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Chi nese Patent Application No. 200810115474.5, filed on June 24, 2008 and
No. 200810176467.6 filed on Novenber 13, 2008, entitled "PASSI VE HEAT
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is filled into a heat radiating |oop tube ) _
bulb holders 2; an aluminum-alloy heat radiating base plate 3 is connected with the bulb holders
2 of the LED bulbs 1 by die casting; heat radiating fins 4 are perpendicularly connected on the
heat radiating base plate 3. Normally, the heat radiating fins 4 are set to be extending outwards.
In the process of implementing heat radiating, relying on metal thermal conductivity, heat
generated by the LED bulbs 1 is transmitted via the bulb holders 2, the heat radiating base plate 3
and the heat radiating fins 4, and finally spread to the air. However, the aluminum alloy heat
radiating structure has following defects: thermal conductivity coefficient of aluminum alloy is
100 W/MK; temperature decreases greatly in the distance where heat is transmitted; although
this kind of heat radiator can be prepared with large superficial area, due to big thermal
resistance of inner thermal conductivity, the heat radiator has a very small actually effective heat
radiating area, which results in bad heat radiating effect.
[0004] Another LED streetlight heat radiating structure in prior art adopts a loop heat pipe
(LHP) heat radiator. LHP is a typical linear heat conduction element. The heat radiating principle

is shown as Figure 2. Heat radiating working substance is filled into a heat radiating loop tube
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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 horizontal 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
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Figure 5 ure schenmati’'c vView o assi ve heat
radi at or radiatmg ﬁns and the upstanding plate is consistent with the direction of natural hot air flowing,

which facilitates improving heat radiating effect. On the other hand, the heat radiating fins
commonly disposed vertically can also play a role of guiding things such as rain water and dust
flowing downwards to outside of the heat radiator.

BRIEF DESCRIPTION OF THE DRAWINGS
[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 LHP heat radiating in prior art;
[0015] Figure 3 is a cross sectional view of Embodiment | of the passive heat radiator in the
present invention;
{0016] Figure 4 is a side view of Embodiment | 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



the present invention; [0018] Figure 6 a structure schematic view of

Enbodi nent 3 of the passive heat radiator in the 4 present invention;
[0019] Figure 7 is a cross sectional view of the first inplenmenting way of
Enbodi ment 4 of the passive heat radiator in the present invention; [0020]
Figure 8 is a cross sectional view of tHe second inplenenting way of

Enbodi nent 4 of the passive heat radiator in the present invention; [0021]
Figure 9 is a.cross sectional view of the third inplenenting way of

Enbodi mees§tdpvenfipls passive heat radiator in the present invention: [0022]
Figure 1Qo0®) aFi‘gﬁﬁb'Sﬁls?aQﬁésis Qédtionalivivw of thé fiest frapléhénting e 1of Biriboginvay 4 of the
Enbodi nent 4 of the ive heat radiator in the present invention; [0023]
Fi gure 1]Pa§5é"e§‘°€trr6§‘§t° HCOP BISSENTVIVEH® the fifth inpl ementing way of

Enbodi rrer[t)oth]ohgutefwlsraac&&s\é@cdwartvw\adf e QEcond i Elemsﬁtﬁfgaﬁdy o BB 4[09024]
Figure 12 is a cross sectiqnal view of the sixth inplenmenting way of

Enbodi merike pasgve heap padiptardn the preseRt nweatiaor in the present invention: [0025]
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device in the present mventlon;

[0026] Figure 14 is a structure schematic view of Embodiment 2 of the streetlight heat radiating
device in the present invention;

[0027] Figure 15 1s 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 [7- 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

[30- condensing end 31- dummy club 32- mounting hole

33- via hole 34- bolt 35- ventilation cleaning



tube 130- condensing end 31- dumy club 32- nmounting hole 33- via hole 34-
bolt 35- ventilation cleaning 5 hole DETAILED DESCRI PTI ON [ 0030] The
present invention is described in detail bel ow through enbodi nments
acconpanied wth drawings. [0031 ] Enbodi nent | of the passive heat
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structure schematic side view of the Enbodinent 1 of, the present invention
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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 I3 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



perpendi cular to the heat radiating base plate 3 and di sposed at two sides
of the housing 11 erectly. As shown in Figure 4, when the heat radiating
base plate 3 is under a nmounting status, the heat radiating fins 4 are

per pendi cular to the horizontal plane. The heat radiating base plate 3 6 in
t he present enbodi nent is disposed horiZ2ontally under the nounting status so
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pl ate 3 each ot her Alterntlve radi ating fins
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to the heat absorbing ending face. The wick may also 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 component 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 connection 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



