾» ½±²²»½¬»¼ ¬± ¿ ­·²¹´» ËÚó®¿½µ ª·¿ ¬«¾»­ò
ó ×² ¬¸» ½¿­» ¿ Ý×Ð »¯«·°³»²¬ º®±³ ¿ ®»ª»®­» ±­³±­·­ «²·¬ ·­ ¿ª¿·´¿¾´»ô ¬¸·­ ³¿§ ¾» «­»º«´ º±® ¬¸» ËÚ ¿­ ©»´´ò

8. Chemical consumption per day:

ó Ý±¿¹«´¿¬·±²æ êïòì ´ñ¼ ÐßÝ´ ïî û ¾ò©ò ß´

ó ÝÛÞæ ìïòçí ´ñ¼ Ò¿ÑÝ´ ïíû
ïéòç ´ñ¼ Ò¿ÑØ íðû
îìòï ´ñ¼ ØÝ´ íðû

9. Remarks:
ó Ó¿²·º±´¼­ º±® »¿½¸ ®¿½µ ·² ÜÒ íððò

Disclaimer:
Liqua-Flow as a module producer does not provide any rack or application design. The modules have to be tested by the customer in the
application intended by the customer. This proposal is based on the user-supplied parameters and experience data of Liqua-Flow and shall
only serve as a basis for such testing and shall therefore not bind Liqua-Flow in any whatsoever way. Liqua-Flow does not warrant any
system-performance  contained in this proposal. For the avoidance of doubt, this proposal shall not be a part of the final purchase contract.

Ô·̄ «¿óÚ´±© Ý¿´½«´¿¬·±² Ê»®îòððï
ß´́  ®·¹¸¬­ ®»­»®ª»¼ò

ó îð ó



 
 

 

Liqua-Flow D56  

 

  
: D56  10/2017 A 

  

   UltraPESTM   

  
  

,  80 kDa 
/ 1.2mm/0.8mm

 >=1200kPa (174Psi) 
  Multifiber P.E.T.  

   

PVC 
 PU  

 PVC 
 31.4 kg 

68 kg 
 56 m2 

 600 kPa (87 psi) @  
20 C (68 F ) 

 40 C (104 F) @ 
150 kPa (22 psi) 

    
 pH   

  
   

      
  

     
       
       

   
   
   
    

ó îï ó

pH 

, l/m2*h (gal./ft2*day) 50 - 150 (0.34 - 1)

, l/m2*h (gal./ft2*day) 250 (1.7)

m3/h (gpm) 2.8 8.4 (12.3 37)

, kPa (psi) 10 - 70 (1.5 - 10)

, kPa (psi) 50 - 200 (7.5 - 30)

kPa (psi) 250 (37.5)

ppm 200

ppm h 200000

( ) NaOCl, HCl, NaOH

ÜÒêë

, 

2 - 12

1 - 13 



 
 

 3  

  

  

  

  

  pH 1-13 

 

 

 

 
Ì¸·­ °®±¼«½¬ ·­ ¬± ¾» «­»¼ ±²´§ ¾§ °»®­±²­ º¿³·´·¿® ©·¬¸ ·¬­ «­»ò ×¬ ³«­¬ ¾» ³¿·²¬¿·²»¼ ©·¬¸·² ¬¸» ­¬¿¬»¼ ´·³·¬¿¬·±²­ò Ì¸·­ °®±¼«½¬ ·­ ¼»´·ª»®»¼ ²±²ó
­¬»®·´»ò ß´  ́ ­¿´»­ ¿®» ­«¾¶»½¬ ¬± Í»´´»® ­ ¬»®³­ ¿²¼ ½±²¼·¬·±²­ò Ð«®½¸¿­»® ¿­­«³»­ ¿´´ ®»­°±²­·¾·´·¬§ º±® ¬¸» ­«·¬¿¾·´·¬§ ¿²¼ º·¬²»­­ º±® «­» ¿­ ©»´´ ¿­ 
º±® ¬¸» °®±¬»½¬·±² ±º ¬¸» »²ª·®±²³»²¬ ¿²¼ º±® ¸»¿´¬¸ ¿²¼ ­¿º»¬§ ·²ª±´ª·²¹ ¬¸·­ °®±¼«½¬ò Í»´´»® ®»­»®ª»­ ¬¸» ®·¹¸¬ ¬± ³±¼·º§ ¬¸·­ ¼±½«³»²¬ ©·¬¸±«¬ 
°®·±® ²±¬·½»ò  Ý¸»½µ ©·¬¸ §±«® ®»°®»­»²¬¿¬·ª» ¬± ª»®·º§ ¬¸» ´¿¬»­¬ «°¼¿¬»ò Ì± ¬¸» ¾»­¬ ±º ±«® µ²±©´»¼¹»ô ¬¸» ·²º±®³¿¬·±² ½±²¬¿·²»¼ ¸»®»·² ·­ ¿½½«®¿¬»ò 
Ø±©»ª»®ô ²»·¬¸»® Í»´´»® ²±® ¿²§ ±º ·¬­ ¿ºº·´·¿¬»­ ¿­­«³»­ ¿²§ ´·¿¾·´·¬§ ©¸¿¬­±»ª»® º±® ¬¸» ¿½½«®¿½§ ±® ½±³°´»¬»²»­­ ±º ¬¸» ·²º±®³¿¬·±² ½±²¬¿·²»¼ 
¸»®»·²ò Ü»¬»®³·²¿¬·±² ±º ¬¸» ­«·¬¿¾·´·¬§ ±º ¿²§ ³¿¬»®·¿´ ¿²¼ ·²º®·²¹»³»²¬ ±º ¿²§ ¬¸·®¼ °¿®¬§ ®·¹¸¬­ô ·²½´«¼·²¹ °¿¬»²¬ô ¬®¿¼»³¿®µô ±® ½±°§®·¹¸¬ ®·¹¸¬­ô 
¿®» ¬¸» ­±´» ®»­°±²­·¾·´·¬§ ±º ¬¸» «­»®ò Ë­»®­ ±º ¿²§ ­«¾­¬¿²½» ­¸±«´¼ ­¿¬·­º§ ¬¸»³­»´ª»­ ¾§ ·²¼»°»²¼»²¬ ·²ª»­¬·¹¿¬·±² ¬¸¿¬ ¬¸» ³¿¬»®·¿´ ½¿² ¾» 
«­»¼ ­¿º»´§ò É» ³¿§ ¸¿ª» ¼»­½®·¾»¼ ½»®¬¿·² ¸¿¦¿®¼­ô ¾«¬ ©» ½¿²²±¬ ¹«¿®¿²¬»» ¬¸¿¬ ¬¸»­» ¿®» ¬¸» ±²´§ ¸¿¦¿®¼­ ¬¸¿¬ » ·̈­¬ò 
 

