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ABSTRACT

With the rapid development of science and technology, the combination of new energy and traditional energy has
become the mainstream demand of society. The project described in this paper isakind of green intelligent lighting
system, which ismainly compaosed of photoconductive illuminating system, three-dimensonal automatic light tracking
system, solar photovoltaic power and municipal eectric power complementary lighting system. Thelighting system
makesfull useof solar energy, anew energy source of energy-saving economy, and combineswith the on-demand cut-
in of municipal electric power supply, which not only ensures the long-term stable lighting action of the system, but
al so makes the combination effect of power generation and energy-saving themost ideal. It can beused in a variety of

environments and has awide range of applications.

Keywords: Green lighting, Energy saving economy, Photoconductivelighting, Photovoltaic power generation, Municipal

power

1. INTRODUCTION

According to the statistics of China's electric power
authorities, the nationa electric power lossexceeds 300
billion kwh, accounting for about 30% of the national
generating capacity, among whichthelighting system
loss accounts for 25% of the entire electric power
loss. The fundamental reason for the amazing power
consumptioninlighting isthat we haveastrong demand
for thelighting system. Secondly, therearedefectsinthe
exiging lighting system, which makesthe sysemunable
to usedectricity efficiently, resulting in alargeamount of
power loss.

According to relevant departmentsin our country,
our country each year about morethantwo-thirdsof the
areaby thesunfor morethan 2200 hours, average solar
radiation acrossthe country to 586 kj/cmafter years, so
our country’s solar energy storageis huge, in order to
realizethegreen dectricity, efficient useof solar energy
has become essentia to guidelines.

Thisproject aimsat this problem, has studied out
therelated solution.

Thisproject isintelligent-controlled by asingle chip
microcomputer, mainly composed of light-guided lighting
system, three-dimensional automatic tracking system,
solar photovoltaic power and municipal power
complementary lighting sysem. Thelight-guided lighting
system captures the natural light source through the
daylighting device, and then, after the enhancement and
efficient transmission by the light-guided device, the
naturd light isuniformly introduced into the building by
thediffuser.Photovoltaic power generation syssem USES
photovoltaic panelswith three-dimensional automatic
light tracing to track the maximum power point of
photovoltaic array, and adopts avoidance algorithm
through wind speed sensor to reducewind exposure of
solar panelsand ensure stable operation of photovoltaic
panels. Theauxiliary intelligent lighting system focuses
on converting the voltage issued by the battery with the
rotary voltagecircuit, so that the LED can get different
driving power under different circumstances, and cut into
the power supply when needed to ensure the stable
operation of the system.
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This project integratesenergy saving, economy and
intdlligenceinto one. It isanintdligent lighting sysem
that integratespoly light guide and dual mode auxiliary.

2. THEPROSPECT AND SIGNIFICANCE OF
THE PROJECT

It is estimated that by 2050, renewable energy will
account for about 30-40% of theworld’'stota power
generation.Solar energy isthemost potential and valuable
renewable energy intheworld.Chinahasavast territory
and along coastline, so it has abundant solar energy
resources. Thestorage capacity of solar energy in China
isvery large. The effective development and utilization
of solar energy will not only reduce the environmental
pollutionto acertainextent, but also effectively dleviate
thecurrent energy crigs.

This project not only solvesthe problem of large
power consumption of existing lighting system, but also
innovatesand optimizesthelighting function.Intermsof
lighting, the project makesfull use of the new energy -
olar energy. Whenthe outsdesunisaufficient, thelighting
actioniscompleted through the photoconductive lighting
system.But the outside weather isunpredictable, and the
use of lighting systems at night is more
important. Therefore, the combination of auxiliary
intelligent lighting systemisextremely critical.

3. DEFINING & MEASURING CSR
BEHAVIOR

3.1 Specificapplication design

3.1.1 Photovoltaic building integration technol ogy

According to reevant datafromthe Ministry of Housing
and Urban-Rural Construction, my country’s building
energy consumption accountsfor about 30% of thetota
energy consumption of thewhole society. Among them,
as an important application form of building energy
saving-photovoltaic building integrationtechnology, anew
typeof green building eectricd energy saving desgnwith
advantages of green environmental protection, energy
saving and emission reduction, replacement of some
origind building meterias reductionof congtruction cods,
and improvement of electricity efficiency.

