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(57) According to an embodiment, a luminaire (1; 2;
3; 4; 5; 5’; 100) includes a plurality of light source units
(10, 11; 22, 23A, 23B; 32, 33A, 33B; 42, 43; 52; 101, 102)
having mutually different characteristics; and a plurality
of diffusing units (12, 13; 24, 25A, 25B; 34, 35A, 35B; 44,

45; 53, 53’; 103, 104) configured to diffuse light emitted
from the light source units (10, 11; 22, 23A, 23B; 32, 33A,
33B; 42, 43, 52; 101, 102) and have mutually different
characteristics.
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Description

FIELD

[0001] Embodiments described herein relate generally to a luminaire.

BACKGROUND

[0002] In the case of reducing the glare of a luminaire, generally a diffusing material having a high degree of diffusion
is used in such a way that the light-emitting portion of the luminaire (hereinafter, referred to as "luminous part") becomes
a light-emitting face having uniform in-plane luminance. Alternatively, it is also possible to configure the light-emitting
face by arranging a plurality of light sources at closely-spaced and equal intervals. By ensuring uniformity in the luminance
of the luminous part, it becomes possible to reduce the glare that is felt at the time of directly looking at the luminaire.
[0003] However, in the case when there is uniformity in the luminance of the luminous part, although it becomes
possible to reduce the glare, it leads to a drop in the luminous efficiency (i.e., the ratio of the total luminous flux of the
luminaire to the total luminous flux of the light sources) thereby resulting in a decline in the energy-saving capacity of
the luminaire. Moreover, in the configuration of arranging a plurality of light sources at closely-spaced and equal intervals,
an enormous number of light sources is used thereby resulting in an increase in the manufacturing cost of the luminaire.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004]

FIG. 1 is a diagram for explaining definition of terms;
FIG. 2 is a diagram that conceptually illustrates a configuration of a luminaire according to a first embodiment;
FIG. 3 is a diagram illustrating an environment in which the luminaire according to the first embodiment is installed;
FIG. 4 is a diagram for explaining the characteristics of the luminaire according to the first embodiment;
FIG. 5 is a diagram for explaining the characteristics of a luminaire according to the conventional technology;
FIG. 6 is a perspective view that schematically illustrates a luminaire according to a second embodiment;
FIG. 7 is a functional block diagram for explaining the functions of the luminaire according to the second embodiment;
FIG. 8 is a perspective diagram that schematically illustrates a luminaire according to a third embodiment;
FIG. 9 is a functional block diagram for explaining the functions of the luminaire according to the third embodiment;
FIG. 10 is a diagram for schematically explaining the distribution of luminous intensity of a light source;
FIG. 11 is a diagram illustrating an environment in which the luminaire according to the third embodiment is installed;
FIG. 12 is a diagram for explaining the characteristics of the luminaire according to the third embodiment;
FIG. 13 is a perspective view that schematically illustrates a luminaire according to a fourth embodiment;
FIG. 14 is a perspective view that schematically illustrates a luminaire according to a fifth embodiment;
FIG. 15A is a diagram illustrating a configuration example of light source units in the luminaire according to the fifth
embodiment;
FIG. 15B is a diagram illustrating a configuration example of the diffuser plate in the luminaire according to the fifth
embodiment;
FIG. 16 is a perspective view that schematically illustrates a luminaire according to a modification example of the
fifth embodiment;
FIG. 17 is a diagram illustrating a configuration example of light source units in the luminaire according to the
modification example of the fifth embodiment;
FIG. 17B is a diagram illustrating a configuration example of the diffuser plate in the luminaire according to the
modification example of the fifth embodiment; and
FIG. 18 is a diagram for explaining another example of the definition of maximum luminance that can be adopted
in the embodiments and the modification example.

DETAILED DESCRIPTION

[0005] According to an embodiment, a luminaire includes a plurality of light source units having mutually different
characteristics; and a plurality of diffusing units configured to diffuse light emitted from the light source units and have
mutually different characteristics.
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Definition of terms

[0006] Prior to giving the explanation of embodiments, the definition of terms is given with reference to FIG. 1. In FIG.
1, section (a) is a cross-sectional view of a luminaire 100, and section (b) is a front view of the luminaire 100. In the
following explanation, the face from which a luminaire emits most of the light is called the front face of that luminaire.
For example, when a luminaire is installed to the ceiling, then the face of the luminaire opposite to the floor is referred
to as the front face.
[0007] With reference to FIG. 1, the luminaire 100 includes two light source units 101 and 102 each of which has light
sources, as well as includes diffuser plates 103 and 104. The diffuser plate 103 diffuses the light emitted from the light
source unit 101 so that the diffused light is thrown out to the outside of the luminaire 100. Similarly, the diffuser plate
104 diffuses the light emitted from the light source unit 102 so that the diffused light is thrown out to the outside of the
luminaire 100.
[0008] With reference to FIG. 1; light-emitting portions, light-emitting faces, and a luminous part are defined as the
portions through which the light is emitted from the luminaire 100. A light-emitting portion is the portion from which the
light is thrown out when a light source unit is placed in a dark place. In the example illustrated in FIG. 1, the surfaces of
the light source units 101 and 102 are treated as light-emitting portions 105 and 106, respectively.
[0009] A light-emitting face is the portion from which the light is thrown out when one type of the light source unit and
one type of the diffusing unit are placed in a dark place. In the example illustrated in FIG. 1, for example, regarding the
light source unit 101 combined with the diffuser plate 103; that face of the diffuser plate 103 from which the light is thrown
out and which is on the opposite side to the side of the light-emitting portion 105 is treated as a light-emitting face 107.
In an identical manner, regarding the combination of the light source unit 102 and the diffuser plate 104; that face of the
diffuser plate 104 which is on the opposite side to the side of the light-emitting portion 106 is treated as a light-emitting
face 108.
[0010] A luminous part is the portion from which the light is thrown out when a luminaire is placed in a dark place. In
the example illustrated in FIG. 1, a luminous part 109 includes the light-emitting faces 107 and 108. The light thrown out
from a luminous part contains direct light that is the light emitted from light source units; contains diffused light that is
the light emitted from the light source units and thrown out through diffusing units installed in combination with the light
source units; and reflected light that is the light emitted from the light source units and reflected from a reflective material
(not illustrated) provided in the light source units. However, that is not the only possible case. That is, as long as the
light thrown out from a luminous part can contain at least one of the direct light, the diffused light, and the reflected light;
it serves the purpose.