Ô·¯«¿óÚ´±© ô ÐòÛòÌò  ¿²¼ ßÝÝËÎÛÔ  ¿®» ®»¹·­¬»®»¼ ¬®¿¼»³¿®µ­ ¿²¼ Ë´¬®¿ÐÛÍ
ÌÓ ·­ ¿ ¬®¿¼»³¿®µ ±º Ó»³¾®¿²¿ Ù³¾Øò Ò±¬¸·²¹ ¸»®»·² ­¸¿´  ́ ¾» 

½±²­¬®«»¼ ¿­ ¿ ®»½±³³»²¼¿¬·±² ±® ´·½»²­» ¬± «­» ¿²§ ·²º±®³¿¬·±² ¬¸¿¬ ½±²º´·½¬­ ©·¬¸ ¿²§ °¿¬»²¬ô ¬®¿¼»³¿®µ ±® ½±°§®·¹¸¬ ±º Í»´´»® ±® ±¬¸»®­ò   
Ð´»¿­» ®»¿¼ ±«® Ñ°»®¿¬·²¹ Ó¿²«¿´­ ½¿®»º«´´§ ¾»º±®» ·²­¬¿´ ·́²¹ ¿²¼ «­·²¹ ¬¸»­» ³±¼«´»­ò 
 
Ý±°§®·¹¸¬  îðïë Ó»³¾®¿²¿ Ù³¾Øò          ß´´ ®·¹¸¬­ ®»­»®ª»¼ò  Ó»³¾®¿²¿  
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èþ º´¿²¹»¼ ¾«­
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Liqua-Flow D40  

 

 

 

  
: D40  10/2017 A 

  

   UltraPESTM   

  
  

,  80 kDa 
/  1.2mm/0.8mm

>=1200kPa (174Psi) 
  Multifiber P.E.T.  

   

PVC 
 PU  

 PVC 
 33 kg 

68 kg 
 40 m2 

 600 kPa (87 psi) @  
20 C (68 F ) 

 40 C (104 F) @ 
150 kPa (22 psi) 

    
 pH   

  
   

      
  

     
       
       

   
   
   
    

ó îí ó

ìð

pH 

, l/m2*h (gal./ft2*day) 50 - 150 (0.34 - 1)

, l/m2*h (gal./ft2*day) 250 (1.7)

m3/h (gpm) 2.0 6.0 (8 26.4)

, kPa (psi) 10 - 70 (1.5 - 10)

, kPa (psi) 50 - 200 (7.5 - 30)

kPa (psi) 250 (37.5)

ppm 200

ppm h 200000

( ) NaOCl, HCl, NaOH

ÜÒêë

, 

2 - 12

1 - 13 



 
 

 3  

  

  

  

  

  pH 1-13 

 

 

 