[ 0036] The passive heat radiator according to the present enbodi nent makes
use of a vapor chanber heat radiating principle and uses a phase transition
processe that heat is absorbed when liquid is evaporated and heat is
rel eased when steamis condensed to transmt vaporization |latent heat. The
specific process of heat radiating is as8 follows: the heat absorbing endi ng
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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 1s under the mounting status, the heat plate, the heat radiating base plate and the heat
radiating fins are soldered together mutually 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



radiating fins are soldered together mutually perpendicular to each other.
According the principal that hot air rises up and cold air falls down, the
direction of a channel for air flowi ng between the heat radiating fins and
t he upstanding plate can be consistent with the direction of cold and hot
air convection, and can also be the san® as the transmtting direction of
the heat in the heat plate mhich facilitates inproving the heat radiating
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t he heat #@Qbﬁﬁbﬁgﬁﬁﬁﬁﬁ plate 3 is under the nounting status, it has an
angle O with the horizontal plane, thus the housing I correspondlngly has
an angl e 6848 \Emh?dtm@tﬁéﬁtherpaw@theﬁga@at@é plate 3 which enable the hou5| ng
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angle p V\f'latsha.ntarlll(éle.%(pl-'{fl 1tﬁltﬁlenﬁéattr£]éjlatmg ease pP Ee l&lt | ngle t'hQ %ousmg 11 to keep
parallel to the gravity direction as the heat radiating base plate 3 1s being mounted.
[0043] Embodiment 3 of the passive heat radiator
[0044] As shown in Figure 6, it is a structure schematic view of Embodiment 3 of the passive
heat radiator in the present invention. Compared with the Embodiment 1, the present
embodiment has the followmg differences: when the heat radiating base plate 3 1s under the
mounting status, it has an angle f§ with the ground plane, thus the heat radiating fins 4
corresponding has an angle 90°-B with the heat radiating base plate 3 which enables heat
radiating fins 4 to still keep parallel to the gravity direction as the heat radiating base plate 3 1s
being mounted.
[0045] In the above passive heat radiator in Embodiments 2 and 3, the heat radiating base plate
1s not parallel to the ground plane when it is under the mounting status. In such a case, the heat

plate and the heat radiating fins can keep parallel to the gravity direction as they are mounted



correspondi ng has an angle 90-(3 with the heat radiating base plate 3 which
enables heat radiating fins 4 to still keep parallel to the gravity
direction as the heat radiating base plate 3 is being nounted. [0045] In

t he above passive heat radiator in Enbodinents 2 and 3, the heat radiating
base plate is not parallel to the grourtd plane when it is under the
nmounting status. In such a case, the heat plate and the heat radiating fins
can keep parallel to the gravity direction as.the e, nt e t hr ough
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[0049] In practical application, regarding the passive heat radiator of the present embodiment,
there may be many kinds of cross section shapes of the heat radiating base plate 3 such as
isoscelestriangle. As shown in Figure 8, it shows a heat radiating base plate 3 with two
saddie-shaped cross sections connected. The heat plate housings 11 and the heat radiating fins 4
thereof are respectively disposed at the top end of two saddle-shaped. A groove 27 and/or a
projection 28 which can be mutually engaged by concave and convex with a connecting
attachment may further be disposed at two sides of the heat radiating base plate 3, as shown in
Figures 7 and 8, so as to conveniently connect two passive heat radiators via the connecting
attachment. For example, as shown in Figures 9, 10 and 11, they are schematic views of
connecting status of multiple passive heat radiators. Figure 9 shows a structure that the two
passive heat radiators shown in Figure 8 are connected side by side in parallel through the

connecting attachment. Figure 10 shows a structure that the two passive heat radiators shown in



projection 28 which can be nutually engaged by concave and convex with a
connecting attachnent may further be disposed at two sides of the heat