Photovoltaic building integrationtechnology isanew
technology that integratesand adds solar photovoltaic
productsto buildings. Thekey isto use solar energy to

replacetraditiond energy sources, suchaswater potentia
energy, oil, natura gas, and cod. Thewaorking principle
of photovoltaic building integration technology isto
convert thesolar energy absorbed fromthe outsideinto
usable electric energy through the photovoltaic cell
matrix. According to the different needs of various
buildings, the photovoltaic power generation system
performs corresponding electrical energy output and
control. Therefore, if the photovoltaic building integration
technology is applied to suitable buildings, it can
effectively reduce the power loss of the building, and
ultimetely achievethegod of improving efficiency, energy
saving and emisson reduction. Becausethe use of solar
energy belongsto the use of green and pollution-free
energy, the combination of solar photovoltaic products
and buildings conformsto the modern green building
design concept.?

3.1.2 Green lighting technology

Greenlightingtechnology isatechnology thet usesnatura
light through specific equipment to achieveenergy-saving
purposes. It changesthetraditiond lighting technology
and usesnew lampsand light guidesfor lighting and energy
saving. Therefore, choosing areasonable green lighting
fixture hasbecome the key to achieving energy-saving
lighting technology. However, acomplete green lighting
sysemmust not only use new products such aslamps
and light guides, but also meet thegreen lighting technica
requirementsincluding four indicatorsof high efficiency,
energy saving, environmental protection, safety, and
comfort. Theidedlized mode of greenlighting technology
should meet the requirements of no mercury, energy
saving, material saving, and no harmful rays

Theided greenlighting technology will uselighting

fixturesthat meet thefollowing points:

1) Reflective lamps with reasonable light
digtribution, high reflection efficiency and good
durability;

2) Lampsthat canbe coordinated with light sources
and electrical accessories.

Therefore, throughthe characteristicsof greenlighting
lamps, theeffectsof energy saving and emissonreduction
and the concept of green and environmenta protection
can beredlized. Applying such greenlighting fixturesto
green lighting technology can save energy and protect
theenvironment moreefficiently.
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3.2 Significance

To sumup, the sgnificance of green building electrica
energy-saving design can be summarized through
examplesof photovoltaicintegration technology and
greenlightingtechnology. Itssignificanceliesinitsstrong
influence on energy consumption reductionand intdligent
lighting design. Using new technology to replace the
origind traditiond technology, redlizeintelligent innovation
intechnology, and use green energy in energy, o asto
achieve the green effect of improving technology
intelligence and energy conservation and environmental
protection, and hasabetter improvement effect and great
significance for the current stuation of limited energy
shortage. Therefore, greenbuilding electrical energy-
saving desgncan makemany architectura desgnachieve
energy consumption reduction and intelligent function
design. Inthetwo aspectsof improving the intelligent
function and redlizing the energy consumption reduction
to alarge extent, the eectrical energy-saving design of
green buildingshasgreat significance.

4. APPLICATION OF PHOTOCONDUCTIVE
LIGHTING SYSTEM

4.1 Composition and principleof photoconductive
lighting system

4.1.1 Composition

Thelight guide lighting systemismainly composed of
three parts. condenser, light guidetube and diffuser.

4.1.2 Working principle

Thelight-guided lighting system collects sunlight from
the outside through the condenser, introducesit into the
gystem, tranamitsit throughthelight guidetubeefficiently,
and finally scatters sunlight evenly into the building by
thediffuser.

4.1.2.1 Lens mask model design

In this system, the condenser adopts refraction
concentrating system and fresnel lens. The design is
showninFig.1.
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Fig.1 working principle of nipfield lens

4.1.2.2 Light guide model design

Light guidetubeisanimportant part of light transmisson.
In order to ensurethat the project can conduct externa
natural light efficiently, thelight guidelighting system
adopts a light guide with a reflectance of tube wall
meaterial not lessthan 0.95.

