% 45 %% 5 T RRFFIR Vol. 45 No. 5
2022 4 5 A Journal of Chongqing University May 2022

doi:10.11835/j.issn.1000-582X.2020.064

Ml DK % 0 B K SRR AR UL B LR AL 8% it

Rk, A

(1.RZXSF ARFR, L& 300072;2. %4k =8 TARERA R FAEN ], KA 610031D)

?ﬁiE-*y’Eﬁéﬁé%r‘f’;-—*%%%%kil"ﬂ%ﬁ,}iﬁfé_‘kﬂ&m*ﬁﬁgi%,ﬁ@H}]*b%%ék Rl )
EARERFG EHATHEBEEXTNASARRARAL RS TERFHOEALKE . BIKERN
MBEAALA, I B RN K A SIRIEAP B 0, x\#’w#@ﬂ]i&mﬁkﬁ m)ﬂf‘*{cﬂc%\ﬁ Rhino # &
EIRE BB ERTHERABEM A ARARARAALERRY L EIR L ER L LS A, R
HIE I sE B R A MR R EE SME DR %%»&%**ﬁéﬁﬁﬁimiz,%&imii’]’7 18 5,
VAT ERETARERHETAGE LT, HEd BB R ETHEIT ALK FEMSR TR
Tk A FE RHARRFEL RGN ETELELD 0.75 X Lo  MEFETRBEFRITF
S N

KR S EBR ;R H RARK; SR AEEN

RESES:TU248.1 MRS A X EHS:1000-582X(2022)05-052-015

Study on natural lighting simulation and optimization design of
railway station in alpine region

ZHANG Xingyan "* , YAN Jianwei'
(1. School of Architecture, Tianjin University, TianJin 300072,P. R. China;2. China Railway Eryuan
Engineering Group Co. Ltd.,Chengdu, 610031,P. R. China)

Abstract; Railway station building is a kind of special tall space building with large construction amount,
high frequency usage and huge lighting energy consumption. There are abundant sunshine resources in
alpine regions in China. In the design of railway stations, natural light should be fully used to create a good
architectural light environment, reduce indoor lighting energy consumption, and achieve the purpose of
protecting the ecological environment in alpine regions. According to the local climate conditions, this paper
uses the parametric software Rhino to simulate the dynamic daylighting of railway station buildings in
alpine regions. It is found that there are some problems in the use of natural lighting, such as low lighting
uniformity, overexposure and glare. To address these issues, the optimization measures are put forward:
the effective daylighting in the middle of the station building can be improved by controlling the effective
depth of daylighting or setting high side windows; the illumination near the window can be effectively
controlled by properly adjusting the light transmittance of the low side window to prevent overexposure;

the glare can be prevented and the light environment comfort can be improved by using adjustable
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photosensitive horizontal sunshade or curtain; the waiting hall can obtain good daylighting self-sufficiency
when the light transmittance of high side window reaches above 0.75.

Keywords: alpine area; railway station building; natural lighting; dynamic lighting simulation
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Fig. 1 Schematic diagram of stations along Lalin section of Sichuan Tibet Railway
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Fig. 2 Appearance Rendering of Lin—zhi Station
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Fig. 3 Global Horizontal Irradiance of Lin— zhi
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Fig. 4 Direct Normal Irradiance of Lin— zhi
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Fig. 5 Daylighting Simulation of Lin-zhi Station
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Fig. 6 General Plan of Lin— zhi Station
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Fig. 7 First Floor of Lin-zhi Station
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Fig. 8 Second Floor of Lin—zhi Station
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Fig. 9 Interior Rendering of Waiting Hall of Lin— zhi Station
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Fig. 10 3D Model of Lin— zhi Station
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Table 3 SDA Simulation Results
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Table 4 ASE Simulation Results
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Fig. 11 Location of Glare angle on Summer Solstice (From Left to Right: V4, V3, V2, V1)
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Table 5 ASE Simulation Results of v1,v2,v3,v4
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Fig. 13  Section of Lin-zhi Station
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Table 7 Simulation value of different working conditions

