
 

ET 420 Ice Stores in Refrigeration 

 

Trainer (in the background), dry cooling tower (in the foreground) and wet cooling tower (right)

* Industrial refrigeration system with ice store, dry 
  cooling tower and wet cooling tower1 
* Energy efficiency in refrigeration and air 
  conditioning technology 

Technical Description
  Ice stores are used in refrigeration to cover an increased additional
cooling requirement (peak load). The ice stores are usually charged over
night when general energy requirements and energy costs are low. 
  To charge and discharge the ice store a circuit with glycol-water mixture 
is used between the ice store and the compression refrigeration system.
When charging the ice store the glycol-water mixture is cooled via a 
compression refrigeration system to below 0°C and thereby withdraws
energy from the water in the ice store, causing the water to freeze.
During discharging the melting ice withdraws energy from the glycol-
water mixture causing the mixture to cool down. During this cooling
process the ice store replaces the compression refrigeration system. 
  ET 420 also includes a tank for the glycol-water mixture and a dry and
wet cooling tower. The glycol-water tank is used as a collection point of 
the different energy flows: during the evaporation of the refrigerant in the
compression refrigeration circuit and during discharging of the ice store,
energy is withdrawn from the mixture, whereas during the condensing of
the refrigerant energy is added. As required the cooling towers add
energy to or withdraw energy from the mixture. 
  The record of all required variables enables an energy balance for the
individual processes. 
  The well-structured instructional material sets out the fundamentals and 
provides a step-by-step guide through the experiments. 

   

Learning Objectives / Experiments
- Design and operation of an energy-efficient  
  refrigeration system 
- Function and operation of an ice store 
  * charge 
  * discharge 
- Energy flow balance 
- Energy transport via different media 
- Compression refrigeration cycle in the log p-h 
  diagram 
- Function and operation of a wet cooling tower 
- Function and operation of a dry cooling tower 
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1 pump,  2 flow meter,  3 manometer for refrigerant circuit,  4 refrigerant compressor,  
5 refrigerant condenser,  6 refrigerant evaporator,  7 ice store,  8 glycol-water tank,  
9 cooling tower connections  

1 ice store,  2 glycol-water tank,  3 wet cooling tower,  4 dry cooling tower,  
5 refrigerant compressor,  6 refrigerant evaporator,  7 refrigerant condenser;  
pipes: black: water,  blue/red: refrigerant,  green: glycol-water mixture 
  

Energy flows in the system: 1 glycol-water tank,  2 wet cooling tower,  3 dry 
cooling tower,  4 refrigerant condenser,  5 refrigerant compressor,  6 refrigerant 
evaporator,  7 ice store;  yellow: glycol-water mixture,  blue: water,  
green: refrigerant,  grey: air;  Pel electric power 

Specification
[1] Investigation of the charging and discharging of an 
ice store 
[2] System with ice store, glycol-water tank, 
compression refrigeration system, dry and wet cooling 
towers 
[3] Refrigeration circuit for R134a with compressor, 
condenser, evaporator and expansion valve  
[4] Glycol-water tank as central receiver and distributor 
of energy flows 
[5] Glycol-water circuit with pump: cooling of the 
refrigerant condenser, heating of the refrigerant 
evaporator, charging/discharging of the ice store, 
operation of the dry cooling tower 
[6] Water circuit with pump to operate the wet cooling 
tower   
[7] Thermometer, manometer, flow meter at all 
relevant measuring points to balance the processes 
   

Technical Data
Compressor, refrigeration capacity: approx. 1,7kW 
at -15/32°C 
Pump, ice store circuit 
- max. flow rate: 7m³/h 
- max. head: 8m 
Pumps, wet/dry cooling tower 
- max. flow rate: 3,6m³/h 
- max. head: 10m 
Pump, condenser cooling  
- max. flow rate: 4m³/h 
- max. head: 4m 
Ice store: 150L 
Glycol-water tank: 28L 
Wet cooling tower, rated cooling capacity: 12,8kW 
Dry cooling tower, rated cooling capacity: 13,8kW 
Measuring ranges 
- temperature: 4x -20...40°C; 7x 0...60°C;   
  4x -50...100°C 
- pressure: 1x -1...9bar; 1x -1...24bar 
- flow rate: 3x 106...1000L/h; 1x 15...105L/h;  
  1x 395...3995L/h 
   

Dimensions and Weight
l x w x h: 1920x800x1800mm (trainer) 
l x w x h: 1350x640x1850mm (wet cooling tower) 
l x w x h: 1000x920x1110mm (dry cooling tower) 
Weight: approx. 522kg (in total) 

Connections
230V, 50/60Hz, 1 phase or 230V, 60Hz, 3 phases 
Water connection 

Scope of Delivery
1 trainer, 1 wet cooling tower, 1 dry cooling tower,  
1 set of hoses, 1 packing unit glycol, 1 set of 
instructional material 
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