 
Ì¸·­ °®±¼«½¬ ·­ ¬± ¾» «­»¼ ±²´§ ¾§ °»®­±²­ º¿³·´·¿® ©·¬¸ ·¬­ «­»ò ×¬ ³«­¬ ¾» ³¿·²¬¿·²»¼ ©·¬¸·² ¬¸» ­¬¿¬»¼ ´·³·¬¿¬·±²­ò Ì¸·­ °®±¼«½¬ ·­ ¼»´·ª»®»¼ ²±²ó
­¬»®·´»ò ß´  ́ ­¿´»­ ¿®» ­«¾¶»½¬ ¬± Í»´´»® ­ ¬»®³­ ¿²¼ ½±²¼·¬·±²­ò Ð«®½¸¿­»® ¿­­«³»­ ¿´´ ®»­°±²­·¾·´·¬§ º±® ¬¸» ­«·¬¿¾·´·¬§ ¿²¼ º·¬²»­­ º±® «­» ¿­ ©»´´ ¿­ 
º±® ¬¸» °®±¬»½¬·±² ±º ¬¸» »²ª·®±²³»²¬ ¿²¼ º±® ¸»¿´¬¸ ¿²¼ ­¿º»¬§ ·²ª±´ª·²¹ ¬¸·­ °®±¼«½¬ò Í»´´»® ®»­»®ª»­ ¬¸» ®·¹¸¬ ¬± ³±¼·º§ ¬¸·­ ¼±½«³»²¬ ©·¬¸±«¬ 
°®·±® ²±¬·½»ò  Ý¸»½µ ©·¬¸ §±«® ®»°®»­»²¬¿¬·ª» ¬± ª»®·º§ ¬¸» ´¿¬»­¬ «°¼¿¬»ò Ì± ¬¸» ¾»­¬ ±º ±«® µ²±©´»¼¹»ô ¬¸» ·²º±®³¿¬·±² ½±²¬¿·²»¼ ¸»®»·² ·­ ¿½½«®¿¬»ò 
Ø±©»ª»®ô ²»·¬¸»® Í»´´»® ²±® ¿²§ ±º ·¬­ ¿ºº·´·¿¬»­ ¿­­«³»­ ¿²§ ´·¿¾·´·¬§ ©¸¿¬­±»ª»® º±® ¬¸» ¿½½«®¿½§ ±® ½±³°´»¬»²»­­ ±º ¬¸» ·²º±®³¿¬·±² ½±²¬¿·²»¼ 
¸»®»·²ò Ü»¬»®³·²¿¬·±² ±º ¬¸» ­«·¬¿¾·´·¬§ ±º ¿²§ ³¿¬»®·¿´ ¿²¼ ·²º®·²¹»³»²¬ ±º ¿²§ ¬¸·®¼ °¿®¬§ ®·¹¸¬­ô ·²½´«¼·²¹ °¿¬»²¬ô ¬®¿¼»³¿®µô ±® ½±°§®·¹¸¬ ®·¹¸¬­ô 
¿®» ¬¸» ­±´» ®»­°±²­·¾·´·¬§ ±º ¬¸» «­»®ò Ë­»®­ ±º ¿²§ ­«¾­¬¿²½» ­¸±«´¼ ­¿¬·­º§ ¬¸»³­»´ª»­ ¾§ ·²¼»°»²¼»²¬ ·²ª»­¬·¹¿¬·±² ¬¸¿¬ ¬¸» ³¿¬»®·¿´ ½¿² ¾» 
«­»¼ ­¿º»´§ò É» ³¿§ ¸¿ª» ¼»­½®·¾»¼ ½»®¬¿·² ¸¿¦¿®¼­ô ¾«¬ ©» ½¿²²±¬ ¹«¿®¿²¬»» ¬¸¿¬ ¬¸»­» ¿®» ¬¸» ±²´§ ¸¿¦¿®¼­ ¬¸¿¬ » ·̈­¬ò 
 

Ô·¯«¿óÚ´±© ô ÐòÛòÌò  ¿²¼ ßÝÝËÎÛÔ  ¿®» ®»¹·­¬»®»¼ ¬®¿¼»³¿®µ­ ¿²¼ Ë´¬®¿ÐÛÍ
ÌÓ ·­ ¿ ¬®¿¼»³¿®µ ±º Ó»³¾®¿²¿ Ù³¾Øò Ò±¬¸·²¹ ¸»®»·² ­¸¿´  ́ ¾» 

½±²­¬®«»¼ ¿­ ¿ ®»½±³³»²¼¿¬·±² ±® ´·½»²­» ¬± «­» ¿²§ ·²º±®³¿¬·±² ¬¸¿¬ ½±²º´·½¬­ ©·¬¸ ¿²§ °¿¬»²¬ô ¬®¿¼»³¿®µ ±® ½±°§®·¹¸¬ ±º Í»´´»® ±® ±¬¸»®­ò   
Ð´»¿­» ®»¿¼ ±«® Ñ°»®¿¬·²¹ Ó¿²«¿´­ ½¿®»º«´´§ ¾»º±®» ·²­¬¿´ ·́²¹ ¿²¼ «­·²¹ ¬¸»­» ³±¼«´»­ò 
 
Ý±°§®·¹¸¬  îðïë Ó»³¾®¿²¿ Ù³¾Øò          ß´´ ®·¹¸¬­ ®»­»®ª»¼ò  Ó»³¾®¿²¿  
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Üî êíòè

Ôð èîòï

èþ º´¿²¹»¼ ¾«­



 
 

Liqua-Flow X40  

 

  
: X40  10/2017 A 

  

   UltraPESTM   

  
  

,  80 kDa 
/  1.2mm/0.8mm

>=1200kPa (174Psi) 
  Multifiber P.E.T.  

