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Product Design Based on Investigation of Natural Light Environment

HUANG Sai, LIU Jian, DU Jia-ning
(Beijing University of Technology, Beijing 100124, China)

ABSTRACT: With the gradual increase of urban population in China, a large number of residents live in dense high-rise
buildings, old buildings, basements and semi basements in areas with high population density. The dense arrangement of
high-rise residential buildings leads to mutual shielding, design defects of old buildings, and no lighting window in
basement or semi basement. Many factors lead to a problem in these living environments: poor indoor natural lighting.
Based on this, the work aims to design a product that can improve the indoor natural light environment through the design
method, so as to improve the indoor light environment quality and beautify the indoor visual environment by physical
methods. Through questionnaire survey and interview survey, the current situation and the causes of the problem were
analyzed in combination with charts, to clear the pain points of users. AKano model was established to analyze user re-
quirements. Products were designed according to user requirements. The feasibility of the product was verified by Dialux
optical simulation. A product that can improve the weak lighting environment is designed. Product suspended on the in-
door wall can improve the weak lighting environment by enhancing the illumination area in the room.

KEY WORDS: light environment; indoor lighting; interior decoration; light reflection
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Tab.1 Overview of residential lighting of
guestionnaire survey users

JEAE SRS FEIT NEL HA %
. AP i L 19 11.73%
;filgﬁig AR R B 126 77.78%
TRER 75X
AR RATFLT 17 10.49%
— HHTFF 8 4.94%
oy PHFER 26 16.05%
FRTRITHINGBE - ey 79 48.76%
RKEBATFF 49  30.25%
M P2 69  42.59%
)= 69  42.59%
R A BEIEE (1~2 8%, 3 1.86%
AT E )
5 sl R AR 21 12.96%

WA P AEE HE, 3R ] ag e R 5
2.2 [AENT

)& WA P B s RS LR 1, Hrp
22.22% 1) P BRI R JE AR R B A RO A2 (1) [ A
(9 552 16 AT HARCTo W MIATE K ), FA7EH 7
JE R A KT B T R AE N . 2808 REPH A
SRR CTC IR R B 5 I 75 LA LR IR, 48.76% 17 &
R B A A TS il N TR

FEFEREAS JE (] 8 1) i B BU A9 45 0 7 S 5 A1
BN R OIER B, AW, ARt
W e R BRI P2 R & | i R R

i LRTR, fEZ VIR R, BSiA e R R R PR
HARMMG, XERL L I ERETTZ, B
A, Fit, EARTEFREIE R R OG22 1)
[F] R 3 A7 7

P FROEH B RN LR 2, FEXTTFoROE 2
B R A R A R R Sk e TR LI PR 3 )
D5 JEE 5 ) AN G- 5 ) 300 S S R A £ N s = P R
FAGE, H AT DL Bl R G 5 25 19 S PR 55 7 J=2 e
B K TE D 2 2 W) 885 S s i R
(AR, SEA TG i P A R = AR s

1T IC 1 AR TR A D[R] 1, Z850CREAS 1
PR S TFAT R TR AN F ARSI 2 o AN TOGIR B AR B
AT Pl = AR O NS e N EP S O W E D RN SN B3
BT, O AR —E R RERIR Y . 25
FEFIR, SIOEARRIPE, RN ARLSH NIE
T {0 B R 8

FHPE R r= i TR W3 3. i@ad AT AT
fift F P 8 b A AT EL s 00 DL KR PR s R BR
B i B0 A X, FEAZ VT, BR T AR Y RE B
JCURAN, FEFEEAT I P R 2, BEAT HA N Hh /N
T R R 0 (S B SRR KT A BB T Y P B



128 fu A T 2021 4 3 A
2 APXTFRANERIAE
Tab.2 Users’ cognition of lighting environment
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Tab.3 Users’ demand for lighting products
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Fig.1 Overview of visiting and investigating users’ residence
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Tab.4 User’s demand for product interaction mode
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Fig. 2 Product appearance

fEfRgeod, Mk KANO A0, WAHM T
“3E A A B S H AR BT S o TR
P 5 RO PR B T R 5 2 PR ER 1 REEE (O RE I
USRI ), WFZi e s TR, Bh
FLAT DI RE RO 2E 1 5 o

HIENEARNHER L, HFEZIERAFE
P 2Z [t AR B i 25 57, DR IR 286 B S5 R 3% 43 mT
TR, T PR A BRIk
T HIBL S, f87 ot BE A% B R B8 b ks 2 ] B 5K o

“farER . AR, FEM. ATART, BRHPTREEN
FEIRBE 4 45 A 5 P AT A

3.2 FRIMEi&itiEeA

W2 P R A e TR T Y, B R A Y
HIROCIABE AR E . 7 i AMILSCR UL 2a—b,
b S, T BR S A E SR O T R R B b 1) 3 S R
AL, IR B sRCR G I B /. P AT DL i
PAAE B AR B A, PR SR SRR, PR
HMIRACR WL 2c—d, 7l IS SO LI 3. R
P s AN TR, a] DI e i R d A

DA ERLE I UL 4, 77 i 1 B LA G 1a) AT 43R
A AR A WL 5, T SLETige, AR
FRR AT DAGE R e AT S e B, 2408 AT
DIXE AT 2 A B ST s gs i Wk 6, H T i

e OGRS 250 B 2R S S 2R AR, SR IR R )
WS TR R KRS ILE 7, AT
FEICARPIRESR , Xo)2 BRI 25 e 1) [ 2 9 VE o

PR AR WA 8, BT LIRS N PN AE R =R
B, AR A (B 5 M O S A R PR R, 2o
JEEEFIRR A, RE AR DU, T RN [RE
AULE 9,

MR A B AR B i AR B ST T Al e T
AR T AR bt 52 S Y 2 AL 2 s Bt A B 5 bl e A e vy
TR B IR, HLA BRI S Y L (EE SR A PR
FHP AT IR PEAE: 2 P B S H AIE A, LA IR
i AR -

e V0 SRS Rl A G S N (RS VA - i
PRAERRRE I, BRak e T HENS 22 E, ARE
T RS0 T LI G AT RO . PR SR,
FURTARAE T SR A AN I, SR 5 38 JEJR & T B il
e B RN A B

FEAE A BT L, 25 Al B T on A

A B, T P Bk B s e R
B, B —UIEE R R, Ry, TR KRR
b 15 £ 2 A A P G

3.3 MRHIEEF

R R M UL 10, 2B H T B BE



W46 Ao BT ST ORI PIRBF 097 2 1 131

Al 3 Fun{ﬁfﬁ[‘iﬁ'\iﬁ%

Fig.3 Scenario of product use
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Fig.8 Lateral exploded view

K9 =MARIES
Fig.9 Three different forms
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Tab.5 Reflectance of related reflective materials
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Fig.10 Exploded view of reflecting disc
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Tab.6 Comparison of lighting coefficient
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