
 Falling Film Evaporator and HT pasteurizer for Milk and whey 

 Skim Milk 

 

8.5 % Inlet milk Total Solid 
48-50% Out let milk total solid 

20,000 kg/hr Inlet flow rate 

3500 kg/hr outlet flow rate 

60-70 c Inlet temperature 
45 c Outlet temperature 

  6.2-6.3 (min 6) PH 

0.05 Fat % 
 

 Whole Milk 

 

11.5 % Inlet milk Total Solid 
48-50% Out let milk total solid 

20,000 kg/hr Inlet flow rate 

4600 kg/hr outlet flow rate 

60-70 c Inlet temperature 
45 c Outlet temperature 

  6.2-6.3 (min 6) PH 

3.2-3.5 Fat % 
 

 Whey 

 

5-6 % Inlet Whey Total Solid 
48-50% Out let whey total solid 

20,000 kg/hr Inlet flow rate 

2,000 kg/hr outlet flow rate 

60-70 c Inlet temperature 
45 c Outlet temperature 

6.0-6.3    PH 

0.05 Fat % 
 

 

 

 

 



 

Equipment:  

 

1. Feed tank with centrifugal pump. Complete with level control valve and necessary piping. 

2. Vapour preheaters for each effect which ensure a gentle preheating of the product. 

3. Direct contact Pasteurizing equipment with regenerative section for pasteurizing the milk prior 

to evaporation. Includes self- cleaning filter. 

4. Holding tubes of sufficient length for 60s holding. 

5. Evaporation calandrias with separators in self – supporting structure. The calandrias should 

equipped with the feed distribution system on top of the boiling tubes, in which the 

evaporation takes place. 

6. Thermo-compressors for recompression of vapour from one of the separators by means of live 

steam. The vapour/steam mixture is used for heating the calandrias, thus reducing overall 

steam consumption. The thermo compressor is heat and noise insulated. 

7. Pumps of centrifugal type for transfer and final discharge of concentrate and condensate. 

8. Surface condensers of straight tube- shell and tube type for optimum cooling and condensing 

of vapour from the effect separators. 

9. Vacuum pumps of water ring type for obtaining vacuum in the plant at start up, as well as 

maintaining the vacuum during productin. 

10. CIP equipment, consisting of the required amount of nozzles situated below the lower tube 

plates and in the separators, as well as piping, fittings and valves. 

11. Piping, fittings, and valves for product, condensate and deaeration flow throughout the plant. 

12. Steam piping in mild steel. Incl. of valves and steam manifold with droplet separator; excl. of 

thermal insulation. 

13. Sealing water system for pumps. 

14. Necessary motors. 

15. Cooling tower complete with fan, cooling water recirculation pump and piping in mild steel. 

16. Control panel with mimic diagram and start/stop buttons. Further are included various field 

instruments and the following control loops: 

- Product flow 

- Steam pressure to thermo compressor 

- Pasteurizing temperature 

- Temperature every effect 

- Feed tank level 

 

17. PLC system, Main control center(MCC) 

- The PLC system should install in a separate panel complete with terminals, power supply 

and automatic fuses. The main CPU panel should install in the electrical room and should 

only have I/O located, if necessary, for signal internal in the room. 

- The I/O modules for the process should be located in distributed panels in the field in 

order to minimize cable installation work. The number of I/O is based on the 

requirements for instrumentation. However, a certain amount of spares should be 

available. All I/Os should of the potential free type for maximum safety of the system. 

- The communication between the distributed I/O panel and the main CPU should be of 

the type Simatic Profibus DP. 



- The control panels should make Rittal and made of varnished steel, however, panels in 

wet area should in stainless steel. The enclosure with EN60 204-1 and EN 60 439. 

- The PLC system should be of make Siemens Simatic S7. The type of CPU is 400 siemens 

series . 

- A suitable Ethernet communication card should fitted in the rack for the communication 

with the operator and other prossece plc station . The profibus communication plug for 

distributed I/O should fitted on the CPU as standard. 

