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A Measurement Study of a Dynamic Insulator Thermal Performance
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ABSTRACT: Due to the insulation and the air-tightness requirement in modern buildings have
resulted NBS(New Building Syndrome) and SBS(Sick Building Syndrome) of IAQ problems.
Therefore, energy efficient way of solving such IAQ issues are of major concern in these days
and building industries. This paper introduces a method to improve thermal performance with a
DI(Dynamic Insulation) concept. The characteristic of the dynamic insulation is that the lower U-value
as the higher air velocity through the DI in a micro level. A thermal performance monitoring study
has been conducted to show the energy impact of porous DI over the static insulation material.

The results show that up to 45% could be improved in the case with DI compared to the conventional
insulation.
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Fig. 1 ABD-BSF module.
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Fig. 2 Dynamic Ud of ABD-BSF.
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Fig. 4 KIER-BSF module and section.

Table 1 Theoretical u-value of KIER-BSF

Thermal . Thermal
. .. Thick- .
Material | conductivity ness(m) resistance
(W/m - K) (m* - K/W)
Styrofoam 0.033 0.025 0.757
Air 0.170 0.005 0.029
Hepa filter 0.039 0.040 1.025
Indoor heat transfer resistance 0.043
Outdoor heat transfer resistance 0.110

1/(Indoor heat transfer resistance +

styrofoam thermal resistance + air
thermal resistance + hepa filter ther-

U-valye |ma resistance +air thermal resistance
+ styrofoam thermal resistance)

KIER-BSF 0.37(W/m" - K)

ABD-BSF 0.34(W/m* - K)

v g o2 A Table 19 Webdt vls} o] 72,
A2 250 mm, F7 100 mm=, 282 E&3 ~HZ
E Alo] Wj¥ol= HEPAE ZE7F A= A
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Fig. 5 Schematic diagram of experimental set up.
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Fig. 6 Experimental equipment for KIER-BSF Ud.

Table 2 Experimental equipment dimension

Equipment Dimension(mm)
Heating Box 460 - 910 - 460
Cooling Box 930 - 1700 - 870
KIER-BSF 250 - 250 - 100
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Table 3 Convention of velocity to flow rate

velofiltc;v[v m/s] i\f::[ﬁze] Flow rate[m’/h]
0.0005 0.0625 0.1125
0.001 0.0625 0.225
0.0015 0.0625 0.3375
0.002 0.0625 0.45
0.0025 0.0625 0.5625
0.003 0.0625 0.675
0.0035 0.0625 0.7875
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Table 5 KIER-BSF Ud experimental data
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Fig. 7 Measuring data of 0.002231 m/s flow ve-
locity.

Table 4 Average data of measuring position

Flow Module Qs Tempe- Us

velocity | area rature .
msl |l | W] an WK

0.0000 0.0625 0 0 0.3700
0.00086 | 0.0625 (02749 1590 0.2765
0.001777 | 0.0625 |0.2692| 16.85 0.2555

;. Temp . Temp
Position [C] Position | ]
Constant .
termp 1 7.65 Heating box | 22.06
Constant

7.98 Ind 1497
temp 2 Module] 0%

1

Constant | gg, | M0 16 door| 6.84
temp 3
Constant

7.67
temp 4 Ij_l;vev 0.502(m'/h)
Average 749
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&= 01 =0.1881W
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U, = 0-1881 ~0.2066 W/m' - K
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0.002231 | 0.0625 [0.1881 14.57 | 0.2066
0.002438 | 0.0625 |0.1797 | 14.21 0.2024
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Fig. 8 Dynamic Ud over the flow velocity.
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Table 6 Theoretical value of ABD-BSF and
KIER-BSF

Thermal Ud
conductivity| [W/m’
[W/m-KIl| -K]

KIER-BSF|250 x 250 x 100|  0.037 0.37
ABD-BSF | 250 x 250 x 95 0.035 0.34

Module size
[mm]

Table 7 KIER-BSF and ABD-BSF Ud com-
parative experimental data

Ud[W/m - K]
Flow velocit
ow velocitylm/s] -k " RSF | ABD-BSF
0.0000 0.3400 0.3700
0.0005 0.3166 03113
0.0010 0.2932 0.2679
0.0015 0.2705 0.2398
0.0020 0.2570 02181
04
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N ABD-BSF
03 N
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E
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S
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0.0 T r r r
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025
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Fig. 9 KIER-BSF and ABD-BSF Ua compa-
rative experimental graph.
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