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radiating structure has following defects: thermal conductivity coefficient of aluminum alloy is
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[0004] Another LED streetlight heat radiating structure in prior art adopts a loop heat pipe
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[0007] In order to accomplish the above subject, the present invention provides a passive heat

radiator, including:

a heat radiating base plate;

a slablike upstanding plate connected to the heat radiating base plate by soldering, and
perpendicular to a horizontal plane or having a first angle with the horizonta] plane when
the heat radiating base plate is under a mounting status;

a heat absorbing ending face disposed at one side of the heat radiating base plate
deviated from the upstanding plate, and adapted to mount a heat generating element; and

heat radiating fins connected to a surface of the upstanding plate by soldering, and
perpendicular to the horizontal plane or having a second angle with the horizontal plane
when the heat radiating base plate is under the mounting status.

[0008] Specifically, the upstanding plate may be a metal solid panel or a plate-shaped heat pipe
with a vapor chamber,

[0009] In order to accomplish the above subject, the present invention further provides a
streetlight heat radiating device by adopting the passive heat radiator of the present invention,
The streetlight heat radiating device further includes mounting seats and connecting seats, in

which the heat absorbing ending face is provided with a bulb holder for mounting a streetlight



heat radiating fins connected to a surface of the upstanding plate by
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[0014] Figure 2 is a principal schematic view of LHP heat radiating in prior art;
[0015] Figure 3 is a cross sectional view of Embodiment 1 of the passive heat radiator in the
present invention;
[0016] Figure 4 is a side view of Embodiment 1 of the passive heat radiator in the present
invention;
[0017] Figure 5 is a structure schematic view of Embodiment 2 of the passive heat radiator in
the present invention;

{0018] Figure 6 a structure schematic view of Embodiment 3 of the passive heat radiator in the



[0013] Figure | is a structure schematic view of a streetlight heat
radiating device in prior art; [0014] Figure 2 is a principal _
schematic view of LIP heat radiating in prior art; [0015] Figure 3 is
a cross sectional view of Enbodinment 1.4f the passive heat radiator
in the present invention; [0016] Figure 4 is a side view of

Enbodi nent 1 qf the passive heat radiator in the present invention;
[0017] Fi RJERPRF IBVEIHOLY St ruct ure schematic view of Enbodi ment 2 of t he
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i nvention; [0020] Figure 8 is a cross
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passi ve HeeR1] r EigiuztSois a aross fsectipnad viEnt of thy éiirdiimplementing way of Embodiment 4 of

the passive heat radiator in the present invention;

[0022] Figure 10 is a cross sectional view of the fourth implementing way of Embodiment 4 of
the passive heat radiator in the present invention;
[0023] Figure 11 is a cross sectional view of the fifth implementing way of Embodiment 4 of
the passive heat radiator in the present invention;

( [0024] Figure 12 is a cross sectional view of the sixth implementing way of Embodiment 4 of
the passive heat radiator in the present invention;
[0025] Figure 13 is a structure schematic view of Embodiment 1 of the streetlight heat radiating
device in the present invention;
{0026} Figure 14 is a structure schematic view of Embodiment 2 of the streetlight heat radiating
device in the present invention;
[0027] Figure 15 is a bottom view of the streetlight heat radiating device in Figure 14;
[0028] Figure 16 is a structure schematic view of Embodiment 3 of the streetlight heat radiating
device in the present invention,
[0029] In figures:

1- bulb 2- bulb holder 3- heat radiating base plate
4- heat radiating fin 11- housing 12- heat absorbing ending
{ face
13- wick 14- thermal conductivity supporting 15- mounting seat
plate
16- connecting seat 17- sealing cover 20- reflecting plate
21- heat radiating area 22- lamp room area 23- wind inlet hole
24- wind outlet hole 25- wind inlet draining sheet 26- wind outlet draining
sheet
27- groove 28- projection 29- lamp cap
100- heat radiating loop 110- evaporating end 120- wick
tube
130- condensing end 31- dummy club 32- mounting hole

