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Comparison of The Indoor Heating Environment of Electric Heating
System with Thermal Storage and Electric Panel Heating System
without Thermal Storage Using Off-Peak Electricity

Chang-Nam Yang®, Hong-Sung Im** and Dong-Ho Choi***

ABSTRACT

In this paper. we analyzed the characteristics of indoor heating environment by the electric panel heating

system without thermal storage developed from the traditional under-floor heating system. and compared them

with the ones by the electric heating system with thermal storage. From the experimental study. we observed

little temperature difference of the upper and lower of space as well as the horizontal temperature distribution.

The electric panel heating systern makes the constant indoor temperature and more comfortable. However. we

observed that the electric heating system with thermal storage is more economical than the electric panel

heating system.

Key words : Off-peak electricity, thermal storage, indoor thermal environment, heating system

design. electric panel heater
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Table 1. Wall conditions of experimental zone

Modelr lte win-| Outer Inner | Corridor
00m m dow wall wall side wall
Direction N N W | E S
2
room Area[m‘] 6.48 756 | 2925(2925] 14.04

A Heat
t’;’&““*”“ 32 | 0447|0489 (0269 2631

1c§er3t

_ | [Ikeal/mh'C}
Direction N|N|E w S
room Area[m’] 6.48 [ 7.56 (2925 29.25 14.04

B Heat
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Fig. 2
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Fig. 3  Correlation function of the human body

model (room B)
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Correlation function of indoor air temp.
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Fig. 4 View of the electric with thermal
storage heating system

Table 2. Specification of heating systems

Power Power
Item supply [consumption TSC | OWV

Thermal storage
heating system | 17220 1500 | 18650 | 0.16

Electric panel _ _
heating system 17220 1500

TSC : Thermal storage capacity
OWV : Out wind velocity
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Fig. 5 View of the electric panel heating system
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Fig. 6 Inner structure of the human body model
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Table 3. Measuring items and equipment
Measuring Measuring points Measuring
Items and numbers equipment
Indoor air 40 measuring points Thermocouple
temp ber room (T-type)
) (View Fig. 1)
Superficial 12 measuring points "
temp. of wall at wall
Located at the
Ind(g;rnglobe center of bisected | Globe temp.
. room
Superficial 9 superficial temp. | Thermocouple
temp. of human at the model (T-type)
body model
A middle point at Humidity
Relative 1.0m above ground (Electric
humidity and a point at resistance
outdoor type)
Watt-hour
Electric power | Measuring per room meter
(Digital type)
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Fig. 7 Variations of air temp. and relative humidity
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Fig. 8 Variations of indoor air temp. and relative
humidity
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Fig. 9 Variations of heater surface and indoor
air temp.
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Fig. 10 Variatieas of air temp. with time and
height (room A)
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Fig. 11 Variations of air temp. with time and
height (room B)
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Fig. 12 Variations of indoor air temp.
(room B. 1999. 2. 4. 09:00)
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Fig. 13 The difference of human body model surface
temp. between window and corridor side

o~
]

-

o
n

o

Difference of air temp.(C)

s
>

R N . . N n s . N N

99-0209-0299-0299-0209-0299-0209-0289-0209-0209-0289-0209-0209-02-

04 04 04 04 04 04 04 04 04 04 D4 04 05

0:00 2:00 4:00 6:00 8:00 10:0012:0014:0016:0018:0020:0022:00 0:00
Time
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corridor side globe temp
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