creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= F R0l 86tH HFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICh

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE olSXAt2 Heles 212 WS0ll 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

Fid

FTHNA GFAE

20149 8¢
e

IFTZ

ol

5 3}

Pl

Z

a4 7l



o,
e

o) B AN =)
X{ = I ’ﬁE *ﬁ §Z
= \j:
:J‘"ﬁ[‘ﬁ
33» (o) °
__.E.

ﬁE
{ill S
1;-

2
0144 84

1z
p
o
Kl
b’
k)
o
o



3

)

2014



e 111

Hr

i
Hr

TR

o
Hr

22

vi

- 1

1.1 A w4 %

1.3.1 AT ) gt N . N ... )

I
iz

JJo

o

11

17

o)

ﬁo
B
B
T

ojo
ay

e

=

o

N



19

@ﬁ

i

e
alp)
L

K
-
or
e

al7)
L

23

XO

_Z:!
<N

24

™

=2

3.4 CFD

26

‘_Ir.”
g

al7
L

ﬂ
N
Alr
<N

38

3]]@'

4.3 CFD

ot
T

L

A5

Y

)
al2

e

!
o}

N



M
Hr

TH

16

Hr
;OO
al7)
el

el
1

21

NAD TR oo

3|

3 CFD

9.

22

4 SR ARR BB e

1

22

AT < I SRR

T
S

TR

23

U6 T T] RS H S e

1

23

1

24

25

26

27

or

el
N

o
Lo
N

ir
A

et
M

- 28

o
Do
N

el
M

o

|

29

o
Hlo
N

i
M

31

|

31



32

35

F Mesh A€ 9 A THHE e,

1

39

1

40

(Case 1: 307, 0.1m) wereereresessesesssssnsssnisiniinnes

.22 FETE

2]
=

1

40

(Case 2: SOOC, O.5Im) eererreereereerenreenn

.23 EETE

2]
=

1

41

24 =B ¥ (Case 3: SOOC, O.71m1) rererereeemrerenenenenenenninenenes

2]
=

1

41

42

26 =2 ¥ (Case 5: 40°C, (0.5m1) rererereeeerereneneneee s

2]
=

1

42

43

28 LB ¥ (Case 7: SOOC, .11 ezzzereeeneeeerseesessmirniniesieee i

2]
=

1

43

44

.30 LB ¥ (Case 9: 50°C, O.71m1) forerrssmsesenesensneneienaninelinienenenes

2]
=

1

45

_iv_



M
Hr

22|

15

B

0

B

~
al7)

)
B

;Oﬁ

B

19

B

g

ﬂo
B

=K

34

6 }\]%aﬂo]/‘\j Case StUAY serereerreemeerserse

3z
ar



The study of thermal environment improvement of

elementary school toilet in winter

Kim Moon Ki

Department of Refrigeration and Air Conditioning Engineering,

Graduate School of Industry, Pukyong National University

Abstract

Toilets in elementary school are equipped with heating system to
prevent them from rupturing in winter. However, if. elementary
students use the toilets which don't have heating system, they may
feel cold or chilly when they use them in winter or in—between
seasons. The sunvey on the image of closet bowl shows children
regard it as "a dark, cold and stinky space". This ‘paper  will
present how to enhance -the environment of toilets” by reflecting
the status of elementary schoels on' basic ‘design data and
remodeling or repairing existing toilets in order to improve the
installing space environment of closet bowl. For the purpose of
improving toilets in elementary school, two new and two old

elementary schools were chosen for research.
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The research includes the questionnaire survey on 440 students in
the new and old elementary schools. In addition, the temperature
and humidity in class and around closet bowl in toilet were
measured. The optimal thermal environment was drawn by
remodelling around closet bowl in toilet to simulate depending on
the location of radiation panels. The conclusions of this paper are
as follow;

1) The result of questionnaire survey on elementary school
students showed that the rate of using toilets are high, but the
rate of using urinals were higher than that of closet bowls. There
are possibly many /reasons for.it, but, considering from-the aspect
of enhancing the]| toilet| environment, the main reason is attributed
to the smell and coldness of closet bowls.

2) When the temperatures in class, toilet' and around closet bowl at
the new and old schools-were-~measured, thé temperature in the
old schools was lowered than that of the new schools. This implies
that the old school is in worse thermal environment than the new
school. Therefore, this aspect should be reflected into remodelling

toilets in the future.
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3) The result of simulation on the optimal location of radiator
showed that the thermal environment around closet bowl was
enhanced when a radiator(surface temperature 50C) was installed,

0.1m from the toilet floor, to the left and right side of closet bowl.
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