- The MCC should be equipped with main circuit breaker for the inlet feeder. A busbar 
system distributes to the various motor starters.   

-  The MCC should connected to the PLC system either by a hardwired cable or a Profibus 
connection where the I/Os will located in the MCC panel.  

-          The MCC should comprise equipment, which is necessary for a safe operation of  the plant, 
such as: 

 

 main switch 

 isolators 

 motor starters 

 fused feeders for auxiliary functions 

 control power supply 

 distributed I/O modules for PLC control, if applicable 
 

- The cable entrance should located in top or bottom of the vertical section. All motor cables and 
control cables should be connected to terminals. 

- Control cables should either connected to terminals or connected directly to PLC remote 
I/O modules. 

- Frequency converters are installed in the MCC room and must be mounted at the wall or 
other suitable arrangement. 
 

 

 

 

 

 

 
   
 

-   Application software 
  
  Operator Station Application Software (SCADA or HMI)  
 
  As described above the SCADA software is InTouch.  The software application 

basic package should standard and described in detail in "Human-Machine-
Interface - Software" specification (wincc). The basic package should well tested, 
validated and documented. As a minimum, the following displays and menus 
should available: 

 
- Overview displays of the production unit with indication of all important parameters. 



- A number of detailed displays, where all information on a particular plant section can be 
seen. 

- Displays indicating new and present alarms. 

- Displays with trend curves of important values collected according to their relation. 

- Display of trends based on historic data. 

- Set-up displays for entering production parameters. 

- Function keyboard for start/stop of plant or plant sections. 

- Selection of each plant item (motor, valve, loop, etc.) with possibility of taking them out of 
automatic operation into manual and back.  

- Static mimic of objects with indication of CIP and product status. 
 

18.  Mechanical Engineering and Design 
  The supply of mechanical software services as regards drawings, documentation, 

and other technical information should comprise the following main functions: 
 
  - Preparation of proposals for product flow and CIP flow. 
 
  - Preparation of principle proposals for machinery lay-out. 
 
  - Make the final design of flow sheets, machinery lay-out, and detailed pipe 

diagrams for products and CIP. 
 
  - Preparation of all detailed working drawings, necessary for the erection 

and installation of the machinery and equipment. 
                                  -          Preparation of 3 sets of manuals for the machinery and equipment. 
 

 

 

19. List of Hardware and Software 

 
 The list is for information and possibly contains equipment. 
 
 
PLCs    Siemens Simatic S7-400 series  
 
Operator station systems:  Hardware: IBM compatible personal computer 
    Software:  InTouch from Wonderware(simatic wincc) – Windows7 / Windows xp 
Control panels:   Rittal 
 
Frequency converters:  Danfoss, fc302 or ABB 
 
Temperature transmitters:  Rosemount (Pt100 + 244R) 
    Endress+Hauser / IFM 
 
Pressure transmitters:  Rosemount 3051 series 



    Endress+Hauser / IFM/Danffos 
 
Flow transmitters, liquid:  Endress+Hauser / DIESEL 
 
 
Mass flow transmitters, liquid: Rosemount MicroMotion 
    Endress+Hauser 
 
Density transmitters:  Rosemount MicroMotion 
    Endress+Hauser 
 
Level transmitters:   Rosemount 3051 series (pressure) 
    Endress+Hauser (ultrasonic) / IFM 
Conductivity transmitte(compact):                         Endress+Hauser/jumo  
 
 
I/P converters:   Rosemount 3311 
    Samson 
 
 
Control valves:   Samson 241 with I/P-positioner / ARI 
 
Pressure switches:   FEMA 
    Danfoss 
 
Flow switches:   IFM 
 
Level switches, liquid:  Endress+Hauser Liquiphant 
    Mobrey (float) / IFM 
 
Solenoid valves:   Bürkert 

 

Pump:                                      Fristam, tuchenhagen, APV 

Process Valve:                        APV, tuchenhagen,alfalaval 

Piping:                                    stainless steel 316 seamless,( without welding point in calandria tubes)  


