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[54] Title of Utility Model

Multiple Light Source Lighting Device

[57] Abstract

This utility model relates to a multiple light source
lighting device. The LED light source assembly built in
the lamp housing and the ballast of the fluorescent tube
light source are connected to the switching controller,
and the LED light source assembly and the fluorescent
tube light source can be switched as needed. The power
supply enters the switching controller, and the switching
controller outputs two circuits to control the LED light
source assembly and the fluorescent tube light source,
respectively. When the power is turned on, the switching
controller sets the combined circuit of the LED light
source with low power to work. When high illuminance
lighting is required, the switching controller is switched
to the high-power fluorescent tube light source to work
by turning off the power supply for a short time and then
turning it on. When powered on, it can operate the
specific infrared, ultrasonic, and electromagnetic wave
remote controller, and the switching controller can be
controlled via the receiver, so as to satisfy the reasonable
needs of energy saving and practicality.
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1. A multiple light source lighting device, comprising a lamp housing (1), a fluorescent tube light source (2) installed
on it, and a ballast (3) for controlling the fluorescent tube light source (2), characterized in that the lamp housing (1)
is equipped with an LED light source assembly (4) and a switching controller (5); the power supply is divided into
two circuits through the switching controller (5), and each circuit is connected to the LED light source assembly (4)
and the ballast (3) respectively.

2. A multiple light source lighting device according to claim 1, characterized in that the switching controller (5)
comprises an AC-DC converter (5-1), a bistable controller (5-2), a control triggering signal circuit (5-3), an LED light
source assembly driver (5-4), a fluorescent tube assembly driver (5-5); the AC-DC converter (5-1) outputs DC to the
bistable controller (5-2), the LED light source assembly driver (5-4) and the fluorescent tube assembly driver (5-5),
and the control triggering signal circuit (5-3); the signal of the control triggering signal circuit (5-3) is divided into
two sub-circuits through the bistable controller (5-2) to control the LED light source assembly driver (5-4) and the
fluorescent tube assembly driver (5-5), respectively.

3. A multiple light source lighting device according to claim 1 or 2, characterized in that the AC-DC converter (5-1)
in the switching controller (5) uses a transformer to step down and then rectify and filter the current.

4. A multiple light source lighting device according to claim 1 or 2, characterized in that the AC-DC converter (5-1)
in the switching controller (5) uses a capacitor to step down and then rectify and filter the current.

5. A multiple light source lighting device according to claim 1 or 2, characterized in that the fluorescent tube assembly
driver (5-5) is a transistor-driven micro-relay; the LED light source assembly driver (5-4) is a constant current source
circuit composed of transistors.

6. A multiple light source lighting device according to claim 1 or 2, characterized in that the control triggering signal
circuit (5-3) uses the power supply as an input signal to control the LED light source assembly (4) and energize the
light bulb, or switch to a fluorescent tube light source (2) and energize the light bulb.

7. A multiple light source lighting device according to claim 1 or 2, characterized in that the control triggering signal
circuit (5-3) is sequentially connected with a remote control triggering signal circuit (5-3a) and a remote control signal
receiver (5-3b); after the power is turned on, the remote control signal transmitter (5-3c) transmits a signal, and the
LED light source assembly (4) is energized and illuminated through the remote control signal receiver (5-3b) and the
remote control triggering signal circuit (5-3a), or switches a fluorescent tube light source (2) to energize and illuminate
the light, or turns off the light.

8. A multiple light source lighting device according to claim 7, characterized in that infrared or ultrasonic or
electromagnetic wave signals are used for signal transmission between the remote control signal receiver (5-3b) and
the remote control signal transmitter (5-3c).

9. A multiple light source lighting device according to claim 1 or 2, characterized in that in the control program:

(A) when the power is turned on for the first time, the LED light source assembly (4) is energized and illuminated;
(B) subsequently, if the power supply is cut off for 0.5 seconds to 2 seconds and then turned on (or there is an interval
between sending out the second remote control signal), it will switch to energize and illuminate the fluorescent tube
light source (2);

(C) if the power is cut off for more than 3 seconds, then turned on (or there is an interval between sending out the
second remote control signal), process (A) above will be repeated.
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Multiple Light Source Lighting Device
Technological Field
The present utility model relates to a lighting fixture and a control method thereof.
Background Art

At present, residential lighting is mainly based on a single fluorescent lamp, and the control method is one switch to
control one lamp or one switch to control multiple lamps. The lighting environment is single. If a dimmable fluorescent
lamp is used, the cost is high, the power is low, and the operation is unstable. If a dimmable incandescent lamp is used,
the efficiency is low. If a single LED light source is used to achieve high illumination intensity, the cost is relatively
high and the total lighting efficiency is low. If multiple lamps and switches are used, the wiring will be complicated
and there will be many lamps, which will affect the visual environment. If only one switch is used to control three
groups of incandescent lamps through a thyristor controller, it is only suitable for multi-head chandeliers, not for
controlling fluorescent lamps, and the operation is also cumbersome.

Content

In order to meet the lighting needs of people at home, it is best to combine the lamps needed for security lighting,
sleep lighting, and high illuminance lamps for other activities. It requires controlling the assembly of LED light sources
and fluorescent tube light sources to work alternately according to the needs of daily life. It can adjust the illumination
intensity, and use the existing lighting power lines. This is easy to implement, thereby bringing convenience to users.

