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1.5 Types of evaporators 

Types of Evaporators: 

Falling Film Evaporators: 

In falling film evaporators, the liquid flows as a thin film down the heated surface, 

allowing for efficient heat transfer and evaporation. These are commonly used for 

heat-sensitive materials and in large-scale industrial applications. 

Forced Circulation Evaporators: 

Forced circulation evaporators use a pump to circulate the liquid through the 

evaporator, ensuring a consistent flow and preventing the liquid from boiling in the 

heat exchanger tubes. This method is suitable for highly viscous liquids. 

Multiple Effect Evaporators: 

Multiple effect evaporators consist of multiple evaporator units arranged in series. 

The vapor generated in one effect is used to heat the next, increasing overall 

efficiency and reducing energy consumption. 

Flash Evaporators: 

Flash evaporators operate by quickly reducing the pressure of a liquid, causing it to 

vaporize or "flash." These are commonly used for desalination and in processes 

where rapid evaporation is required. 

MVR (Mechanical Vapor Recompression) Evaporators: 

MVR evaporators use a compressor to compress the vapor generated during 

evaporation, increasing its temperature and pressure before reintroducing it into the 

evaporator. This method enhances energy efficiency. 
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Once-Through and Circulation Evaporators: 

Once-Through Evaporators: 

In once-through evaporators, the liquid is fed into the system, undergoes 

evaporation, and the vapor is separated. The liquid is not recirculated, making it 

suitable for processing non-sensitive materials. 

Circulation Evaporators: 

Circulation evaporators continuously circulate the liquid through the heat 

exchanger, allowing for better control of temperature and concentration. This type 

is commonly used for heat-sensitive materials. 

Short Tube and Long Tube Evaporators: 

Short Tube Evaporators: 

Short tube evaporators have a compact design with relatively short tubes. They are 

suitable for applications where space is limited, and the liquid has low fouling 

characteristics. 

Long Tube Evaporators: 

Long tube evaporators have elongated tubes that provide more surface area for heat 

transfer. This design is effective for processing liquids with high fouling 

tendencies and is often used in the chemical industry. 
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Agitated Film Evaporator: 

Agitated Film Evaporators: 

Agitated film evaporators feature a rotating agitator that creates a thin film of 

liquid on the heated surface, enhancing heat transfer efficiency. This type is 

suitable for high-viscosity liquids and materials prone to fouling. 

Wiped Film Evaporators: 

Wiped film evaporators utilize a rotating wiper system that spreads a thin film of 

liquid over the evaporator surface. This design minimizes residence time, making it 

suitable for heat-sensitive and viscous materials. It is commonly used in the 

pharmaceutical and chemical industries. 

Milk Evaporators: 

Specifically designed for the dairy industry, milk evaporators concentrate milk by 

removing water. They play a crucial role in the production of condensed milk and 

other dairy products. 

Rising Film Evaporators: 

In rising film evaporators, liquid is pumped from the bottom to the top of the heat 

exchanger tubes, creating a rising film of liquid along the tube surface. This design 

is efficient for processing heat-sensitive materials. 

Plate Evaporators: 

Plate evaporators use a stack of metal plates with channels for the liquid and vapor 

flow. The large surface area allows for effective heat transfer and concentration. 

Plate evaporators are compact and find applications in the food and chemical 

industries. 
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Submerged Combustion Evaporators: 

Submerged combustion evaporators involve burning fuel underwater to produce 

hot gases, which are then used for evaporation. This type is suitable for treating 

high-solids wastewater and has applications in the treatment of industrial effluents. 

Vacuum Evaporators: 

Vacuum evaporators operate under reduced pressure, lowering the boiling point of 

the liquid. This is particularly useful for heat-sensitive materials, and it finds 

applications in the concentration of juices, pharmaceuticals, and wastewater 

treatment. 

Steam Jet Ejector Evaporators: 

Steam jet ejector evaporators use steam to create a vacuum that enhances the 

evaporation process. This type is often employed in applications where low-

temperature evaporation is required. 

Thin Film Dryers: 

Thin film dryers combine evaporation and drying in a single process. They involve 

the creation of a thin film of the liquid on the surface, allowing for simultaneous 

evaporation and drying of the product. 

Hybrid Evaporators: 

Hybrid evaporators integrate different evaporation technologies to optimize 

performance. For example, combining a falling film evaporator with a forced 

circulation evaporator in a single system can provide enhanced efficiency and 

flexibility. 
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Solar Evaporators: 

Solar evaporators utilize solar energy to drive the evaporation process. These 

systems are often used in remote areas or for small-scale applications, contributing 

to sustainable and energy-efficient solutions. 

Crystallization and Evaporation in Sugar Industry: 

Explore the combined use of crystallization and evaporation processes in the sugar 

industry. This includes the concentration of sugar solutions through multiple-effect 

evaporators followed by crystallization to produce sugar crystals. Understanding 

this integrated approach is crucial for efficient sugar production. 

Heat Pump Evaporation: 

Investigate the use of heat pumps in the evaporation process. Heat pump 

evaporators utilize the principles of refrigeration to absorb heat from the 

evaporator and transfer it to the liquid being processed. This method enhances 

energy efficiency and is applicable in various industries, including food processing 

and wastewater treatment. 

 

 

 

 

 