First embodiment

[0011] Given below is the explanation of a luminaire according to a first embodiment. Herein, the luminaire according
to the first embodiment includes light source units of two or more types, each of which includes one or more light sources
and has different characteristics such as at least the maximum luminance; and includes diffusing units of two or more
types, each of which diffuses the light emitted from a light source unit and has different characteristics such as at least
the degree of diffusion.
[0012] In the luminaire according to the first embodiment, in the luminous part, a light-emitting face that is seen on a
frequent basis in foveal vision and a light-emitting face that is seen not on a frequent basis but on rare occasions in
foveal vision are configured by combining different types of light source units and diffusing units. With that, a luminaire
having a reduced glare and having a high usage efficiency of the light emitted from the light sources can be provided at
a low manufacturing cost.
[0013] More particularly, the luminaire according to the first embodiment includes a first light source unit and includes
a second light source unit that has a lower maximum luminance as compared to the maximum luminance of the first
light source unit. Moreover, the luminaire according to the first embodiment includes a first diffusing unit and includes a
second diffusing unit that has a smaller degree of diffusion as compared to the degree of diffusion of the first diffusing
unit. In the luminaire according to the first embodiment, the first light source unit and the first diffusing unit are combined
to configure a first lighting unit, and the second light source unit and the second diffusing unit are combined to configure
a second lighting unit.
[0014] Herein, the maximum luminance points to the maximum value of luminance distribution in the light-emitting
face of a light source unit. Moreover, the degree of diffusion is expressed as the haze or the degree of dispersion. The
haze gives an indication of film transparency and represents turbidity. The haze can be obtained from the ratio of the
diffused transmission light to the total transmission light. The degree of dispersion indicates an angle at which, when
the center of the direction of emission of light is considered to be 0°, the luminance becomes 50% with respect to the
luminance at 0°. Thus, greater the degree of dispersion, more superior is the diffuseness.
[0015] FIG. 2 is a diagram that conceptually illustrates a configuration of the luminaire according to the first embodiment.
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With reference to FIG. 2, a luminaire 1 includes two types of light source units, namely, a first light source unit 10 and
a second light source unit 11 that have mutually different characteristics. The first light source unit 10 as well as the
second light source unit 11 includes one or more light sources. The first light source unit 10 has a higher maximum
luminance as compared to the maximum luminance of the second light source unit 11, and has the light-emitting face
of smaller area as compared to the area of the light-emitting face of the second light source unit 11. Moreover, in the
example illustrated in FIG. 2, in the luminaire 1, the first light source unit 10 includes a plurality of first light source units
101, 102, and 103. In this example, the sum of areas of the light-emitting faces of the first light source units 101, 102, and
103 is smaller than the area of the light-emitting face of the second light source unit 11.
[0016] Moreover, the luminaire 1 includes a first diffuser 12 and a second diffuser 13 that have mutually different
characteristics. Herein, the first diffuser 12 is set to have a greater degree of diffusion as compared to the degree of
diffusion of the second diffuser 13.
[0017] In the luminaire 1, the first light source unit 10 and the first diffuser 12 are combined to configure a first lighting
unit. That is, in the first lighting unit, the light emitted from the first light source unit 10 is thrown out to the outside of the
luminaire 1 through the first diffuser 12. Similarly, in the luminaire 1, the second light source unit 11 and the second
diffuser 13 are combined to configure a second lighting unit. That is, in the second lighting unit, the light emitted from
the second light source unit 11 is thrown out to the outside of the luminaire 1 through the second diffuser 13.
[0018] Explained below with reference to FIGS. 3 and 4 is the effect achieved with the use of the luminaire 1 according
to the first embodiment. In the explanation with reference to FIGS. 3 and 4, the constituent elements identical to the
constituent elements illustrated in FIG. 2 are referred to by the same reference numerals, and the detailed explanation
thereof is not repeated.
[0019] In FIG. 3 is illustrated an environment in which the luminaire 1 according to the first embodiment is installed.
Herein, the luminaire 1 is installed to a ceiling 140 in such a way that a luminous part 14 of the luminaire 1 is facing the
floor. Moreover, it is assumed that a worker 131 is present at a position b that is close to the position directly below the
luminaire 1, while it is assumed that a worker 130 is present at a position a that is distant from the position b. More
particularly, with respect to the luminaire 1 in which the first lighting unit and the second lighting unit are configured
adjacent to each other, the position a is away in the direction from the first lighting unit.
[0020] For the anteriorly-facing worker 130, the luminous part 14 comes in sight. Thus, there is a possibility that the
luminous part 14 is seen on a frequent basis in foveal vision. In contrast, since the worker 131 is present close to the
position directly below the luminaire 1, that is, the luminous part 14; the luminous part 14 is not seen on a frequent basis
but may be seen on rare occasions in foveal vision.
[0021] FIG. 4 is a diagram for explaining the characteristics of the luminaire 1 according to the first embodiment. In
FIG. 4, section (a) illustrates an example of the luminance distribution of the luminaire 1, while section (b) illustrates a
cross-sectional view of the luminaire 1 corresponding to section (a). An example of the luminance distribution resulting
from the light-emitting portions of the light source units 10 and 11 is illustrated by a curved line 200 in section (a) in FIG.
4. The luminance distribution resulting from the light-emitting portion of the first light source unit 10 is smaller in width
and has a higher peak. In contrast, the luminance distribution resulting from the light-emitting portion of the second light
source unit 11 is larger in width but has a lower peak than the peak of the first light source unit 10.
[0022] An example of the luminance distribution in the surfaces, that is, the light-emitting faces of the first diffuser 12
and the second diffuser 13 or the luminance distribution in the luminous part 14 is illustrated by a curved line 201 in
section (a) in FIG. 4. Herein, since the second light source unit 11 having a low maximum luminance and a large area
of the light-emitting portion is combined with the second diffuser 13 having a low degree of diffusion, the luminance
distribution of the light emitted from the second light source unit 11 is substantially identical to the configuration in which
the second diffuser 13 is not disposed. On the other hand, since the first light source unit 10 having a high maximum
luminance and a small area of the light-emitting portion is combined with the first diffuser 12 having a high degree of
diffusion, the luminance distribution of the light emitted from the first light source unit 10 has a suppressed peak and a
dispersed luminance thereby making the luminance distribution smooth. Moreover, because of the first diffuser 12 having
a high degree of diffusion and the second diffuser 13 having a low degree of diffusion, the luminance distribution resulting
from the light-emitting faces of the light source units 10 and 11 is kept at the substantially equal level.
[0023] Thus, even in the case when, from the side of the first light source unit 10 that has a high degree of luminance,
the worker 130 looks at the luminous part 14 of the luminaire 1 in foveal vision; the glare felt by the worker 130 is reduced
because the light emitted from the first light source unit 10 is diffused at the first diffuser 12, which has a high degree of
diffusion, so that the luminance peak of the light is kept low.
[0024] Moreover, for example, even in the case when the worker 131 looks upward at the luminous part 14 of the
luminaire 1 on rare occasions, the light that directly enters foveal vision is the light that is emitted from the second light
source unit 11 having a low degree of luminance and that is diffused at the second diffuser 13. Hence, the glare felt by
the worker 131 is reduced. Moreover, in case the light emitted from the first light source unit 10 having a high degree of
luminance enters foveal vision of the worker 131, the light emitted from the first light source unit 10 is diffused at the first
diffuser 12, which has a high degree of diffusion, so that the luminance peak of the light is kept low. Hence, the glare
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felt by the worker 131 is reduced.
[0025] Moreover, since the second light source unit 11 having a low degree of luminance is combined with the second
diffuser 13 having a low degree of diffusion, a high luminous efficiency is achieved for the light emitted from the second
light source unit 11. Herein, the luminous efficiency points to the ratio of the total luminous flux thrown out from the
luminous part with respect to the total luminous flus emitted from the light sources. Furthermore, the luminance distribution
in the luminous part is adjusted by combining different types of light sources with different types of diffusers. As a result,
reduction in the glare can be achieved at a low manufacturing cost.
[0026] Given below is further explanation of the effect of the first embodiment. In order to reduce the glare felt from a
luminaire, generally a diffusing material having a high degree of diffusion is used in such a way that the luminous part
of the luminaire has uniform luminance distribution. However, in this method, as described already, the luminous efficiency
of the lighting undergoes a decline. Alternatively, in the method in which a plurality of light sources is arranged at closely-
spaced and equal intervals so as to ensure uniformity in the luminance distribution in the luminous part, a large number
of light sources are required. That results in an increase in the manufacturing cost of the luminaire.
[0027] Herein, uniformity in the luminance distribution in the luminous part is ensured with the aim of reducing the
glare that is felt when one directly looks at the luminous part. However, in practice, since a luminaire is installed to the
ceiling inside a room, it is believed that the luminous part is not usually seen by the workers. Thus, it is not essential to
have uniform luminance distribution in the luminous part. Moreover, the visual properties of people are such that details
in foveal vision are observable but details toward peripheral vision are not easily visible. Hence, while considering a
luminous part that matches with the visual properties of people, the luminance distribution neither needs be uniform nor
needs to be evenly non-uniform.
[0028] In Japanese Patent Application Laid-open No. 2009-048955, a luminaire is disclosed in which luminous effi-
ciency as well as reduction in the glare is achieved using a diffusing material having different degrees of diffusion in
part. FIG. 5 is a diagram for explaining the characteristics of a luminaire 400 according to the conventional technology.
In the luminaire 400; with respect to a light source 401, a diffusing unit 410 having a low degree of diffusion (i.e., having
high luminous efficiency) is positioned in the portion that does not easily come in sight, while a diffusing unit 411 having
a high degree of diffusion (i.e., having low luminous efficiency) is positioned in the portion that easily comes in sight.
With that, luminous efficiency as well as reduction in the glare is achieved. Meanwhile, in FIG. 5, the light source 401 is
illustrated to be divided into a light source 401A that is on the side of the diffusing unit 410, and a light source 401B that
is on the side of the diffusing unit 411.
[0029] In FIG. 5, section (a) illustrates an example of the luminance distribution in a luminous part 412 of the luminaire
400, while section (b) illustrates a cross-sectional view of the luminaire 400 corresponding to section (a). An example
of the luminance distribution resulting from the light-emitting portions of the light sources 401A and 401B is illustrated
by a curved line 210 in section (a) in FIG. 5. Herein, since the light sources 401A and 401B represent the same light
source, the luminance distribution resulting therefrom is equally small in width and has an equally high peak.
[0030] An example of the luminance distribution in the surfaces, that is, the light-emitting faces of the diffusing units
410 and 411 is illustrated by a curved line 211 in section (a) in FIG. 5. Herein, on the side of the diffusing unit 410 having
a low degree of diffusion (i.e., on the right-hand side in FIG. 5), the luminance distribution of the light emitting from the
light source 401A is substantially identical to the luminance distribution in the case in which the diffusing unit 410 is not
disposed. On the other hand, on the side of the diffusing unit 411 having a high degree of diffusion (i.e., on the left-hand
side in FIG. 5), the light source 401B has a suppressed peak and a dispersed luminance thereby making the luminance
distribution smooth.
[0031] Thus, if, from the side of the diffusing unit 411, the worker 130 looks at the luminous part 412 of the luminaire
400 in foveal vision; the glare that is felt by the worker 130 is reduced because the light emitted from the light source
401B is diffused at the diffusing unit 411 so that the luminance peak of the light is kept low.
[0032] On the other hand, when the worker 131 looks upward at the luminous part 412 of the luminaire 400 on rare
occasions, the light that is emitted from the light source 401A passes through the diffusing unit 410 having a low degree
of diffusion and enters foveal vision of the worker 131 at a high peak of luminance distribution. As a result, the worker
131 feels the glare of the light. Although it is believed that looking directly at the luminous part 412 of the luminaire 400,
which is installed to the ceiling, is not done on a frequent basis; it is not an infrequent occurrence to look upward at the
ceiling during a break time or by chance. Thus, it cannot be said that the conventional technology enables achieving
reduction in the glare.
[0033] In contrast, as described above in the first embodiment, the first light source unit 10 having a high degree of
luminance and a small area is combined with the first diffuser 12 having a high degree of diffusion, while the second
light source unit 11 having a low degree of luminance and a large area is combined with the second diffuser 13 having
a low degree of diffusion. As a result, reduction in the glare can be achieved regardless of the line of sight.
[0034] Meanwhile, in the explanation given above, the maximum luminance of the light-emitting face of the second
lighting unit is set to be substantially equal to the maximum luminance of the light-emitting face of the first lighting unit.
However, that is not the only possible case. Alternatively, for example, the maximum luminance of the light-emitting face
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of the second lighting unit can be set to be higher than the maximum luminance of the light-emitting face of the first
lighting unit; or the maximum luminance of the light-emitting face of the first lighting unit can be set to be higher than the
maximum luminance of the light-emitting faces of the second lighting unit.