The purpose of this utility model is achieved by the following technical solution. This utility model is composed of
the following parts: lamp housing 1, fluorescent tube light source 2, ballast 3, LED light source assembly 4, and
switching controller 5. The power supply is connected to the switching controller 5 through an external switch and a
power line 6. The output of the switching controller 5 is divided into two circuits. One circuit is connected to the LED
light source assembly 4, and the other circuit is connected to the ballast 3 of the fluorescent tube light source.

The switching controller 5 in this utility model includes an AC-DC converter 5-1, a bistable controller 5-2, a control
triggering signal circuit 5-3, an LED light source assembly driver 5-4, and a fluorescent tube assembly driver 5-5. The
power flows into the AC-DC converter 5-1 through power cord 6. The AC-DC converter 5-1 outputs DC to the bistable
controller 5-2, the LED light source assembly driver 5-4, the fluorescent tube assembly driver 5-5 and the control
triggering signal circuit 5-3. The signal from the control triggering signal circuit 5-3 is output through two circuits of
the bistable controller 5-2 to control the LED light source assembly driver 5-4 and the fluorescent tube assembly driver
5-5, thereby switching the power output.

The AC-DC converter 5-1 in the switching controller 5 uses a rectification and filter circuit after step-down by a
transformer, or a rectification and filter circuit after step-down by a capacitor.

The fluorescent tube combined driver 5-5 is a transistor-driven miniature relay. The LED light source assembly driver
5-4 is a constant current source circuit made up of transistors.

The LEDs in the LED light source assembly 4 can be multiple white, yellow, green, blue and other high-efficiency
LED light sources.

The ballast 3 can be an electronic ballast matched with a fluorescent tube, or an inductance ballast.
The bistable controller 5-2 can be composed of dual transistors, resistors and capacitors, or an integrated circuit JK
flip-flop or D flip-flop.

The control triggering signal circuit 5-3 uses power supply as an input signal. A remote control triggering signal circuit
5-3a and its remote control signal receiver 5-3b (infrared, or ultrasonic, or electromagnetic wave) can be added. After
the power is turned on, the remote control signal transmitter 5-3c transmits a signal, and the LED light source assembly
4 is energized and illuminated through the remote control signal receiver 5-3b and the remote control triggering signal
circuit 5-3a, or switches a fluorescent tube light source 2 to energize and illuminate the light, or turns off the light.

When the power is turned on for the first time, the LED light source assembly 4 is energized and illuminated. If the
power supply is cut off for 0.5 seconds to 2 seconds and then turned on (or there is an interval between sending out

Page 3 of 36



200520060421.X Specification Page 2/6

the second remote control signal), it will switch to energize and illuminate the fluorescent tube light source 2. If the
power supply is cut off for more than 3 seconds and then turned on (or there is an interval between sending out the
second remote control signal), it will repeat the first process mentioned above.

Compared with the prior art, this utility model can reduce energy consumption and is more convenient to use. One
light can meet the needs of two lighting environments at home.

An overview of several common lighting scenarios:

(1) Fluorescent lighting: composed of a fluorescent tube and a ballast in the lamp housing, and an external switch. The
switch is connected to the power supply of the ballast, and the fluorescent tube light source is controlled through the
ballast output. The light environment in this scenario is single.

(2) Full LED dimmable lighting: composed of a controller, an AC to DC regulated power supply and an LED light
source in the lamp housing, and an external dimming controller. The external dimming controller turns on and off the
AC power to convert it into a DC regulated power supply, and at the same time connects the signal to the controller,
and the controller adjusts the lighting brightness of the LED light source. In this scenario, the circuit is complicated,
the cost is high, and the lighting efficiency is low.

(3) Dimmable fluorescent lighting: composed of a fluorescent tube and a dimmable ballast inside the lamp housing,
and an external dimming controller. The external dimming controller turns on and off the power supply of the
fluorescent light source and adjusts output power voltage to the dimmable ballast. The dimmable ballast adjusts the
fluorescent tube current according to the input voltage to control the lighting brightness of the fluorescent tube. In this
scenario, the circuit is complicated, the cost is high, and it is unstable when working with low power.

(4) Dimmable incandescent lighting: composed of a light bulb installed on the lamp holder, and an external dimming
controller. The external dimming controller turns the power on and off and adjusts the lamp voltage to control the
brightness of the light bulb. This scenario is prone to generate harmonics to disturb the grid, and the service life is
short.

(5) Incandescent lighting: composed of a light bulb installed on the lamp holder, and an external switch. The light
bulb is connected to the power supply through the switch. In this scenario, the efficiency is low and the service life is
short.

The following is a table of performance comparison between the above-mentioned common lighting device scenarios
and the lighting solution of this utility model:

Assuming that the light bulb is installed on the top, the daily low power lighting is 0.2-2 Lx, 4 hours a day, and the
high power lighting is 80-150 Lx, 1 hour a day. The installation of the lamp is ceiling-mounted, the installation height
is 2.8 m, and the electricity fee is RMB 1.00/KWh.

Parameters E'Zt:]nr?j;eld Estimated Estimated
Total Low High Comprehensive Estimated Lighting Comprehensive Energy_
Power Power . . Cost - Cost of Consumption
Power Service Life Electricity S .