33- via hole 34-bolt 35- ventilation cleaning



[0021] Figure 9 is a cross sectional view of=the third inplementing
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of the present invention passive heat radiator. The passive heat radiator inchides a heat radiating
base plate 3, a housing 11 a heat absorbing endfng face 12, a wick 13 and heat radiating fins 4.
The heat radiating base plate 3 may be usnally rectangular plate structure with a rectangular
cross section. The slablike sealing housingll is usually has a rectangular surface and may be
fixed and connected to the top surface of the heat radiating base plate 3 or partially embodied
into the heat radiating base plate 3 vertically or in a certain angle by the way of brazing.
Depending on requirement for heat radiating situations, there may be disposed one sealing
housing 11 or multiple sealing housings 11 abreast. The inner cavity of the housing 11 is
evacuated to vacuum during work and poured with liquid working substance having heat
evaporation characteristics. Generally speaking, the housing 11 may be buckled by two panels; a
plate frame is surrounded outside the panels for sealing and fixing the two panels; a pouring port
may be further disposed on the plate frame of the housing 11 for pouring part or some liquid
working substance. The heat absorbing ending face 12 is disposed on one side surface of the heat
radiating base plate 3 deviating from the housing 11. The heat absorbing ending face 12 may be
one or more and may be a planar surface or a lug boss or a notch for mounting or pasting a heat
generating element, and absorbs heat from the heat generating element centrally. The above
pouring port is preferably disposed far from the heat absorbing ending face 12. The wick 13 may
be disposed in the housing 11 and fixed on the inner wall of the housing 11, e.g. The wick 13 is
fixed on the inner wall of the housing 11 by the way of soldering and disposed at the inner side
of the housing 11 adjacent to the heat absorbing ending face 12 for collecting the liquid working
substance to the bottom of the housing 11 through capillarity, ie. collecting it to the heat
absorbing ending face 12. The heat radiating fins 4 may be fixed and connected to the surface(s)
at one side or two sides of the housing 11 by the way of soldering, preferably disposed
perpendicularly to the surface of the housing 11. Further more, the heat radiating fins 4 may be
perpendicular to the heat radiating base plate 3 and disposed at two sides of the housing 11
erectly. As shown in Figure 4, when the heat radiating base plate 3 is under a mounting status,
the heat radiating fins 4 are perpendicular to the horizontal plane. The heat radiating base plate 3
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in the present embodiment is disposed horizontally under the mounting status so that the heat
radiating fins 4 are perpendicular to the heat radiating base plate 3 each other,

[0033] Alternatively, heat radiating fins may also be parallel to the heat radiating base plate or
be disposed in a certain angle or in a certain patten which may be selected according to
requirement of heat radiating environment as long as they can expand heat radiating area and
guide cold air for circulation.

[6034] In the housing of the passive heat radiator according to the present embodiment, a
supporting component may be further disposed. The supporting component may be specifically
disposed in the inner cavity of the housing, fixed and connected to the inner surfaces of two
panels of the housing by soldering, on one hand, adapted for supporting the wall of the housing
50 as to eliminate the impact of inward deformation caused due to the pressure generated by
external atmosphere on the housing, on the other hand, adapted for pulling the wall of the
housing tightly so as to eliminate the impact of outward deformation caused due to the pressure
generated by vaporization of inner liquid working substance on the housing.

[0035] In specific practice, the wick and the supporting component may be disposed together.
The wick may be a structure of welding film micro~channels group, may be a weaving net,
strands, lines, a preset sintering structure of nets, silks and particles, or other wick with a preset
structure. The supporting component may be a supporting structure made of sheet material
through pressure processing or may be a reticular structure having supporting points at the top
and bottom and having a large number of pores in the middle which are knitted by metal wires.
The supporting component is connected with the inner wall of the housing through soldering.
The supporting component may have capillarity of the wick through disposing a
dense-honeycomb-shaped supporting component to guide the liquid working substance to flow
to the heat absorbing ending face. The wick may alse uses high-intensity material and is fixed
and connected to the inner side of the housing so as to have the effect of capillarity and the effect
of supporting and pulling tightly the housing concurrently. When prepared by techniques such as
sintering, the wick may be only disposed at one end in the housing adjacent to the heat radiating
base plate, and the supporting coraponent may be disposed at the part in housing where no wick
is disposed so as to avoid the impact of the wick on the fixing and comnection between the
supporting component and the side wall of the housing, and enable the supporting component to
bear the force caused by inward and outward deformation of the housing.