4.1.2.3 Diffuser model design

Diffusersareusually made of PC or PMMA materials,
so they have good transmittance and diffusivity. The
mask is usually treated with anti-static spraying
technology, and the surfaceisanti fogging but not dust
absorption, whichiseasy to clean. Inorder to distribute
thelight transmitted by thelight guidetubeinto theroom
evenly, thediffuser usesathinlensfor divergent light,
and thethinner thelensis, the better thelight transmisson
and light dispersion will be.l

outdoor

e

diffusr_—"

Fig.2 modeling diagram of photoconductive lighting system
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4.2 Function and application significance of
photoconductivelighting system

4.2.1 Function

Lighting and energy saving arethetwo most prominent
functionsof light guidelighting sysem.

According to thethreefunctional componentsof the
condenser, light guide tube and diffuser, thelighting effect
brought by natural light can be realized. The light is
concentrated and collected by the concentrator, and
efficiently transmitted by thelight guidetube. Finally, the
accumulated sunlight isdispersed and illuminated by the
diffuser toredlizethelighting function. Different fromthe
traditional lighting system, the energy used in the
photoconductive lighting system belongsto the green
energy - light energy. Inthe pas, thelighting systemis
based on the municipal powersupply for lighting and
corresponding functions. Thelight energy isused inthe
photoconductive lighting syssemto achievethelighting
effect of naturd light through threekey components And
some characterigticsof thelight guidelighting syssemto
fill the deficienciesof thetraditional lighting sysem, More
sunexposurecannot only improvetheleve of adrendine,
improve people’s mood, but also promote calcium
absorption. In other words, on thebasisof redlizing the
lighting function, thelight-guided lighting sysemcanaso
achieve extraordinary health effects.

Photoconductivelighting system not only hasgood
lighting effect, but also isrelatively energy-saving.With
the progress of The Times, China’s scientific and
technological level isincreasing day by day, the social
economy isaso booming, followed by socid production
has put forward agreat use of energy demand.In order
to prevent the society from serious energy loss, it isan
important step to save traditional energy and improve
the utilization technology of renewableresources. The
light-guided lighting system makes use of the renewable
resource— solar energy lighting, which can not only
make people have soft and comfortable lighting
experience, but also makeit have economic, practica,
energy-saving and environmentd protection socid value.
Because the energy of the photoconductive lighting
system comes from the natural sunlight, the green
environmental protection significance of the
photoconductive lighting sysemismore prominent. On
the basis of providing lighting, it canaso realizegreen

energy saving. Therefore, thefunction of photoconductive
lighting systemispractica and criticdl.

4.2.2 Application significance

Sincethe 21st century, with therapid development of
society, the speed of energy consumptionisincreasing
day by day. Therefore, how to effectively ded withthe
problem of energy shortage has become an important
issuefor governmentsof al countries. Among them, the
most feasible measures are energy conservation and
emissonreduction and active development of renewable
energy utilizationtechnology.

Whenthefactorsof energy saving and environmenta
protection are considered in electricd lighting system,
thelighting systemnot only requiresthelighting power
to reechthetarget vaue, but aso hashigher requirements
for thelamp’swork efficiency and electric energy control
dgorithm.

Photoconductive lighting system uses renewable
energy, onthisbass, reducing itsenergy consumptionis
very important.At present, Chind slighting consumption
accountsfor about 30% of thetota power generation,
In 2019, China'stota power generationwill be about
7.14x10% kwh, The estimated annual lighting power
consumptionis 7.14x10* kwh. Accordingto therdevant
datagtatigtics, thedaytimelighting consumption accounts
for more than 50% of the total lighting power
consumption. If the photoconductive lighting systemis
widely used, the daytime lighting power consumption
will be reduced by about 50%, thisisequivalent to about
1.785x 10" kwh of electricity savings per year. If the
electricity priceiscaculated at 0.8 yuan/kwh, it will save
at least 1.428 billion yuanin electricity billsevery year.