I Usage Usage (RMB Lighting for for Five
Lightin (W) W W (h) Cost Five Y v
Method (W) (W) yuan) (RMB ive Years ears

(RMB yuan) (KWh)
yuan)
Fluorescent | 40 40 40 ~5,000 ~35.0 73 430 365
Full LED 100 1.5 100 ~80,000 ~350.00 38.69 543.45 193.45
Dimmable
Dimmable 40 10 40 ~4,500 ~150.0 29.2 326 146
Fluorescent with
dimmer
Dimmable 150 10 150 ~800 ~40.0 69.35 431.75 346.75
Incandescent with
dimmer

Incandescent | 150 100 150 ~8,000 ~9.0 273.75 1,422.75 1,368.75
This Utility | 40.8 0.8 40.8 ~85,000 ~90.0 15.77 168.84 78.84
Model
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Note: 1. It is estimated that a 40W fluorescent light tube is about RMB 15.00, and a 150W incandescent light bulb is
about RMB 5.00.

2. See Example 1 for the lighting device of this utility model mentioned in the above table.

Description of Figures

A more detailed description of the present utility model is provided below in conjunction with figures and examples.
Figure 1: Appearance of Example 1

Figure 2: Block Diagram of Electrical Connections

Figure 3: Main Sectional View of Example 1

Figure 4: A-direction View of Example 1

Figure 5: Electrical Schematic Diagram of the Switching Controller 5

Figure 6: Waveform Diagram of the Measurement Points on the Switching Controller 5

Figure 7: Schematic Diagram of the Remote Control for the Switching Controller 5

Figure 8: Schematic Diagram of the Receiver of Example 6

Figure 9: Schematic Diagram of the Transmitter of Example 6

Figure 10: Main Sectional View of Example 2

Figure 11: Sectional View of Example 2

Figure 12: Main Sectional View of Example 3

Figure 13: Main Sectional View of Example 4

Figure 14: Main Sectional View of Example 5

Figure 15: Schematic Diagram of the Receiver of Example 7

Figure 16: Schematic Diagram of the Transmitter of Example 7

Figure 17: Block Diagram of the Electrical Connection of the Remote Control

Note: 1 lamp housing, 1-1 lampshade, 1-2 reflector, 1-3 support rod, 1-4 electrical box, 1-5 base, 1-6 bottom plate,
1-7 counterweight, 1-8 lower support rod, 2 fluorescent tube light source, 2-1 connector, 2-2 fluorescent tube holder,
3 ballast, 4 LED light source assembly, 4-1 LED light source insulation seat, 5 switching controller, 5-1 AC-DC
conversion, 5-2 bistable controller, 5-3 control triggering signal circuit, 5-3a remote control triggering signal circuit,
5-3b remote control signal receiver, 5-3c remote control signal transmitter, 5-4 LED light source assembly driver,
5-5 fluorescent tube combined driver, 6 power cords, 7 fixing screws, 8 switch, a, b, ¢, d waveform measurement
points, U voltage, t1 and t2 power-off delay interval (t1 = 0.5-2 seconds, t2 >= 3 seconds).

Preferred Embodiments

Example 1

This utility model is further described in detail in conjunction with Figures 1, 3 and 4. This is a ceiling-mounted
multiple light source lighting device. The lamp housing 1 is a ceiling-mounted metal base. The fluorescent tube light
source 2 is clamped on the lamp housing 1 with the fluorescent tube holder 2-2. The ballast 3, the LED light source
assembly 4 and the switching controller 5 are fixed on the lamp housing 1 with the fixing screws 7. The translucent
plastic lampshade 1-1 is clamped on the lamp housing 1. The fluorescent tube light source 2 is a 40W annular
fluorescent tube connected to the output of the ballast 3 through a connector 2-1. The ballast 3 is an electronic ballast.
The ballast 3 is connected to the fluorescent tube circuits P and N through the switching controller 5. The LED light
source assembly 4 is 8 D5 white LEDs with the same electrical parameters, which are uniformly arranged in a ring.
Every 4 LEDs are connected in series into two groups, and these two groups are connected to the sub-circuits L1 and
L2 and the common terminal G in the LED circuit of the switching controller 5. The LED light source assembly 4 is
evenly placed on the lamp housing 1 through the insulating seat 4-1. Both the LED light source assembly 4 and the
fluorescent tube light source 2 can emit uniform light through the lampshade 1-1. The switching controller 5 is
connected to the power supply through the power cord 6.

As shown in Figures 2, 5 and 6, and the switching controller 5, wherein the AC-DC converter 5-1 adopts a capacitor
to step down the voltage and to rectify and filter the current. C1 is a 0.68 UF/400 VAC step-down capacitor, R1 and
R2 are the discharge resistors for C1, D1-D4 is a bridge rectifier circuit, D5 is a diode, R3 is a 100 A/1 W current
limiting resistor, DW1 is a 13 /1 W voltage regulator tube, and C2 is a filter capacitor. The bistable controller 5-2
uses Part a of the integrated circuit IC, and the IC model is CD4013. The control triggering signal circuit 5-3 is
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composed of R4 and C3. The LED light source assembly driver 5-4 is a constant current circuit composed of transistors
BG2, BG3, R6 and R7. After the LED load is connected, adjust the resistance of R7 to make the current on R7 reach
40 mA, and R8 and R9 evenly flow into two sub-circuits of L1 and L2 of the LED circuit. Each sub-circuit supplies
power to 4 LED light sources connected in series. The fluorescent light source assembly driver 5-5 is a miniature relay
Type XJ driven by R5, D6 and transistor BG1, and the power supply to the fluorescent tube ballast is turned on and
off by the normally open contact P on the relay Type XJ. The shell of the switching controller 5 is a flame-retardant
plastic box. The AC-DC converter 5-1 outputs 13V DC to the bistable controller 5-2, the LED light source assembly
driver 5-4 and the fluorescent light source assembly driver 5-5, and controls the triggering signal circuit 5-3. The
signal from the control triggering signal circuit 5-3 is output through two circuits (one positive and one negative) of
the bistable controller 5-2 to control the LED light source assembly driver 5-4 and the fluorescent tube assembly driver
5-5. Figure 6 is a voltage U and time waveform diagram of the measuring points on the switching controller 5. The
power-off delay interval t1 value is adjusted by adjusting the resistance value of R4 and the capacity value of C3. The
power-off delay interval t2 value is adjusted by adjusting the capacity value of C2.