Second embodiment

[0035] Given below is the explanation of a second embodiment. In the second embodiment is explained a more
concrete example of the luminaire 1 according to the first embodiment. FIG. 6 is a perspective view that schematically
illustrates a luminaire 2 according to the second embodiment. As illustrated in FIG. 6, the luminaire 2 according to the
second embodiment includes a control unit 21, a first light source unit 22, second light source units 23A and 23B, a first
diffusing unit 24, second diffusing units 25A and 25B, and a reflector unit 26. All these constituent elements are housed
in a housing 20. In the example illustrated in FIG. 6, each of the first light source unit 22, the second light source unit
23A, and the second light source unit 23B includes a plurality of light source units.
[0036] Moreover, each of the first light source unit 22, the second light source unit 23A, and the second light source
unit 23B includes one or more light sources, and has the output thereof controlled by the control unit 21. The first diffusing
unit 24 diffuses the light emitted from the first light source unit 22. The second diffusing unit 25A diffuses the light emitted
from the second light source unit 23A. The second diffusing unit 25B diffuses the light emitted from the second light
source unit 23B. The reflector unit 26 reflects the light emitted from each of the first light source unit 22, the second light
source unit 23A, and the second light source unit 23B in a corresponding predetermined direction.
[0037] The constituent elements of the luminaire 2 are described below in detail. The first light source unit 22 has a
high maximum luminance and a small area of the light-emitting portion. In contrast, each of the second light source units
23A and 23B has a lower maximum luminance but a larger area of the light-emitting portion as compared to the first
light source unit 22. The first diffusing unit 24 has a higher degree of diffusion as compared to the second diffusing units
25A and 25B. The first light source unit 22 and the first diffusing unit 24 are combined to configure a first lighting unit.
Similarly, the second light source unit 23A and the second diffusing unit 25A are combined as well as the second light
source unit 23B and the second diffusing unit 25B are combined to configure a second lighting unit.
[0038] As illustrated in FIG. 6, in the luminaire 2, the second lighting unit is divided into a first portion that includes the
second light source unit 23A and the second diffusing unit 25A, and a second portion that includes the second light
source unit 23B and the second diffusing unit 25B. In the luminaire 2, the first lighting unit is placed in a sandwiched
manner between the first portion and the second portion of the second lighting unit. However, that is not the only possible
case. Alternatively, the second lighting unit can be placed around the first lighting unit or can be placed to enclose the
first lighting unit. Herein, it is desirable that the second lighting unit is disposed along at least two directions around the
first lighting unit. Meanwhile, the positioning relationship between the first lighting unit and the second lighting unit can
be opposite to the positioning relationship described above.
[0039] As a result of combining the second light source units 23A and 23B respectively with the second diffusing units
25A and 25B, it becomes possible to reduce the glare while maintaining a high luminous efficiency. Moreover, as a result
of combining the first light source unit 22 with the first diffusing unit 24, it becomes possible to reduce the glare with due
considerations to the manufacturing cost. If the first lighting unit, which is configured by combining the first light source
unit 22 and the first diffusing unit 24, and the second lighting unit, which is configured by combining the second light
source units 23A and 23B and the second diffusing units 25A and 25B, are appropriately disposed not only with respect
to the light-emitting faces seen not on a frequent basis in foveal vision but also with respect to the light-emitting faces
seen not on a frequent basis but on rare occasions in foveal vision; it becomes possible to provide the luminaire 2 with
due considerations to the manufacturing cost, the luminous efficiency, and reduction in the glare.
[0040] Meanwhile, it is desirable that the area of the light-emitting face of the first lighting unit is substantially equal to
about 30% of the area of the luminous part of the luminaire 2. The basis for 30% is explained schematically. At present,
while designing interior lighting by taking into account the glare, generally the unified glare rating (UGR) method is used.
According to the UGR method, the visual field applied in a design is defined in the position index table written in the
technical report CIE 117-1995 published by the International Commission on Illumination. According to the position index
table, the applicable range of vision is about 70° from side to side in the horizontal direction and about 60° in the elevation
angle direction.
[0041] Generally, it is considered that most of the work of the workers is done while keeping the horizontal direction
as the visual field. In this case, at the time of doing the work while keeping the horizontal direction as the visual field, it
can be thought that the light having the elevation angle equal to or greater than about 60° does not really enter the field
of view of the workers, and there is not much effect as far as the glare is concerned. That is, in the present method of
designing the illumination by taking into account the glare, the information of light having the elevation angle equal to
or smaller than about 60° is mainly used, and the information of light having the elevation angle equal to or greater than
about 60° is nearly not used.
[0042] In other words, the light-emitting faces that are seen not on a frequent basis but on rare occasions can be said
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to represent information of light having the elevation angle equal to or greater than about 60°. In terms of light distribution
data of a luminaire, it can be said that such light-emitting faces represent the light distribution data of angles equal to or
smaller than about 30° with respect to the vertical angle. That is, the light-emitting faces that are seen not on a frequent
basis but on rare occasions indicate the portions having the size of about 30° of the entire luminous part (and positioned
near the center).
[0043] Thus, in the luminaire 2 according to the second embodiment, any light-emitting face that is configured with
the combination of a light source unit and a diffusing unit is set to have the size within a predetermined range of error
from 30% of the entire luminous part. For example, any light-emitting face is set to have the size equal to or greater than
26% and equal to or smaller than 34% of the entire luminous part. With that, it becomes possible to achieve reduction
in the glare of the luminous part that is seen not on a frequent basis but only on rare occasions.
[0044] FIG. 7 is a functional block diagram for explaining the functions of the luminaire 2 according to the second
embodiment. In FIG. 7, the constituent elements identical to the constituent elements illustrated in FIG. 6 are referred
to by the same reference numerals, and the detailed explanation thereof is not repeated. Moreover, in FIG. 7, the second
light source units 23A and 23B are collectively illustrated as a second light source unit 23. Similarly, the second diffusing
units 25A and 25B are collectively illustrated as a second diffusing unit 25.
[0045] A first lighting unit 27 includes the first light source unit 22, the reflector unit 26, and the first diffusing unit 24.
A second lighting unit 28 includes the second light source unit 23, the reflector unit 26, and the second diffusing unit 25.
Thus, the reflector unit 26 is the common constituent element between the first lighting unit 27 and the second lighting
unit 28. The control unit 21 drives the first light source unit 22 and the second light source unit 23, and illuminates them.
In the first lighting unit 27, the light emitted from the first light source unit 22 is thrown out to the outside through the first
diffusing unit 24 and is reflected from the reflector unit 26. Moreover, the light reflected from the reflector unit 26 is thrown
out to the outside through the first diffusing unit 24 along with the light emitted from the first diffusing unit 24. The
configuration of the second lighting unit 28 is identical to the configuration of the first lighting unit 27. Hence, that
explanation is not given.
[0046] Meanwhile, in the explanation given above, the maximum luminance of the light-emitting face in the second
lighting unit 28 is set to be substantially equal to the maximum luminance of the light-emitting face in the first lighting
unit 27. However, that is not the only possible case. Alternatively, the maximum luminance of the light-emitting face in
the second lighting unit 28 can be set to be higher than the maximum luminance of the light-emitting face in the first
lighting unit 27; or the maximum luminance of the light-emitting face in the first lighting unit 27 can be set to be higher
than the maximum luminance of the light-emitting face in the second lighting unit 28.

