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Secondary light distribution design of bi-directionally regulated lamps with
LED lighting and weak light collection functions
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Abstract: A new concept of optical design was put forward, which uses the space structure of lamps to regulate
the light energy bidirectionally and combines several functions into one single lamp. The rectangular composite
paraboloid was constructed and used as lampshades, LED reflector cups and solar concentrator cups. In terms of
lighting, such a lamp can well meet the requirements of national standard A and AA for illumination distribution
and illumination uniformity. In terms of weak energy collection, the illumination of the solar chip position is 1.25
times of that without a concentrator. In the concentrated mode, the photovoltaic conversion efficiency of solar
chips is 1.62 times of that of the non-concentrated mode. The design of the rectangular composite paraboloid im-
proves, in a bi-directional way, the previously neglected space utilization ratio of the lampshade structure. It is
an effective supplement to the current solar products designed without concentrated light collection.

Keywords : rectangular compound paraboloid ; secondary light distribution; lighting energy saving; weak light

gathering; space reuse
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Fig.1 Structure diagram of the composite

parabolic reflector
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Fig.2 Optical path diagram of the composite

parabolic reflector
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Fig.3 Coordinate projection diagram of the

compound paraboloid
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Tab.1 Illumination distribution and illumination

uniformity requirements
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Fig.4 Diagram of a desk lamp’ s radiation angle
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Fig.5 Structural design of a desk lamp with

a rectangular composite paraboloid
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Fig. 6 Illumination distribution of the working face of a desk lamp at different heights,

when the lamp power was 6.5 W
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Fig.7 Illumination distribution of the working face of a desk lamp at different heights,
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Tab.2 Numerical test table of illumination uniformity of the reflector cup with a rectangular composite paraboloid
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Fig.9 Illumination distribution of observation points with different working face radius

W g, 45 B 435 4 .2.8 1.9 1.6, 155 2 FFR,
B 0T TAERE B b sh & XU I 5 2R
B TR ¥ 5 22,

Zi LTk

(D)IZAERE GG ITA 3 4 TAESE
(400,500,600 mm) , Fit & ¥E FHEIR D% (6.5 W
o 10 W), ZEEEE VR A Hh e X5k, rpurs BB 3
T EARESR Y 300 1x (3% 500 1x) |, HREE 4 4]
BN 35 B S 1RV 530 25 X 3, DX 3 1R {48
T EFRE R AY 150 Ix (85 250 1x) , MR EE 140
BN 3,80 1 2 T E AR A AA GLi IR 4
Mgk BB S BEEOR

(2)7E 400 mm = B, M K e, %
R SEIERHGE T LAJA T AT SR AE 400 mm /55 LA

TAEHi eSS, 16 600 mm 7553, B8 EE 150 B /N |
HOCTEH ), e i L R SR (1 SR L, o
BERAN 1 I RTAE AT EL S B9 O 600 mm, 7E
500 mum B HET, FUIREE 2475 HE£% 400 mm 510

/N OB E I A) B 600 mm ?%ﬁ?ﬁﬁﬂiﬁﬁ
R A T B S, DR £ M RE A 4,

500 mm KT B RO IE A

(3) LED Y6 B eI & A 0 W T 1) £ 5
T b ARHEIL R B aA R I, AR B R
SRS, U TAT T 2 i Xkl I 1)
%ﬁoﬁﬁﬂﬁém%ﬁmﬁﬁnﬂﬁwmwﬁ

mOEZR, HEE GOSN G gt
%%Hﬁﬂ¥ TFA ALY E A E R S
HOETOEBER KN, BT 4 A8 ke iU TE



5 6 ]

MOCH, 25 LED AR5 55 6 IR AL FR DU KT H R BOL BT 585

ot FEEIE R T B

PP SE| =R UL/ NTETH o N S A L
HE 24 AR H o Bt B AR~ 42 Y 184 T /)
g DI RS 3850 B /N T 2 X SR 3 ST
o S TR X BB AR A AR, ARG
LM, EEHBE ARG K T AE 2T
DX (R 75 B 5, H) AR 75 58 A BE B AR
RIE) 353 T LED BB WK ECOERY H Y,

35 EREAMYERAABRNERESR

T RN 52 G A T A RO BE,
WL PHYEAS 250 T 245 4l ) 1 T LA 9 K PH Ag e
ARG, B B AR A G TR, BB K BH RS A
2 m, BEFE A 1000 Ix, AL I &AM 5O
B, B AR R BA EE o7 B i BREE 18], Gk 3
Kl 10(a) Fros,

e MR Pt s 2 A, 7 A5
KIHBES T L, [RIAE B B AR IR | B2 K
FHAES 2 m, FREE K 1 000 Ix, 3 4 A S
ESE (UL NTTIEZSON N -Rex [IL/NTIE B I VE-IN
SR BARE S A o7 W BREE IR, sk 3 & 10(b)
Fis

F3 FRKEREXL

Tab.3 Illumination comparison of weak light collection
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Fig.10 Illumination distribution of the solar chip
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