radi ating base plate 3, as shown in Figures 7 and 8, so as to conveniently
connect two passive heat radiators via the connecting attachment. For
exanpl e, as shown in Figures 9, 10 and 1%, they are schematic views of
connecting status of nultiple passive heat radi ators. Figure 9 shows a
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deviated from the ‘upstanding plate. The heat radia fins are connected
to one silkwizentpkans Q§|has‘ gBrsganpde w1th the honzontal plane. The ﬁrst angle 1s 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,



surfaces of the upstanding plate by soldering, preferably disposed

perpendi cular to the surface of the upstanding plate, and perpendicular to
t he horizontal plane or having a second angle with the horizontal plane
when the heat radiating base plate is under the nounting status. The second
angle is preferably greater than 60 degtees and keeps a small angl e between
the heat radiating fins and the gravity direction. [0052] The techni cal
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Based on the above structures, the streetlight heat radlatmg device further includes mounting

seats 15, connecting seats 16 and a sealing cover 17. The heat absorbing ending face 12 is
provided with a bulb holder 2 for mounting a streetlight bulb 1 so as to make the heat generating
element bulb 1 adjoin the heat absorbing ending facel2, i.e. adjoin the wick 13 for acquire a
desirable heat radiating effect. The heat radiating base plate 3 and the mounting seat 15 are
respectively provided with a groove 27 and/or a projection28 at sides thereof which are engaged
and hooked together by concave and convex. As shown in Figure 13, mounting seats 15 are
connected to two sides of one heat radiating base plate 3 via the groove 27 and/or projection 28.
The side of the mounting seat 15 deviated from the heat radiating base plate 3 is fixed and
connected to the connecting seat 16. Specifically, this connection may be implemented by
screwing, soldering, bonding, mechanical extrusion or the groove 27 and/or projection 28

engaged and inserted by concave and convex. The sealing cover 17 covers at one side of passive



el ement bulb I adjoin the heat absorbing ending facel2, i.e. adjoin the w ck
13 for acquire a desirable heat radiating effect. The heat radi ati ng base
plate 3 and the nounting seat 15 are respectively provided with a groove 27
and/ or a projection28 at sides thereof which are engaged and hooked

t oget her by concave and convex. As show# in Figure 13, nounting seats 15 are
connected to two sides of one heat radiating base plate 3 via the groove 27
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heat radi ati ng base plate is provided with a groove and/or rol ection at
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y i ncl ude assive hea ors C nnect each ot he
correspondmg side of the mounting seat together The streetlight heat radiating device of the
present embodiment may include multiple passive heat radiators connected with each other
through connecting to the mounting seats. The above streetlight heat radiating device may
implement standardization for convenient assembly so as to acquire a streetlight heat radiating
device group to provide a heat radiating structure for streetlight with different power. The
technical solution is high flexible and easy to assembly, accommodates streetlights with different
heat radiating requirements by assembling standardized heat radiating devices, and implements
power combination of multiple groups of streetlights to accommodate requirements of specific
situations. By adopting mounting seats in different shapes or setting different angles between the
grooves and/or projections at two sides of the mounting seat, angle configuration between

multiple passive heat radiators can be realized.

[0057] The streetlight heat radiating device of the present embodiment may further adopt the



t hrough connecting to the nounting seats. The above streetlight heat

radi ati ng device may inplenent standardi zation for conveni ent assenbly so
as to acquire a streetlight heat radiating device group to provide a heat
radi ating structure for streetlight with different power. The technical
solution is high flexible and easy to aSsenbly, acconmopdates streetlights
with different heat radiating requi rements by assenbling standardized heat
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connecting seat are connected. Sealing rings are layout in the sealing groove so as to prevent the

circuit board mounted in the lamp room area for driving on-off of the streetlight bulbs from
exposure to humid external environment and damage caused by moisture to electrical appliance.
In order to facilitate overall installation of the streetlights, screw holes or positioning bolts may
be further disposed at center of the heat radiating base plate and/or connecting seats. At the
bottom of the heat radiating base plate, an outlet for draining rain water and dust may be further
disposed at the position corresponding to the edge of the lamp cap.