When the power is turned on for the first time, the LED light source assembly 4 is energized and illuminated. If the
power supply is cut off for 0.5 seconds to 2 seconds and then turned on, it will switch to energize and illuminate the
fluorescent tube light source 2. If the power supply is cut off for more than 3 seconds and then turned on, it will repeat
the first process mentioned above.

This utility model example makes full use of the existing fluorescent ceiling lamp and the existing lighting power line,
and achieves the purpose of multiple light source switching by adding an LED light source assembly 4, a switching
controller 5 and some connecting wires, thereby reducing energy consumption and meeting the needs of the lighting
environment.

Example 2

This utility model is further described in detail in conjunction with Figures 10 and 11. This is a ceiling-mounted or
suspended multiple light source lighting device. The difference from Example 1 is that the lamp housing 1 is a
fluorescent tube holder; the lamp housing 1 is equipped with a special reflector 1-2; the fluorescent tube light source
2 is a straight tube; it is equipped with a corresponding connector 2-1 and a U-shaped transparent lampshade 1-1; the
LED light source assembly 4 is arranged in two straight rows. Other aspects of this example are the same as Example 1.

Example 3

This utility model is further described in detail in conjunction with Figure 12. This is a suspended multiple light source
lighting device. The difference from Example 1 is that the lamp housing 1 is a spherical cover bracket; the fluorescent
tube light source 2 and the ballast 3 are integrated; the lampshade 1-1 is a milky white translucent spherical cover.
The lampshade 1-1 is installed on the lamp housing 1 with fixing screws 7, and the connector 2-1 on the lamp housing
1 is a screw lamp base. The LED light source assembly 4 is evenly and circularly arranged on the lamp housing 1
through the insulating seat 4-1. The switching controller 5 is installed in electrical box 1-4. The lamp housing 1 is
connected with the electrical box 1-4 with a support rod 1-3. The support rod 1-3 is a hollow tube. The interior of this
hollow tube passes through the power cord that connects to the power supply. The base plate 1-6 on the electrical box
1-4 is the fixing plate for the whole device. Other aspects of this example are the same as Example 1.

Example 4

This utility model is further described in detail in conjunction with Figure 13. This is a desktop multiple light source
lighting device. The difference from Example 1 is that the switching controller 5 and the ballast 3 are installed in the
base 1-5. The power is led to the switching controller 5 by the power cord 6 through the switch 8 . The lamp housing
1 is connected with the base 1-5 with a support rod 1-3. The support rod 1-3 is a hollow tube. The interior of this
hollow tube passes through the power cord that connects to the power supply. The bottom plate 1-6 under the base
1-5 is the support plate of the whole device, which is used to stably place the whole device. The counterweight 1-7 is
placed in the base 1-5. Other aspects of this example are the same as Example 1.
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Example 5

This utility model is further described in detail in conjunction with Figure 14. This is a floor multiple light source
lighting device. The difference from Example 1 is that the switching controller 5 and the ballast 3 are installed in the
electric box 1-4. The power supply is connected to the switching controller 5 by the power cord 6 through the switch
8. The lamp housing 1 is connected with the electrical box 1-4 with a support rod 1-3. The electrical box 1-4 is
connected with the base 1-5 with the lower supporting rod 1-8. The support rod 1-3 and the lower supporting rod 1-8
are hollow tubes. The interior of these hollow tubes passes through the power cord that connects to the power supply.
The bottom plate 1-6 under the base 1-5 is the support plate of the whole device, which is used to stably place the
whole device. The counterweight 1-7 is placed in the base 1-5. Other aspects of this example are the same as Example 1.

Example 6

This utility model is further described in detail in conjunction with Figures 1, 2, 3, 6, 7, and 17. This is a remote-
controlled ceiling-mounted multiple light source lighting device. The difference between the switching controller 5 in
this example and that of Example 1 is that the AC-DC converter 5-1 adopts a transformer BT to step down the voltage
and rectify and filter the current. The control triggering signal circuit 5-3 is composed of R4 and C3. In addition, there
is a remote control triggering signal circuit 5-3a. It consists of Part b of another bistable controller I1C, the resistor R10
and diodes D7, D8 and D9 in the integrated circuit. The input terminal Cin of Part b of the integrated circuit IC receives
the high-level pulse of the remote control signal receiver 5-3b (infrared, or ultrasonic, or electromagnetic wave), and
turns off the output from the LED light source assembly driver 5-4 and the fluorescent light source assembly driver
5-5 through D8 and D9. After receiving the next high-level pulse, it turns on the output from the LED light source
assembly driver 5-4 and the fluorescent light source assembly driver 5-5. In addition, R10 and D7 reverse the output
state of Part a of the integrated circuit IC through the control triggering signal circuit 5-3, and switch the output from
the LED light source assembly driver 5-4 and the fluorescent light source assembly driver 5-5. E+ and G are the power
input terminals of the remote control signal receiver 5-3b. Other aspects of this example are the same as Example 1.

