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Qualification report 

2020-03-DHL FROZEN SOLUTION-MEDIUM BELGIUM-01 (Pellets) 

date 

March 26, 2020 

 

Client: DHL Express 

 

 

 

Unit/s under test (UUT): DHL Frozen Solution Medium Belgium box 

11507 – passive temperature maintenance sys-

tems 

 

 

 

Test specification: Temperature test according to 

DIN 55545-1:2018-11 and the ASTM standards D 

3103-14 (2014) and D 4332 (2006). 

 

 

 

Test scope: Testing of the temperature stability of the above 

mentioned boxes for a defined temperature 

range at defined temperature profiles 

 

Tested temperature range: 

< -20°C 
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1 Unit/s under test (UUT) 
 
The tested unit is an insulating transport box made of EPS grey / Neopor ®, which was 
inserted into a corrugated carton and equipped with a fixed mass of cooling elements. 

Description:    DHL Frozen Solution Medium Belgium box 11507 

External dimensions: approx. 425 x 355 x 300 mm (incl. outer carton)  
Internal dimensions: approx. 315 x 245 x 185 mm 
Payload capacity:   approx. 14.3 l 
Weight:   approx. 660 g (without cooling elements)  

  

Figure 1: DHL Frozen Solution Medium Belgium box 11507 

Cooling element 

Description:    Dry ice pellets  

Weight:   approx. 11.0 kg  

 

Figure 2: Dry ice pellets 
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Test product 

Description:    36x 10 ml salt water filled vials  

Dimensions:   approx. 195 x 150 x 90 mm 

Weight:   approx. 700 g  

   
Figure 3: Test product 

2 Client 
 

The company DHL-Express commissioned Schaumaplast Sachsen GmbH to test the 

above mentioned test specimen. 

3 Objective of the test 
The test specimen is tested in the temperature test chamber according to defined 

temperature profiles. Two different profiles with different average temperatures are 

tested. The product temperature inside the EPS/Neopor ® box must not drop below 

the temperature limit of - 20°C. This temperature range of <- 20°C must be main-

tained for at least 96 hours without deviation for customer profile. There is no ac-

ceptance criteria for the static +30°C profile test. 
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4 Test object preparation 

4.1 Temperature preconditioning before the test 

The components required for the test, such as cooling elements and test products, 

were preconditioned for at least 24 h. The following table lists the condition tempera-

tures of the individual components for the test profiles (see 4.4): 

Description Temperature profile Condition temperature 

Transport boxes Customer profile & 
constant temperature 

profile 

+21°C ± 3°C 

Dry ice - 79.0°C 

Test products -20°C ± 3°C 

 

4.2 Positioning of the temperature sensors 

The positions of the temperature sensors are always placed the same, so that a rep-

resentative and comparable test result can be expected. The tables below show the 

positions as well as the names of the sensors for the different temperature profiles. 

Customer profile: 

Description Position Sensor name 

Box 11507 

bottom S 1 
middle S 2 
top S 3 
Environmental temperature S 4 

 

Constant temperature profile: 

Description Position Sensor name 

Box 11507 

bottom S 1 
middle S 2 
top S 3 
Environmental temperature S 4 
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4.3 Equipping the boxes 

 

 

Temperature profile cooling element 

Customer profile 
11 kg dry ice -78.9°C 

1x test product -21.8°C 

 

 

 

Temperature profile cooling element 

Constant temperature profile 
11 kg dry ice -78.8°C 

1x test product -20.7°C 
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4.4 Temperature profiles 

Customer profile: 

Segment 1 2 3 4 5 6 7 8 

Duration [h] 4 2 7 3 2 2 3 8 

Temperature [°C] 18 25 20 15 16 20 35 18 

 

Segment 9 10 11 12 13 14 15 16 

Duration [h] 3 5 9 16 2 2 3 1 

Temperature [°C] 20 25 18 20 25 20 35 20 

 

Segment 17 18 19 20 21 22 23 24 

Duration [h] 4 2 7 3 2 2 3 8 

Temperature [°C] 18 25 20 15 16 20 35 18 

 

Segment 25 26 27 28 29 30 31 32 

Duration [h] 3 5 9 16 2 2 3 1 

Temperature [°C] 20 25 18 20 25 20 35 20 
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Constant temperature profile: 

Segment 1 

Duration [h] 144 

Temperature [°C] 30 

 

 

5 Test equipment 
Calibration certificates (see appendix) 

Device Type S/N 
Manufac-
turer 

Calibra-
tion date 

Calibration 
mark 

temperature test cham-
ber 

T-20_6300 BN20171350 
L&R Kälte-
technik 

11.03.2020 1158-2020 

Ecolog data logger TP4-L 406317 Elpro-Buchs 27.02.2020 1130-2020 

6 Test procedure 

Test date:    from March 13, 2020 until March 26, 2020  

No. Test Period Data logger (S/N) 

1 Customer profile 03-13-2020 until 03-19-2020 406317 

2 
Constant tempera-

ture profile 
03-20-2020 until 03-26-2020 406317 
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7 Test documentation 

7.1 Measurement diagram of the customer profile 

 

 

7.2 Measurement diagram of the constant temperature profile 
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8 Photo documentation 
Customer profile: 
 

 
Figure 4: Product preparation (1) 

 
Figure 5: Product preparation (2) 

 

 
Figure 6: Setup (1) 

 

 
Figure 7: Setup (2) 

 
Figure 8: Setup (3) 
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Constant temperature profile: 
 

 
Figure 9: Product preparation (1) 

 
Figure 10: Product preparation (2) 

 

 
Figure 11: Setup (1) 

 

 
Figure 12: Setup (2) 

 
Figure 13: Setup (3) 

 
Figure 14: Setup (4) 
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9 Summary 
 

Test No. Test profile Assembly Running time [h] 

1 Customer profile 
11 kg dry ice 
1x test product -21.8°C 

134 

2 
Constant tempera-

ture profile 
11 kg dry ice 
1x test product -20.7°C 

126 

10 Appendix 

 Calibration certificate temperature test chamber 

 Calibration Certificates Ecolog data logger 
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Final note 
In the climate chamber tests carried out by Schaumaplast, actual or specified condi-
tions are simulated as accurately as possible. For the tests, true-to-original compo-
nents are used, as they are also used in series production. Tolerances, measure-
ment inaccuracies and parameters that cannot be influenced can nevertheless lead 
to deviating results in reality. 
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