[0036] The passive heat radiator according to the present embodiment makes use of a vapor
chamber heat radiating principle and uses a phase transition processe that heat is absorbed when
liquid is evaporated and heat is released when steam is condensed to transmit vaporization latent

heat. The specific process of heat radiating is as follows: the heat absorbing ending face may



27- groove28- projection 100- heat radiating |oop 110- evaporating
end tube 130- condensing end31- dummy club 33- via hole34- bolt S
hol e DETAI LED DESCRI PTI ON [ 0030] The present invention is described
in detail bel ow through enbodi ments acgonpani ed with draw ngs. [0031]
Enbodi ment 1 of the passive heat radiator

absorb heat from the heat generating element attached thereon; one end of the housing adjacent
to the heat absorbing ending face is the evaporating end where the liquid working substance
absorbs heat, is evaporated into gaseous state, and spread within all over the housing gradually: a
part in the housing far from the heat absorbing ending face may be called the condensing end;
the outer side of the condensing end of the housing is connected with heat radiating fins or
directly contacts with cold air; when the working substance in gaseous state spreads to the
condensing end, heat spreads to air via the wall of the housing directly or indirectly via heat
radiating fins; after the working substance in gaseous state is condensed into liquid, the liquid
flows back; the wick disposed at the inner side of the housing adjacent to the heat absorbing
ending face may attract the liquid working substance by capillarity and collect it into the wick,
i.e. collect the working substance to the place adjacent to the heat absorbing ending face for the
next heat radiating circulation.

[0037] In the present embodiment, a heat plate constructed by the sealing housing is preferably
disposed in a direction parallel to the gravity direction, that is, when the heat radiating base plate
1s under the mounting status, the heat plate can be perpendicular to the horizontal plane so as to
be parallel to the gravity direction. Alternatively, when the heat radiating base plate is under the
mounting status, the plane where the heat plate is located may have a first angle with the
horizontal plane. The first angle is preferably greater than 60 degrees so that the heat plate has a
small angle with gravity direction for accommodating a flowing direction of cold and hot air
convection to some extent.

[0038] In the present embodiment, the heat radiating fins are also preferably disposed in a
direction parallel to the gravity direction, that is, when the heat radiating base plate is under the
mounting status, the heat radiating fins can be perpendicular to the horizontal plane so as to be
parallel to the gravity direction. Alternatively, when the heat radiating base plate is under the
mounting status, the heat radiating fins may also have a second angle with the horizontal plane
and the second angle is preferably greater than 60 degrees so that the heat radiating fins have a
small angle with gravity direction for accommodating a flowing direction of cold and hot air
convection to some extent.

[0039] Because the heat radiating base plate in the present embodiment is disposed horizontally
when it is under the mounting status, the heat plate, the heat radiating base plate and the heat
radiating fins are soldered together mutnally perpendicular to each other. According the principal
that hot air rises up and cold air falls down, the direction of a channel for air flowing between the
heat radiating fins and the upstanding plate can be consistent with the direction of cold and hot
air convection, and can also be the same as the transmitting direction of the heat in the heat plate,

which facilitates improving the heat radiating effect, and at the same time, the heat radiating fins



[0032] As shown in Figure 3, is a cross sectional view of Enbodi nent
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absorb heat fromthe heat generating el enent attached thereon; one
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[ 0043] Enbodi nent 3 of the passive heat radiator [0044] As shown in
Figure 6, it is a structure schematic view of Enbodi ment 3 of the
passive heat radiator in the present invention. Conpared wth the
Enbodi nent 1, the present enbodi nent has the follow ng differences:
when the heat radiating base plate 3 is under the nmounting status, it
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the heat plate constructed by the sealing housing to form a slablike upstanding plate. The