An infrared remote control signal receiver 5-3b is shown in Figure 8. The infrared receiving tube VD1 receives the
infrared intermediate frequency signal, which is pre-amplified by the low-frequency filter composed of triodes GB4
and GBS5, resistors R11 and R12, and capacitor C4. After the amplified signal is frequency-selected by the ceramic
filter SB1, the signal is further amplified by a direct coupling amplifier circuit composed of transistors BG6 and BG7,
resistors R13, R14, R15, R16 and R17, and capacitor C6. The amplified signal is detected by capacitors C5 and C7,
diodes D10 and D11, and resistor R18. The detected signal is amplified by the field effect transistor BG8 and the
resistor R19, and the Cin terminal is connected to the remote control triggering signal circuit 5-3a for remote control.

An infrared remote control signal transmitter 5-3c is shown in Figure 9. It uses battery GB. After pressing button S,
transistors GB9 and GB10, resistors R20, R21, R22 and R23, capacitor C8, and ceramic filter SB2 perform frequency
selection and then output the signal to the oscillator. The output intermediate frequency signal is amplified by the
current through triode GB11, and drives the infrared transmitting tube VD2 to transmit the infrared intermediate
frequency signal.

The infrared remote control signal transmitter as shown in Figures 8 and 9 is used in combination with the infrared
remote control signal receiver. The working wavelengths of the infrared transmitting tube VD2 and the infrared
receiving tube VD1 must be consistent. The performance parameters of the ceramic filters SB1 and SB2 are the same.
When using the remote control infrared transmitter, the infrared transmitting tube faces the remote control signal
receiver, and the infrared remote control works within a distance of 6-8 m.

When the power is turned on for the first time, the LED light source assembly 4 is energized and illuminated. If the
power supply is cut off for 0.5 seconds to 2 seconds and then turned on (or there is an interval between sending out
the second remote control signal), it will switch to energize and illuminate the fluorescent tube light source 2. If the
power supply is cut off for more than 3 seconds and then turned on (or there is an interval between sending out the
second remote control signal), it will repeat the first process mentioned above.
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Example 7

A voice control circuit is shown in Figures 15, 16 and 17. An ultrasonic remote control signal receiver 5-3b is shown
in Figure 15. The ultrasonic receiver SB3 receives ultrasonic signals. Transistors BG12 and BG13, resistors R24, R25,
R26, R27 and R28, and capacitor C10 form a direct coupling amplifier circuit to further amplify the signal, and the
amplified signal is detected by capacitors C9 and C11, diodes D12 and D13, and resistor R29. The detected signal is
amplified by the field effect transistor BG14 and the resistor R30, and the Cin terminal is connected to the remote
control triggering signal circuit 5-3a for remote control. Other aspects of the control device are the same as those in
Example 6.

An ultrasonic remote control signal transmitter 5-3c is shown in Figure 16. It uses battery GB1. After pressing button
S1, transistors GB15 and GB16, resistors R31, R32, R33 and R34, capacitors C12 and C13, and ultrasonic transmitter
SB4 perform frequency selection and then output the signal to the oscillator. The ultrasonic transmitter SB4 outputs
ultrasonic waves of a certain wavelength. After the power flows through the resistor R35 and the light-transmitting
diode D14, it indicates the state of the button.

The ultrasonic remote control signal transmitter as shown in Figures 15 and 16 is used in combination with the
ultrasonic remote control signal receiver. The working wavelengths of the ultrasonic receiver SB3 and the ultrasonic
transmitter SB4 must be consistent. When using a remote-controlled ultrasonic transmitter, the ultrasonic transmitter
needs to be aimed at the receiver, and the ultrasonic remote control can work within a distance of 6-8 m.
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1. —MLZLEREEE, SFTAERE (1. ZEX TS RE (2) MBS
JEUR (2) FIEIRA (3) 4k HFEETHRRE (U BEEF LED A EHE 4 UR
iR (5), HESHEHITHI (5) 4 7K, 4% LED RIEAS (4). B (3).
2. RIFEAFER 1 TRMSAERAEE, R EETHREFE 6) AETEHRTH
2 (51, MREEFIE (5-2), Bk ESHEE (5-3). LED XEHA S W (5-4).
RHEASHSNE (5-5); WHMTHRE (5-1) MHEREIESEER (5-2). LED X%
HAEWEE (5-4) MRAEASHSES (5-5) REHMEESHEEK (6-3); BHlMEES
B (5-3) BIE 5, SAFAEHEE (5-2) 4> — M, 4> 5 %) LED XeIRA & K588 (5-4).
RAEAEWEEE (5-5).
3 MRBEBCMER 1 5 2 Frid IS LIRS, JUSMEA TSR (5) ANKHERE
¥ (5-1) RAREREEEBRRE.
4. WEHFER 112 RS ERARE, JFEETHEEHE (6) ARTERT
Begd (5-1) KBRS SR RER.
5. MRIEAFER 1 5 2 Frd 2 IR ERE, AT RATHASEIH (5-5) b
HERENARI RS LED RIEA S EWHE (5-4) N R AT HRNIERIE R,
6. MREAFIZR 12 RN SHFERAEKE, HRTEETEIMEESHEE (5-3) B
WARNES, HH LED BEAS (4) EER, sUIBRRAEERE (2) EHEH,.
7. ARERRIER 1 52 IR RFEREEE, LIS EAETEMERS S HE (5-3) F
BEFEEMARS T HE (5-3a). BEFSEEE (5-3b); EREBEEEHERES RS
# (5-3c) KEMES, BidBEESEBES (5-3b). BEMERESHEREK (5-3a) #4%) LED
HRASE (O FHREY, RUFBBZOCENRR (2) BEHEH, SOCHRR,
8. MMWHFIER 7 FIRMEBNERGEE, L TETEEESENE (5-3b) 58K
SR (5-3¢) ZIAIKME 5 %8 F 40 Bl 75 i B B B AS 5 o
9. MIEARER 1 &K 2 FTRMZHERPEE, HEFEETRHRERF:

