Security in keeping on the  “cold-chain»: how to grant that the professional refrigerating appliances requirements are like to those stated in the original project; correlation between the labs data and the one obtained by the testing checks made while the cabinet is still on the assembling line.
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The developing procedure of a professional refrigerating appliance  starts with its commercial concept. It develops while it takes shape both mechanically than thermally and  electrically, and then it ends when it is  realised and checked to grant that it is in compliance with  the requirements data of its design. 

The conformity tests can and must be done in compliance with the laws and  rules in force regarding  the different technologies, and  each of those  analyse different  requisites. 

The typical requisites considered  by the   CE approval for what concerns  our  product sector (Machines , BT, PED and EMC)  are those connected to  the electric and mechanic security.

The HACCP, the laws that rules the requisites  of the foods staff security in the stuff distribution  chain  governed by DL 155 dated 26/05/97, states that the refrigerators is a quite difficult element to check and it must be

· Suitable and fit to be used as requested by laws both under the electric point of view than the hygienic one.

· Periodically tested , and the test results must be well  kept.

The test to check the suitability of  the working temperatures, such as the capacity to keep the food stuff the right  preserving temperature, is ruled by EN  law, and it clearly  regards  the “ refrigerating displaying  cabinets” such as to those equipment we normally call  professional refrigerators. This laws also rules the suitability of the cabinet as stated by the norm 92/2/CEE (absorbed by the law DL 493 dated 25/09/1995).

The EN441 laws,  states that the refrigerators must be loaded using   some  parcels to simulate the food stuff (for instance  veal  meat), taking care to make  a proper reference whose characteristics depend on the refrigerators typology and   specifying where the temperatures feelers are placed inside the parcels (parcels – M).  

During the planned  working cycles made providing determinate  ambient conditions (temperature, humidity, air speed and light) we can test if  the thermal requisites planned in the design are suitable to meet the  refrigerating power requisites required for this kind of  equipment between the class temperatures standard of the parcel –M.

Besides, if the refrigerators have doors, it is provided to open them with a stated frequency so to test the refrigerating power  while having “thermal loading” like those that normally happens in professional uses.

We can deduce that these kind of tests can not be done  on a production line.

Besides, the time deserved to the checking test on a production made on an assembly line must be compared with the assembling time (between 2 and 4 hours depending n the working process) and it also depend on the number of the personnel deserved to this duty.

Therefore, to follow the requirements of the  rules and law in force, it is necessary to realise the optimum conditions to test that the  refrigerators made on an assembling line ,  and that do refers to a product code, are in compliance with the requisites of the same reference code, so to grant it is suit to be used also for professional uses.

For this purpose we added  a power feeding  and a data recording system at the end of the assembling line so to test if they are in compliance to those of the original design. This system is made of 60 movable stations placed on a slat conveyer and it can approve the test after having compared the results with a  referring data bank

To  create  the refrigerator’s standard data the test it is made with no load in some thermal classes, between 15° and 35°C, all the class are made of 5 degrees so to reduce the ambient temperature class number. The results obtained, as function reference connected to time, temperature and working features feeding power are  used as reference input, considering the needed tolerance  typical of  the specific refrigerator model.

The feeding power  supply thanks to a checked  system 50-60 HZ frequencies combined to 115 and 230 V.

On each station the system records the data and makes a graphic showing the data recorded by the  temperature feelers (two each station, besides the ambient temperature feelers), the graphic also shows the data recorded by the  feeding power transducer.

From the graphic layout we can elaborate the functioning   references, which are used to value the refrigerators efficiency comparing them with the data base.

To complete the test information, the data recorded on the vacum/feeding  station and the ones referred to  the electric security are summoned up in the final report.

The  functioning  references  used are:

1. Min. 
time needed until the compressor first stop

2. °C 

medium temperature of feeler 3 (ambient)

3. °C 

temperature inside the refrigerator when test starts (feeler 1)

4. °C 

temperature inside the refrigerator when the compressor first stop (feeler1)

5. °C 

difference between 3 and 4

6. °C/h 
ratio between 5 and 1

7. °C 

temperature inside the refrigerator when test starts (feeler 2)

8. °C 

temperature inside the refrigerator when the compressor first stop (feeler2)

9. °C 

difference between 7 and 8

10. °C/ h 
ratio between 9 and 1

11.  Min
medium value of the sum of  the couple of times ON and OFF in the

thermostatic cycle

12. adim 
ratio between ON time and the sum of ON+OFF maximum couple

13. adim 
ratio between ON time and the sum of ON+OFF medium couple

14. adim 
ratio between ON time and the sum of ON+OFF minimum couple

15. °C 

minimum temperature in medium thermostatic cycle (feeler1)

16. °C 

max temperature in medium thermostatic cycle (feeler1)

17. °C 

minimum temperature in medium thermostatic cycle (feeler 2)

18. °C 

maximum temperature in medium thermostatic cycle (feeler2)

19. A 

medium feeding power while ON

20. A

medium feeding power while OFF

Here attached you’ll find  a  brief description of  the system and an example of the test report.

Test system description

The checking software, the data collecting and the report issuing at the end of the assembling line, is able to manage the hardware configuration described in the following pictures:
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Equipment to test the electric security 
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Vacum-feeding test machine
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Data acquisition  system and  recorded temperature and power radio-modem transmission
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