Third embodiment

[0047] Given below is the explanation of a third embodiment.
[0048] In the third embodiment, the explanation is given about an example in which light emitting diode (LED) modules
are used as the light sources in each of the first light source unit 22, the second light source unit 23A, and the second
light source unit 23B of the luminaire 2 according to the second embodiment.
[0049] FIG. 8 is a perspective diagram that schematically illustrates a luminaire 3 according to the third embodiment.
As illustrated in FIG. 8, the luminaire 3 according to the third embodiment includes a DC power supply unit 31; a first
LED module 32 functioning as a light source unit; second LED modules 33A and 33B functioning as light source units;
a first diffuser 34 functioning as a diffusing unit; second diffusing units 35A and 35B functioning as diffusing units; and
a reflector unit 36. All these constituent elements are housed in a housing 30. In the example illustrated in FIG. 8, each
of the first LED module 32, the second LED module 33A, and the second LED module 33B includes a plurality of LED
modules.
[0050] Each of the first LED module 32, the second LED module 33A, and the second LED module 33B includes one
or more LEDs as light sources, and has the output (luminance) controlled by the current value of the direct-current power
supplied from the DC power supply unit 31. The first diffusing unit 24 diffuses the light emitted from the first LED module
32. The second diffusing units 35A and 35B respectively diffuse the light emitted from the second LED modules 33A
and 33B. The reflector unit 36 reflects the light emitted from each of the first LED module 32, the second LED module
33A, and the second LED module 33B in a corresponding predetermined direction.
[0051] The constituent elements of the luminaire 3 are described in detail. The first LED module 32 has a high maximum
luminance and a small area of the light-emitting portion. In contrast, each of the second LED modules 33A and 33B has
a lower maximum luminance but a larger area of the light-emitting portion as compared to the first LED module 32. The
first diffuser 34 has a higher degree of diffusion as compared to the second diffusing units 35A and 35B. The first LED
module 32 and the first diffuser 34 are combined to configure a first lighting unit. Similarly, the second LED module 33A
and the second diffuser 35A are combined as well as the second LED module 33B and the second diffuser 35B are
combined to configure a second lighting unit.
[0052] As illustrated in FIG. 8, in the luminaire 3, the second lighting unit is divided into a first portion that includes the
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second LED module 33A and the second diffuser 35A, and a second portion that includes the second LED module 33B
and the second diffuser 35B. In the luminaire 3, the first lighting unit is placed in a sandwiched manner between the first
portion and the second portion of the second lighting unit. However, that is not the only possible case. Alternatively, the
second lighting unit can be placed around the first lighting unit or can be placed to enclose the first lighting unit. Herein,
it is desirable that the second lighting unit is disposed along at least two directions around the first lighting unit. Meanwhile,
the positioning relationship between the first lighting unit and the second lighting unit can be opposite to the positioning
relationship described above. Moreover, it is desirable that the area of the light-emitting face of the first lighting unit is
substantially equal to about 30% of the area of the luminous part of the luminaire 3.
[0053] FIG. 9 is a functional block diagram for explaining the functions of the luminaire 3 according to the third em-
bodiment. In FIG. 9, the constituent elements identical to the constituent elements illustrated in FIG. 8 are referred to
by the same reference numerals, and the detailed explanation thereof is not repeated. Moreover, in FIG. 9, the second
LED modules 33A and 33B are collectively illustrated as a second LED module 33. Similarly, the second diffusing units
35A and 35B are collectively illustrated as a second diffuser 35.
[0054] A first lighting unit 37 includes the first LED module 32, the reflector unit 36, and the first diffuser 34. A second
lighting unit 38 includes the second LED module 33, the reflector unit 36, and the second diffuser 35. Thus, the reflector
unit 36 is the common constituent element between the first lighting unit 37 and the second lighting unit 38. The DC
power supply unit 31 drives the first LED module 32 and the second LED module 33, and illuminates them. In the first
lighting unit 37, the light emitted from the first LED module 32 is thrown out to the outside through the first diffuser 34
and is reflected from the reflector unit 36. Moreover, the light reflected from the reflector unit 36 is thrown out to the
outside through the first diffuser 34 along with the light emitted from the first diffuser 34. The configuration of the second
lighting unit 38 is identical to the configuration of the first lighting unit 37. Hence, that explanation is not given.
[0055] The first LED module 32 as well as the second LED module 33 is configured with a ceramic substrate; a plurality
of white LED packages installed on one face of the ceramic substrate; and a terminal for establishing connection with
a power source unit. Herein, an LED package includes an LED chip to make it easier to get connected with the substrate.
Thus, a single LED package configures a single light source.
[0056] As the first LED module 32, it is possible to implement an LED module in which white LED packages have a
large-sized light-emitting portion. As an LED package of such a type, it is possible to use, for example, a chip on board
(COB) having a large-sized light-emitting portion by arranging a plurality of LED chips in a compact manner. On the
other hand, as the second LED module 33, it is possible to implement an LED module in which white LED packages
have a small-sized light-emitting portion. As an LED package of such a type, it is possible to use, for example, white
LED packages of the surface mount device (SMD) type. Meanwhile, it is desirable that a heat-conducting sheet or grease
is applied in between the materials (such as portions of the housing) that come in contact with the first LED module 32
and the second LED module 33.
[0057] Meanwhile, the configuration of the first LED module 32 and the second LED module 33 is not limited to the
configuration described above. For example, the second LED module 33 can be configured by closely arranging white
LED packages of the SMD type or can be configured using white organic light emitting diode (OLED).
[0058] Moreover, it is also possible that the first LED module 32 and the second LED module 33 have different light
distribution characteristics. For example, white LED packages having the light distribution characteristic called Lambertian
distribution (Lambertian surface) can be used in the second LED module 33; while white LED packages having directional
distribution of luminous intensity can be used in the first LED module 32. The uniform diffuser points to a light-emitting
face that has the same luminance when viewed from any angle, and is non-directional as far as the light distribution is
concerned.
[0059] Herein, explained below in a schematic manner and with reference to FIG. 10 are the directional characteristics
of a light source. The spread of light emitted from a light source is expressed as the light distribution, and is illustrated
as a light distribution diagram in which the luminous intensity [ cd] (candela) is plotted. When the spread of light, that is,
the light distribution is expressed in terms of an angle; that angle is called a spread angle. Generally, as illustrated in
section (a) in FIG. 10, an angle in the range of angles in half of the bottom luminous intensity is called a spread angle.
In the example illustrated in section (a) in FIG. 10, the portion equal to half of the bottom luminous intensity intersects
with vertical angles of 30°, and the spread angle is equal to 60°.
[0060] The spread angle is broadly divided into the following five types depending on the angle: a narrow-angle-type
spread angle (smaller than 15° with respect to the vertical direction); a middle-angle-type spread angle (equal to or
greater than 15° but smaller than 30° with respect to the vertical direction); a wide-angle-type spread angle (equal to or
greater than 30° but smaller than 90° with respect to the vertical direction); a semi-overall-type spread angle (equal to
or greater than 90° but smaller than 180° with respect to the vertical direction); and an overall-type spread angle (180°
with respect to the vertical direction).
[0061] In the example illustrated in section (b) in FIG. 10, in the range of angles in half of the bottom luminous intensity,
an angle equal to or greater than 30° but smaller than 90° with respect to the vertical direction represents a wide-angle-
type spread angle and is said to have a wide light distribution. In contrast, in the example illustrated in section (c) in FIG.
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10, in the range of angles in half of the bottom luminance, an angle equal to or greater than 15° but smaller than 30°
with respect to the vertical direction represents a middle-angle-type spread angle and is said to have a narrow light
distribution. A light source having directional distribution of luminous intensity points to a light source having a narrow-
angle-type spread angle, a middle-angle-type spread angle, or a wide-angle-type spread angle. On the other hand, a
light source having non-directional distribution of luminous intensity points to a light source having a semi-overall-type
spread angle or an overall-type spread angle.
[0062] In this way, if a light source unit having a non-directional light-emitting face is used, then the light having a wide
light distribution can be obtained without difficulty. Thus, a diffuser having a comparatively lower degree of diffusion can
be used as the first diffuser 34. As a result, it becomes possible to reduce the glare and to obtain the light of high luminous
efficiency.
[0063] Meanwhile, the configuration can be such the first LED module 32 and the second LED module 33 has different
correlated color temperatures. For example, white LED packages of a high correlated color temperature can be used
in the second LED module 33, and white LED packages of a low correlated color temperature can be used in the first
LED module 32. Generally, as compared to a light source having a high correlated color temperature, a light source
having a low correlated color temperature tends not to cause a glare. For that reason, if the first LED module 32 of the
first lighting unit 37, which constitutes a light-emitting face seen not on a frequent basis but only on rare occasions, is
set to have a lower correlated color temperature than the correlated color temperature of the second LED module 33 of
the second lighting unit 38, which constitutes a light-emitting face seen on a frequent basis; then it becomes possible
to obtain the lighting in which the glare is reduced to a greater extent.
[0064] Moreover, the configuration can be such that the first LED module 32 and the second LED module 33 have
different color rendering indices. For example, white LED packages having a high color rendering index can be used in
the second LED module 33, while white LED packages having a low color rendering index can be used in the first LED
module 32. Generally, as compared to a light source having poor color rendering properties, a light source having
excellent color rendering properties tends to have a good color appearance. For that reason, if the first LED module 32
of the first lighting unit 37, which constitutes a light-emitting face seen not on a frequent basis but only on rare occasions,
is set to have a lower color rendering index than the color rendering index of the second LED module 33 of the second
lighting unit 38, which constitutes a light-emitting face seen on a frequent basis; then it becomes possible to obtain the
lighting in which not only the glare is reduced to a greater extent but also the appearance of colors is taken into account.
[0065] In this way, by having different arrangements of LED packages, different light distribution characteristics, dif-
ferent correlated color temperatures, and different color rendering indices for the first LED module of the first lighting
unit 37 and the second LED module 33 of the second lighting unit 38; it becomes possible to reduce the glare in a more
efficient manner.
[0066] The reflector unit 36 can be made of, for example, a metallic plate. For example, the reflector unit 36 is made
of a material such as a steel plate, and is disposed to encompass the first LED module 32 and the second LED module
33. Herein, it is desirable that the inner side of the reflector unit 36, that is, the surface of the reflector unit 36 facing the
first LED module 32 and the second LED module 33 is coated with a highly reflective paint of white color. However, the