Therefore, the application of renewable energy for
energy conservation and emission reduction and socio-
economic contributionisvery consderable.In addition,
since China'spower plantsare till dominated by thermal
power generation, every 1kwh of electricity saved is
equivalent to saving 0.4kg of standard coal and 4L of
cleenwater, and reducing the emissonsof 1kg of carbon
dioxide and 0.03kg of sulfur dioxide from coal
combustion. Therefore, the application of light-guided
lighting sysemcannot only provide new idessfor lighting,
but also redize energy conservation, emissonreduction,
green environmental protection and economic and
practical.
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In addition, the application of photoconductive
lighting systemisaso beneficid to human hedth. Because
of the special structure of the system, it canintroduce
sunlight and make use of it, so it retains the original
characteristicsof the natural view. Itswide spectrum,
uniform and soft light characteristics can effectively
protect the eyes, and can play a certain role in
gerilization. Inaddition, becausethelight emitted by the
system does not have the influence of frequency and
glare, and the anti radiation layer is added on the
condens, 0 that thesysgem cangivelight whilereducing
the negative impact of sunlight on human body to the
minimum. To sumup, photoconductivelighting sysemis
one of the development directions of renewable energy
technology. It is very important to study the
photoconductive lighting system and explore its
application for the development and application of new
energy in China.

5. SOLAR PHOTOVOLTAIC POWER AND
MUNICIPAL POWERCOMPLEMENTARY
LIGHTING SYSTEM

Inthisproject, solar photovoltaic power and municipa
electric power complementary lighting systemisalso
called auxiliary intelligent lighting system, which is
composed of photovoltaic power generation syssemand
municipal electric power supply system, including
illuminance sensor, dua-mode LED lamp (including 12V
and 24V), human body infrared sensor, relay, etc.

The dual-mode LED lamp is connected with the
snglechipmicrocomputer and the battery of photovoltaic
power generation system through the relay, and the
illuminance sensor isconnected with STC8051 single
chip microcomputer. Theilluminance sensor and infrared
sensor areused to control the dual-mode high-efficiency
LED lamp. When theilluminance sensor detectsthat the
illuminanceof the photoconductivelighting isinsufficient,
it provides 12V low energy consumption to provide
auxiliary lighting. When the human body infrared sensor
detectsthat someone hasentered thelighting area, turn
onthe 24V strong light auxiliary lighting to meet the
working illuminationrequirements, and turn off thestrong
light auxiliary lighting after waiting for thepersonto leave
to save energy consumption.And real-time detection of
battery power, when the battery cannot provide enough
power to the device, themunicipa powerautomeaticaly
cut into thesysemto supply power for thewholedevice.
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5.1 Photovoltaic power generation system

Solar energy isanew energy that ishighly praised and
used in China. Compared with traditiona energy sources
suchascod and natura gas, solar energy hasbecomea
new energy source in China,Solar energy has great
advantages, it isnot only ahuge reserve, can betaken
everywhere, no need to transport, but also green,
pollution-free, very environmental protection.It isthe
manstream architectura desgn concept to convert olar
energy into eectricenergy in buildings.

The photovoltaic power generation sysemof this
project is mainly composed of three-dimensional
automatic tracking system, solar photovoltaic panels,
batteries, controllers, inverter automatic conversion
switchesand other equipment.

