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Nam, Jeong-Soo This study investigated the thermal insulation performance of Azon and Azo-Core, two materials
Tel : 82-42-821-5629 commonly used in window frames, for potential application in window shutters. A three-pronged
E-mail : jnam@cnu.ackr evaluation approach was employed, utilizing the Therm 7.4 software, confidential test results, and

dedicated thermal insulation testing. The simulation data indicated that both Azon and Azo-Core
offered superior insulating properties compared to conventional shutter insulation materials. When

Received: April 30, 2024 incorporated into shutters, these materials achieved a first-grade sealing performance and a measured
Revised : May 30, 2024 average thermal conductivity of 2.018W/m?K. While this thermal conductivity value surpasses the
Accepted: June 18, 2024 standard requirements of 1.5W/m? K for central regions and 1.8W/m?* K for southern regions in Korea,

it falls within the acceptable limit of 2.2W/m?*K established for the Jeju region. Based on these findings,
Azo-Core, warranting further dedicated research, presents itself as a promising candidate for shutter
insulation material, particularly in applications targeting the Jeju region.
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Table 1. Thermal conductivity of materials used
Polyurethane Ceramic wool Mineral wool Azo-Core
Conductivity
(WinK) 0.050 0.038 0.042 0.030
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Figure 1. 3D-printed model overview of slat design Figure 2. 3D-printed models of slat products
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Figure 3. Guide rail details Figure 4. Slat details
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Figure 6. Slat prototype(top : existing, down : modified)

Figure 5. Guide rail prototype comparison(left : existing , right :
modified)

Table 2+= AE] A|2to] SEA AI@A| 718 2 Aol gt 148 2o A1d W 3715 LRt UARS] AL &5 6063
T5 24 9] Slat?} Guide Rail, DAFS] EPDM A& 7kA7, AARS] E2]2-2f[§tA] Azon} Azo-Core E MAFS] Hofojet E2]
o= M AAE A 5to] 2000x2000x 140(mm) 4 2] A EE A 2FeEAT. A2 AE AlA| T H-2 T Figure 737+ &
© ™ Guild Rail?} Slat®] A = ZH2} Figure 3, Figure 49+ 2t

Table 2. Specimen configuration

Configure Material Model size Manufacturing
Slat 8x75
. . AL Alloy 6063 T5 Company U
Guide rail 125%75
Gasket EPDM - Company D
Shutter
Azon
configure Polyurethane based - Company A
Azo-Core
Mohair - 10(mm) Company M
Backups Polyethylene 10(mm) -
Shuttf.:r SPF plate 19x140(mm) Company G
anchoring Pine Tree
materials
configure Wood 40x40(mm) -
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Figure 7. Elevation drawing of test specimen
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Table 3. Airtightness and insulation test methods for shutter

Confidential Insulation

» Chamber and heating box setting : (20+1)°C
* Low temperature chamber : (0+1)°C

* Airflow speed : 2.1m/s

* Airflow Direction : Horizontal

* Temperature : (22.1£0.7)°C
Test conditions * Humidity : (55.6+3.4)%
* Air pressure : (1,001.8+0.2)hPa

Specimen conditions * W 2,000xH 2,000xD 140(mm) * W 2,000xH 2,000xD 140(mm)
* Device name : Window Tester * Heating box : W 2,400xH 2,400xD 800(mm)
Test equipment conditions * W 2,000xH 2,000xD 140(mm) * Chamber : W 2,800xH 3,800xD 3,800(mm)
qup * Flow meter measurement range : 0~300(m’/(h-m?) * Low temperature chamber :
* Differential pressure gauge : 0~500(Pa) W 2,500xH 3,800xD 3,800(mm)
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Figure 8. Therm 7.4 simulation analysis results
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Table 4. Confidentiality test results

Pressure difference(Pa) Ventilation(m*/(h-m?))
10 0.22
o 30 0.63
Confidentiality test result
50 1.14
100 1.92
Confidential performance Grade 1
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Figure 9. Airtightness standard grade line
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Table 5. Insulation performance test results

Measurement metrics 1 Time 2 Time 3 Time

Heating box 20.070 20.060 20.060

Air temperature Chamber 19.960 20.030 19.980
©C) Low temperature chamber -0.020 0.000 -0.020
(Heatin; l;i;(ein Eziitgr‘:ls;iiﬁ?:hamber) 20.090 20.060 20.060

Supplied calories Total supplied calories 194.220 193.780 193.780
(W) Proofread calories 35.090 34.740 35.010

(T suppliedcalores - Prooend seore) 159.130 159040 158470

Standard plate Indoor side heat transfer resistance 0.110 0.110 0.110
surface heat Outdoor side heat transfer resistance 0.060 0.060 0.060
transfer resistance  Thermal perfusion resistance correction value -0.010 -0.010 -0.010
Thermal perfusion resistance[m?-K/W] 0.495 0.495 0.497

2.020 2.022 2.013

Thermal perfusion rate[ W/(m?-K)] A 5018
verage : 2.
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