configuration of the reflector unit 36 is not limited to this configuration. Alternatively, the reflector unit 36 can be made
of plastic.
[0067] Meanwhile, the first diffuser 34 and the second diffuser 35 can be made of a diffusing material such as poly-
carbonate resin or acrylic resin. Using such types of resin, it is possible to easily select materials of various degrees of
diffusion. A diffusing material having a low degree of diffusion is selected for the second diffuser 35, while a diffusing
material having a high degree of diffusion is selected for the first diffuser 34. However, that is not the only possible case.
Alternatively, for example, it is possible to use a PDLC (polymer dispersed liquid crystal) for which the degree of diffusion
can be set using the voltage value of the power source.
[0068] The DC power supply unit 31 is driven by, for example, a commercial power source; and is capable of supplying
direct-current electricity to the first LED module 32 and the second LED module 33 in a mutually independent manner.
With that, the light emission and output of the first LED module 32 and the second LED module 33 can be controlled in
an independent manner. However, that is not the only possible case. Alternatively, the DC power supply unit 31 can
make use of a power source capable of performing remote operations from outside using infrared communication or a
power source that is driven by the electricity received from a DC power supply such as a photovoltaic cell.
[0069] The housing 30 is made of a metallic member such as a steel plate or aluminum. Herein, the housing 30 houses
the first LED module 32, the second LED module 33, the reflector unit 36, the first diffuser 34, the second diffuser 35,
and the DC power supply unit 31; as well as has the role of releasing the heat generated due to the heating of the first
LED module 32 and the second LED module 33. However, the configuration of the housing 30 is not limited to this
configuration. Alternatively, for example, the housing 30 can also have a heat pipe or a heat releasing fin for the purpose
of enhancing the heat releasing capability. Moreover, the DC power supply unit 31 can be installed on the outside of the
housing 30.
[0070] Explained below with reference to FIGS. 11 and 12 is the effect achieved with the use of the luminaire 3
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according to the third embodiment. In the explanation with reference to FIGS. 11 and 12, the constituent elements
identical to the constituent elements illustrated in FIGS. 3 and 8 are referred to by the same reference numerals, and
the detailed explanation thereof is not repeated.
[0071] In FIG. 11 is illustrated an environment in which the luminaire 3 according to the third embodiment is installed.
In an identical manner to the example illustrated in FIG. 3, the luminaire 3 is installed to the ceiling 140 in such a way
that a luminous part 39 thereof is facing the floor. Moreover, it is assumed that the worker 131 is present at the position
b that is close to the position directly below the luminaire 3, while it is assumed that workers 130 and 132 are present
at positions a and c, respectively, that are distant from the position b across the luminaire 3. Moreover, it is assumed
that the workers 130 and 132 are looking toward the luminaire 3.
[0072] Herein, for the anteriorly-facing workers 130 and 132, the luminous part 39 comes in sight. Thus, there is a
possibility that the luminous part 39 is seen on a frequent basis in the center of the fields of vision of the workers 130
and 132. In contrast, the worker 131 is present close to the position directly below the luminaire 3, that is, directly below
the luminous part 39. Hence, the luminous part 39 is not seen on a frequent basis but may be seen on rare occasions
in foveal vision.
[0073] FIG. 12 is a diagram for explaining the characteristics of the luminaire 3 according to the third embodiment. In
FIG. 12, section (a) illustrates an example of the luminance distribution in the luminous part 39 of the luminaire 3, while
section (b) illustrates a cross-sectional view of the luminaire 3 corresponding to section (a). An example of the luminance
distribution resulting from the light-emitting portions of the first LED module 32, the second LED Module 33A, and the
second LED module 33B is illustrated by a curved line 301 in section (a) in FIG. 12. As indicated by a range 300B in
section (a) in FIG. 12, the luminance distribution resulting from the light-emitting portion of the first lighting unit 37, that
is, the first LED module 32 is small in width and has a high peak. In contrast, as indicated by ranges 300A1 and 300A2
in section (a) in FIG. 12, the luminance distribution resulting from the light-emitting portions of the second lighting unit
38, that is, the second LED modules 33A and 33B have a shorter peak than the peak of the first LED module 32 and is
large in width.
[0074] An example of the luminance distribution in the surfaces, that is, the light-emitting faces of the first diffuser 34
and the second diffusers 35A and 35B is illustrated by a curved line 302 in section (a) in FIG. 12. Herein, since the
second LED modules 33A and 33B having a low maximum luminance and a large area of the light-emitting portion are
respectively combined with the second diffusers 35A and 35B having a low degree of diffusion, the luminance distribution
of the light emitted from the second LED modules 33A and 33B is substantially identical to the configuration in which
the second diffusers 35A and 35B are not disposed. On the other hand, since the first LED module 32 having a high
maximum luminance and a small area of the light-emitting portion is combined with the first diffuser 34 having a high
degree of diffusion, the luminance distribution of the light emitted from the first LED module 32 has a suppressed peak
and a dispersed luminance thereby making the luminance distribution smooth. Moreover, because of the first diffuser
34 having a high degree of diffusion and the second diffusers 35A and 35B having a low degree of diffusion, the luminance
distribution resulting from the light-emitting faces of the first LED module 32, the second LED module 33A, and the
second LED module 33B is kept at the substantially equal level.
[0075] In the luminaire 3, the second lighting unit 38 having a low degree of luminance and a low degree of diffusion
is disposed around the first lighting unit 37 having a high degree of luminance and a high degree of diffusion. Hence,
even in the case when the workers 130 and 132 see the luminous part 39 of the luminaire 3 in foveal vision, the glare
that is felt by the workers 130 and 132 is reduced.
[0076] Moreover, for example, even in the case when the worker 131 looks upward at the luminous part 39 of the
luminaire 3 on rare occasions, the light that directly enters foveal vision of the worker 131 is the light that is coming from
the first lighting unit 37, that is, the light emitted from the first LED module 32 having a low degree of luminance and
diffused at the first diffuser 34 having a high degree of diffusion. Hence, the glare felt by the worker 131 is reduced.
Moreover, since the second lighting unit 38 having a low degree of luminance and a low degree of diffusion is disposed
around the first lighting unit 37; even if the light emitted from the second LED modules 33A and 33B enters foveal vision
of the worker 131, the glare felt by the worker 131 is reduced.
[0077] Meanwhile, in the luminaire 3, in the second lighting unit 38 that has the light-emitting faces occupying half or
more of the area of the luminous part 39, the second diffusers 35A and 35B having a low degree of diffusion are used.
That is, diffusers having excellent luminous efficiency are used. That enables achieving enhancement in the lighting
efficiency. Moreover, the luminaire 3 is configured by means of a combined use of the second lighting unit 38, which
includes a large number of LED chips as light sources, and the first lighting unit 37, which includes a comparatively
smaller number LED chips as light sources as compared to the second lighting unit 38. For that reason, it becomes
possible to reduce the manufacturing cost of the luminaire 3. In this way, according to the third embodiment, it becomes
possible to provide the luminaire 3 with due considerations to the manufacturing cost, the luminous efficiency, and
reduction in the glare.
[0078] Meanwhile, as described above, the reflector unit 36 is the common constituent element between the first
lighting unit 37 and the second lighting unit 38. However, that is not the only possible case. For example, the reflector
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unit 36 can be disposed to further separate the first lighting unit 37 and the second lighting unit 38 from each other.
[0079] Moreover, as described above, the second lighting unit 38 is disposed on both sides of the first lighting unit 37.
However, that is not the only possible case. Alternatively, for example, as explained in the first embodiment, only a single
first lighting unit 37 and a single second lighting unit 38 can be disposed with respect to the luminous part 39; or a plurality
of first lighting units 37 and a plurality of second lighting units 38 can be disposed with respect to the luminous part 39.
Still alternatively, in addition to the first lighting unit 37 and the second lighting unit 38, a third lighting unit having still
different luminance characteristics can be disposed.
[0080] Meanwhile, the first lighting unit 37, the second lighting unit 38, and the luminous part 39 are not limited to have
the rectangular shape and can have a different shape such as another polygonal shape, or a circular shape, or an
elliptical shape, or the like.
[0081] Moreover, as described above, the luminous part 39 is configured to serve as a diffusing unit in entirety due to
the first diffuser 34, the second diffuser 35A, and the second diffuser 35B. However, that is not the only possible case.
Alternatively, it is also possible to configure the luminous part 39 with an area not considered to be a part of the diffusing
unit. With that, it becomes to further enhance the lighting efficiency. For example, in the second lighting unit 38 that has
a low degree of luminance and a low degree of diffusion, it is possible to think of having an area not considered to be a
part of the diffusing unit.
[0082] Furthermore, as described above, the maximum luminance of the light-emitting faces of the second lighting
unit 38 is set to be substantially equal to the maximum luminance of the light-emitting faces of the first lighting unit 37.
However, that is not the only possible case. Alternatively, the maximum luminance of the light-emitting faces of the
second lighting unit 38 can be set to be higher than the maximum luminance of the light-emitting face of the first lighting
unit 37; or the maximum luminance of the light-emitting face of the first lighting unit 37 can be set to be higher than the
maximum luminance of the light-emitting faces of the second lighting unit 38.
[0083] Moreover, as described above, the first LED module 32 having a high maximum luminance and a small area
of the light-emitting portion is combined with the first diffuser 34 having a high degree of diffusion, while the second LED
modules 33A and 33B having a low maximum luminance and a large area of the light-emitting portion are respectively
combined with the second diffusers 35A and 35B having a low degree of diffusion. However, that is not the only possible
case.
[0084] Alternatively, for example, it is possible to think of a case in which the product of the maximum luminance of
the second LED module 33A and the number of LED packages included in the second LED module 33 is greater than
the product of the maximum luminance of the first LED module 32 and the number of LED packages included in the first
LED module 32. In this case, a diffuser having a high degree of diffusion can be combined with the second LED module
33A, and a diffuser having a low degree of diffusion can be combined with the first LED module 32. The same is the
case for the second LED module 33B.
[0085] Meanwhile, generally the glare is felt from a light source unit having a high maximum luminance. However,
depending on the conditions, there are times when the glare is felt even if the maximum luminance is low. For example,
from among a light source unit A including a single light source having the maximum luminance of 10001 cd/m2 and a
light source unit B including 100 light sources having the maximum luminance of 1000 cd/m2, it is believed that the light
source B is felt to be more glaring than the light source A. For that reason, depending on the product of the number of
light sources included in a light source unit and the maximum luminance of that light source unit, selection is made about
the degree of diffusion of the diffusing unit to be combined with the light source unit. With that, it becomes possible to
provide a luminaire in which the glare can be reduced to a greater extent.

