ISSN 1000-582X

?}; ' ‘f‘ !‘?'! ?D_I_IJEN CPAOD4

= e = =f A - = s R ==

. [ {*

CHONGQING DAXUE XUEBAO
2020FEHEMEREMEEZET

A45 5k

| JOURNAL OF
CHONGQING UNIVERSITY

FE EX
CHONGQING, CHINA

AFIRIR

B R A S R

B ECEREE “HEET"

W HE RN TS AT

W -SEHEEER SRR

B HESEEEREET 20219H8
m HERELTESRBRI g% $£44%E F9HA
mOEET RS Vol.44 No.9

3



g K KX £ % #
S41%F SHoHl 2021%F9B

H X

o o
ETHFRENGHSEMNTHESRA A E
o HE v .G (001)
EEEM TR -HIUEMERRAZ AT UREENFABEEST
FHEEELAHREIISEMEY — LB EFAEEELEGEERAA
BEtEENEARDMNRREAESR
SHRNBEREEEFEAENTRAARER RS
: : : : - % OB WCBEE 1)
EhEdRsd 4 TERCAERLEREITAE
~ - ~ ~ i - BERCEA OE.ESE 0EE o
ARISEREMER EHANESTFEERL
- REEF-N Ml EAHCNBEE (06T
NDeBAETRENEEREFFE ST
: : : : e TEE CBEECREEHFLEBR.EEm 07T
ETHFEMER BNBAENSHMK K
WiE - HEA - BEi
ETEEFIRHFNENDETBEEHM R LB ER
v e e e e e e e e e s e s SSUNUN ARIBEN S8 ST EWEE B (098)
ET Qs aHHEETHFEERK
' . ‘ - BEECBEE.EEE ERE®R Qo
ETEHEHEMLETE Ad oo IBSFHEEE £
T TS PR RTSTTNNPISTNSTRNTE 5 L T8 S W B LGS b
RiskRank: — ¥ SN SEKTRAE
seeeeveeeee gL EEECEER.EOM (152
REAFETHAGREETREETRIBEEGRERRKMLZITAZ
. . . . - BFEm.EHE.N B.EZEIE 300

FHAITHE: EHF HEUHHE:FE # #H & HEMEIfE: ERSOFMEOE&ERRLR
m;ﬁjﬁﬂiiﬁ LN 50=-104 |l."""\.|I & 1860 £+ mE Adx 146 & ."II'-': P+ 1' SO 0% B00 % 14 £2021-9 % 1%



2019-09-30 08:50:36
http://kns.cnki.net/kcms/detail/50.1044.N.20190930.0841.002.html

TR K F F R
Journal of Chongging University

doi:10.11835/j.issn.1000-582X.2020.214

R R BTSN SRUR U —LE R
AEERIEEERRERD

g, £ K°

(ZRKRF a A MMFIL, b Lk AL EMBARHF I E EKRE, TR 400045)

HE: FRREAANFRAZE, WY FEEAGLIREILT, EARELARLE. ARELGRRER
AT, FEAEAHEFELEZLEP —HREAROG AR ERITLFRELRNE, HELZREZR
672 AR AT TR, BRBF: HR/EE RIS I 6R L 39 A A B SUR LG R A
ZK: HEGEADRDALE, EATAME, @RS R FH A E A LTS Y
o B AR & F o B R AT BT, ARTR SRS A o 18] 5 M) 649 % ok M ) R IR BT BGE AT
R, WRERRDHRDAKE, BmERELAKTALD, Hb&EHA, RETHATRLTEH
W, REHARELFELGZESRNKERE, AFARTALKARET AL R HHGE, URHTRERE
AR R R KA A

X BARHRK; FRRE: AT, RARE: Rkt

hESES: TU2415  XEkkRSRE: B

Measurement and simulation optimization of light environment of traditional
dwellings: the case study of Miao dwelling in Huangtu village, Danzhai county,
Southeast Guizhou

HUANG Haijing®®, DONG Zhang?

