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Abstract
This paper is the third report that aims at developing translucent vacuum insulation panels (TVIPs) to contribute 

retrofitting insulation for windows. In this paper, the authors constructed an apparatus applying the pressure-rate-of-

rise method to establish a manufacturing process that suppresses pressure increase after sealing TVIP. As the result, 31 

conditions that can be suppressed to less than 1 Pa at 30 minutes after stopping vacuuming were obtained. After 

estimating the additional costs, it would be better to prioritize extending the heating and vacuuming times rather than 

adding getter agents. Finally, the TVIPs were produced in the process that suppresses pressure increase and measured 

its thermal conductivity. As a result, the thermal conductivities of the vacuum layers were reduced to less than 0.011 

W/(m·K), which is the lowest value in previous study.
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Figure 1 Production process and cross section of TVIP 
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Fig. 5
2

ABS 3 mm
151 mm (PP) 4.5 mm
135 mm

24 70 °C

Figure 2 Concept diagram of gas emission volume 
quantification by pressure-rise-rate method

Figure 3 (a) Schematic diagram showing evacuation of TVIP, 
(b) pressure measurement in TVIP after vacuuming

Figure 4 Appearance of experimental apparatus

Figure 5 Basic configuration of TVIP

Table 1 118

Fig. 6

8
10) 2 4 8 16

24 48 ABS
4 ABS 9

ABS PP PP

Table 1 Experimental conditions

Figure 6 Coding of conditions in the experimental results 
(The numbers correspond to Table 1)
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Table 2 Type of getter agents

Figure 7 Appearance of getter agents
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Figure 8 Change in pressure after vacuuming

Figure 9 Change in Gas flow rate Q after vacuuming
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Figure 10 Change in number of getter agent and final pressure

Figure 11 Change in vacuuming time and final pressure
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Table 3 Conditions under which 1 Pa or less was achieved at 
30 minutes after vacuumingg
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Table 4 Additional cost conditions

Figure 12 Additional cost for each condition
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Figure 13 Vacuum sealing machine equipped with heater

Figure 14 Core material conditions of TVIPs
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Figure 15 Change in thermal conductivity of the vacuum layer 

 

 
Figure 16 Overall heat transfer coefficient 
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