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Part2- Establishment of target values for the insulation performance of translucent vacuum insulation panel and 
experimental investigation of performance improvement after sealing
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Abstract
This paper is second report that aims at developing the translucent vacuum insulation panels (TVIPs) to 

contribute retrofitting insulation for existing buildings. In this paper, the authors firstly introduced the simultaneous 

evacuating and thermal conductivity measurement experiment to evaluate the thermal conductivities of TVIPs and the 

3D numerical calculation to predict the thermal conductivities of TVIPs. The thermal conductivities of TVIPs were 

evaluated by these two method and they were 0.015 0.03 W/(m K) for spacer core material, 0.007 0.01 W/(m

K) for mesh core material, 0.007 0.008 W/(m K) for frame core material, respectively. The thermal conductivity of 

0.007 W/(m K) was set as the target value and the VIPs were test produced using different manufacturing processes

and the thermal conductivities were measured. A value of 0.011 W/(m K), which was the closest to the target value,

was obtained by enclosing a getter agent in the gas barrier envelope.

Keywords: Vacuum Insulation Panels, Slim and Translucent, Simultaneous Evacuating and Thermal Conductivity 
Measurement, 3D Numerical Calculation
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Figure 3 Schematic diagram of simultaneous evacuation thermal conductivity measurements
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Tabel 1 Technical specifications of the instruments used in the 
simultaneous evacuation thermal conductivity measurements

Technical specificationsInstrument
HC-074Model No

Heat flow 
meter 

(HFM) 
apparatus

≤ 1%Accuracy
0.2%Repeatability
5 C to 75 CHot plate temperature range
-20 C to 50 CCold plate temperature range
0.005 to 0.8 W/m.KThermal conductivity range
ST2-1Model No

Pirani 
gauge

10-5 to 10-3 PaPressure range
10% when 10-5 ≤ P 3 Pa
15% when 3 ≤ P 10 Pa

Accuracy

2

VIP 6

VIP
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TVIP TVIP

TVIP
TVIP

TVIP

TVIP
TVIP

TVIP
TVIP

dm [m]
dtotal [m]
dg [m]
dv [m]
F [-]
Kn [-]
k [J/K]
l [m]
M [g/mol]
P [Pa]
qin [W/ m2]
qout [W/ m2]
Ra [(m2 K)/W]
Rg [(m2 K)/W]
Rv [(m2 K)/W]
Rtotal [(m2 K)/W]
S

[W]
T [K]
ε [-]
λo [W/( m K)]
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λv [W/( m K)]
ρ [-]
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Figure 1 Production process and cross section of TVIP

Figure 2 Outlines of TVIPs’ core materials
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