[0060] The mounting seat and the connecting seat may be molded integratively or be
manufactured separately. For example, for the situation that multiple streetlight bulbs are
mounted, the number of the passive heat radiators may be at least two, and the number of the
mounting seats is one more than that of the passive heat radiators for being connected between

the passive heat radiators and being connected between the passive heat radiator and the



circuit board nmounted in the |lanp roomarea for driving on-off of the
streetlight bulbs from exposure to hum d external environnent and damage
caused by noisture to electrical appliance. In order to facilitate overal
installation of the streetlights, screw holes or positioning bolts may be
further disposed at center of the heat Hadi ating base plate and/or
connecting seats. At the bottom of the heat radiating base plate, an outl et
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connected with the bottom edge of the sealing cover 17 by a bolt structure etc. The mounting

seat 15 and the connecting seat 16 are specifically formed by stamping integratively. A mounting
hole 32 is formed by coining in advance at the side of the mounting seat 15 where the passive
heat radiator is to be mounted. In the passive heat radiator, a dummy club 31 is disposed at the
side of the heat radiating base plate 3 and is embedded into the mounting hole 32 when
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 mounting hole 32.
When assembling, 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



connected with the bottom edge of the sealing cover 17 by a bolt structure
etc. The nounting seat 15 and the connecting seat 16 are specifically
formed by stanping integratively. A nmounting hole 32 is formed by coining
in advance at the side of the nounting seat 15 where the passive heat
radiator is to be nounted. In the passive heat radiator, a dumy club 31 is
di sposed at the side of the heat radiating base plate 3 and is enbedded
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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.



setting shapes and rel ative positions of the nounting seat and the heat

radi ati ng base plate of the passive heat radiator to nake the shapes match
wi th each other. [0067] Enbodi ment 3 of the streetlight heat radiating
device [0068] As shown in Figure 16, it is a structure schematic view of
Enbodi ment 3 of the streetlight heat r#diating device in the present

i nvention. The present enbodi nrent nay be based on the above Enbodi nent 1 or
2 wth di ence that no seal}) gver. 17. 1.SPe: ! .

upst andi r{g&%ﬁ a?@e 55 lfa}%édﬁé%‘f OIFQ? ipg slengemfjhlmrilfééezl!g(c:)iﬁ1 @%ggpszlggllﬂé&gs&ﬁ‘tétg‘t% drefsallgrll at or
bot h expadahd etrecdighn dphiandiafigr deliiceest ahaapreathyd reaiicer gost Bud ipnapesyoeciife and
nounti ng,. screw hol es or. sllots may be reserved on the connecting seat 16 in
advance sfmg@tetp(smﬁ‘ém&iaf‘g@w F*{¥hnt ed onto a Ianppost. In this streetlight
heat radi[a¢io)gTHepasRe haatl radiptot apth’ Prevent ibeention isheefersblynipptied & 4 strgedichi, p
consisting.,of nmultiple bulhs 1 isr‘g’guritﬁg on.the h&gt radi ati ng. base BI ate
3. The | 4 mesgpale tgblg fo form mypRle Aras fadiative sadine faghs JrangeT BAEEHPAt e 3
and surr quéRkat Aldiabite Basd 914, Bullehdatibdsced sich as LEDNasLabirie RRREEvel1H HRDSO]
The technical solution of the present enbodi nent can further sinplif

. y
st uct ur Plpediegisourse reldvely ot hegiadindng basa dlasg 1hes GetAnsBItdBalBOE Ve Bat | y
reduce COgl g@ngetfRf %zﬁ%dli&%gf Rt AMHing! AGIntihE WL stREMIRE bADs, AR hI@RMRLL GAbY ON.
[0070] The passive heat radiator of the present invention is ‘%r ef er abl %/
appl i ed imate mayr betmpqugied, on Ake) beasrabserhingi endingr fage dfor mgyping Sulbohelersant p| e
heat radigll N I ' t 1l ti, radi #,f&gt ase
pl ate. Busiﬂ%étﬁ%_g?ﬂ gjguggg@gtgﬁgﬁ tgig%%&l@?le% _ 1%ﬁt e ar%@%e@%?&%ln%q%%? or rl1l1pa
pl ane hedteatsradiating bast alate/anidythe beat hbsotung endini fac¢ Hgreph e mpltalagersurcais beasd

transmt . r t pat] -af f . i

nmount i ng rﬁﬁéﬁeswge@tlﬁi\ﬁgﬂ%%%afgg,lﬁgttnaﬁéﬁ{?%%nedl %ﬁl Iﬁa%{'/lqlhglsggbgh%gﬁ@é aﬁ%ﬁ#{cgg on
t he heat cabsasteditogheanultirlgyel ageuif brardiby silderypgbTihib dhvedt denrectondmay furthet dring ht
bul bs. Alternative t he.al um al l oy..pl at.e. may al so be used to

