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Study on an Optimized Partial Cooling System in Railway Stations
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Fig.1 MREbege L7oiRZEM (MF =y =2—=)

(Underground Concourse of a Railway Station for Case Study)
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(Result of Counted Occupants)

— 118 —

IERKR TR 800 ATH D, UDOFRITT T v bA— L5013 %
<, BIEVEOX A I 7LD RICE#RNSH D Z &
DTPRIDED, 1FEAEOFEFERICKRE RZETA LN
Mole, 22T, BlENFZ O CTRROFEMEE2E LN




BRZZEN BT 5 B4 e

(a) 1 (8EF1[EH)
(Morning (First Counting,8 a.m.))

5.8
FERX| 5 JE% (BSER| 4 (EV | S |BE PEEBR
5 2 3 4 4 2 5
AL A
4 4 2 2 2 5 4
-1 3 0 2 |BE 5 EW 4 BE 123
2 4 4 3 4
&AL A
5 5 5 4 4 5
B 3| EM BB S we BB 4
5 5 we | 4
2
[ ]
BB {:3 B ox 15 30

by B (138 1[@EA)
(Afternoon (First Counting,1 p.m.))

B2
BER B8 (B 3 |EV | 58 |(BE PR
213 2 |3/|2
A i HH
4 5 3 4 1 4
i 124 1 5 BEE EM 3 BB . 124
2 5 1 4
20 2.8
0
123 3 2 5 1 we |BER| 5
2 4 we | 0
4 2
[ ]
i 124 i 124 BB op 15 30

) 4 (18K 1[EA)
(Evening (First Counting,6 p.m.))

3 v a— ZAPAEMZER O NS5 (8 A3 A)
(Distribution of Occupants

in Intercolumnal Spaces of Concourse)
8H3HAD1IEABT—# &ML (Fig.3), @& ITRICKL
SREERANENLZ VD, KUALO S IREEHTT T v MR —
LA FIBENS L, ara—20PREAT TR L
Db NBERN D IR B o Tz,

£, NGB W TIEHTRORFAEETH S 2.0 A
/mt B ETRLTOHER, BEORWENTTH 0.5 A/m i
EThoTz,

3. BRIRROEERILE

RIGZEMNC I 1T D IRBIRE 4 Tl 5 72, BRI &
O 2 E LT, 72720, ZEMBPBENTH 2720, FIHE

Fig.3

i 72 223 5 XD TE

|mzanm e 2@ > whEx o ZsEE Kros|

i |

Eld

([ 1111

i D:_D_ HALA

2
>
v
. 1B
(=TT
—
o -]
o ¢a

S o
o o o o o @ .o o
o o

s
o

()0

@ =
+a]

FCU

— 1 , | onmwm
[l ‘e I a8

BERSRRZERE (KFHhty b) 268  EBEISRERHE (KER) 18
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(Measurement Location for Thermal Environment)
—mAlaPAC —dbg#lOFcu —— RiBPAC

——FRALOPACEE —— LtHALOFCURE —— KREPACGEE
34 26

30 LN My

N
N

N
[
I~
©

=
#ExHE Eg/kg']

. =
s o] || e e

00 03 06 09 12 15 18 21 00
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(Time Series Changes of Supply Air Temps.)
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(Time Series Changes of Air Temp.in Concourse)
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Fig.7 = a—ANE ORERFZAL
(Time Series Changes of Humidity in Concourse)
Table 3 =21 = — ANJEE DA
(Wind Velocity in Concourse)

FE-1 B2 AP it

8/1 AM 0.42 0.32 0.04 0.13

8/1 PM 0.05 0.1 0.16 0.12

8/3 AM 0.31 0.3 0.48 0.07

8/3 PM 0.14 0.13 0.23 0.24

AL s /s
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(Rate Distribution of Dissatisfied in Concourse)
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(Location of Localized Air-Conditioning
for Case Study)
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(Effect of Introduced Localize Air-Conditioning
(Rate Distribution of Dissatisfied))
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(Flow Diagram for Planning and Design)
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(Total Number of Dissatisfied in Concourse)

mEES (N) 810
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(Structure of Localized Air-Conditioning System(Left: Sectional View, Right: Planar View))
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(Arrangement of System in Mock-up Space)
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Study on an Optimized Partial Cooling System in Railway Stations

Katsuhiro Miura, Kenji Takagi, Hiroyuki Kaneko, Masako Ota, Miho Fukui,
Hidetaka Yagi V', Takayuki Kashiwa? , Akifumi Kobayashi’ and Atsushi Takase?

Recently, there are high expectations for improving comfort in railway stations,
particularly for mitigating the hot and humid environment in summer. This study aimed to
achieve thermal comfort and conserve energy in railway stations in summer, not by cooling
the whole area but by using a localized air-conditioning system. A field study was conducted
in an underground station concourse at first, by measuring the thermal environment and
surveying equipment with heat dissipation and density of occupants. The highest daily air
temperature inside was almost the same as that outside, but the lowest temperature was
higher than that outside. The air velocity inside was low. These results showed that a localized
air-conditioning system using air movement was effective and led to the development of a
localized air-conditioning system considering the typical module of concourses in railway
stations. A planning method for selecting effective locations for the system was also proposed.
The system was evaluated using actual devices in a mock-up space. CFD simulation in the
actual station concourse showed that the developed system improved thermal comfort.
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