Whentheexternal solar light intensity issufficient,
the three-dimensional automatic tracking system will
control the solar photovoltaic pand to carry out thethree-
dimensional rotating light tracing, so asto realizethe
maximum power point tracking of thephotovoltaic array.
The photovoltaic cell modulereceivesoptica energy and
converts it into electric energy output through the
controller. Part of theelectric energy isused to provide
energy for thewholeintelligent lighting device, and the
other part is stored in the battery. When the MCU
receivesthe indoor light intensity data sensed by the
illuminance sensor and judgesthat it islower thanthe
preset vaue, it isused. The solar photovoltaic panel of
this project is equipped with wind speed sensor. The
wind speed and wind direction are analyzed by using
the aerodynamic theory, and the dataare modeled and
smulated, and thefunctiond relationship that will affect
the wind speed and direction of the photovoltaic panel
isderived. Thefunctionformulaand theformulaof the
maximum pursuit angle are caculated by the processor
to obtain theoptimal chasing angle, so asto prolong the
life of the photovoltaic pand. Moreover, the photovoltaic
module is made of tempered glass package with high
light tranamittance. Thesurfaceismadeof anti-aging glue
filmand high-strength backplane, and hasthe advantages
of high efficiency and long servicelife.

Inthissystem, the storage battery isused to store
the electric energy that the solar photovoltaic panel
convertsthroughthe controller whenit isirradiated by
the sun, And when the equipment isworking, it supplies
power to theload.The controller playsanimportant role
in the operation of preventing the battery from
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overcharging and overdischarging. It can reduce the
unnecessary damage of the battery.

Photovoltaic inverter is used to convert DC
generated by solar photovoltaic pand into 220V AC. The
solar inverter has specid functionsto coordinate with
photovoltaic cell matrix, such as maximum power point
tracking and idanding protection.

5.2 Municipal power supply system

Themunicipal power supply sysemismainly composed
of switchrectifier and DC digtribution pandl. The switch
rectifier is mainly composed of input circuit, power
converter, rectifier filter circuit and control circuit. 1 The
input circuit trandformsthe AC input voltageinto ardativdy
flat high-voltage DC voltage, whichisconverted into a
high-frequency pulsevoltage by apower converter, and
then thehigh-frequency pulsevoltageisconvertedintoa
stable DC voltageby therectifier filter circuit, and output
to theload. Thefunction of the control circuit isto ensure
that theoutput DC voltageisstable and adjustable.

In this project, the key technology to realize the
complementarity of solar photovoltaic power and
municipal power istheway to select thecut in conditions
and judgethe cut in pogtion of city power.

5.2.1 The conditions of municipal power cut in

Inthecomplementary lighting sysem of solar photovoltaic
power and municipal power, whentheenergy provided
by photovoltaic cellsis not enough to drive the whole
lighting system, or even enough to drivedual-mode LED
lights, themunicipa powercanbecut in, only. Therefore,
how to judgethet if photovoltaic cdlscan provideenough
energy driving deviceisthe key to thisproblem.
Thisproject usesthe method of testing the battery
terminal voltageto judge whether thephotovoltaic cell
can provide enough energy. On account of the solar light
intengty isbascally stable inthedaytime, the discharge
current of thebattery isbascally constant, and theenergy
stored in the photovoltaic system is reflected in the
terminal voltage of the bettery, so it can bejudged whether
the market power needsto be cut in by checking the

termind voltage of the battery.

5.2.2 The choice of municipal power cutin

Inthisproject, thelight source equipment of auxiliary
intelligent lighting systemisled lamp, which belongsto
low-voltage DC light source equipment. Therefore, this
project adoptsthe method of switching low-voltage DC
light source. Whenthetermina voltage of the battery is
lower thanthe preset vaue, the systemallowsthe power
supply to cut in.

5.3 Selection of photovoltaic cell and battery
capacity

Becausethedouble-mode LED lamp inthis project does
not need to consider the situation of insufficient solar
light intengity in continuous cloudy and rainy days, The
capacity of the battery only needsto support the power
of the equipment for one day.To prevent unnecessary
damage to the battery, the discharge depth should not
be too deep, and should not exceed 75%.For the
purpose of thisproject, the battery voltage should not
be lower than 11V. When the battery voltage islower
than thisvalue, the syssem should alow themainsto cut
in. Thecut inoperation of municipa power isunidirectiona
in control, and the cut-out operation hasnothing to do
with the battery power in the evening, it can only be
carried out after daybreak. Thisisto ensurethe discharge
depth of the battery.

