
 

ET 430 Refrigeration System with Two-Stage Compression 

 

* Compression refrigeration system with two-stage
  compression to achieve particularly low  
  temperatures1 
* Injection intercooler1 
* Heat exchanger for additional refrigerant 
  supercooling 

Technical Description
  Refrigeration systems with two-stage compression are used for the
generation of particularly low temperatures. At very low temperatures
large pressure differences are required between the evaporator and
condenser. In a compressor the volumetric efficiency drops significantly
at high pressure ratios. Therefore, two compressors are connected in
series, with each compressor only having a relatively low pressure ratio.
This makes a more favourable dimensioning of the low pressure stage
compressor possible. Due to the large specific volume it requires a larger
capacity at lower drive power.  
  In addition, intercooling between the low pressure compressor (LP) and
the high pressure compressor (HP) reduces the outlet temperature of the
HP compressor to harmless values and improves the efficiency of the
compression.  
  The trainer ET 430 uses injection intercooling. A small amount of liquid
refrigerant is injected from the receiver into the outlet line of the LP
compressor. The liquid refrigerant evaporates and thus cools the intake
gas for the HP compressor. Via an add-on heat exchanger in the 
injection cooler the supercooling of the liquid refrigerant can be increased
upstream of the expansion valve. This allows for an increase in the
evaporator capacity. 
  Manometers and temperature measuring locations at all relevant circuit
points enable the evaluation of the two-stage process. To determine the 

compressor capacity, both compressors are equipped 
with an electrical power measurement. Valves allow 
for the injection intercooling or the heat exchanger for 
refrigerant supercooling to be switched off. This can 
demonstrate their effect on the system.  
 The online representation of the refrigeration process 
on the PC makes it easy for the student to understand 
the 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 function of a refrigeration system with 
  two-stage compression and injection intercooling  
- effect of the inlet temperature at the HP compressor  
  on the efficiency of the compression 
  * with intercooling 
  * without intercooling 
- effect of the additional refrigerant intercooling 
- distribution of the compressor pressure ratios 
- represent and understand the refrigeration cycle 
  process in the log p-h diagram 

G.U.N.T Gerätebau GmbH, Hanskampring 15-17, D-22885 Barsbüttel, Phone +49 (40) 67 08 54-0, Fax +49 (40) 67 08 54-42, E-mail sales@gunt.de, Web http://www.gunt.de
We reserve the right to modify our products without any notifications.

Page 1/2
03/2013



ET 430 Refrigeration System with Two-Stage Compression

1 expansion valve,  2 refrigeration chamber,  3 displays and controls,  4 pressure 
switch,  5 injection valve,  6 injection cooler,  7 LP compressor,  8 HP compressor,  
9 receiver,  10 flow meter,  11 heat exchanger,  12 condenser 
  

1-2 LP compression,  2-3 intercooling,  3-4 HP compression,   
4-5 condensation,  5-6 supercooling,  6-7 expansion,  7-1 evaporation;  
T temperature,  P pressure,  E electrical power,  F flow rate,  PSL, PSH pressure 
switch 
  

log p-h diagram of a two-stage refrigeration system with injection intercooling 
(for process steps see process schematic) 

Specification
[1] refrigeration system with two-stage compression 
[2] hermetic low and high pressure compressors 
[3] adjustable intercooling via refrigerant injection 
[4] heat exchange for additional supercooling of the 
liquid refrigerant 
[5] closed refrigeration chamber contains evaporator 
with fan and adjustable electric heater as cooling load
[6] digital display for temperatures, drive power of the 
compressors and cooling load power 
[7] GUNT software for data acquisition with USB under 
Windows Vista or Windows 7 with online display of the 
log p-h diagram 
[8] refrigerant R404a, CFC-free 
  

Technical Data
Low pressure compressor (LP)  
- displaced volume: 25,93cm³ 
- power consumption: 550W 
- refrigeration capacity: 1.744W bei -10/32°C 
High pressure compressor (HP)  
- displaced volume: 8,86cm³ 
- power consumption: aprrox. 375W 
- refrigeration capacity: 583W bei -10/32°C 
   
Measuring ranges 
- flow rate: 1x 2...29L/h, 1x 4...40L/h 
- pressure: 1x -1...15bar, 2x -1...24bar 
- temperature: 8x 75...125°C 
- power: 0...600W, 0...750W, 0...1.750W  
  

Dimensions and Weight
LxWxH: 1.900x790x1.900mm 
Weight: approx. 283kg 

Required for Operation
230V, 50/60Hz, 1 phase 

Scope of Delivery
1 trainer 
1 GUNT software CD + USB cable 
1 set of instructional material 

Order Details

061.43000  ET 430  Refrigeration System with  
                                Two-Stage Compression 

G.U.N.T Gerätebau GmbH, Hanskampring 15-17, D-22885 Barsbüttel, Phone +49 (40) 67 08 54-0, Fax +49 (40) 67 08 54-42, E-mail sales@gunt.de, Web http://www.gunt.de 
We reserve the right to modify our products without any notifications.

Page 2/2
03/2013


