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Abstract: Products for heating indoors in low temperature and dry winter are largely divided into products using fossil 
fuels and products using electricity. The fossil fuels can warm the entire space by convection, but there is a high risk 
of fire and the frequent ventilation due to the increase in carbon monoxide and carbon dioxide. Heaters using electricity 
are mainly used because they are convenient to use and are cheap. However, these products can not efficiently warm the 
air because they use radiation energy. In other words, only the front part exposed to the heater is warm, and the rear part 
has no heating effect at all. Also, because it emits a large amount of light, fatigue of the eyes is very high. Another 
problem is that when using electric heaters, the room tends to be dry by high heat. Indoor humidity maintenance is a 
very important factor in the prevention and treatment of respiratory diseases. Especially, it is essential for health care for 
infants, bronchial organs and people with weak respiratory because humidity is low in winter. In this study, we conducted 
a study to develop a product that can improve heating efficiency while maintaining proper indoor humidity by combining 
heat energy and moisture particles. The concept of humidification and heating at the same time, moisture particles 
generated in the humidifier pass through the heater, include thermal energy, and the moisture particles with thermal 
energy are diffused into the space by forced convection, thereby warming the entire space. In addition, the heating time 
is shortened as the feeling temperature is increased with the high relative humidity, and this has the effect that the heating 
cost in winter is reduced.
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HI : ( ), T : ( ), R : (％) 

Relative Humidity(%)
Temp
( ) 40 45 50 55 60 65 70 75 80 85 90 95 100

43 56.6
42 53.7 57.5
41 50.9 54.3 58.1
40 48.3 51.3 54.8 58.5
39 45.8 48.5 51.6 55.0 58.7
38 43.4 45.9 48.6 51.6 55.0 58.6
37 41.2 43.4 45.8 48.5 51.4 54.7 58.2
36 39.1 41.0 43.1 45.5 48.1 51.0 54.2 57.5
35 37.2 38.8 40.7 42.7 45.0 47.6 50.3 53.3 56.5
34 35.4 36.8 38.4 40.2 42.2 44.4 46.8 49.4 52.2 55.2 58.4
33 33.8 34.9 36.3 37.8 39.5 41.4 43.5 45.7 48.1 50.8 53.5 56.5
32 32.3 33.2 34.4 35.6 37.1 38.7 40.4 42.3 44.4 46.6 49.0 51.5 54.2
31 30.9 31.7 32.6 33.7 34.8 36.2 37.6 39.2 40.9 42.7 44.7 46.8 49.0
30 39.7 30.3 31.0 31.9 32.8 33.9 35.0 36.3 37.7 39.1 0.7 42.4 44.2
29 28.6 29.1 29.7 30.3 31.0 31.8 32.7 33.7 34.7 35.9 37.1 38.4 39.7
28 27.5 28.0 28.4 28.9 29.4 30.0 30.7 31.4 32.1 32.9 33.7 34.7 35.6
27 26.9 27.1 27.4 27.7 28.1 28.5 28.9 29.3 29.7 30.2 30.7 31.3 31.8
26 26.2 26.4 26.6 26.7 26.9 27.1 27.3 27.5 27.7 27.9 28.0 28.2 28.4
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Table 1

.
Table 2

9,10). 

Categories Heat Index Possible Symptoms

Caution 26.7~32.2 Fatigue with prolonged exposure 
and physical activity

Extreme 
Caution 32.2~40.6

Sunstroke, Heats cramps and heat 
exhaustion with prolonged exposure 
and physical activity under these 

conditions

Danger 40.6~54.5
Sunstroke, heat cramps or heat 
exhaustion are likely. heatstroke 

with prolonged exposure and 
physical activity

Extreme 
Danger Over 54.5 Heatstroke or sunstroke are 

imminent
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C  :  ( )
F :  화씨단위 온도 및 열지수(℉)
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