A) HIRESEEIER, LED REAES (4) WHERE,;

B) WiEFHHHEBFRIT 0.5 B~2 BUINIEEE (BRERH ZUEEESHAERR, U

PR R AE IR (2) R,
C) VIWTHYEE 3 MEEE (REH —KEBEESHER), EELERA).
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ZRFERPEE
BT,
ASC R HT B R — i RRBAT B R T K
EREKR

BRERRY; DBR—MRNT HE, BB — MRS — BT R — I i)
RN, REDERER—; ERATREHRELT, BER, KR TERARE;
EFRH AT, BB HREE—K LED AERH, EADSEORERN, MK
K, BPARKEM . HERASTEIFR, KBER, TEHEEMEIFE; EXH—
FRATHEEEHSREH=ZA 08T, RERTELRT, NEATERNIOLT, BES
EZPARAE

AHRMIBFRREFEAFE, ¥eeRy. BREANTASHTEEENNES
REMITREMAN—: RBAFREES LED REAS 5T NRETEIE, AW RHA
M, FHAANRHBELEE, 5Tl NIAFERS.

ALAFRE B FREE FRBARN FRELH: ZLHFRHAHITATESE 1. RAEBELR
2, HHYIES 3. LED RIRA A 4. Hridsdlis 5 &, BHESIMNETT L. HiER 6 ERIFIHESRE
H28 S, HMprhag s Ml Bk, —BKEELED RiEA S 4, —BEBERCENEMETS 3.

ALRF B P RIEHIE S AR EMTHE 5-1. A EHE 52, BHRES
B #% 5-3. LED JGIRA S WA 5-4. RABTH SN 5-5; HEHHEL 6 SIAXERE
#ed% 5-1, WERZHRE 5-1 i HREXRAE S8 5-2. LED XIHEA S K5h88 5-4 M5Ot
BHEWE 5-5 RIEHMEE S HEE 5-3; BHMREESHE S-3 MES, EXRERH S
5-2 g, 6 LED XEA A IR0 5-4 P B A4 WEh38 5-5 Vst .

HR IR S AR ER SR 5-1 RARERMEE. BRI AEEHEE, B RARE
BEIESS . BT IE T H B

FNEH W 5-5 N AAEE RSB BEE:; LED RFEASENE 54 A SEEA
FRFAE RV LB

LED ¥4 4 4 FH LED TASA A HE. #E. &6, LESEFEEN LED XK.

HIREE 3 " SROCEAHEC R R TS . SHRRERE.

AR GRS 5-2 THNRAEESHEE. aF4Am, WEHAERSER IK RHR:R D
fith 2 2% o

Bl RS H 5-3 AHEBEIRAGS, THNBEMERES EE 5-3a ILBEES
B8 5-3b (LL4MR. BB UL, ERERBES), FEEREE, hHENBERES RS S-3c
RBES, EERESEEE 5-30 FRHSERMAE S HEE 5-3a, KiEH LED R4
A4 EE R, BT E IR 2 1 B R DL R SC P A .

HIREE M, LED XIRAA 4 HTRE I, £ 052 BHERUINEEE (RN
FHEW —GEEE SRR, VIHRERNAENIR 2 #ATRIATIE. #Eid 3 BHBRETINE
Bl (BRHEABR _REBFESHER), EX EREHKIRE.

3
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W 2/5m

ALRF R SMAERMEL, FREEREHE, FRTE, —RTHRIERMARYL
HENRE.
LU R 77 SRR -

D

2

3

4)

5

TR, AT AR ERE ROE RS, SVETTR: FPRBE RS AR,
RS R RITORE R, HIREE—,

4 LED W6, ST RFEAARAZHIEE, Ui Biita kIR & LED J4iK,
SRERERIS: SMERB RIS R ERRE TN EE, ANERES
B hlRE, i HAS AT LED ARRARE, KBERAELH. HRIK.
BOCKTTRBR . AT REAARETOLER SRS, S ERAE: SE
VAGARTT R T AT B YR A TR B R R IR 2 AT DCEIRAS, WA ARIE
P N R REBHITOLE B, BREFITCENRARE, KMERRER,
I E TN A TRE .

BRUTATRCIE, IR FIT kL, SAERS: SMEEESITXBREA Y
ST, EHEATHRAEARE, BEAERTIHEN, Faik.

FRUTIEE, IR T kL, AMEIR: TREMITRERRE, MK, &
k.

UTA LRI E LREEE S AT BUREL AR LR
B A TR SR R B 223k, O EEIRBE 02~2Lx 8K 4 /i, BB 80~150Lx1
NEE, (THRZFEART, ZFRHE 2.8m, BH% 1 L/KWh.

