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Reference standard  

• UNI EN ISO 8990:1999 – Thermal insulation - Determination of steady-state thermal 

transmission properties - Calibrated and guarded hot box  
 
Product description 
 
The test sample consists of a 12 mm magnesium oxide board, a 20 mm air space and two ISOLIVING layers 

with a 20 mm air space between them (Figure 1). In the thermal resistance calculation, the effect of a further 

(20 mm) air space after the second ISOLIVING layer has been evaluated. 

 

 

 

 
 

Figure 1 – Picture of the sample. 
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Description of the measurement apparatus  
 

The thermal resistance measures were carried out in the Calibrated Hot-Box at the CIRIAF (Inter-university 

Research Center on Pollution by physical agents) laboratories of the Faculty of Engineering of the University 

of Perugia. The apparatus was designed according to UNI EN ISO 8990:1999; Hereafter, some of the main 

features of the different parts constituting the equipment are reported: 

 

• Air-conditioning chambers 

The hot and cold parallelepiped chambers have an inner volume of 4.8 m3 each and the following sizes:   

- external sizes 2.50 × 1.18 × 3.20 m;  

- internal sizes 1.98 × 0.90 × 2.68 m. 

The two chambers are composed of wood boards (19 mm thick), with an inner insulation provided by 

polystyrene foam (240 mm thick). 

 

• Supporting frame  

The sample  is placed and clamped into the supporting frame by means of a pneumatic system applying  

vertical and horizontal pressure on the sample perimeter. The whole frame is composed of a wood-

polystyrene foam-wood assembly.  

 

• The heating system in the hot chamber is composed of a wire covered outside by self-extinguishing 

silicone with a diameter of 2.5 mm, whose inner core consists of a resistive wire of nickel-chromium. The 

wire is 50 m long and it has a maximum power of 500 W. The resistance is regulated by a PID system 

which maintains the chamber temperature at a fixed value.  

 

• The refrigerating system, provided with a condensing unit, is a ventilated evaporator type. The system is 

driven by a temperature controller especially designed for stand-alone refrigerating units. 

 

• The T (Cu-Ni) type thermocouples placed on the apparatus are 94 (47 in each chamber) and they have 

the following features:  

− temperature range: -200°C ÷ 350°C: 

− tolerance values: 1.5°C o 0.004×T (°C); 

− wire section and diameter: 0.03 mm2/0.2 mm; 

− insulating material of conductors: PTFE; 
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Figure 2 – Measurement apparatus 
 

 
 
Test sample layout  
 
 

The test product can be set in different ways, in order to provide the best thermo-insulating performances.  

Both sides of the panel board have to be enveloped by an air space 2.0 ÷ 2.5 cm thick. 

In order to evaluate the thermal resistance of the assembly and to obtain a value not depending on the 

material opposite to the magnesium oxide board, a series of thermal probes are placed in the inner surface 

of a wood board to evaluate the air space (20 mm) thermal resistance alone (Figure 3 and Figure 4). 

In order to ensure a steady thickness of the air space (2.0 cm) some polystyrene wedges were placed 

between the wood board and the ISOLIVING layer. 
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Figure 3 – Wood board with thermal probes placed inside. 
 
 

  
 

Figure 4 – Sample  placed in the measurement apparatus;  hot side (wood board) and cold side (magnesium 
oxide board.  