   

PVC 
 PU  

  PU  
 22 kg 

50 kg 
 40 m2 

 600 kPa (87 psi) @  
20 C (68 F ) 

 40 C (104 F) @ 
150 kPa (22 psi) 

    
 pH   

   

      
  

     
       
       

   
   
   
    

ó îë ó

pH 

, l/m2*h (gal./ft2*day) 50 - 150 (0.34 - 1)

, l/m2*h (gal./ft2*day) 250 (1.7)

m3/h (gpm) 0.2 4.0 (0.88 17.6)

, kPa (psi) 10 - 70 (1.5 - 10)

, kPa (psi) 50 - 200 (7.5 - 30)

kPa (psi) 250 (37.5)

ppm 200

ppm h 200000

( ) NaOCl, HCl, NaOH

2 - 12

1 - 13 
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  Other contaminations as e.g. algae bloom or oil will also influence design



 

 

4.4   

 

  (1) (2) 

TSS mg/L <50 100 

 NTU <50 300 

TOC mg/L <10 40 

 m 150 250
d

CODMn
 mg/L 20 150 

 mg/L 0 < 1 

pH    6-9 2-12 

pH    1-13 1-14 

 o
C 25 40

b 

 bar 3 6 

 bar 0.2
a 2.5 

 mg/L 0.5
c 5

 mg/L 200 500 

    

(1)   

(2)  

(3)   

(4) COD  

a:    

b:   

c: 0.5 mg/L   

d:   

 

4.5  CIP 

(BW) CEB

(CIP)  

CIP COD
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1 180-250 LMH  

2 1~2bar 

3  

 

1~5ppmNaOCl 10~15ppmNaOCl  

1  

2 10~15 ppm 1~5ppm

 

CEB  

 

 

 

1  

2 ,

0.5~1% 0.5~1% 0.4%HCl

 

0.1% NaClO + 
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0.05 % NaOH  

 

1  

2 ,

0.1%NaClO+0.05%NaOH

NaOCl 0.2%  

 

 (CIP) 

TMP

 

 

 

 

 

1 40LM  

2 3bar  

3  
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UF calculation with Waste Water
Pre-treatment

DunAn

Customer: DunAn Name of Designer: Tony Tong

ß¼®»­­ ±º ½«­¬±³»®æ Ø¿²¹¦¸«± Ð¸±²» Ì±²§ Ì±²¹æ ïíêíêíîëíïè

Ð´¿½» ±º ·²­¬¿´´¿¬·±²æ Û³¿·´ Ì±²§ Ì±²¹æ Ì±²§Á¬±²¹§µàïêíò½±³

Ü¿¬»æ îðïéñèñïî
Õ·²¼ ±º ©¿¬»®æ É¿­¬» É¿¬»®

Ô·¯«¿óÚ´±© Ð®±¶»½¬ Ò±òæ ßÔÚÜóïéðèóððê

Ó±¼«´» ¬§°»æ Ô·¯«¿óÚ´±©r Üëê  ©·¬¸ ëê ³n

Ë´¬®¿º·´¬®¿¬·±²óÍ§­¬»³æ ë ®¿½µ­ ©·¬¸ ëé ³±¼«´»­ »¿½¸ ®¿½µã îèë ³±¼«´»­ ·² ­«³

Ú»»¼ ¹®±­­ º´±©æ ïðéíòç ³mñ¸
îëééí ³mñ¼

Ò»¬ º·´¬®¿¬» º´±©æ èéëòð ³mñ¸
îïððð ³mñ¼

Î»½±ª»®§æ çðòë û ø²»¬ñ¹®±­­ º´±©÷

Î¿²¹» ±º ¬«®¾·¼·¬§ øº»»¼÷æ äïð ÚÒË ³¿¨ò ïë
ÌÍÍ ·² º»»¼æ äïð °°³ ³¿¨ò íð
ÝÑÜ ·² º»»¼æ äíð °°³ ³¿¨ò êî
ÞÑÜ ·² º»»¼æ «²µ²±©² °°³ ³¿¨ò ë
Ñ·´ ú ¹®»¿­»æ äãí °°³ ³¿¨ò í
Ì»³°»®¿¬«®»æ ïðóîë pÝ ³¿¨ò îë

Ì«®¾·¼·¬§ ·² º·´¬®¿¬»æ äãðôï ÒÌË

Ñ¬¸»®æ Ð®»º·´¬®¿¬·±²æ äãîëð k³
×²´·²» ½±¿¹«´¿¬·±² ©·¬  ̧ÐßÝ´ ·­ ®»½±³³»²¼»¼ò
Ë­» ­±º¬ ©¿¬»® º±® ÝÛÞ ¾»½¿«­» ¿´µ¿´·²·¬§ ±º º»»¼ ©¿¬»® ·­ ¬±± ¸·¹¸ò
Ë­» ÜÒ íðð ³¿²·º±´¼­ò

Disclaimer: Liqua-Flow as a module producer does not provide any rack or application design. The modules have to be tested by the customer in the
application intended by the customer. This proposal is based on the user-supplied parameters and experience data of Liqua-Flow and shall
only serve as a basis for such testing and shall therefore not bind Liqua-Flow in any whatsoever way. Liqua-Flow does not warrant any
system-performance  contained in this proposal. For the avoidance of doubt, this proposal shall not be a part of the final purchase contract.
Liqui-Flux® is a registered trademark of Liqua-Flow  .