5.4 Selection of dual modeLED lamp

Because whenthe solar photovoltaic panel isirradiated
by the sun, the power output by thecontroller isDC,The
AC variable frequency switching power supply instaled
inthedigtribution panel dso outputs DC. Therefore, there
isno need to ingtall the traditional LED drive power
supply inthe LED lamp, only asimple constant-current
power supply needsto beinstalled.Inthisproject, LED
lampswill be converted from 12V low light irradiation
to 24V high light irradiation according to different
environments, so LED low-voltageAC AC bulbsthat
can accept 12V and 24V voltagewill be selected.
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6. WORKING PROCESSOFTHE SYSTEM

6.1 Overall working process

Fig.3 Photovoltaic cellsdrive LED models

The simulation model of the system is shown in
Fig.3.The single-chip microcomputer isconnected with
3D automatic tracking system, photovoltaic power
generation sysemand auxiliary intelligent lighting system
toredizeintelligent control.

Whentheexternd sunlight issufficient, thelight guide
lighting system capturesthe sunlight throughthe outdoor
daylighting cover deviceand introducesit into the system,
Automatic digtributioniscarried out inddethe system,
and then the sunlight is enhanced and transmitted
efficiently by thelight guide device, and the natura light
isuniformly introduced into theroomby the diffuser.

The project can not only directly processand utilize
solar energy through the photoconductive lighting
sysem.Moreover, the olar photovoltaic panelsequipped
with 3D automeatic tracking system are connected with
the auxiliary intelligent lighting system through the
photovoltaic power generation systemto providedriving
power for the whole device. Whentheexterna sunlight
isaufficient, thethree-dimensond autometic light tracking
system usesthe disturbance observation method with
variable step szeto track the maximum power point of
the photovoltaic array. The photovoltaic cell module
receives the light energy. Part of the electric energy
converted by the controller isused to providedriving
power for thewhole lighting system, and the other part
isstoredinthe battery.

Whentheexternd sun'slight isinsufficient, theindoor
light intengity data collected by theilluminency sensor is
lower thanthe preset vaue, andthe PHOTOVOLTAIC
battery is started to supply power for the dual-mode
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LED lamp.Thedua-mode LED lamp isconnected with
thestoragebattery of the sngle-chip microcomputer and
photovoltaic power generation systemthroughthereay,
and thelight intendty sensor isconnected withthesngle-
chip microcomputer.T he dual-mode high-efficiency LED
lamp iscontrolled by thelight intensity sensor and the
human body infrared sensor. When thelight intensity
sensor detectstheinsufficient light intengity of the light-
guided lighting, thelow-energy 12V low-light auxiliary
lighting isprovided.When the human body infrared sensor
detectsthat someone hasentered thelighting area, turn
onthe 24V strong light auxiliary lighting to meet the
working illuminationrequirements, and turn off thestrong
light auxiliary lighting after waiting for the personto
leave,Reducethe loss of stored energy.And real-time
detection of battery termind voltage, whenthebattery is
insufficient, cut into the municipa power supply for the
device.Theauxiliary intelligent lighting systemrealizes
greenlighting according to theillumination condition and
human body induction.

6.2 L ocal working process

6.2.1 Charging and discharging process of battery

Fig.4 Structure diagram of LED driven by photovoltaic battery

Inthe charging state, the solar photovoltaic panel
and thelead-acid battery are connected through atwo-
way flyback converter. The system drivesthe dsPIC
microprocessor to monitor and control the solar
photovoltaic panel to work at the maximum power
point.During theday with sufficient sunlight, the system
directly convertsthe chemical energy radiated by the
solar photovoltaic panel into electrical energy through
the photodlectric effect, and uses photovoltaic batteries
to sorethedectrica energy. Whenlighting is needed,
the LED is driven by the discharge of the battery to
providelighting.t”
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In the discharge state, the battery drives the
bidirectiond flyback converter to release dectrical energy
to the load to supply power to the LED. In order to
makethe LED work inthe constant current drive mode,
aconstant current drive circuit is added. Through the
sampling circuit, the current sgnal ontheresistance on
the LED load branch is passed through the voltage/
current converdoncircuit, the current sgna is converted
into avoltagesignal and fed back to the congtant current
drive module and the constant voltage drive module
through thefeedback control module, and the converted
voltage Thesignal iscompared withthereference value
st by the operationa amplifier, and theMOS tube gate
drivesignal Vgsisobtained, and the constant current is
realized by linear adjustment of the MOS tube
impedance.