manuf act uhregttfﬁéml\{ﬁ{e%}?yerrggﬁi aty ‘éenlgeglsténﬁ gtf"t‘) %%e “the heat absor bi ng endi ng
face ther[e@fl] Aherpissive lhaytaudiator ofithe phgattdnvendyn ey bayanly be nsddne saeehghed, t he
heat absqrbin ndi n ace. The street|ight bulbs. are dirgectl .C ted to
Che. mul ¢ 1o g R tenied o saneRog Sbab brel genohiing it neB in ot i8S HEGH
further dight radifidlp. tWaRSEOkihidl8 devedpnRAd of Nprigig 0PRL tédhaslispy,t CPUQ usihfect .
[0071 ] The passive, heat r?di ator of the present invet@{i on y .not only be
used in SPrRBPRgheRIP teghnolagyyPrapases highgl EAurFMenty, 49 it fileai radipliRg ryctHgat

gener at i n@cAk® OB RMifiafHEN oA Thata&eidids. R faQive R@AtadlAR Fithd Breseff idlefptik NUOUS
devel opnment of exjsting CPU technol ogy, CPU using  45-nanoneter chi

g - ) g p .
t echnol odyPsstadpoxdapted Gnte Yot appning flgxiblee meBnting ReNIGAY QY hept Tadtatipg
because qfr i aturization characteristics. The passive heat radiator of the
present invention is especially adapted to the situation acquiring flexible
mount i ng (PRt Fmllpfit ﬁmfd beaundgrstong thaithe ghaye 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
understood that various modifications, changes or equivalent replacements can be made by those
skilled 1n the art without departing from the scope of the present invention and covered in the

clamms of the present invention.



[0072] Finally, it should be understood that the above enbodi ments are only
used to explain, but not tolimt the technical solution of the present
invention. In despite of the detailed . description of the present invention
with referring to above preferred enbodi nents, it should be understood that
various nodifications, changes or equi vEl ent replacenents can be nmade by
those skilled in the art without departing fromthe scope of the present

i nvention and covered in the clains %MS: present invention. 17 CLAIMS
VWhat is clainmed is: 1. A passive heat tor, conprising: a heat

radi ati ngvieas:lgimad &; a sl abl i ke upstandi ng pl ate connected to the heat

radi ati ng base pl ate by sol dering,.and perpendicular to a horizontal plane
or having a f'i4§¥5'¥ﬁb?%rwqt?f’ ?W%ﬁ’&gi zontal plane when the heat radiating
base pl ate i ghékpetRliatiag BRIEPAtelg St atus; a heat absorbing ending face di sposed
at one side of

he heat radiating base p]ate deyiated fromthe upstanding
plate, and aﬂélﬁi’]élff Rstanging  plate W@%‘iecfférf%r&é% L??é r@i{@}?@ntt‘afe Qi?éenhéé?ldF » 489 ng
fins conneghbRflcdla @ ShdAREI Fr&né Behamsd Amekt RegB WAEthEhofigh A pl1AH, wididhe
per pendi cular _to the horizontal plane or having a second angle with the

hor i zont dratppdistelesaplate freundera mpeRiingistay: base plate is under the nounting
status. 2. TE‘Eea?@ﬁ%‘rMﬁ%gﬁﬂ%g kR 'df%f)&re%ﬂpﬂgs%eqﬁ‘ thOh&k PldBeihg bARESISE Redilteq T 1 1 st
an egrees and the 0

angle is greater the second angle 1s greater than 6
degr ees. f®m thhupyemsitigmath.cat adaptédio orountalratigengratiog elemient anor 2, wherein the

upstanding p IS i . - J . O i ses:
a sl ablike siéég# ﬁ%dd&h%ug?%;cg{énggﬁgcttg e%il?rg C’Ee h(gr Hlteerz;ltﬁj Stégalgl?lg?@ %‘gqﬁgggﬁﬁ@t gp %y

sol der i ngerpehdicidimtoahe berzZontal plané hehhonpsa sepond angle wutin the Homantad glangé theh | qui d
wor ki ng %Hebl'?tﬁrn et.gavi ngl Eeegt eeg}geporu%%iino at%har acteristics; and a wi ck