2% | B (KGR | SR | 64| BE | — S8 LS8 AEM
o\ |y R HF& BEEACGO | B K H B R SRR
e BH (W) | (W) (W) (h) B R4 & ]| (KWh)
J7 (Ju) M Gu)
WHAT | 40 40 40 ~35.0 73 430 365
~5000

4> LED | 100 1.5 100 ~80000 |~350.0 |38.69 54345 |193.45
ALt
KT | 40 10 40 ~4500 | ~150.0 29.2 326 146
Al FiReaE
H 4R AT | 150 10 150 ~800 ~40.0 69.35 43175 | 346.75
Ly TR
BT | 150 100 150 ~8000 |~9.0 273.75 | 1422.75 | 1368.75
A SZF (408 |08 40.8 ~85000 | ~90.0 15.77 168.84 |78.84
Brad

¥ 1. Bt 40W TENEIT 4 15 Jo/AR, 150W JiRIY 5 76/
2. RS HRREEE L 1
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M3 =% RB
TS M B SE R T A L R B R — .

K 1 SEHER— R/ B

B 2: A BETIER

& 3: Sl — R EFIE

B 4 Scilpl—r A FALE

B 5. Bl s wRIERE

B 6: Fhiag s asrE

B 7: Bevhishas 5 B e R

B 8: Sifdsl 7S Bk A8 fR B

B 9 SEHEMRI 7S I R AT 2% IR R

B 10zt e EFIME

B 1S — A

B 1250 = R

B 13:3c i) Ui EE A

B 14: 5z L EF A

A 1552 L R A R 2R

B 165 i R A 28 IR R

B 17 @5 R BT HE

e UVATEFEM, 1-1T0%, 122 /P43, 123 R, 14 888, 1-5 )88, 1-6 KiR,1-7
BLER, 1-8 T3LARM, 2 RMAERME, 2-1 8k, 22 ROBEEE, 3 #Hilldd, 4LED X4
&, 4-1 LED JCURZa%k 06, S ki, 5-1 RHMBHRE, 52 WWaAEH®R, 53 #f
RAESHE, 5-3a BHMEGESHE, 530 BRESEKES, 5-3c BiRE S5 RHHEE, 54LED
HIEAA WA, 5-5 RABFHSWSHEE, 6 HIRL, 7 HERE, 87K, a. by o A
WA, U, tl. 2 B e FEE (t1=05~2 8, 2>=3#).
R&EEEAN
SE ] —

GAE 1. 3. ANATHEFR —SEAER, —HRIA S AEREEE, TARMK
1 ABRTMAEBIES, FREEIR 2-2 BREERE 2 FEITRFEH 1 L, FEERIT 7
WA 3. LED LR A 4 sl s AeT AR 1 £, FBEPBRITE 1-1 £ET
BTtk 1 by 5OLE R 2 4 40W FRIFORE Ed Bk 2-1 BREREUIAS 3 i b, B
B3 HBFRENS, FERS 3 BEHBREHEIR S MREITERE P. N k, LED REHASE 4
h 8 NMESHHFIN DS A LED, 3#83851H 5, 8 4 A~ LED B A 5 RSl
2 SLED BB L1, L2, 3tHE G L LED XEAS 4 Bl A%k 4-1 WS BE
ITREFAR 1 L, LED XEHE 4 POLENIE 2 WEEEI TR 1-1 KBNS, ¥k
Foihlas 5 Wit Ea Lk 6 BREEE.

W 2. 5. 6 FIRKERIEHEE S, KPR ERZTRE 5-1 XFABRAMEENBRIEEE
B, C1 & 0.68UF/400VAC %2, R1. R2 4 C1 I, D1~D4 A #FxC8ui d gk,
D5 4 #%, R34 100Q/1W [R¥HEE, DW1 % 13V/IW REE, C2 AU A: Whs
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s 5-2 R R 1C-a #4r, IC BS54 CD4013; iR {55 B 5-3 H R4, C3
HR: LED YCIRH AN 54 X &A% BG2. BG3. R6. R7 ARKET HE, LED fi#
BeE T fE M i # R7 MBEAEAF R7 LAY 40mA, B R8. R9 AJHiAk LED BIB&HI L1,
L2 38K, A3 4 AN BB LED ¥ ROLEH S W3 5-5 4 RS, D6 f 5 E BGI
INEHR RISk Y X, gk R XT BE LS P TR ROCE MRS I, Biid sis
MBI, T EMT B 5-1 it 13V ERENRAEHEE 5-2. LED XiEH S HKshES
5-4 FIRNE A A WINEE 5-5 RIEHIMEE T HEMK 5-3; BhHlRESHKEKS-3HES, &%
RAEHIES S22 f01E A s, 5 LED t¥EA S IR 3h 88 54 M B A SN 5-5;
B 6 AFEHRIERISS S MRS BE U SHEERE, BaEn R o EfdH% R4 A, C3
KHEMEAT R, W aEn R 2 AR C2 ARMEHTIHE.

HIREEE YR, LED KR4S 4 TR TIE: F£05~2 BB ETINEEE, T1kRE
RHE IR 2 BATRE T/E. 8l 3 o RBEvINEERE, B8 LRy KIRE.