-:

upstanding plate is connected to the heat radiating base plate by soldering. When the heat
radiating base plate is under the mounting status, the upstanding plate is perpendicular to the
( horizontal plane or has a first angle with the horizontal plane. The first angle is preferably greater
than 60 degrees so as to keep the upstanding plate has a small angle with the gravity direction.
The heat absorbing ending face is disposed at one side of the heat radiating base plate deviated
from the upstanding plate. The heat radiating fins are connected to one side surface or two side
surfaces of the upstanding plate by soldering, preferably disposed perpendicular to the surface of
the upstanding plate, and perpendicular to the horizontal plane or having a second angle with the
horizontal plane when the heat radiating base plate is under the mounting status. The second
angle is preferably greater than 60 degrees and keeps a small angle between the heat radiating
fins and the gravity direction.
[0052] The technical solution of the present embodiment makes the air flow channel direction
formed between the upstanding plate and each heat radiating fins consistent with the direction of
cold and hot air convection by designing a relative position relationship of the upstanding plate,



[ 0048] The saddl e-shaped heat radiating base plate 3 may be nol-ded
integratively or fornmed by fixing and connecting a saddl e- shaped
thermal conductivity supporting plate 14 and a planar plate by way of
sol dering. As shown in Figure 7, the thermal conductivity supporting
plate 14 is soldered out of two sides of the housing 11 where has the
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[ 0053] Enmbodinent 1 of the streetlight heat radiating device [0054]
As shown in Figure 13, it is a structure schematic view of Enbodi nent
1 of the streetlight heat radiating device in the present invention.
The streetlight heat radiati ng device npy adopt the passive heat
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[0057] The streetlight heat radiating device of the present embodiment may further adopt the
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15 the bolts 34 can confine the position of the heat radiating base
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assembling. Two side surfaces of the mounting hole 32 may be tightly compression jointed on

the outer surface of the dummy club 31 so as to fix and connect the passive heat radiator.
Specifically, via holes 33 are perfoliately opened on two side surfaces of the mouating hole 32.
When asserobling, bolts 34 are inserted into the via holes 33 at two sides. The bolts 34 are
tightened to make the two side surfaces of the mounting hole 32 pressing tightly onto the dummy
club 31. A gasket may be further disposed between the side surfaces of the mounting hole 32 and
the outer surfaces of the dummy club 31. Restriction of the mounting holes 32 and tightening of



[ 0069] The technical solution of the present enbodi nent can further
sinplify structure design of the streetlight heat radiating device so
as to greatly reduce cost and processing tine and facilitate
pronotion and application. [0070] The passive heat radiator of the
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[0067] Embodiment 3 of the streetlight heat radiating device
[0068] As shown in Figure 16, it is a structure schematic view of Embodiment 3 of the
streetlight heat radiating device in the present invention. The present embodiment may be based
on the above Embodiment 1 or 2 with difference that no sealing cover 17 is disposed so that the
upstanding plate and the heat radiating fins 4 of the passive heat radiator both expose to
atmosphere for direct heat radiating. During specific mounting, screw holes or slots may be
reserved on the connecting seat 16 in advance so as to be directly mounted onto a lamppost. In
this streetlight heat radiating device, a lamp cap 29 may be further mounted. A lampstrip
consisting of multiple bulbs 1 is mounted on the heat radiating base plate 3. The lamp cap 29

covers at the bottom of the heat radiating base plate 3 and surrounds at outside of the bulbs 1 to
form sealing space,
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[0071] The passive heat radiator of the present invention may not only be used in streetlights,
but may also be used in a variety of electric heat generating elements such as used in CPU for
heat radiating. With continuous development of existing CPU technology, CPU using
45-nanometer chip technology proposes higher requirements to the heat radiating structure
because of miniaturization characteristics. The passive heat radiator of the present invention is
especially adapted to the situation acquiring flexible mounting position of heat radiating
structure.

[0072] Finally, it should be understood that the above embodiments are only used to explain,
but not to limit the technical solution of the present invention. In despite of the detailed

description of the present invention with referring to above preferred embodiments, it should be

o

understood that various modifications, changes or equivalent replacements can be made by those
skilled in the art without departing from the scope of the present invention and covered in the

claims of the present invention.



