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ABSTRACT

KEYWORD

Purpose: In this study, an approach using the heated glazing window system as an auxiliary heating system is 82 A&

evaluated in terms of thermal comfort. Heat loss through window parts can occur relatively high because of low

=A2E

2dfe

thermal resistance, which causes keeping lower surface temperature of the window, typically when outdoor air OlA T 27t
temperature is lower. With such issues, occupants may feel thermal discomfort near window parts mainly due to the

radiant temperature asymmetry. In this study, an approach using the heated glazing window system as an auxiliary =~ Thermal Comfort
heating system is proposed to improve the performance of occupant‘s thermal comfort in a conditioned room. Radiant Temperature

Method: For this analysis, a floor radiant heating system is considered as the main heat supply system in the

Heated Glass
PMV

conditioned zone. The internal thermal information of the room is calculated using a two-dimensional heat transfer
analysis simulation (i.e., TRISCO). To quantitatively analyize the thermal comfort of the space adjacent to the A CCEPTANCE INFO

window, the Predicted Mean Vote(PMV) at each point is derived by dividing the internal space into a
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two-dimensional grid. Result: As a result of the analysis, it was found that the heated glazing window system  Final revision received Dec. 13, 2021
contributes to making the indoor thermal comfort uniform and can improve the thermal comfort of the window  Accepted Dec. 17, 2021

adjacent area. The maximum PPD deviation of the indoor space is about 6.3% when the heated glazing system is not

operated, 1.8% under the heating of 20W/m’, and 0.08% under the heating of 40W/m’

(© 2021. KIEAE all rights reserved.
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Step. 1

» The boundary conditions of the target model.
Modeling of analysis
conditions

Step. 2 :

Simulation of internal
thermal comfort

Step. 3 @

Results and discussion

+ Define the case according to the evaluation

conditions.

* Derivation of indoor thermal comfort

performance according to the analysis

results.

» Discussing the thermal comfort performance

of the conditioned room.

Fig. 1. Schematic diagram of research process
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Fig. 2. The schematic representation of mean radiant temperature
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Fig. 3. The schematic representation of the model

Table 1. Physical properties of materials

Thermal .
Category Materials conductivity Th(lr:l;lmn; s
(W/mK)
Gypsum board 0.30 10
External Concrete 2.50 150
Wall Insulator 0.03 200
Exterior Finishing 1.50 10
Surface Finishing 0.20 10
Mortar 1.15 40
Slab Lightweight Aerated 0.16 40
Concrete
Insulator 0.03 30
Concrete slab 2.50 210
Surface
[Cinternal | External
L Dl Ml
i\_juJ
N H ;
L =

Fig. 4. Applied windows(left: Heated glazing system, right: Four
track window)
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Table 2. The description of the indoor and outdoor boundary
conditions

Item Value

External air temperature (°C) -3.34

External dew temperature (°C) -9.36

External Convective heat transfer coefficient [W/m'K] 12.31

Vertical
Internal surface 90° > a > 60° 7
heat transfer coefficient
[W/'K] Horizontal 50
[60° > a > 0°] '

Table 3. The description of the cases

Heat flux of heated Floor Surface
eter AL glazing [W/m'] Temperature[°C]
Case A FOU.I track 0
window
Case B-1 0
Case B-2 Heated 10 275 + 0.1
Case B-3 glass 20
Case B-4 window 30
Case B-5 40
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Fig. 5. The surface temperature obtained in the simulation

Table 4. Constant comfort parameters applying throughout the study

Parameter description [unit] Value
Metabolic rate [W/m’] 58
External work [W/r] 0
Relative humidity [%o] 50

Clothing [-] 0.7
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