Ô·¯«¿óÚ´±© Ý¿´½«´¿¬·±² Ê»®îòððï

ß´  ́®·¹ ¬̧­ ®»­»®ª»¼ò

Plant overview
Pre-treatment

DunAn Ü¿¬»æ îðïéñèñïî

Ý¿´½«´¿¬±®æ ÌÇ

Yield çðòë û ø²»¬ º´±©ñ¹®±­­ º´±©÷

Feed average(gross flow):         Net production filtrate flow
ïðéíòç ³mñ¸ îëééí ³mñ¼ Plant:  DunAn èéë ³mñ¸ îïððð ³mñ¼

285 modules
Module type: Liqua-Flow® D56 êðòê ´ñ³nñ¸ ¹®±­­ º·´¬®¿¬·±² º´«¨

15960 m² effective filtration surface ëìòè ´ñ³nñ¸ ²»¬ º·´¬®¿¬·±² º´«¨
5 racks with 57 modules (each rack)

  Operating costs: Ý¸»³·½¿´­ ðòððèì Û«®± ñ ³m Ú· ¬́®¿¬»

Û´»½¬®·½·¬§ ðòðïðé Û«®± ñ ³m Ú· ¬́®¿¬»

Total: 0.0191 Euro / m³ Filtrate
                          ø¼·­°±­¿´ ½±­¬­ º±® ©¿­¬» ©¿¬»®ô ¼»°®»½·¿¬·±² ú ´¿¾±«® ²±¬ ·²½´«¼»¼÷

  Ý±²½»²¬®¿¬» ¼·­½¸¿®¹» ø¿ª¹ô÷
ïðéòì ³mñ¸ ßª»®¿¹»ö ßª»®¿¹»ö

Coagulant flow îëéé ³mñ¼ ÝÛÞ ÞÉ Þ¿½µ©¿­¸ »ª»®§ íë ³·² º±® ëð ­»½

ÐßÝ´ ê ³mñ¸ èëòë ³mñ¸ ÝÛÞ ï »ª»®§ ï ¼¿§­ º±® ì ³·²
ïîû ¾ò©ò ß´ ïììòï ³mñ¼ îðëî ³mñ¼ ÝÛÞ î »ª»®§ í ¼¿§­ º±® îï ³·²

ðòì ³¹ ß´ñ´ Ú»»¼ Ý×Ð ½´»¿²·²¹ »ª»®§ ïèð ¼¿§­ º±® ïîì ³·²

îòêì ´ñ¸ CEB * CIP *
êï ´ñ¼ ÝÛÞ ï Ò¿ÑÝ´ ïíû ëðû Ò¿ÑØ     Average waste water *

ðòèé ´ñ¸ éëð ´ñ¿    ø©·¬¸±«¬ ½±²½»²¬®¿¬»÷
îï ´ñ¼ çïòë ³mñ¸

ÝÛÞ î Ò¿ÑØ íðû ëðû Ý·¬®·½ ¿½·¼ îïçê ³mñ¼
ðòé ´ñ¸ ïéçëòí ´ñ¿
ïéòç ´ñ¼ õ ½¸»³·½¿´­ øÝÛÞô Ý×Ðô Ý±¿¹«´¿²¬÷

Ò¿ÑÝ´ ïíû
ðòèé ´ñ¸
îï ´ñ¼

ØÝ´ íðû
ï ´ñ¸ ö ¿ª»®¿¹» ª±´«³» º´±© ²±®³¿´·¦»¼ ¬± ´·¬»® ±® ³m °»® ¸ ±® ¼

îìòï ´ñ¼

Disclaimer: Liqua-Flow as a module producer does not provide any rack or application design. The modules have to be tested by the customer in the
application intended by the customer. This proposal is based on the user-supplied parameters and experience data of Liqua-Flow and shall
only serve as a basis for such testing and shall therefore not bind Liqua-Flow in any whatsoever way. Liqua-Flow does not warrant any
system-performance  contained in this proposal. For the avoidance of doubt, this proposal shall not be a part of the final purchase contract.

Ô·¯«¿óÚ´±© Ý¿´½«´¿¬·±² Ê»®îòððï
ß´´ ®·¹¸¬­ ®»­»®ª»¼ò
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Rack design data
Pre-treatment

DunAn Ü¿¬»æ îðïéñèñïî
Ý¿´½«´¿¬±®æ ÌÇ

Average of effluent: îïòë ³mņ̃  Ý±²½»²¬®¿¬»
Rack design data: øîì ¸ ¿ª»®¿¹»÷ ïéòï ³mņ̃  Þ¿½µ©¿­¸©¿¬»®

Ò«³¾»® ±º ®¿½µ­æ ë ïòîð ³mņ̃  ÝÛÞó­±´«¬·±²
Ò«³¾»® ±º ³±¼«´»­ °»® ®¿½µæ ëé

Ó±¼«´» ¬§°»æ Ô·¯«¿óÚ´±©r Üëê
Ó»³¾®¿²» ­«®º¿½» °»® ®¿½µæ íïçî ³n UF Filtrate ïéëòð ³mņ̃