A SEFRHRISER, FRARFARA RGBT, RMARARBLE, ¥in LED XIE4AE 4.
HEREEHE 5 RKESE, B2 RV RHERIE LT ER KK RAE K.
SEEE] —

2eE 10, 11 NATHFME—PFRNHEER, —MRM. AEAZLRRBEEE,
5LHEH—ARFRIT R 1 ARAEE, THRRE 1 EERATHRNS 12, RAE
KR 2 HERE RN B 2-1. U BUEHAATE 1-1, LED MEHE 4 HRFIEHE: K
R [F L H—.
SE B =

THSEEE 12 ¥ATHFHE—SEAm#ER, —MRESLLERPEE, 5%
Bl — AR BT 1 hIRBE TR, RAGENE 2 58ERB 3 —6R, =11 A3
HEYEARRAE, ITH 1-1 HECBRAT 7 fBEITAERAE 1 b, TERMS 1 bagEk 241
HUBFELT Sk, LED MIRA A 4 Fid 44k i 4-1 WML EEIT AETA 1 L, HiRriEHs
5RAEHBE -4 0, TARARE L SHEE 1- 4 FSTAN 13 3TEE, AR 13 380
T, WFBESBREMBL, B88 1-4 LRARR 1-6 AN REBER : HKRRIEHE—.
SE Jiti 5] DY

THEEE 13 NATHHES —PEaniER, —FHERALAFHERAEE, 5y
— RNERIRH B H2S 5 SRS 3 TAKEE 1-5 A, HIFEHBIELZL 6 L% 8 5| BH#Es
HI#E 5, ATHEFTAR 1 58 1-5 FSURM 1-3 3HTER, AN 13 3808, AFHESERE
HIFEZR, JERE 1-5 TRIRR 1-6 BN RE AR, ABNEEMRERE, KE 1-5 B
ARCER 1-7; HRREHH—.
SEEB F

THEEE 14 XELHFEE—SHEMANER, —MERXZCHEEAEE, S%H
Bl— AR RLHITHE S SERB I XERRE 14K, BIRHEBERS 6 2% 85|18
Bpshlag s, ITHERE 1 5HBE 14 B3R 13 3HTEE, f88 14 5FE 15 HFX
AAFF 1-8 BHATHERE, AN 1-3. FTRAM 1-8 AZF0E, WFEABENSRE, KB1ST
HIER 1-6 HEANEE AR, ABRDMEENHRERE, KRB 1-5 AEFRER 1-7; KR
LE—
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L 7N

TEHZEE 1. 2. 3. 6. 7. 17 ¥ALAFHEER—DHFANME, —HEBERTRS
SR, HhHREns s 5Ll —ARPERXERLHSE 5-1 RHLERBT R
FERER BB, =Hlfhk{E S8k 5-3 5 R4, C3 Ak, HARBBMAEESHEEE 5-3a,
P A L BR H 55 — N DRSS 1 28 1C-b #84>. =1BH R10 A1 —# % D7. DS8. D9 ik, Rk
HL#% IC-b #B4r BIMi A3 Cin Ba BB %15 5B 8s 5-3b (LL51MR . IRl Bi) BIsEB-F
Fket, it D8. D9 XM LED YiRA & WN48 5-4 T AEH & WKaN3E 5-5 ffa, B3l
TR ThkeR S, SO LED JRIRA AR50 54 ML A S EKSE 5-5 Bk, R
R10 #1 D7 i =l R 15 5 K 5-3 FAEMKHERK IC-a i/ HORAME, Ul LED R4
S IRFN2E 5-4 MR NEEASWSNEE 5-5 Bk, B+, G ABEE SIS 5-3b MHIREE A i
H A LR — .

K 8 BT R —Rh 4 4 2238 15 (5 5 B8 5-3b, L AMBCE VD1 BB AA R s 5,
=% GB4. GBS XHM R11. R12. BA C4 AMERBEERK, ik EERK
38 SB1 %45, H=#% BG6. BG7 A HH R13. R14. R15. R16. R17 KA C6 ARE
BERABKHEBENESH PR, BANESHEA C5. C7TH#K¥ D10, D11. HH
R18 BHTHE, RIEERE S LM NE BG8 MHH R19 K, i Cin SnBEE AR E T8
5-3a TS

& 9 PR —ML SR BIE S R4 88 5-3¢c, B GB, TS, =& GBY.
GB10 X HFH R20. R21. R22. R23, % C8 K& EH e SB2 ARt S ¥iR% 2 T
Y5, B RE S =% GB11 MRMKIE, WIS KHFE VD2 RELIFHIES.

K 8. 9 A EEEE T RSB SO EERE SBERBEENH, 45 kHE VD2
B4 EgeE VD1 TR KE 8, WEEES SB1. SB2 MRS HAMHE, FHERL
AR B ST RRE, LN RETE ST E BB E S BN, 7 6~8m FEE ARA RSN RBRIEM.

HREEE YR, LED XBEAS 4 MATHRE T/, 7 05~2 BRREInEEEE GRS
HER - RERFE SRR, DHREENR 2 HTRETE. B8 3 DraETINE
Bl (RRHFBER KERFESHER, EE LREKIR,

SEHEE

W 15, 16 17 sl —FE#S s, B 15 BEEEBHEE SIS 5-3b, Ak
2 SB3 WA A S, 2=H% BG12. BG13 #1HkH R24. R25. R26. R27. R28 K%
C10 AR EERME MK BEBIETH—PBK, BAHESHBEE CI. C11 fIZiKkE D12,
D13, =#BH R29 #HTRISE, KEEHESEHUMNE BG14 FHM R30 BUK, # Cin i@
bR AR S 5-3a BHTER:; HKAWHERES LR,

& 16 BERERES K% 5-3¢, Hith GB1, % F#4 S1, =% GB15. GB16 kH#
FH R31. R32. R33, R34, ®% C12, C13 KEAHRITEE SB4 AL B BiRG# 1T,
RBFE RS SB4 Sl — BB KA, RN BEIRREA HM R35. R ZWE D14, B
RS

B 15, 16 PHBAREE RSB EEFERBEISBEEMNA, #FEENKEE SB3 54
PR SB4 I THBKE—, (FHBRHARRMEN, BEKRHEENERNE,
£ 6~8m AR L HEAEREENEM.
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