iR

Feedback
Control Modulﬂ

Fig.5LED constant current drivecircuit

6.2.2 Battery terminal voltage detection process

Through thebattery terminal voltage detection dircuit and
voltage comparison circuit, the voltage value of the
termind voltageisdetected with thevoltagevalue of the
maindrcuit circuit circuit, and thevoltagevaueson both
ddesarecompared.When it isdetected that the battery
power isnot intherecharge Sate, the LED passesthrough
the mainspower cut through theisolation transformer
sep-downtrestment, and then passesthroughtherectifier
bridge consisting of four diodes and two large-capacity
filter capacitorsto convert theALTERNATING current
into direct current.Finally, avoltage stabilizing circuit
composed of threeIm7805 voltage stabilizing chipsis
input. Finally, afilter capacitor isconnected a the output
end. After such simple processing, the 220V AC is
converted into DC to provide power for LED.Repeat
the above, whenthe infrared sensor of the human body
detectsthat thereisno oneinthelighting system, the
SCM controlsthe LED pin to obtain 12V DIRECT
current drive. Whenapresenceisdetectedinthelighting
system, the LED obtainsa24V DC drive.

6.2.3 The principle of LED driven by mains power

Mains power (220V, 50Hz), after the isolation
transformer step-down treatment, then through the
rectifier bridge consisting of four diodesand two large
capacity filter capacitors, thedternating current will be
converted into direct current.Anally, avoltage stabilizing
circuit composed of three Im7805 voltage stahilizing
chipsisinput. Finally, afilter capacitor is connected at
theoutput end. After such Ssmple processing, the 220V
AC is converted into DC to provide power for
LED.When thehuman body infrared sensor detectsthat
there isno one, the LED gets 12V DC drive; When
someone isdetected, the LED gets24V DCdrive.

Innovation

1. Alight seeking moduleisset inthesingle-chip
microcomputer system, and a double axis
tracking mechanismisadded to the photovoltaic
panel to realizethe three-dimensional rotation
of thesolar panel and automatically capturethe
direct sunlight posgition.

2. Throughwind speed and wind direction sensor,
aerodynamicstheory isused to andyzethe data.
When theforceof wind onthe current Angle of
photovoltaic panel reaches the set value, the
tracking Angle of photovoltaic panel is
automatically adjusted. Under the premise of
ensuring the safety of photovoltaic panel, the
Anglevalue of maximumtracking efficiency is
found.

3. TheLED moduleintheauxiliary lighting system
hasthe following three power supply modesy
‘$ Thephotovoltaic battery power is12V power
supply output through the voltage conversion
circuit;
a$The photovoltaic battery isa 24 V power
supply output through the voltage conversion
circuit;
b$ Municipal power.

4. Thisprojectisagreenintelligent lighting sysem,
which is prepared to be composed of
photovoltaic power generation system, light-
guided lighting syssemand auxiliary intelligent
lighting system. It makesfull useof solar power
generation and storageto providedriving energy
for thewholedevice.Voltage conversion circuit
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isused to convert thevoltage from the battery
to achieve different LED power drive under
different conditions. And solve the problemthat
the battery power may beinsufficient whenthe
user’spower consumptionistoo high.

Features

Thisproject infusesnew ideasto creasteagreenintelligent
lighting system, whichismainly composed of light-guided
lighting system, THREE-DIMENSIONAL automatic
light tracing system, light-guided lighting system,
photovoltaic power and commercial power
complementary lighting system, solar photovoltaic panel
and single-chip microcomputer.