(a. School of Architecture and Urban Planning; b. Key Laboratory of New Technology for Construction of
Cities in Mountain Area, Chongging University , Chongging 400045, P. R. China)

Abstract: Traditional dwellings are basically built by the villagers, and the light environment design of the
building is rarely considered. Therefore, the indoor lighting effect is poor. In order to improve the light
environment of traditional dwellings, a light environment experiment was carried out on a representative Miao
dwelling in Huangtu Village, Danzhai County, southeast Guizhou, and the light environment was studied in
combination with the spatial characteristics of the dwellings. The results showed that the daylighting performance
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of the main rooms did not meet the requirements of standard for daylighting design; the size and position of

daylighting windows, the form of interior space, and the reflective properties of surface materials all have an
impact on the interior light environment. Quantitative analysis of various influencing factors was conducted by
software simulation, and the premise of light environment transformation is to minimize the impact on the original
architectural features and spatial structure. Thus, the strategies of light environment comprehensive optimization
of traditional dwellings were put forward from adjusting the size and quantity of lighting windows, increasing the
roof daylighting tiles and daylighting windows under the eaves, paving light color wallpaper, setting adjustable
reflective louver, et al. The results of the study can provide reference for the protective transformation of interior
lighting environment of traditional dwellings and the daylighting design of new dwellings.

Keywords: southeast Guizhou; traditional dwellings; lighting environment; optimization strategies; protective
transformation
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Fig. 1 The layout of Huangtu Village
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Fig. 2 The tested dwelling
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Fig. 3 The interior lighting environment of the tested dwelling
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Fig. 4 Arrangement of measuring points
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Tablel Ratio of glazing to floor area comparison with standard values

‘ L
HRER e iR ] 7l
(A BT 0.07 0.2 0.13
(B) #JE 0.1 0.2 0.1
(C) ERh 0.07 0.2 0.13
(D) J§Fh 0.06 0.2 0.14
(E) &7 0.06 0.12 0.06

MRAESEMIREEAE (R 2) HHREAFRIRROL R B S RMEEX L EoR, ZIRE T E IR b5 RO R ¥
T EEbeiE, HhEEOCRESEEZESRE, &7, BhEhERRK GR3) .

LRER 1R 3 MR O R G o Kb 5 1), EHROE R EAR, A2 & R AMTIR
H, SATALRETAAENANER, @FT 5EEREEME, (EXRCRBOOVER 12, HHR
FEXISI M R . X5 BB LOT @07 s0H 5%, BT HEREOR B PO e R ARG R b, BT T IR
AR TR ENEEREUN, B P IHERILER IR b, e T S Bk 3 RIERAL .
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R 2 FETHREPS B SS IR EAE R AR EE
Table 2 Measured illuminance value and related data of main rooms
FARHRES Ix

- — 5]
P AT %ﬂjf e e
104.7 311 142.5
72.4 183.1 86.2
(A &IT 22.59 69.9 28.2 73.58 300 0.07
8.89 24.4 12.4
6.88 22 8.6
5.4 139.2 33.2
(B) #J& 10.07 79.5 99.6 51.12 300 0.11
225 15.85 54.8
(C) FH o 1026 1268 149.22 300 0.31
73.2 309 235
O B 113.4 308.5 130.1 o
80.7 192.1 70.9
22.68 70.3 26.8 73.05 0.08
(E) &7 124 224 14.3 150
6.05 15.98 9.1

R 3 RO RELNE SR AT H

Table 3 Measurement values and standard values of daylighting factor

e _ %fﬁ?é&/% ‘
A PrifE(E ZE
A BT 0.66 2.4 1.74
(B) & 0.46 2.4 1.94
(C) ER 1.33 2.4 1.07
(D) F )5 0.65 2.4 1.75
(B) &T 0.65 1.2 0.55

2 RIMEEMRAAL

2.1 RIMREIRINS IR E

BE0 EJE IR EEBLR 91 /%, 35 ] Ecotect Analysis 2011 X 328 YGRS #EAT R . ARYE CROGIE T
% (GB/T5699-2017) ) M4, (EHURIEWiTFriE (GB50033-2013) ) W EMMSE: KA EHAIBEA
AR, FAMR A A SASAR [F) 5 S — 86 TAETHIEL 0.75 m @k, A 1a]#E Y 50 mms %K
JEE NI RACH . BRI NER AN, RS REOIUAE 0.15: & 7 N 6mm 3508 (3. A BEHE.
PR R — %, BN Average Windows (Bl x=0.75) .