Ù®±­­ º´±© ±º ®¿½µæ ïçíòí ³mñ¸

39.8 Ò»¬ º´±© ±º ®¿½µæ ïéëòð ³mñ¸

m³/h in sum Ç·»´¼æ çðòë û

Þ¿½µ©¿­  ̧»ª»®§ íë ³·² º±® ëð ­»½

Ó¿²·º±´¼ ­·¦» º±® »¿½  ̧®¿½µæ 798 m³/h ÝÛÞ ï »ª»®§ ï ¼¿§­ º±® ì ³·²
ÜÒ íðð BW flow ÝÛÞ î »ª»®§ í ¼¿§­ º±® îï ³·²

Ý×Ð ½́ »¿²·²¹ »ª»®§ ïèð ¼¿§­ º±® ïîì ³·²
Backwashpump

CEB 2 flow 399 m³/h RO permeate optional for CEB
Feed flow to rack: 221.9 m³/h ø»ò¹ò º±® ·̧¹  ̧¿´µ¿´·²·¬§ ©¿¬»® ©·¬  ̧½¿«­¬·½÷

Proportionate coagulant flow Feed pump Pre-filter
ÐßÝ´ ïí µÉ äãîëð k³ Dosing flow for CEB 2:

ïî û ¾ò©ò ß´ ï ¾¿®
ðòì ³¹ ß´ñ́  Ú»»¼  Ü±­·²¹ º´±©æ ìîç ñ́¸ Ò¿ÑØ íðû ­±´«¬·±²

ðòëí ́ ñ¸
ïîòì ́ ñ¼

 Ü±­·²¹ º´±©æ ëðíòî ñ́¸ Ò¿ÑÝ ́ïíû ­±´«¬·±²
Dosing flow CEB 1: ëðíòî ´ñ  ̧Ò¿ÑÝ´ ïíû

 Ü±­·²¹ º´±©æ ëéè ñ́¸ ØÝ´ íðû ­±´«¬·±²

Disclaimer: Liqua-Flow as a module producer does not provide any rack or application design. The modules have to be tested by the customer in the
application intended by the customer. This proposal is based on the user-supplied parameters and experience data of Membrana and shall
only serve as a basis for such testing and shall therefore not bind Membrana in any whatsoever way. Membrana does not warrant any
system-performance  contained in this proposal. For the avoidance of doubt, this proposal shall not be a part of the final purchase contract.

Ô·̄ «¿óÚ´±© Ý¿´½«´¿¬·±² Ê»®îòððï
ß´́  ®·¹¸¬­ ®»­»®ª»¼ò

êî µÉ à ïòë ¾¿®

Ú· ¬́®¿¬» ¬¿²µ

UF calculation with Waste Water
Pre-treatment

DunAn
îðïéñèñïî

Design details

1. System overview:
ó Ì¸» ËÚó­§­¬»³ ½±²­·­¬­ ±º ë ®¿½µø­÷ô »¯«·°°»¼ ©·¬¸ ëé ³±¼«´»­ô »¨¸·¾·¬·²¹ ¿² »ºº»½¬·ª» º·´¬®¿¬·±² ­«®º¿½» ±º íïçî ³nò
ó Ì¸» ©¸±´» ËÚó­§­¬»³ ½±²¬¿·²­ îèë Ô·¯«¿óÚ´±©r Üëê ³±¼«´»­ øëê³n °»® ³±¼«´»÷ô ©·¬¸ ¿ ¬±¬¿´ º·´¬®¿¬·±² ­«®º¿½» ±º ïëçêð ³nò
ó ßª»®¿¹» º»»¼ º´±© ø¹®±­­ º´±©÷ ¬± ¬¸» ËÚó­§­¬»³ ·­ ïðéíòç ³mņ̃  ±® îëééí ³mñ¼¿§ò
ó ËÚ °®±¼«½¬ ª±´«³» ·­ èéë ³mñ¸ ±® îïððð ³mñ¼¿§ ¿¬ ¿² »­¬·³¿¬»¼ §·»´¼ ±º çðòë ûò
ó Ò»¬ º·´¬®¿¬·±² º´«¨ ·­ ëìòè ´³¸ò
ó Î¿¬·± ¾»¬©»»² º»»¼ ¿²¼ ½±²½»²¬®¿¬» ¼·­½¸¿®¹» ·­ ç æ ïò Ý±²½»²¬®¿¬» º´±© ·­ ïðéòì ³mñ ò̧
ó Ý±²½»²¬®¿¬» ½¿² ¾» ¹·ª»² ¾¿½µ ¬± ®·ª»® ø¸¿­ ¬± ¾» ª»®·º·»¼ ¾§ ½«­¬±³»®÷ò

2. Pre-filter:
ó Ì¸» ·²­¬¿´´¿¬·±² ±º ¿ °®»óº·´¬»® ·² ¬¸» º»»¼ ´·²» ·­ ·³°»®¿¬·ª» ¬± °®»ª»²¬ °¿®¬·½´» ¾´±½µ·²¹ ±® ¼¿³¿¹» ±º ¬̧ » ³»³¾®¿²»­ò
ùó É» ®»½±³³»²¼ ¬± ·²­¬¿´´ ¿ º·´¬»® ±º ³¿¨ò äãîëð k³ô ©¸·½  ̧½¿² ¾» ¿² ¿«¬±³¿¬·½ ¾¿½µ©¿­¸¿¾´» ­·»ª» º·´¬»®ò