Photoconductive lighting module focuses on the
structuredesign and materid selection, andiscommitted
to maximizethe use of naturd light sources.

Photovoltaic power generation module focuseson
the optimal control strategy of energy efficiency of 3D
photovoltaic power generation module, which controls
thethree-dimengond rotationof solar photovoltaic panes
and automatically tracksthe maximum solar power point
frommultiple angles.Inaddition, rea-time wind speed
and direction are detected by wind speed sensor, and
corresponding avoidance agorithmis adopted to reduce
wind exposure of solar panels, so asto ensurethe stable
operation of photovoltaic paneswhile generating power
efficiently.

The auxiliary intelligent lighting module focuseson
the desgnand use of functional circuits. For example,
the voltage emitted by the battery isconverted by using
therotary voltage circuit, so that the dua-mode LED
lamp canbedriven a different power voltagesin different
stuations. And solve the Stuation that the battery power
may beinsufficient when the power consumptionistoo
high.

Energy-saving effect analysis

If the photoconductivelighting sysem, solar photovoltaic
power and municipal power complementary lighting
sysgemaregppliedin underground garage, shopping mall,
indoor market, building corridor and other places, their
energy-saving effect will befully utilized. It canberoughly
reflected inthefollowing three aspects:
1) Energy saving of photoconductivelighting system
Asanew type of lighting device, photoconductive
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lighting system can bring alarge number of natural light
sourcesinto theroomwith only asmall amount of power
consumption when the external light intensity is
aufficient. The system can concentrate light for about 10
hoursper day onaverage, andthelightingareaislarge.lts
service life is more than 25 years, which is twice the
servicelifeof ordinary dectriclighting lanps Thesystem
can not only reduce the building power consumption,
but also reducethe maintenance cost.
2) Energy saving of photovoltaic power generation

system

The photovoltaic cell module receiveslight energy
and converts it into electricity output through the
controller.Inthedaytime, the outside sunis sufficient.
The project usesthe photoconductive lighting system
for lighting, and the photovoltaic power supply isonly
used to provide energy for theentireintelligent lighting
device Another part of theenergy isstored in photovoltaic
cdls whichprovideenergy for thedud-mode LED lights
at night.Inthisway, the power inthe photovoltaic battery
can basically meet the user’selectricity demand at night.
The system does not need to cut into the market power
immediately to supply power for LED lights, and the
power saving rateis ashigh as45%.
3) Dud modedimmingfor energy saving

Thedimming functionof dua-mode high-efficiency
LED lampismainly controlled by illuminance sensor and
infrared sensor of human body.When theillumination
sensor detectsinsufficient illumination of thelight-guided
lighting, it provides 12V low-energy low-light auxiliary
lighting.When the human body infrared sensor detects
that someone hasentered the lighting area, turnonthe
24V sronglight auxiliary lighting to meet theworking
illumination requirements, After waiting for peopleto
leave, turn off the strong light auxiliary lighting to save
theenergy consumption of reserve.Inthisway, not only
the problem of excessivelighting issolved, but also more
than 10% of electricity can be saved.

CONCLUSION

In this paper, a new type of green intelligent lighting
system is described and analyzed. The components,
working principle, design sepsand system configuration
of thelighting sysemareintroduced.With the continuous
development and progress of the society, the continuous
research and discusson on green building desgnat home
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and abroad make the energy-saving methods and
measures of green building continuously improved and
improved. The project introduced in thispaper combines
the THREE-DIMENSIONAL automatic tracing system,
the light-guided lighting system and the photovoltaic
power and utility complementary lighting system, al of
which areconnected with the single chip microcomputer
for the realization of intelligent control. This not only
makes the system make full use of the new energy -
solar energy, but aso can ensurethe stable operation of
the sysemlighting action.At thesametime, SCM through
the control of avariety of sensors, such aslight sensor,
human infrared sensor, so asto control the dual-mode
high-efficiency LED lamp in different conditions by
different power voltage driven, so that the energy saving
effect of thesystemismore prominent, thewhole system
dedggnismorereasonable.
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