KI5 = R REBSE R G SR b, R H AR ZERAL 4.3%~7.6% (3£ 4) o TERIFHATATE
Al b, MR RIS, WA EE Y S RE LA, AT R BE B A T4 SR BB 7T . ufE
BT f ik R P AR T S, ARG ot B P R R M Clean Windows (B x=1) , Bl 45



6 TR KF FHR

K 5 s

R 4 REARCRBUEBUE S STIEX L

Table 4 Simulated values and measured values of original interior daylighting factor

KR E %
VGBS - RZEZ] %
S L

(AVEIT 0.66 0.61 7.6
(B)i 2 0.46 0.44 4.3
(QERE 1.33 1.27 45
(D) 5 0.65 0.61 7.6
EET 0.65 0.61 76

Bl 5 WEEE IR R BRI R

Fig. 5 The interior daylighting factor under clean windows
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mm 2 FiD AR, EANRE B SIINFE (B 6) o MRIEE M LARMEE T EA M B T AR S (BT &%
Hhne e, M3 AENE ST 2 FE S, DA E R BR IR, w7, R 5 R
ATCAE R, BEINIT i RESR T = N RO RECRI B 51, bR 2 & DR AR K T AR dEE USRI
SERIIE AR RBUIABIARMEESR . BT, B (BIT) MRE HEd L, d@smxAsgmsk, H
B IX 2 A5 [ R R B8R AR, Bk, SERrclisd ohnl 25 fEIE b It 30 If 4 & HAh 3 e idt 47
A RA R 2 RCEE K



FER, Fi HAREATEFRMNEBRMEA—AB R G AR LR L EHERRENP 7
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Fig. 7 The results of daylighting factor after increasing

B 6 SMETFEREE

Fig. 6 Opening windows on the external wall . .
the quantity of windows

R 5 HINIT & A S HedEx H

Table5 The data comparison before and after increasing the quantity of windows

‘ TR — W&ﬁﬁ - Vﬁt‘fcfa‘ - W{ﬁﬁ‘ _ W{E _
ZALIEAY S ———_— KRE Bhr CRLRE B A Ix MRREEME/  abks MREEME/  iBkE
1% T 1% T I T Ix T

(A) &BIT 0.8 X 3.58 J 88.15 X 400.57 v
(B) HZE 24 0.57 X 0.71 X 200 63.66 X 79.48 X
(C) ER 1.34 X 3.63 v 156.46 X 406.85 v
(D) B )5 0.8 X 3.76 v 88.17 X 421.44 v
(B) &7 1.2 0.8 X 3.76 v 150 88.17 X 421.44 v
(F) WkEh1 " 1.46 X 3.42 v 200 160.18 X 383.06 v
(G) X2 1.46 X 3.43 v 159.10 X 383.89 v

222 WEmEWNRIT

BT 1% R 2 A R A AR, A& AR, B85 N T 0 77 SR 3 A R a4t . AR A (i
PRI (GB50033-2013) ) F 3 14 s ] (s A . MM . RACH I S5 RSB 0.72, Hfil2h 3
WK 8. £ 6 Fim. AILLER], FRAUE R ARRAORIE M = N R T — e R ERESGE S PR, H
B MBETHIE AR, BRETAL, FHAR 55 R ER G REURE B A IA 2 [ AR ZE K .
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Fig. 8 The results of daylighting factor after improve interior reflectance

R 6 REENRMLLRTEHAERT

Table 6 The data comparison before and after improve interior reflectance

‘ TR —— ﬁ\ﬁ,ﬁcﬁﬁ ¢ ﬁ‘t’mﬁ‘ ek ﬁtﬂaﬁj _ ﬁtﬂa}? _
RS —— KGR Bhr O RGRE B A Ix MREEME/ kb MEEEME/ kAR
1% fHL 1% LERAN I T Ix Tt

(A BT 0.8 X 1.3 X 88.15 X 145.26 X
(B) 2 04 0.57 X 1.68 X 200 63.66 X 187.87 X
(C) ERh 1.34 X 1.99 X 156.46 X 223.07 X
(D) B 0.8 X 1.3 X 88.17 X 156.05 X
(B) &7 1.2 0.8 X 1.3 J 150 88.17 X 156.05 N
(F) ¥Khip 1 " 1.46 X 2.11 X 200 160.18 X 235.94 X
(G) XEh2 1.46 X 2.1 X 159.10 X 235 X

2.2.3 B TRHRG I

D BT ERR: TR R WAL G I 552 00 i 23 (R RGR R BT (R T 25 e, — R
BAEEJRLAMNA G ) BAFEAE, ATEE S AR R TS & . ARG RE P T & — 8N 3 41
8551, —43 Fr. i EL bR T SR B R IG N SRR, R BRI E 8 b, Ak 3
H, —%13 F, FHNKRL, f&RADEL (B9 (@ ), BAl/INHES SRR .