3. Coagulation:
ó Ì± »²­«®» ¿² ±°¬·³¿´ ­§­¬»³ °»®º±®³¿²½» ¿² ·²´·²» ½±¿¹«´¿¬·±² ©·¬¸ ÐßÝ´ øðòì ³¹ ³»¬¿´ñ´·¬»® º»»¼÷ ·­ ®»½±³³»²¼»¼ò
ó Þ»º±®» »²¬»®·²¹ ¬¸» Ô·¯«·óÚ´«¨r ³±¼«´» ¿ ­«ºº½·»²¬ ®»¿½¬·±² ¬·³» ­¸¿´´ ¾» »²­«®»¼ ø¼»°»²¼·²¹ ±² ¬»³°»®¿¬«®»÷ò
ó Ü»°»²¼·²¹ ±² §±«® ½±¿¹«´¿²¬ ¿ °Ø ½±®®»½¬·±² ³¿§¾» ¿¼ª·½»¼ò

4. Backwash:
ó Þ¿½µ©¿­¸ º®»¯«»²½§ ­¸¿´´ ¾» »ª»®§ íë ³·²«¬»­ ©·¬¸ ¿ ª±´«³» º´±© ±º éçè ³mņ̃ ò
ó ß ­°»½·º·½ º´±© ±º îëð ´³  ̧ø®¿²¹»æ îîëóíðð ´³ ÷̧ ¼«®·²¹ ¾¿½µ©¿­  ̧­¸¿´´ ¾» ¿°°´·»¼ò
ó Ú´±© ¼«®¿¬·±² ±º ¬¸» ¾¿½µ©¿­  ̧·­ ìë ­»½±²¼­ò

5.CEB 1:
ó ÝÛÞ ï ­¸¿´´ ¾» °»®º±®³»¼ »ª»®§ ï ¼¿§ø­÷ ø»ª»®§ îì¸±«®­÷ ©·¬¸ ¿ ª±´«³» º´±© °»® ®¿½µ ±º éçè ³mñ¸ò
ó ß ¾¿½µ©¿­¸ º±® íð ­»½ò ¾§ ¿¼¼·²¹ ïðð °°³ Ò¿ÑÝ´ ­¸¿´´ ¾» °»®º±®³»¼ô º±´´±©»¼ ¾§ ¿ í ³·²«¬»­ ­±¿µ·²¹ °»®·±¼ò
ó ß º·²¿´ ¾¿½µ©¿­¸ º±® ìð ­»½ò ­¸¿´´ ®·²­» ±«¬ ¬¸» ®»­·¼«¿´­ò

6. CEB 2:
ó ÝÛÞ î ­¸¿´´ ¾» °»®º±®³»¼ »ª»®§ í ¼¿§ø­÷ ø»ª»®§ éî ̧ ±«®­÷ ©·¬  ̧¿ ª±´«³» º´±© °»® ®¿½µ ±º íçç ³mñ¸ò
ó ß ­°»½·º·½ º´±© ±º ïîë ´³  ̧­¸¿´´ ¾» ¿°°´·»¼ò

ó Ü«®·²¹ ¬¸» º·®­¬ ®·²­·²¹ ­¬»° ¿ ¾¿½µ©¿­  ̧º±® çð ­»½ò ¾§ ¿¼¼·²¹ ðòðëû Ò¿ÑØ íðû ¿²¼ ðòðî û Ò¿ÑÝ´ ­¸¿´´ ¾» °»®º±®³»¼ò
ó Ì¸»®»¿º¬»® ¬̧ » ­§­¬»³ ­¸¿´´ ­¬±° º±® ¿ ïð ³·²«¬»­ ­±¿µ·²¹ °»®·±¼ò
ó ß º·²¿´ ¾¿½µ©¿­¸ º±® çð ­»½±²¼­ ­¸¿´´ ®·²­» ±«¬ ¬̧ » ®»­·¼«¿´­ò

ó Ü«®·²¹ ¬¸» ­»½±²¼ °¿®¬ ±º ¬¸» ÝÛÞ î ¿ ¾¿½µ©¿­¸ º±® çð ­»½ò ¾§ ¿¼¼·²¹ ðòðëû ØÝ´ íðû ­¸¿´´ ¾» °»®º±®³»¼ò
ó Ì¸»®»¿º¬»® ¬̧ » ­§­¬»³ ­¸¿´´ ­¬±° º±® ¿ ë ³·²«¬»­ ­±¿µ·²¹ °»®·±¼ò
ó ß º·²¿´ ¾¿½µ©¿­¸ º±® çð ­»½±²¼­ ­¸¿´´ ®·²­» ±«¬ ¬̧ » ®»­·¼«¿´­ò