di sposed i hthe 61&?%& 3 Eﬂl%ﬁ PR 8R M iner side of the housi ng

adj acent to 2HFhe passie lEhsadhatoigecandng e diaael, wherelin chefasisingle i g@bter thah 60 or
according to claim 3, further co i sphg: a supporting conponent disposed in
the cavi 3\7%‘3% T‘ﬁéherﬁﬁ%dr@,ggd%gfﬁ%tg;tp%ﬁl%‘gge&ﬁeef'nner side surface of the

housi ng by s®l Ties pRgve hewd redidpt adoidingedbi oidimal er dekheremtth® Gpstadigchldees 4 0

pressure nerated by external atnmosphere and evaporation of inner |iquid
wor ki ng £ Slmo'fW@“pﬁﬁ{}]ﬂ&é‘?te?f?mﬁfﬁés-passi ve heat radiator according to

claiml or 2gsMhaeakdling Hoi8ScehRsdtd (B 1RRLraBfatihidBase PREL by Riiefihs ReheRASL
Pl LS R o b housing 5 Sacuum a0 Doued with Tigaid working substancs. Kaving. 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 due to pressure
generated by external atmosphere and evaporation of inner liquid working substance on the
housing.

5. The passive heat radiator according to claim 1 or 2, wherein a cross section shape of the
heat radiating base plate is approximate isoscelestriangle, a top angle of the approximate
isoscelestriangle is connected with a bottom end of the upstanding plate, and a gap for
ventilation is disposed between two sides of the approximate isoscelestriangle and the heat
radiating fins.

6. The passive heat radiator according to claim 1 or 2, wherein the heat absorbing ending
face is a lug boss or a notch disposed on the heat radiating base plate.

7. The passive heat radiator according to claim | or 2, wherein a groove and/or a projection

1s disposed at the side of the heat radiating base plate and is adapted to be mutually engaged and



i soscelestriangle is connected with a bottomend of the upstanding pl ate,
and a gap for ventilation is disposed between two sides of the approxi mte
i soscelestriangle and the heat radiating fins. 6. The passive heat radiator
according to claiml or 2, wherein the heat absorbing ending face is a lug
boss or a notch di sposed on the heat ratdi ati ng base plate. 7. The passive
heat radi ator according toclaiml or 2, wherein a groove and/or a
projection is, dispose t the sjde of radi at i n pIate .and is
PRl NI o Rt G e SR e SR
prOJectI@ﬂmanﬂﬁor a groove at the edge of a connecting attachnent. 8. A
streetlight t ra iatin evice h dopting a passive heat radiator Ln any
one ot ol ai feRiEGlg heat waing drpte BF RIORHIG PR VE QAR dater db ARECET A
seats, WRRIR{ Dtot&Qurﬂﬁﬁ&orﬂ&%ﬂiélh&ﬂﬁﬁ@%%ﬁ@@ﬂﬁcﬁn@{e@wdﬁﬁefnﬁ th a bul b hol der

for nounting a str etllght bul b, rCUIt | ayout in the heat
absor bi ng endi higatr aheer] bingy gadingriAgis o itha bt@t E@gw O@mousmgoa iyeetlight

sol deri ngyy! e a@l‘éﬁft'ﬁ%ﬂrdsﬁ%y‘i)u@'i@ tfeORAE GbRebitd eh $acéea1doéorﬁabaed1m the
radi ating base plate respectively; and the connec seats are fixed and

connect edireaslighy bulbuhzre@lcbfmg Hbe meBRIHE; 44fS Seponnestag tattlwm@qsaﬂtl@qw}eeah@étaﬂng
radiati n%fa%f@ﬁtg @ane% a?;ﬁ%éearg,l I&;}d hisNE@hixERIMALHDLEE YD R, a&‘éaoafqh@g to

claim38 onprising a cover covering at one side of
passi ve mmmmwatdgwam&omt&lhbeanpaslmnabaﬁgp,!ﬁtsate and the heat radi atl ng

fins are di S?Oﬁﬁdsuexggﬁt%@t Eaﬁﬁnﬁgﬁafx&f actc et@'cl & RrHer h&nﬁ%&%e‘%ﬂn o the