2) REEREBALINER ROt : A RE RN = B3 RME N MBS E TR 0, E AR S R
BMEROE AN S, EEARNE TSN 3 A e 0 (B9 (b) ) 5 HENE —MHE#S 3 5
G, HRGOMFREWE T, @RS SR K 10, £ 7 s, WMETEECREOE, &
G IR 2 R OG RECKIE S =, YA B AR e R SN RE S ERTOR R %, RHERE: i
U R = N R B A B E S bsite, (HZEBEAR K. SRS, 335 T ROE 1 BE (6 = P eI B &
CE NG &
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() RELFHERE (LRSS ARE ATy
B9 &Kt H A
Fig. 9 The top daylight windows

& 10 R TR DGR REED L R
Fig. 10 The results of daylighting factor after the addition of the top windows

R 7 ERTHRL O AT EEE T

Table7 The data comparison before and after the addition of the top windows

N R A IE I Pt itk 5
N KR — — —— — — —— MR — —

S 18] 4 - KR IEAR KIERE AR el Ix WEE  kkr REME A

7N 0

" /% i /% e x x
(B) ®JE 0.57 X 2.48 J 63.66 X 278.11 X
(C) EHp 04 1.34 X 251 J 200 156.46 X 281.40 X
(F) WhEp1 ’ 1.46 X 2.86 J 160.18 X 320.37 J
(G) Khip 2 1.46 X 2.88 J 159.10 X 322.03 J

3 EGREIMELRE MU RES

SRS TR, BOITF B RE KIS B R RS S, (30 B A MR %, £
FREUHE GBS O s 5805 P S B B 0 3 P RO RO L 501, (B R B, TRk
PSR RYUFUE RERA B B AR, R RIS I b SR AT 2 L B R e 1 b KRR
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PEFH = N K REOMIRFEI S FiE .

BT LR BRIRACE R iT, SBHREHIRSE . RATE R @I S SRR E SR
TR ZEA AT, B ZERrA b RSR R ashal, HRE RE0N 0.72; & TR AT 1R @1 LS
A B AR 2 MR, AT E RN 0.42 0 RS EE R RS E 6 AL, SL LA
9 0.96 m*; 3 AMEMEERBNE N &G 1L ATEEROH, BARGHEEN 0.72 m*. X ERE AL BUER 1)
BT B, BJE B B IBE 5 1Al RO R BT 2 B A e T R bR e sk, ELIE B85 50 i B B 4R
T (E 11, £8) .

B 1 ettt RtRERE R

Fig. 11 The results of daylighting factor after comprehensive optimization
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Table8 The data comparison before and after comprehensive optimization

_ / AL T A B AL H lRtN=
) KRB —— — > — —— MR — —
J 1B 44 55 o KR kb CRLRE &hF MR, dhr REME B
HEE % THEAE/ Ix

| % T | % 5 Ix 5 Ix 5

(A) &BIT 0.8 X 3.33 J 88.15 X 373.38 N
(B) #] ”a 0.57 X 3.54 J 200 63.66 X 396.72 N
(C) FE ' 1.34 X 3.88 J 156.46 X 424.82 J
(D) J§ithE 0.8 X 3.33 J 88.17 X 372.92 N
(B) &7 1.2 0.8 X 3.33 J 150 88.17 X 372.92 N
(F) KkEM1 04 1.46 X 4.22 J 200 160.18 X 443.14 J
(G) YxEh2 ' 1.46 X 4.26 J 159.10 X 447.28 J

HE, FRSE HE S RE IR ZR S UL e i 5%, R

1) U 5T RSN 5 4 5 i e/ MEON ISR BOE AT, IRIEROETH R, L8675 8 I I AL TR A A%
HRA, ELRIE SRt E 0 (812) , Mg A E . B ST K0, SR & A A
I, AT AR CHIR R 2 0% 107D B oy b3ty Sasps i R 1) (B 13) , ool = R FRER .
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Fig. 12 Adding daylighting windows
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Fig. 13 Reconstruction of wooden doors
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Table9 Comparison of various optimization measures for interior interface
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Fig. 14 Layout of bright tile on the roof Fig. 15 Layout of daylighting window under the eave
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Fig. 16 Adjustable reflective shutters
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