Fourth embodiment

[0086] Given below is the explanation of a fourth embodiment. In the fourth embodiment, the explanation is given
about a luminaire in which the reflection from the ceiling is used in a proactive way. FIG. 13 is a perspective view that
schematically illustrates a luminaire 4 according to the fourth embodiment.
[0087] As illustrated in FIG. 13, the luminaire 4 according to the fourth embodiment includes, for example, a first LED
module 42 that functions as a first lighting unit; a second LED module 43 that functions as a second lighting unit; a first
diffuser 44 that functions as a first diffusing unit; a second diffuser 45 that functions as a second diffusing unit; and a
reflector unit 46. All these constituent elements are housed in a housing 40. Meanwhile, in the example illustrated in
FIG. 13, a DC power supply unit that supplies direct-current power to the first LED module 42 and the second LED
module 43 is not illustrated. Moreover, in the example illustrated in FIG. 13, the first LED module 42 as well as the
second LED module 43 includes a plurality of LED modules.
[0088] The first LED module 42 has a high maximum luminance and a small area of the light-emitting portion. In
contrast, the second LED module 43 has a lower maximum luminance but a larger area of the light-emitting portion as
compared to the first LED module 42. The second LED module 43 and the second diffuser 45 are combined to configure
a second lighting unit. The reflector unit 46 is disposed around the lateral sides of the second lighting unit. The first LED
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module 42 is disposed on the back side of the second LED module 43 in such a way that it emits light in the direction
toward the second LED module 43. The first diffuser 44 is disposed around the first LED module 42. As the first diffuser
44 is selected a diffuser having a higher degree of diffusion as compared to the second diffuser 45. Herein, the first
diffuser 44 is combined with the first LED module 42 to configure a first lighting unit.
[0089] With such a configuration, when the luminaire 4 is installed in such a way that the second LED module 43 emits
light in the direction of the floor; the first LED module 42 happens to emit light in the direction of the ceiling. In other
words, the light emitted from the first LED module 42 is emitted with a vertical angle equal to or greater than 90°. The
light emitted from the second LED module 43 is emitted toward the floor through the second diffuser 45. In contrast, the
emitted from the first LED module 42 is emitted from the lateral sides of the luminaire 4 toward the ceiling through the
first diffuser 44.
[0090] If the light sources have the same luminance, the light emitted therefrom is not easily felt to be glaring in the
case in which the surrounding area is bright as compared to the case in which the surrounding area is dark. For that
reason, it is possible to think that the glare of the luminaire can be reduced even if the ceiling is bright. In the fourth
embodiment, since the light emitted from the first LED module 42 is thrown out at a vertical angle equal to or greater
than 90°, it becomes possible to brighten up the ceiling surface. Hence, by using the luminaire 4, the glare felt by the
workers can be reduced to a greater extent.
[0091] For example, even if an worker who is present close to the position directly below the luminaire 4 looks upward
at the light-emitting face of the second lighting unit (i.e., looks upward at the second diffuser 45) of the luminaire 4 on
rare occasions, the light entering directly in foveal vision is the light emitted from the second LED module 43 having a
low degree of luminance and then diffused at the second diffuser 45. Along with that; the ceiling, which is in the background
of the luminaire 4, is illuminated by the first lighting unit. As a result, the glare felt by that worker is reduced.
[0092] On the other hand, when an worker who is present at a position distant from the area directly below the luminaire
4 is facing in the direction of the luminaire 4 and looks at the luminaire 4, the light entering foveal vision is the light emitted
from the first LED module 42, which has a high degree of luminance, and diffused at the first diffuser 44. Hence, the
glare felt by that worker is reduced. Moreover, since the ceiling is illuminated by the first lighting unit, the lighting efficiency
is excellent.
[0093] Meanwhile, as described above, the maximum luminance of the light-emitting face of the second lighting unit
is set to be substantially equal to the maximum luminance of the light-emitting face of the first lighting unit. However,
that is not the only possible case. Alternatively, the maximum luminance of the light-emitting face of the second lighting
unit can be set to be higher than the maximum luminance of the light-emitting face of the first lighting unit; or the maximum
luminance of the light-emitting face of the first lighting unit can be set to be higher than the maximum luminance of the
light-emitting faces of the second lighting unit.