×³°±®¬¿²¬æ ×º Ý¿ÝÑí ½±²¬»²¬ ·² º·´¬®¿¬» ·­ äïëð ³¹ñ´ ¬¸» º·´¬®¿¬» ·­ ­«·¬¿¾´» º±® ÝÛÞ îò

×º Ý¿ÝÑí ½±²¬»²¬ ·² º·´¬®¿¬» ·­ âãïëð ¿²¼ äíðð³¹ñ́  ¬¸» º·´¬®¿¬» ·­ ­«·¬¿¾´» º±® ÝÛÞ î ·² ¬¸» ½¿­» ¬¸¿¬ ¿² ¿½·¼ ­¬»° ·­

°»®º±®³»¼ ¿º¬»® ¬¸» ½¿«­¬·½ ­¬»° ¬± ¼·­­±´ª» ½¿®¾±²¿¬»ò
×º Ý¿ÝÑí ½±²¬»²¬ ·² º·´¬®¿¬» ·­ âãíðð³¹ñ́  ¬¸» º·´¬®¿¬» ·­ not ­«·¬¿¾´» º±® ÝÛÞ îò ×² ¬¸·­ ½¿­» ÎÑ °»®³»¿¬» ±®
­±º¬»²»¼ º·´¬®¿¬» ·­ ¬± ¾» «­»¼ò
Ì¸»­» ª¿´«»­ ¿®» ¿°°´·½¿¾´» º±® ¾®¿½µ·­¸ ©¿¬»®ô º±® ­»¿ ©¿¬»® ̧ ·¹¸»® Ý¿®¾±²¿¬» ´»ª»´­ ¿®» °±­­·¾´»ò

7.CIP:
ó Ü«®·²¹ ­¬¿¾´» ±°»®¿¬·±² ¿ Ý×Ð ³¿§ ²±¬ ¾» ²»½»­­¿®§ò
ó ×² ¬¸» »ª»²¬ ¬̧ » ®»¹«´¿® ÞÉ ¿²¼ ÝÛÞ ½§½´»­ ¼± ²±¬ °»®º±®³ ¿¬ ¬̧ » ¼»­·®¿¾´» ´»ª»´ ¿ Ý×Ð ³¿§¾» °»®º±®³»¼ò
ó ß Ý×Ð ®»¯«·®»­ ¿ ¬¿²µô °«³° ¿²¼ ¸»¿¬»®ô ¿²¼ ³¿§ ¾» ½±²²»½¬»¼ ¬± ¿ ­·²¹´» ËÚó®¿½µ ª·¿ ¬«¾»­ò
ó ×² ¬¸» ½¿­» ¿ Ý×Ð »¯«·°³»²¬ º®±³ ¿ ®»ª»®­» ±­³±­·­ «²·¬ ·­ ¿ª¿·´¿¾´»ô ¬¸·­ ³¿§ ¾» «­»º«´ º±® ¬¸» ËÚ ¿­ ©»´´ò

8. Chemical consumption per day:

ó Ý±¿¹«´¿¬·±²æ êïòì ´ñ¼ ÐßÝ´ ïî û ¾ò©ò ß´

ó ÝÛÞæ ìïòçí ´ñ¼ Ò¿ÑÝ´ ïíû
ïéòç ´ñ¼ Ò¿ÑØ íðû
îìòï ´ñ¼ ØÝ´ íðû

9. Remarks:
ó Ó¿²·º±´¼­ º±® »¿½  ̧®¿½µ ·² ÜÒ íððò

Disclaimer:
Liqua-Flow as a module producer does not provide any rack or application design. The modules have to be tested by the customer in the
application intended by the customer. This proposal is based on the user-supplied parameters and experience data of Liqua-Flow and shall
only serve as a basis for such testing and shall therefore not bind Liqua-Flow in any whatsoever way. Liqua-Flow does not warrant any
system-performance  contained in this proposal. For the avoidance of doubt, this proposal shall not be a part of the final purchase contract.

Ô·̄ «¿óÚ´±© Ý¿´½«´¿¬·±² Ê»®îòððï
ß´́  ®·¹¸¬­ ®»­»®ª»¼ò
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1   400t/h 2013  

2   200t/h 2013  

3   1050t/h 2013  

4   260t/h 2013  

5   176t/h 2013  

6   80t/h 2013  

7   40t/h 2013  

8   150t/h 2014  

9   80t/h 2014  

10   300t/h 2014  

11   240t/h 2014  

12   280t/h 2014  

13   300t/h 2014  

14   150t/h 2014  

15   600t/h 2014  

16   504t/h 2014  

17   220t/h 2014  

18   54t/h 2014  

19   30t/h 2014  
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20   100t/h 2014  

21   80t/h 2014  

22   1550t/h 2015  

23   1250t/h 2015  

24   360t/h 2015  

25   30t/h 2015  

26   90h/h 2015  

27   650t/h 2015  

28   300t/h 2015  

29  (Zero  200t/h 2015  

30   300t/h 2016  

31   175t/h 2016  

32   760t/h 2016  

33  UPW  160t/h 2016  

34   120t/h 2016  

35 UPW  60t/h 2016  

36   300t/h 2016  

37   390t/h 2016  

38   100t/h 2017  

39   300t/h 2017  

40   60t/h 2017  
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