connecting Seats and-a plura Iet Aol @s and W ol es
are furt kevercosyngtat ved yidc)péti‘ewasmve ]ndatarasl@airlwigrectheelpstamm@ Natecbndnhﬁeheahol es

are dispgs at. t he |de t he al,in 0 and dis t he
connect | a6 diiRed vyt R S FEXSlp £0G LSRR R Pkl o
t he seal iseqgs mm/sepluraa@obfdma@oxﬂ&dw&djaad:am dutlet Hodest a0 fuzther mﬁpeamaiymphna@orpl at e;
wind inl ﬁlhe dr.ai ni n%F sheets are di sposed at edges of the wind inlet holes,
and at Y t he sealing cover, and extendi ng downwards from up

edges of theth‘envﬂdd uﬂéteioldaqkee&mpdaémﬁk tﬁklﬁluebfﬂﬁrsailﬁigr@v&%ﬂtcﬁspafea adjssgnsed at
edges of the wind outl et i

d a out Si t he se . cover, and
ext endi ndPotANARATIS it S eSO Hehtlgs e SRaved aBF 4 w‘?fik ﬁﬁ%lag ERHE r al
l'ine of tah@&sﬁ&aahdjgceﬁpmﬁe@ﬁeﬁdammaaha%ap&tes 10. The streetlight heat
radi ati ng device accordg@g to claim8 ereln grooves and/ or rolectlons

engaged and PHSdRCedramneBactade dishased ghedees aﬁ@emladgﬂageéhola% aﬂ%etlgﬁleaéldap t he
heat radhalchith QRS aRd 8EBnBRE ARV RAT8orR fuplelBestFGhe RindlilRe ARG ADoRRAL S

respectively, and the heat radiating base p te is inserted and connected
to each dlfaiing shestsrare digpesedtas edges of theewindrandet hales ambak outeciidet ofribe sraling e

accor di ng,t g éﬁld%kféht%ng W& aEds T Q&Eémﬁf fik Wind Sutlet holes by taking a central line of the

sealing cover as a symmetry axis.

10. The streetlight heat radiating device according to claim 8, wherein grooves and/or
projections engaged and inserted by concave and convex 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.

11. The streetlight heat radiating device according to claim 8, wherein a dummy club is
further disposed at the side of the heat radiating base plate, 2 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.

12. The streetlight heat radiating device according to any one of claims 8 to 11, wherein
ventilation cleaning holes are perfoliately opened on the each of the mounting seats and/or the
connecting seats.

13. The streetlight heat radiating device according to any one of claims 8 to 11, wherein a



further disposed at the side of the heat radiating base plate, a nounting
hole is fornmed at the side of each of the nounting seat by punching, the
dumy club of the heat radiating base plate is enbodied into the nounting
hol e at the side of each of the nounting seat, and two sides of the

mounting hole are tightly conpression jdfnted on outer surfaces of the dummy
club by bolt. 12. The streetlight heat radiating device according to any one

of clains t i ent | i i .ho | at el
opened on TR T B SRl g ¥iibone o AP SLAEAMHNES R sRU EoPH SPUNE o
The st r eethk bghthohieata reficitmgiphge defuithe ateched db nge tide afhe hins rediatodgahanspldtet o
11, whereip a,l19 la ap is further. fixed and connected t.o each of th
mount | no- WBsiF e e WBVERE i st S diestE S BT SlsebRe SREDs Biod 18
plate is d¢onnédualtoahdhafhiedmbantinpgestd.de of the heat radiating base plate
T R e T
The str eefdmt@hbf psive hadiradidtog i8aMe4e A GRd BARGS i rﬁﬁh}hti@? Qe isGld@itetBtodbhet O
11, wherein the nunber of passive heat radiators is at |east tmgé_and each
[

of the noSPRPSGIR Ruween the passavs: kegt Fadiars resBRrtMely eRdpRAnRRLs befesibe iPaw ieat

radi at or shdaemBREdr aNEIhé corpeifgRAect ed between the passive heat radiator and
t he connecti ng seat. 15. The streetlight heat radjating device according to

clai m 14, whepPelke ditedight heat mdpEpgdeyiceneeardias te Wain | fehestin ar anale istfomrd
mounti ng 5R@LentRBIRE! 66kt IQsHRMIuATI AlbNBnRRRR 1B hedt Ssttiating base plates.



