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Fig. 6.1.1 
Lethal effect 
on bacteria.
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Fig. 6.1.19 End of a 
multitube tubular 
heat exchanger.
1.Product tubes 
surrounded by 
cooling medium
2.Double O-ring 
seal



13



14



15



16

Fig. 7.7 Product velocity and 
flow rate graph.
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Fig. 7.2Principle of the hot 
water system connected to a 
pasteurizer.
1.Steam shut-off valve
2.Steam regulating valve
3.Heat exchanger
4.Steam trap
5.Centrifugal pump
6.Water regulating valve
7.Expansion vessel
8.Safety and ventilation valves
•TI Temperature indicator
•PI Pressure indicator
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Fig. 7.3Automatic temperature control loop.
•TT Temperature transmitter
1.Holding tube
2.Booster pump
3.Diversion valve
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Fig. 7.4 Cooling system
for pasteurizer.
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Fig. 9.16 UHT process with 
heating by direct steam 
injection combined with 
tubular heat exchanger.
1.Balance tank
2.Feed pump
3.Tubular heat exchanger, 
preheater
4.Steam injection head
5.Holding tube
6.Vacuum vessel
7.Vacuum pump
8.Centrifugal pump
9.Aseptic homogenizer
10.Tubular heat exchanger, 
cooler



Direct steam injection

• The final heat treatment step is performed by 

injecting steam inside the milk product.

• The temperature rises instantly to the 

pasteurization setpoint and steam is converted to 

water.

• After xx seconds the product is routed to the 

flash vessel. The low pressure turns the product 

to unstable  superheated liquid. Water is then 

removed from the product as steam.

• This type of processing contributes to many 

functional properties of the final product.

30



Direct steam injection

• The final heat treatment step is performed by 

injecting steam inside the milk product.

• The temperature rises instantly to the 

pasteurization setpoint and steam is converted to 

water.

• After xx seconds the product is routed to the 

flash vessel. The low pressure turns the product 

to unstable  superheated liquid. Water is then 

removed from the product as steam.

• This type of processing contributes to many 

functional properties of the final product.

31



VTIS Flash Vessel

/ 32

Product high 
temperature gets 
inside the Vacuum 
Chamber

Steam leaves the 
Vacuum chamber

Condensed steam is 
removed through the 
Vacuum pump

Cooling water tower 
cools down the 
condensate circuit

Cooling water 
circulates inside a 
closed circuit to cool 
down the condensate 
circuit
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Fig. 9.6 Time-
Temperature curve 
for UHT treatment in 
direct,A, and 
indirect, B system.
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