Fifth embodiment

[0094] Given below is the explanation of a fifth embodiment.
[0095] In the first four embodiments described above, the configuration is such that a first lighting unit, which is
configured by combining a light source unit having a high degree of luminance with a diffusing unit having a high degree
of diffusion, is distinctly-separated from a second lighting unit, which is configured by combining a light source unit having
a low degree of luminance with a diffusing unit having a low degree of diffusion. In contrast, in the fifth embodiment, the
luminance of light source units and the degree of diffusion of a diffusing unit is varied in a stepwise fashion according
to the position of the luminous part, and it is ensured that switching from the first lighting unit to the second lighting unit
happens in continuity.
[0096] FIG. 14 is a perspective view that schematically illustrates a luminaire 5 according to the fifth embodiment. As
illustrated in FIG. 14, the luminaire 5 according to the fifth embodiment includes a DC power supply unit 51; LED modules
52 that function as light source units and that are mounted on a light source unit mounting surface 54; a diffuser 53 that
functions as a diffusing unit; and a reflector unit 56. All these constituent elements are housed in a housing 50.
[0097] FIG. 15A is a diagram illustrating a configuration example of the light source units in the luminaire 5 according
to the fifth embodiment. FIG. 15B is a diagram illustrating a configuration example of the diffuser plate in the luminaire
5. FIGS. 15A and 15B are front views of the luminaire 5.
[0098] In FIG. 15A is illustrated an example of the arrangement of the LED modules 52 in the luminaire 5 according
to the fifth embodiment. In FIG. 15A, a plurality of LED modules 52 is mounted on the light source unit mounting surface
54 of the luminaire 5. In the fifth embodiment, as illustrated by LED modules 521, 522, 523, and 524; the LED modules
52 are arranged from the center of the light source unit mounting surface 54 toward the periphery thereof with a stepwise
decrease in the space between the adjacent LED modules 52.
[0099] Moreover, starting from the center of the light source unit mounting surface 54 toward the periphery thereof,
the luminance of the LED modules 52 goes on decreasing in a sequential manner. For example, from among the LED
modules 521, 522, 523, and 524; the LED module 521 positioned in the center of the light source unit mounting surface
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54 has the highest luminance. Then, the luminance goes on decreasing in a sequential manner from the center of the
light source unit mounting surface 54 toward the periphery thereof. Thus, the LED module 521 positioned on the outermost
periphery has the lowest luminance.
[0100] FIG. 15B is a diagram illustrating a configuration example of the diffuser 53 in the luminaire 5 according to the
fifth embodiment. In the example illustrated in FIG. 15B, the diffuser 53 has a plurality of areas 531, 532, 533, 534, and
535 in which the degree of diffusion goes on decreasing in a sequential manner from the center of the diffuser 53 toward
the periphery thereof. That is, from among the areas 531, 532, 533, 534, and 535; the area 531 positioned in the center
of the diffuser 53 has the highest degree of diffusion. Then, the degree of diffusion goes on decreasing in a sequential
manner from the center of the diffuser 53 toward the periphery thereof. Thus, the area 535 positioned on the outermost
periphery of the diffuser 53 has the lowest degree of diffusion.
[0101] Herein, the explanation is given for a case in which the degree of diffusion in the diffuser 53 changes in a
stepwise fashion according to the position. However, that is not the only possible case. Alternatively, the degree of
diffusion in the diffuser 53 can change in continuity according to the position.
[0102] Generally, it is considered that most of the work of the workers is done while keeping the horizontal direction
as the visual field. Hence, it can be thought that the surrounding area of the luminous part, that is, the diffuser easily
comes in sight, but the portion directly below the luminous part does not easily come in sight. Thus, in the luminaire 5,
the LED modules 52 having different degrees of luminance according to the positions are combined with the diffuser 53
having different degrees of diffusion according to the positions; and it is ensured that the peripheral part of the luminous
part has a low degree of luminance and a low degree of diffusion. As a result, it becomes possible to reduce the glare
from the luminous part that easily comes in sight. That is, it becomes possible to reduce the glare from the front surface
of the diffuser 53.
[0103] In the luminaire 5, the diffuser 53 is not set to have a uniform degree of diffusion within the luminous part.
Rather, by taking into account the portion seen on a frequent basis in foveal vision and the portion seen only rarely in
foveal vision, the degree of diffusion within the luminous part is varied in a sequential manner according to the position.
As a result, not only the glare is reduced, but also the lighting efficiency is enhanced. Moreover, by taking into account
the portion seen on a frequent basis in foveal vision and the portion seen only rarely in foveal vision, the LED modules
52 are arranged in an appropriate but non-uniform manner with respect to the light source unit mounting surface 54.
With that, as compared to the case in which the LED modules 52 are arranged in a uniform manner, it becomes possible
to reduce the number of LED modules 52 that need to be arranged. Hence, it becomes possible to reduce the manu-
facturing cost. In this way, according to the fifth embodiment, the luminaire 5 can be provided with due considerations
to the manufacturing cost, the luminous efficiency, and reduction in the glare.
[0104] Modification example of fifth embodiment
[0105] Given below is the explanation of a modification example of the fifth embodiment. In the modification example
of the fifth embodiment, in contrast to the fifth embodiment, the light source units are arranged from the center toward
the periphery with a sequential increase in the luminance and a sequential increase in the space between the adjacent
light source units. Moreover, regarding the diffusing unit, the degree of diffusion goes on decreasing in a sequential
manner from the center toward the periphery.
[0106] FIG. 16 is a perspective view that schematically illustrates a luminaire 5’ according to the modification example
of the fifth embodiment. In the explanation with reference to FIG. 16, the constituent elements identical to the constituent
elements illustrated in FIG. 14 are referred to by the same reference numerals, and the detailed explanation thereof is
not repeated. The luminaire 5’ according to the modification example of the fifth embodiment includes the DC power
supply unit 51; the LED modules 52 that function as light source units and that are mounted on the light source unit
mounting surface 54; a diffuser 53’ that functions as a diffusing unit; and the reflector unit 56. All these constituent
elements are housed in the housing 50.
[0107] FIG. 17A is a diagram illustrating a configuration example of the light source units in the luminaire 5’ according
to the modification example of the fifth embodiment. FIG. 17B is a diagram illustrating a configuration example of the
diffuser plate in the luminaire 5’ according to the modification example of the fifth embodiment. FIGS. 17A and 17B are
front views of the luminaire 5’.
[0108] In FIG. 17A is illustrated an example of the arrangement of the LED modules 52 in the luminaire 5’ according
to the modification example of the fifth embodiment. In FIG. 17A, a plurality of LED modules 52 is mounted on the light
source unit mounting surface 54 of the luminaire 5’. In the modification example of the fifth embodiment, as illustrated
by LED modules 5211, 5212, 5213, and 5214; the LED modules 52 are arranged from the center of the light source unit
mounting surface 54 toward the periphery thereof with a stepwise increase in the space between the adjacent LED
modules 52.
[0109] Moreover, starting from the center of the light source unit mounting surface 54 toward the periphery thereof,
the luminance of the LED modules 52 goes on increasing in a sequential manner. For example, from among the LED
modules 5211, 5212, 5213, and 5214; the LED module 5211 positioned in the center of the light source unit mounting
surface 54 has the lowest luminance. Then, the luminance goes on increasing in a sequential manner from the center
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of the light source unit mounting surface 54 toward the periphery thereof. Thus, the LED module 5214 positioned on the
outermost periphery has the highest luminance.
[0110] FIG. 17B is a diagram illustrating a configuration example of the diffuser 53’ in the luminaire 5’ according to the
modification example of the fifth embodiment. In the example illustrated in FIG. 17B, the diffuser 53’ has a plurality of
areas 5311, 5312, 5313, 5314, and 5315 in which the degree of diffusion goes on increasing in a sequential manner from
the center of the diffuser 53’ toward the periphery thereof. That is, from among the areas 5311, 5312, 5313, 5314, and
5315; the area 5311 positioned in the center of the diffuser 53’ has the lowest degree of diffusion. Then, the degree of
diffusion goes on increasing in a sequential manner from the center of the diffuser 53’ toward the periphery thereof.
Thus, the area 5315 positioned on the outermost periphery of the diffuser 53’ has the highest degree of diffusion.
[0111] Herein, the explanation is given for a case in which the degree of diffusion in the diffuser 53’ changes in a
stepwise fashion according to the position. However, that is not the only possible case. Alternatively, the degree of
diffusion in the diffuser 53’ can change in continuity according to the position.
[0112] In this way, in the modification example of the fifth embodiment, the LED modules 52 having different degrees
of luminance according to the positions are combined with the diffuser 53’ having different degrees of diffusion according
to the positions; and it is ensured that the peripheral part of the luminous part has a high degree of luminance and a
high degree of diffusion. In this case too, in an identical manner to the fifth embodiment, it becomes possible to reduce
the glare from the luminous part that easily comes in sight. That is, it becomes possible to reduce the glare from the
front surface of the diffuser 53’. With that, according to the modification example of the fifth embodiment, the luminaire
5’ can be provided with due considerations to the manufacturing cost, the luminous efficiency, and reduction in the glare
in an identical manner to the fifth embodiment.
[0113] Meanwhile, the configuration of the luminaire 5 according to the fifth embodiment or the configuration of the
luminaire 5’ according to the modification example of the fifth embodiment is not limited to the abovementioned expla-
nation. For example, the size of the LED packages included in the LED modules 52 can be different at the center and
at the periphery of the luminous part. Moreover, the arrangement of the LED packages included in the LED modules 52
can include different types of LED packages not only from the center of the luminous part to the periphery thereof but
also from one end of the luminous part toward the other end thereof. Furthermore, in the diffuser 53 or the diffuser 53’,
it is also possible to configure an area not considered to be a part of the diffusing unit with respect to the luminous part.
[0114] Meanwhile, in the fifth embodiment or in the modification example of the fifth embodiment, in each area of the
diffuser in which it is ensured that switching from the first lighting unit to the second lighting unit occurs in continuity, the
maximum luminance of the light-emitting faces is explained to be substantially equal. However, that is not the only
possible case. Alternatively, the maximum luminance of a light-emitting face can change depending on the position of
that light-emitting face. For example, the maximum luminance of the light-emitting faces can gradually change from the
first lighting unit toward the second lighting unit, or each area can have a different maximum luminance.
[0115] Another example of definition of maximum luminance
[0116] In the embodiments and the modification example described above, the explanation is given for a case in which
the maximum luminance points to the maximum value of the luminance distribution in the light-emitting face of a light
source unit. However, that is not the only possible case. That is, depending on the target for evaluation, there are times
when the definition of the maximum luminance is difficult to make in the abovementioned manner. As another example
of the definition of the maximum luminance, as illustrated in FIG. 18, a maximum luminance Lmax is obtained using a
value ΔL that is calculated by multiplying a predetermined coefficient k to the different between a peak value Lpeak of
the luminance distribution in the luminous part and the minimum value Lmin of the luminance distribution in the luminous
part.
[0117] In FIG. 18, the vertical axis represents the luminance in the luminous part, and the horizontal axis represents
the position in the luminous part. Thus, in FIG. 18 is represented an example of the luminance distribution in the luminous
part.
[0118] More particularly, in this other example of the definition of the maximum luminance; the maximum luminance
Lmax is calculated using Equation (1) given below. Herein, the coefficient k satisfies (0≤k≤1). 

