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ABSTRACT: As the desire for a better condition in classroom increases, the distribution rate
of warming and cooling conditioners increases. But it is known that according to the way by
which the equipments put and are operated the comfortableness felt by persons who are in
classroom can make a difference. Therefore, proper equipments in accordance with the size of
classroom should be considered as well as operational methods when ceiling warming and
cooling conditioners put. This study makes conclusions as follows through a simulation to get

improvements in accordance with the size of classroom and to improve the heating perform-

ance of ceiling warming and cooling conditioners in classroom.

Key words: Ceiling type air-conditioning system(Hd%& Wyd®7]), Heating-conditioning (4%
)

F ), Inlet temperature(3 & &%), Classroom(x 4

s My 1.d 2
A, AFIALE [keal/m*hC] saAd Aus Ao we A 5
K, ' 9485 [keal/m’hC] g3 HHE gp@Ael FAS AW AL
u o] AR Yok aU, AFAANE A

c g 2A de 2% [T]
T, : ¥ ¥9ex [T]
T, 1 492& [T]

+ Corresponding author
Tel.: +82-55-281-7994; fax: +82-55-285-1120

E-mail address: jmchoi@sarim.changwon.ac.kr

0 @7 AerHe AH4 FHuce oA
Hoprg Rzee ALoy sFe $E 59
4L FHHoE nYY WA FePY FIL
A7 wlEg AR olo] WAL
AME AL HFE YIINL BYL 7}
a7l 98 4 ATE TS WAY W
o183 By ALd sis AN v Ak



1036 A -

1997'd 99 ol Fo Aldgg FuAY Hu7E
Foll el 71& gGaAdd o 71 d3tst o
7 Ade B ndd §¥HE F7E & WA
HAd FAC 24 dE5" <
329 MdalA Y 1939 Mder HEA
A qFd R widel AL F AUk o]
o zt w4 R wat AGY Wil
HEHE 2719 258 AEdSS AdAe 43
e wd T e AAAA 2 29wt AA
7b AAsHA =}y

wetA] 2 d7dME KE 2582 E g4

3]

tjo A

Az oz 71EUES BF AFF A5 &
o BEr 5 $HAAE A FE=YZE
45 WXL AU 84S AHsA KA
= AfHY o a8y V& 2de A
BE7] R FEel o] FTEEYPIE HA
=Y B ofye Ao ALAT) HE ]
g P} L7 dxn, n2FdY R F7GW
o ZAgole nie FF RET] FEHIE
o EF R HE FES LRV HE &

Fig. 1 Photograph of the classroom with ceil-
ing type air-conditioning system.
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Table 1 Classroom size and area

Window side length X Area
CASE | b1 kboard side length | (m®)
Geo-1 45X75 33.75
Geo-2 9.0X75 675
Geo-3 135X75 101.25
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. Upper : window(height:0.7m)
COmdor/ tawer : door(width:1.0m. height:2 Om

—— interior wall(height:2.0m)

classropm classroom

\——— Upper : window!height:2.0m)

Lower : exterior wall{height:0.7m)
(a) Plan of classroom (Geo-1) with 0.5 times

standard size

corridor

door door

classrppom classroom

—a—

(b) Plan of classroom (Geo-2) with standard
size

corridor

classroom classroom

(c) Plan of classroom (Geo-3) with 1.5 times
standard size

Fig. 2 3-Type classroom sizes for numerical
analysis.
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Qc+ Ql = 0 (1)
Qc = Ac(Tp_ Tw) (2)
I=Kw(To_ Tw) (3)

Table 2 Parameters for inlet temperature cal-

culation
CASE Variation of inlet temperature
Geo-1 307, 33T, 36T, 39T
Geo-2 36T, 39T, 42T, 45T
Geo-3 397C, 427, 45, 48T

1) Inlet angle : 45° (fixed)
2) Air flow rate : 23 m>/min

Table 3 Boundary condition

Category Input data
Outside air ~11.3C TAC 25%
temperature

Exterior wall : 0.57 W/m’C
Construction Roof, floor : 0.37 W/m’C
condition Window : 3.26 W/m”TC

(K-value) Interior wall : 3.49 W/m?C

Door : 593 W/m?C
Ventilation rate 2ACH
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Fig. 3 Ceiling type air-conditioning system for

simulation.
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Qutdoor
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(a) Wall (b) Ceiling and floor
Fig. 6 Detail of structure.
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Fig. 8 Inlet temperature and average indoor
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temperature according to the classroom
Fig. 7 Grid system for numerical analysis. size.
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Table 4 Inlet temperature

Case Inlet temperature
Geo-1 3297
Geo-2 40.2C
Geo-3 47.1C

* Comfort inlet temperatue is calculated after
supply air temperatue variation.
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Fig. 9 Vertical section velocity distribution according to the classroom size.
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Fig. 10 Horizontal section velocity distribution according to the classroom size.
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Fig. 11 Vertical section temperature distribution according to the classroom size.
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