18 due to pressure generated by external atnosphere: and evaporation
of inner liquid working substance on the housing. 5. The passive
heat radi ator according to any one of clains Ito 4, wherein the heat
absorbing ending face is a lug boss orj;a notch di sposed on the heat
radi ati ng base plate. 6. The passive heat radiator according to any
one of clains 1 to 5, wherein a groove and/or a projection is
di sposed & side of the heat radiating base plate and is adapted
to be nutt%ﬁé@ﬁ%ngaged with a projection and/or a groove at the edge
of a connecting attachnment. 7. A streetlight heat radiating device
conprising a passivVv heaé.radiatar.in any one of clainms 1 to 6,
further conmpri @Y eGSR AGLSOMPESIAZGY connecti ng seats, wherein
the heat absorehin@diangi hgehhese is provided with a bul b hol der for
nounting a strig,light bul b, or a circuit board is laid out in the
heat absor bi g aHEs Restending plata qowisaied & ba heatoaliatng bess Rlaeitygaldenns. b
by sol derijaGergch@iciBridid i8Rl Haf & HatRP8irfdnkR Wifkehs hélenM plahe
heat radi ating base plate respectively; and the connecting sea?s are
fixed and¥ @b?%éiaf{i)%m@rbés%ﬁlaéss‘@fdetﬁ@oﬁﬁfﬂiﬁﬁtﬁ@s;seats devi ated from
the heat r ad'a%h%s&@ﬁ%_ Rl Face d?’ﬁ}i)o;ré?leat She §8L bt @D hed? ‘?flﬁatfn%%'a?éeﬁmg

I aim7 er co g eal 1 ng-cover

device according to c 7, further nprising a sealin

covering @i reyil dhee wibstandiog pless andadspted te ot olreanrnemting element; and
upst andi ng pl at g S ' ej

t he edge of th%%%gggﬁ%%%c%gg%mir@g é %ﬁ nectog iﬁljﬂz"tsudJ Q{aﬁ%ﬂg §%ﬁe giorll%gli]@é’a ng
and a pl upempantdiculaf tontha dorizringt] plaok eshaia asendndangleyith dicdsriavmal fplenther
respective ned .the seal i.n oyer . . the wind inlet holes
e a spoash BPRRREe sl Mre i Re iR e mosmtine 4 i oposed adi acent

t o the connectliergn semisssecdoshiape ofithn eauidigtingtabeslagicagrapmard at

the top end of the sealing cover and di sposed, adjacent to the top end
of upet ar BTG pIEs « oo AplE Y e BPoxh RAGeR BPE R otheiDuif B
edges of Bd@emndadfiid Bistahding platqAdd agap fopeentBitid i0lishdred sealetmgvo
cover, and eg& ndi ng downwards fromu edggs of .the wind inlet holes;
wi nd out | BYeS AL HISAPRIPXERRE 195ceis tRngifrdd dholeabgiading fing-he wi nd out | et
hol es, and at outer side of the sealing cover, and extendi ng outwards

fromedges of the wind out|et holes by taking a _central Iine of the
seal i ng C%VerTIggagi‘éey}pﬁ%{aglytq)@p%qrdmg 16 claim 1, wherein the first angle is greater

than 60 degrees and the second angle is greater than 60 degrees.

3. The passive heat radiator according to claim 1 or 2, wherein the upstanding plate is
a metal solid panel; or the upstanding plate comprises:

a slablike sealing housing connected to the heat radiating base plate by soldering,
wherein a cavity in the housing is evacuated and poured with liquid working substance
having heat evaporation characteristics; and

a wick disposed in the housing and disposed at an inner side of the housing adjacent

to the heat absorbing ending face.

4.  The passive heat radiator according to claim 3, further comprising;:
a supporting component disposed in the cavity in the housing, connected to an inner

side surface of the housing by soldering, and adapted to eliminate deformation caused



19 9. The streetlight heat radiating device according to claim7 or
8, wherein grooves and/or projections are disposed at the side of the
heat radi ating base plate and the side of the each of the nounting
seats respectively, and the heat radigging base plate is inserted and
connected to each of the nounting seats. 10. The streetlight heat
radi ati ng device according to any one of clains 7 to 9, wherein a

dumy club is further disposed at the side of the heat.radiating, base
bi'at 5. o HEURPIGR G el Pt A owae FaL CPOREOR Ob e bR Ty
seat by piuBsHAR®DN théBowdigy cl ub of the heat radiating base plate is
enbodi ed into the nounting hole at the side of each of the nounting
seat, and two sides of the nounting hole are tightly conpression

jointed of) oufRpasiivd ReeRdRtorlaP@rAHEY ark! dHR 0P Y1l 1 t0 4, Fherelfie heat
streetlight heat radiating device according to any one of clains 8 to