[0119] As an example, when the coefficient k is equal to 0.1, the value ΔL becomes equal to 10% of the difference
between the peak value Lpeak and the minimum value Lmin. In this case, according to Equation (1) given above, the
maximum luminance Lmax is obtained as (Lpeak-Lmin) 30.9+Lmin. In an identical manner, when the coefficient k is equal
to 0.2, the maximum luminance Lmax is obtained as (Lpeak-Lmin) 30.8+Lmin. In this way, the maximum luminance Lmax
can be defined as the luminance that is lower by a predetermined percentage than the peak value Lpeak of the luminance
distribution in the luminous part.
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[0120] While certain embodiments have been described, these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
[0121] Indeed, the novel embodiments described herein may be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of the embodiments described herein may be made without
departing from the spirit of the inventions. The accompanying claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and spirit of the inventions.

Claims

1. A luminaire (1; 2; 3; 4; 5; 5’; 100) comprising:

a plurality of light source units (10, 11; 22, 23A, 23B; 32, 33A, 33B; 42, 43; 52; 101, 102) having mutually different
characteristics; and
a plurality of diffusing units (12, 13; 24, 25A, 25B; 34, 35A, 35B; 44, 45; 53, 53’; 103, 104) diffusing light emitted
from the light source units (10, 11; 22, 23A, 23B; 32, 33A, 33B; 42, 43, 52; 101, 102) and have mutually different
characteristics.

2. A luminaire (1; 2; 3; 4; 100) comprising:

a first lighting unit (27; 37) including a first light source unit (10; 22; 32; 42; 101) and a first diffusing unit (12;
24; 34; 44; 103) that are arranged in such a way that light emitted from the first light source unit (10; 22; 101)
is thrown out to the outside through the first diffusing unit (12; 24; 34; 44; 103); and
a second lighting unit (28; 38) including a second light source unit (11; 23A, 23B; 33A, 33B; 43; 102) and a
second diffusing unit (13; 25A, 25B; 35A, 35B; 45; 104) that are arranged in such a way that light emitted from
the second light source unit (11; 23A, 23B; 33A, 33B; 43; 102) is thrown out to the outside through the second
diffusing unit (13; 25A, 25B; 35A, 35B; 45; 104), the second light source unit (11; 23A, 23B; 33A, 33B; 43; 102)
having a lower maximum luminance as compared to the first light source unit (10; 22; 32; 42; 101) and having
a greater area of a light-emitting face as compared to the first light source unit (10; 22; 32; 42; 101), and the
second diffusing unit (13; 25A, 25B; 35A, 35B; 45; 104) having a lower degree of diffusion as compared to the
first diffusing unit (12; 24; 34; 44; 103).

3. The luminaire (2; 3) according to claim 2, wherein the second lighting unit (28; 38) is disposed along at least two
directions around the first lighting unit (27; 37).

4. The luminaire(2; 3) according claim 2 or 3, wherein, the area of the light-emitting face of either one of the first lighting
unit (27; 37) and the second lighting unit (28; 38) is equal to substantially 30% of the area of a luminous part.

5. The luminaire (3; 4) according to any one of claims 2 to 4, wherein a light source included in the second light source
unit (38) is a non-directional light source.

6. The luminaire (3) according to any one of claims 2 or 5, wherein, when the product of the number of light sources
included in the second light source unit (33A, 33B) and the maximum luminance of the second light source unit
(33A, 33B) is greater than the product of the number of light sources included in the first light source unit (32) and
the maximum luminance of the first light source unit (32), the second lighting unit (33A, 33B) is configured by
combining the first light source unit (32) and the second diffusing unit (35A, 35B), while the first lighting unit (37) is
configured by combining the second light source unit (33A, 33B) and the first diffusing unit (34).

7. The luminaire (4) according to claim 2, wherein the first light source unit (42) emits light with an angle equal to or
greater than 90° with respect to the vertical direction.

8. The luminaire (3) according to any one of claims 2 to 7, wherein a correlated color temperature of the light emitted
from the first light source unit (32) is different from a correlated color temperature of the light emitted from the second
light source unit (33A, 33B).

9. The luminaire (3) according to any one of claims 2 to 7, wherein a color rendering index of the light emitted from
the first light source unit (32) is different from a color rendering index of the light emitted from the second light source
unit (33A, 33B).
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10. The luminaire (3) according to any one of claim 2 to 9, wherein, at least one of the first lighting unit (32) and the
second lighting unit (33A, 33B) includes an area in which light emitted from a light source is thrown out to the outside
without getting diffused at the light-emitting face.

11. The luminaire according to claim 1, wherein characteristics of the light source units and characteristics of the diffusing
units change in a sequential manner from the center of a luminous part to the periphery thereof.

12. The luminaire according to claim 1 or 11, wherein
the luminance of the light source units (52) goes on decreasing in a sequential manner from the center of the
luminous part toward the periphery thereof, and the space between the light source units (52) goes on decreasing
in a sequential manner from the center of the luminous part toward the periphery thereof, and
the degree of diffusion of the diffusing units (53) goes on decreasing in a sequential manner from the center of the
luminous part toward the periphery thereof.

13. The luminaire (5’) according to claim 1 or 11, wherein
the luminance of the light source units (52) goes on increasing in a sequential manner from the center of the luminous
part toward the periphery thereof, and the space between the light source units (52) goes on increasing in a sequential
manner from the center of the luminous part toward the periphery thereof, and
the degree of diffusion of the diffusing units (53’) goes on increasing in a sequential manner from the center of the
luminous part toward the periphery thereof.
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