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Abstract

We have researched 10,811 schools to evaluate the characteristics of school buildings and
the conditions of heating and cooling systems at the elementary, middle and high school
levels. Air conditioning systems in school buildings are related to school scale, and 35% of
the researched schools have less than 10 air conditioned classrooms among all of the
schools in Korea. The LOADSYS is used to grasp the characteristics of school buildings
heating and cooling load. From the results of this work, the heating load differs by nearly
24% between Seoul and Busan, but other than that there are not so many serious regional
differences. Almost 85.4% of the classrooms are equipped with heating facilities and 6.9% of
them are equipped with heating and cooling facilities. As a result, it is necessary to make
improvements in 31.8% of the classrooms using only heaters and 14.6% of the classrooms
not equipped with HVAC. The survey shows that there is a wide gap in the heating
equipment status of the classrooms according to the region and school district.
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<Table 3> Input data for load calculation by
the classroom

Conditions
Classify N N
Seoul |Gwangju| Busan | Jeju
_ v bulb | 512 | 18 | 307 | 309
Cooling | syet-bulb | ol = | ol | ohg | -
Outdoor temp.[C] 255 26.0 26.2 26.3
air dry-bulb
condition Ty bu -11.3 | -66 -53 | 01
) tomp. . X . .
Heatng | wetub |y | 75 | 47 | Az
temp.[TC] . i : )
dry-bulb
Cooling | ,tomb 27.0C / 55%
Fixing humidity
condition dry-bulb
Heating | S0P 21.0C / 25%
humidity
Ventilation 1 times/hr
Caloric value 10 W/mr

sensible heat : 51W/hr - person

Caloric value from human body latent heat : 55W/hr - person

direction facing south
floor height 2.7m
Strueture [ ith « length 75 x 9m
of
e Window (facing south) || 1.5mx2m(4EA, double window)
building
Door 09m x 2m (2EA)
Aisle
Window 1.5m x 2m (2EA)

<Table 4> Results on heating & cooling load
calculation by the classroom

Classify Seoul |Gwangju| Busan Jeju
Sensible | 9979 9,554 9,418 9,398
. Heat 0,418 9,318 9,223 9,146
Cooling Latent
aten
Load Heat 1,804 1,804 1,804 1,804
[W/hrl 11,38 11,35 11,225 11,20
Sum
1,218 1,123 1,027 0,951

Heating Load 5,615 5,161 4,290 4,427

[W/hr] 4617 | 4123 | 3931 | 3474
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<Table 5> Status of heating & cooling by the
school
(Unit : Figure)
Sum of Cooling
Classify all & Heating None
Classroom | Heating
Element | g 65 10,181 | 154449 | 19995
v
. (100%) | (55%) | (837%) | (10.8%)
Middle 93,687 5,536 74,354 18,297
School (1009%) (56%) | (75.9%) | (18.5%)
High 104,636 11,130 74,699 18,807
School (1009%) (10.6%) | (71.4%) | (18.0%)
Special 5,041 462 4,401 178
School (1009%) (92%) | (87.3%) | (3.5%)
S 392,989 27,309 | 308403 | 57277
Sum
(1009%) (69%) | (785%) | (14.6%)
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The others
1.6% Heat Pump  Heater [ Chiller
Coal | 6.3% / 1.8%
0.1% . f -
- Boiler

e 9.2%

Kerosene stove
/

301%  /

Unit Heater / !
76.0%

Off-peak Electricily
14.4%

""‘Gas warm-air heater
g 29.8%

[Fig. 1] Status of equipment by the heating &
cooling method.
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<Table 6> Status of equipment by the heating
& cooling method

Cooling & Heating Method claifc;g;(?l;te)

Cooling & Heat pump 21,149 (6.3%)
Heating  |Heater / Chiller 6.160 (1.8%)

Central Boiler 30,727 (9.2%)
heating | District heating 22.449 (6.7%)

Gas warm-air

99,891 (29.8%)
heater

Off-peak

.. 48,412 (14.4%)
electricity

Unit heater

Kerosene stove 101,211 (30.1%)

Coal 250 (0.1%)
The others 5,476 (1.6%)
Sum 335.712 (100%)
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<Table 7> Status of heating & cooling
equipment by the school

(Unit : Figure)

- Gas
| Heater . District off-peak | Kerosen | The
Clessiy Chiller Boller Heating Egr electricity | e stove | others Sum

Hementary | 10181 | 1280 | 1095 | 464% | 2809 | 268 | 282 | 16460
School © | & | @ | ® | (7% (329 | @0 | (100%)

Middle 556 | 574 | 562 | 2148 | 1142 2836 | 1314 | 031
School ™o | (™0 (™0 | %0 (14%) Po | @0 | (100%)

Hgh | I1L130 | 10407 | 566 | 528 | 764 | 426 | 143 | £
School | (139 | (12 | P9 | 2% ©%9 0 | @ | 100%)

Spcidl | 2| LW | 16 4 637 ft5l | 4
Schodl @0 | %) | (% | 1P | (13%) @0 | @0 | (1009

Sum 239 | 0727 | 249 | V0L | B412 101211 | 5713 | 3%712
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<Table 8> Status of heating & cooling
equipment by region

(Unit : Figure)

o oo | Heater | o, . | District | 628 ;i; Rerose | e |
Classify Chiller Boiler Heating }\:::Tr electr \_f::w others| Sum
icity |
Cosmopolitan | 19,163 | 21,509 | 22,449 | 79912] 19,365 10,121 172519
city (11%) | (13%) | (13%) | (46%)| (11%)| (6%) (100%)
Business 7646 | 7,682 | 19979 26627] 30,363 9,207
town 8%) | 8%) (2296)] (29%)] (33%) (100%)
Farming and | 435 ],'433, 2,144 50,606 | 1,717| 56,336
fishing (2.3% - -
village ©7%) | 4%) | (90%) | (3%) | (100%)
103
Remote LI e ) | 276 | 10121 | 3.996| 14360
Place 0.3%) ')” (2%) | (70%) | 279)] (100%)
Sum 27309 | 30,727 | 22,449 | 99,891| 48412 101211 | 5713 335,712
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<Table 9> Status of heating & cooling
equipment by climatic area

(Unit : Figure)

Gas
oo | Heater . District off-peak | Kerosen The S
Qassify Chiller Boiler Heating ]\ varm electricity | e stove others Sum
heater
Central 12424 | 19992 | 194% 260 24313 24281 1748 | 177513
districts () | 11%) | (11%) (42%) (14%) (14%) (1%) (100%)
Southen | 14827 | 106H4 2954 24631 patsss) 6,187 3549 156,807
districts | @) | 10 | (%) (16%) (15%) o | @0 | 100%)
] 8 41 134 743 416 1392
a (4%) (3%) (10%) (53%) (30%) | (100%)
Sum 21300 | 0727 | 2449 9,81 43412 101,211 5713 | 36712
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