10, wher edbsoib@gandingifene ig p bprhosgompnaeh dispospden tieihgatapdiatijedinselplsie- t he
each of the nounting seats and/or the connecting seats. 12. The
streetlight heat radiating devi ce according to any one of clains 8 to
11, wher e8.n alleanpsivedipat wdfainrapenrding seeahyaomd of olaivesct b, wdiersdith gwbve he
nount i ng K i , .

ot et ribony aeRP R0 Rn 0y Vo SO AL bt adtild sa8) HEanljs adapred
radi at i ngothasmtydliyteagaged vatht dygrofvetion atidwragrogycanthierndgd aftecdngecting

disposed,t%q%ngﬂ edge of the reflecting plate is fixed and connected
to each of ‘the nmounting seats. 13. The streetlight heat radiating

devi ce according to any one of clains 8 to 12, wherein the nunber of
passi ve at radiators is at.least two, .and each of the nountin
Seats is hdaph et Bedt Gt dive Bl PP sLe PO HHBLP P Ay TPt
respect i vgiyhs 1286, AohBeaheaishetMasfing BetPagdsortclif@teatsadhaky and t he
connecting seat. 4. The streetljght heat radiating device, according
to claim 13, t%@a&%ﬁ?owgaw&rr@ fpes i B : %ﬂwglaﬂb bl S PEmeTHiTi | eas:
one nountdiReligREiull; @R eEhEebdaed Resl ohemithd hdafatiafdn PdmdiSace, and
connected with the streetlight bulb by soldering; the mounting seats are connected to the
sides of the heat radiating base plate respectively; and the connecting seats are fixed and

connected to the sides of the mounting seats deviated from the heat radiating base plate.

8.  The streetlight heat radiating device according to claim 7, further comprising a
sealing cover covering at one side of the passive heat radiator where the upstanding plate
and the heat radiating fins are disposed, wherein the edge of the sealing cover is
connected to the connecting seats and a plurality of wind inlet holes and wind outlet holes
are further respectively opened on the sealing cover;

the wind inlet holes are disposed at the side of the sealing cover and disposed
adjacent to the connecting seats, and the wind outlet holes are disposed at the top end of
the sealing cover and disposed adjacent to the top end of upstanding plate;

wind inlet draining sheets are disposed at edges of the wind inlet holes, and at inner
side of the sealing cover, and extending downwards from up edges of the wind inlet
holes; wind outlet draining sheets are disposed at edges of the wind outlet holes, and at
outer side of the sealing cover, and extending outwards from edges of the wind outlet

holes by taking a central line of the sealing cover as a symmetry axis.
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9. The streetlight heat radiating device according to claim 7 or 8, wherein grooves
and/or projections are disposed at the side of the heat radiating base plate and the side of
the each of the mounting seats respectively, and the heat radiating base plate is inserted

and connected to each of the mounting seats.

10. The streetlight heat radiating device according to any one of claims 7 to 9, wherein
a dummy club is further disposed at the side of the heat radiating base plate, a mounting hole
is formed at the side of each of the mounting seat by punching, the dummy club of the
heat radiating base plate is embodied into the mounting hole at the side of each of the
mounting seat, and two sides of the mounting hole are tightly compression jointed on

outer surfaces of the dummy club by bolt.

11.  The streetlight heat radiating device according to any one of claims 8 to 10,
wherein ventilation cleaning holes are perfoliately opened on the each of the mounting

seats and/or the connecting seats.

12.  The streetlight heat radiating device according to any one of claims 8 to 11,
wherein a lamp cap is further fixed and connected to each of the mounting seats and
covers on one side of the bulb holder, a reflecting plate is further attached to one side of
the heat radiating base plate where the heat absorbing ending face is disposed, and an

edge of the reflecting plate is fixed and connected to each of the mounting seats.

13. The streetlight heat radiating device according to any one of claims 8 to 12,
wherein the number of passive heat radiators is at least two, and each of the mounting
seats 1s adapted to be connected between the passive heat radiators respectively, and

connected between the passive heat radiator and the connecting seat.

14. The streetlight heat radiating device according to claim 13, wherein an angle is
formed between two sides of at least one mounting seat connected to heat radiating base

plates.