5 REUE SDA ASE

B
N LE #H
mWE —RME R

DA% DA%
50.00< 6.80<
6.70
6.60
6.50
6.40
6.30
6.20
6.10
6.00
5.90
<5.80

49.90
49.80
49.70
49.60
1 0.45 0.24 0.48 49.50
49.40
49.30
49.20

49.10

<49.00
Daylight Simulation Daylight Simulation

DA% DA%
50.00< 6.80<
49.90 6.70
49.80 6.60
49.70 6.50
6.40
6.30
6.20

49.60
49.50
49.40
49.30
49.20
49.10
<49.00
Daylight Simulation Daylight Simulation

2 0.48 0.24 0.48

6.10
6.00
5.90
<5.80

DA% DA%

50.00< 50.00<
49.90
49.80
49.70

49.90
49.60

49.50
49.40

49.80
49.70
49.60
3 0.24 0.24 0.48 49.50
49.40
49.30 49.30
49.20

l w10
<49.00

Daylight Simulation Daylight Simulation

49.20
49.10

<49.00




% 5 M R, 5. B EMRE KSR AR EERR LK

gR7

7RI SDA ASE

Bl
T P (s gt

[ = = R P ]

4 0.48 0.18 0.48
Daylight Simulation Daylight Simulation
DA%
6.80<
6.70
6.60
6.50
6.40
5 0.48 0.21 0.48 630
6.20
6.10
6.00
5.90
<5.80
Daylight:Simulation Daylight Simulation
DA%
6.80<
6.70
6.60
6.50
6.40
6 0.48 0.18 0.18 630
6.20
6.10
6.00
5.90
<5.80
Daylight Simulation Daylight Simulation
DA% DA%
50.00< 6.80<
49.90 6.70
49.80 6.60
49.70 6.50
49.60 6.40
7 0.54 0.12 0.12 49.50 630
49.40 6.20
| 49.20 610
49.20 6.00
49.10 I 5.90
<49.00 <5.80
Daylight Simulation Daylight Simulation
DA% DA%
50.00< 6.80<
49.90 6.70
49.80 6.60
49.70 6.50
49.60 6.40
8 0.6 0.03 0.1 49.50 630
49.40 6.20
49.30 6.10

49.20

l.m
<49.00

Daylight Simulation Daylight Simulation

6.00
I 5.90
<5.80




64 T R K FFHK % 15 &

ZR7
BRI SDA ASE
(LX)
I Pt R
e —ENE R

A DA%
50.00< 6.80<

P 6.70

49.80 6.60

49.70 6.50

49.60 6.40

9 0.72 0.03 0.03 49.50 630
49.40 6.20

49.30 6.10

49.20 6.00

l 49.10 5.90
900 <5.80

Daylight Simulation Daylight Simulation

—_— DA%

50.00< 6.80<

49.90 870

49.60 6.60

49.70 .50

49.60 6.40

10 0.72 0.03 0.12 49.50 630

6.20
6.10
6.00
5.90
<5.80

49.40
49.30
49.20

. 49.10
<49.00

Daylight Simulation Daylight Simulation

DA 10 AN [R] 250 A ABL T L o T B 3k o v 00 2 XoF I A Ak ) ERE 2 e A /N, X i TR TR AL ) RS B

M A5 TR 5 — ) A 0 Xof 3 TR R A iy FRELJRE 2 e TG MR o 1T T o I 7 Ak 1 ot B SR BRI X LY T SR AL 4
FOr TR IR WL 14 TR, B A bR Sy e AR 7 35 O L AR AR O RO H A A AR AR AR B 0 B
RARAN 7 %65 2R S 1A 8 5% W) 22 TE A DG, (EL R AR 1 4 4805 it 26 AR 26 T 0y, R AE IR AN 8 X SR A2 1 A9 52 T
BT R, BARRNE LT 006 AR % 014325 06 R AR A oK DX B BB OGA BE  E Z M E R, W 15
JIE7R S B AR R S AR Y 365 A ARy HOBRBE G . > 52 T o O 7 B O L (LR ) 0.75 B (RIS
BIBEICHEN 0.75 % 0.8 i FE=0.6) , H—EME EOLRLE 0.1 LA, — 2% )T REWE 15 R &1 ROE A
JE R Y 3 FE RO

0.70

0.65 |- o o ®

0.60 ° b

0.55 3 °

0.50 | ° o

045

0.40 [

035
0.30

0 0.1 0.2 0.3 0.4 0.5 0.6
. o FMEX A REREE o MRNEXH 2K

14 SRMEAREEMERSH
Fig. 14 Analysis of Self Sufficiency Simulation Results of High and Low Side Windows
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