2022 42 H MR TR AR Feb. 2022
F33E H 1 ZHAOMING GONGCHENG XUEBAO Vol. 33 No. 1

ETEWITERNE G IEXFREINRE LT3R M A

A2, RRTF, ERMA, O E, k&Y
(1. KEFRBTFHARARAR, &K KE 130103; 2. TEBAREKFCFREII S YRR T, Sk K% 130103)

#OE: BRBUEEIREECE TR ORI R —, BRI OGO O UE SR AR BRI Y Se R A,
PRUET™A% 1) R B R MR LB R BT B BR, BRI BT, 388 T2, 2236 R il 24 4k i st 45
REOR b = T i A B A R . AR SCES & DL B2 B R R T 57 S BAR AL 434 AR ] R 2R ) U X
WA B ADGEERR AR, 48— R T 52 A AR XK F B G BT 09 SRR IR I S, Ay BRI 53 I R £ v vy
PR, LB DR R T,

KRR . RARIRET; Jeih i, OB, otit; MLInfdRR

PESES: TMI23 MEEARIZES: A DOI: 10. 3969/j. issn. 1004-440X. 2022. 01. 011

Research and Application of Compound Asymmetric Active Partial
Optical Design Based on Blackboard Lamp Lens

RUAN Cheng', XU Tianyu', HUANG Yaowei', WANG Yang'?, ZHANG Xin'~

(1. Changchun Cedar Electronics Technology Co. , Lid. , Changchun 130103, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130103, China)

Abstract: Blackboard lighting is one of the key factors affecting the quality of classroom teaching. The
optical design of blackboard lighting products is the prerequisite to ensure the quality of blackboard lighting,
and the strict installation requirements are also an important closed loop to realize the final design.
Therefore, the successful application of high-quality blackboard lighting can be guaranteed from the control
of the whole chain of design, type selection, process, installation, test and acceptance. Combined with the
above influencing factors and the current situation of market products, the paper simulates and analyzes the
effects of different factors on the lighting quality and light health of the podium area, and puts forward a
blackboard lighting strategy based on composite asymmetric active partial optical design, so as to provide
design suggestions for lighting designers and terminal application customers, and escort the vision health of
children and adolescents.
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Fig. 1  Blackboard lamp lens (a) lens structure section,

(b) single lens structure diagram

FIHT Lighttools 5801 X 25 B 42 6 HEAT R4,
D T WA 3 3 o 5 5 IR O Z R 3T BRI, 1 2
(a) MIBICLALEBNFREDLEE, KA Lk
A BURET T a B ) SO, ad AT b
WS SOETT e, /N SR Zal 1 A DI ¢ A ik
NBEBE MYt ROGT d RS RO DG
A EECH, NTr AT hROG e S ELR
MHET £ 89 FB ST, R Ir S, AL ¢
HE SRS 1) HHOGTAT £ AYEZRZ I DI R F IOk,

SYEIRARTE, P2 (b) JLIROGL BRST i FR AR if A
T AR P, BT B RRARUKT 35 B RE 8 A R RE
SR A R Dk IR ) SR AR T, SRR EER, JLZR
R

SRR B 00 /KT HUBTIE K 1w 5 4 ) C 6 it
LAE 3 (a) B, B AOCMIEL N 91°, Y
FCHIPELI S 18°  [ia) AR 1T I A 25 5 414 ' 1T )
o] AR IAT , 1) T A 45° 22 2 5 18 1) 55 9 ) 1 Y
ks 3 (b) Fros, MERCHEEL N 1220, 9

K2 BEUTEREEOCURER (a) BIOCLREBENEGEKE,
(b) JEUEDEL AR I B A0 i 14
Fig. 2 Schematic diagram of blackboard lamp lens light control
(a) light path diagram of tracing rays inside the lens, (b) side view

of simulated blackboard lighting with light source
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Fig. 3 Blackboard lamp lens light distribution and simulated spot
(a) 0° light distribution curve, (b) 45° light distribution curve,
(¢) 45° simulated spot
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Fig. 4 Installation position of blackboard lamp lens
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Fig 5 Simulation results of illuminance of blackboard lamp lens
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Fig. 6 Physical object of blackboard lamp lens
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Fig.7  (a) Measured light distribution curve of blackboard lamp lens,

(b) pseudo color diagram of blackboard lighting simulation effect
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Fig. 8 Lighting simulation results of measured light distribution
curve of blackboard lamp lens (a) illuminance simulation

results, (b) glare simulation results
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