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BEE AL AWK R, BEIRIEFETR SREAWIE I, Bt A ae UK A DA%
SRR N E, FEOAR NS R AR [1-3]. H 2020 4 EHE H X
FRo LK 4], BEVR ISR R BRALFE ARG 76 JEIE [5]. KPHAEVE N —Fh ekt .
PRIREE AT AR, EEAME A REIE T TH BB IR KRI R B [6-9].
[FIREA—Fh KRS ae s, AL TR R4, —— M
B HORBHME BRI 7ERFHYEH 99.9% e EE P IELINX (UV) « AT WEIX
FZAMX (AR, HAEANX DA R R ERE T2 B TV 2 A e it S e fh 2
N, el R s AT WG IXAE R NS FIRE 0 A F I Sk, [R]E
2K PH 8 VAR B 4 G B 9 FELRE IR OB B s 24N X U E AR BB IRER . LB R
T8 AR 25 AT e 0 L B, A ARG A R R B BEHOK 3 R, IX
SN AR 1 K RH D 73 BRI BA R BT 5, 3 B RO T 26 a6 200
& 17 FEA R BRBRB-RNTEIR LR RIMGHFIHZE [10],
A UL A A BH R R IS AR TR .
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By St IR AT, BT A B K BH 8 A 61 A AR FH IR 4 B
R, HAESREH S B 20aior sy, il aiEH Y
== FAE R TR, R H PR A R K R B Y #AS B R R A
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Figure 1. Overall technology roadmap.
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Figure 2. A new type of trough solar photovoltaic composite device.
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B 3. — Mg AR UK RESR AR Boic e B —4n S K.
Figure 3. Three-dimensional schematic diagram of a novel trough solar energy
gathering and transportation device.
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Figure 4. Three-dimensional schematic diagram of a novel trough solar capture and

transportation device.
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Figure 5. Schematic diagram of parabolic optical path simulation.
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Figure 6. Condenser concentrator effect under 45° sunlight.
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Figure 7. Condenser concentrator effect under 60° sunlight.
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Figure 8. Condenser concentrator effect under 75° sunlight.
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Figure 9. Schematic diagram of the light guide device.
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Table 1. Optical properties of unidirectional see-through glass.
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Figure 10. Schematic diagram of the inside of the light guide.
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B 11, S8 AR =
Figure 11. Schematic diagram of the optical path simulation in the light guide.
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Figure 12. Raster diagram after collimation through a TIR lens.
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B OLERCEE.

Figure 13. Rendering of beam transmission.

2.3. R R S

KPHG S 2 e K PHAR S LK (IR AR, B R Ar AR
Woo LUHNER. AT, HRAMERIE LR (i X Bk 2, Hdral W RN
L. . L & F. . Bhft. KMHESREE R NEFR K IEEZ
0.2-4 um, BHFHEERRS R KA LR A5 RS2 ), i KAE 200
nm P RAT 2500 nm PAF B K BH YG4R S 56 AR TE VAR Hiv T, BE % Bk Hh BR 3R T 1)
X BH A S B 22 A0.45:250-400 nm ()54 (BE& A EE 7%) « 400-760 nm [
Al WO (e B & EE 50%) BA K 760-2500 nm HIITZLAMYG (BEE: & L 43%) [13,14].
E7E H 8RR AR K BH B8 B KRR 2 A5 BEE RT G4y, Rt il ok
BHIE /3 ML AME AT BAMNE = A5, SR GEAT I ER R, $2m
FHOGA 20F &A%

X SRR ARG OKBRICHEAT 73, FRAE 34 o Ja % 4 R e gk AT 50
WE,  H5 i P AR [E A R 5T 20 g
2.3.1. 53 RS

B 2% [R5 G5 K ()R R TUT T AT 56 S ) A O RN S e 4 35 TR LA AR 55
T AR T R AR I R, AT e UG S 2Rt & R AETE R
F[15]. SHEEEGMER « REGHPEENG , A5 5 & 1 AT
b TSR G RS R A BB 0T, BRI SRR R KA
F PO RERD 2 E E16], Frdil % ZE S e 14 . £2 25
XML BN LR E R Rt AR RS, Wl 15 i,

B 14. D 2 LA .

Figure 14. Roland circular spectrographic configuration.
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B 15. 2 2Bl 7oL RER A
Figure 15. Rendering of Roland circle spectroscopic light.
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Figure 16. Fluorescent light calibration spectrum.
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Article

A brief analysis of spectral technology for effective utilization of the full
spectrum of solar energy

Guiqing Yin, Xingyun Jia®, Zhihao Miao, Rui Ni

Beijing University of Chemical Technology, Beijing 100029, China
* Corresponding authors: Xingyun Jia, jiaxingyun92@126.com

Abstract: Based on the trough-type parabolic condenser, this paper proposes a spectroscopic technology that effectively utilizes the
full spectrum of solar energy for light transmission through optical fibers, which includes four parts of technology: concentration,
transmission, splitting, and detection applications, and explores its application in the field of clean energy. One-way glass is
introduced into the installation as a light transmission restriction device. The one-way transmittance of one-way glass effectively
ensures the transmission direction of sunlight. According to the light simulation results of TracePro software, after the light is
transmitted through the one-way glass reflection device, the light intensity can be guaranteed to meet the usage requirements. After
being focused by the collimating lens and Fresnel lens, the light will be introduced into the Roland circle spectroscopic system
through the optical fiber. After splitting, various types of light passing through the detection system will be introduced into their
respective optical fibers for long-distance transmission and use. After experiments, it was found that through reasonable device
splitting and targeted use of different wavelength bands, the effective utilization of the full spectrum of solar energy can be
significantly improved, verifying the feasibility of the device design idea.

Keywords: full spectrum of solar energy; new trough-type solar energy collection and light transport device; optical fiber; Roland
circle spectrometry; spectroscopic utilization
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