uSCLAR COLLECTOR' The present |nvent|on reIates to a solar. C°||9C£h§5L§Pﬁgr (jé
collectors typically conprise wat er “i nl et - means .and wat er outlet mean
‘r@temconnected by a plurality of 5 tube water ways. However, it-is: found
~that'.in use -probl ens can arise" mnth tube meter ways. - For. exanple pressure-
" bui | d=up-‘can occur because the water: flowis constralned by the .tubes and"
- canngt. necessarily find 'the path of 1 a3y AﬁeEbE[ ¢Brn10.: ‘The present.
i.avention provides a sol ar. col'l ector in= - 5 Wi t h ‘pressure
“bui l d-up are reduced, conpared to prior art’ “solar cellectors.. In- accor dance:.
with the preséﬁ@|ﬁﬁ%ﬁﬂﬂbnﬂWﬁ@ﬁe°ﬂsFﬁﬁ@&?ée&°aas§P&FFcePﬂéEF§Prconpr|5|ng
first and second 15c4i anel.s connect ed  together. in sgaced face to face '
19

rel'ationshi p, 3R lec ﬁE§n§YPé&G|nQ FAPBTARE -YBhEE b%tﬁéeﬂe?ﬂé panelsh?“;'_
“and ‘wat er - outlet ne g-fromth ace bet: n-the erein .- .
the ‘second paﬁ@l PaP“g ﬁQtﬁgaPlrspgﬁéﬁgpangFgeﬁﬁdamPt ﬁ ngQ@ of . 20 -
.dlnples deh;nlmglfhpwe pass%ges i'n the space between the panel s, said flow-

- passages conprisi-ng a Flrgy set' of. fl ow passages extendi.ng parallel -to one

another [ ongglievetl at 390 rpunecandeogh do’ boUbRERS 06] EXLE0% Dbh,

paraIIeI to one anotHe I.n anot her direction secting the . = .
first set' of flypW RALI0GRys!YPFGR! bkenplel, preeeuﬁatber% .wsaf;ace the .-
sol ar. col I'ect or of - the present invention i $ di sposed at an angle to the ..
hOleOﬂta' lr‘d#ﬂ%rt%e@@h%bnthesﬁbtéta$uBWY1s ‘constrained by the tubes -

'and cannot necessarlly Flnd the- path of least re31stance. ii'.
10 .The present lnventlon prov1des a solar collector 1n whlch'
problems w1th pressure bu11d -up are reduced compared to.."
:'hprlor art solar collectors.:: '. - -
In accordance w1th the present 1nventlon there is prov1ded:"'”
'a solar collector comprlslng flrst and second |
'-«-15..panels connected together in spaced, Face to Face“:.
'trelatlonsth, water 1n1et means leadlng 1nto the: space.'dd{}
.lbetween the panels and water outlet means leadlng from ,5.
'.the space between the panels, whereln the secondpanel is gfnrn"
"Zflat and the f1rst panel 1s formed wzth an array of
féO_'dlmples deflnlng flow passages 1n the space between the'
-panels, sald flow passages compr131ng a flrst set of |
'dflow passages extendlng parallel to one another in one'l
dlrectlon and .a second set of flow passages extendlng
' .tparallel to one another 1n another dlrectlon aﬂd-;ﬂ#ar}i_;;
iﬁ_h25:ﬂsecting the Flrst set of Flow passages. | SRR
| :i_Typlcally, as in convent1onal practice the solar
':collector of the present 1nvent10n 1s dlsposed at an ?:f.:.-

,angle to the horlzontal 1n use to obtain ‘a satlsfactory



" exposure to solar

- collector of the present.

g of :the- coIIector and is arranged to ‘suppl y water which'is,

radi ation and to all ow convective flow of water wthin
e col-lector plate. |.n this .case, the inlet neans |eads.into t he | ower -
~as a rule, \~)tﬂ
‘atively 5 ~cold and the outlet: means | eads from t he 'upper end of the BRI
oIIector 'to remove water which is; as a rule, ‘rel ati vel y. hot . o
invention . nayJJez rovided with.inlet- and outlet,/

The

. _headers to assrst in distributing the 10 inlet water .more-.evenly across o
' . the celposute etmdstoaaa:ss:raahatridrermd rtw taatatmd cmtvarc tive ®dewil'y from. . '-_--:
- ‘across.the collector. :However; the lse of ‘headers is:not essential srnceﬁv
' the diofpiesepr iitidn é:ﬂnra;loldrwtlawngﬂtai@-nallrf Ithipatden, fhe The di rrpl es:
~coul'd be: arranged in a rectiangul ar-array sothat there are a. nunmber. of

par al ialetamensls Spa%@é’-alg vei diostede erel afy l'd\enlprﬁiellectﬁoqoeﬁfbd | el

1 ongitudinal-
‘arr.ay i8oargahgede to G\Hpﬁz}é’sa’

| ateral:

o t t |l
" 'f acde- GP1 2h@"6’ol Ihglch‘ 15 f“%%nq%g&é\r;&ss i’(Yr?é" Iaggppaﬂ‘q%\ﬁquggpgﬂ%

_The Igwer panel of- the coIIector of the

romrpassages ‘However; the di-npl es. coul d be- arranged in an.

@é§reﬂméﬁd|i$nhﬁﬁyﬂlqﬂﬁ§ﬂuﬁﬁtﬁf%3? Yoot h

across the

woul d strII ,
= di 1| o
o' padeld 3&%%&#&"@%3%«%”8"% £ 'r?f’%%%ﬂer & dith “Je?sysed. rgé‘?. 2?

ﬁ':_thhs collector of the present 1nventlon may be prov;ded W1th fﬁfu

.'1nlet and outlet headers to ass;st 1n dlstrlbutlng the

n'lb '1nlet watsr mose’ evenly across the collector and to asslst

h'1n removxng heated water more evenly from across the '

| h:collector. However, the use of headers 1s not essent1al

.'7l331nce the dimples prov1de lateral and longltudinal flow

.f_psths.:a

_flSt The dlmples could be arranged in a rectangular array so

"that there are a number oF parallel lateral Flow passsgesf

-1ntersected by a number of parallel long:tbdlnal Flow h

. rpassages. However, the dlmples could be arranged in’ an o

-_array so that the Flow passages extend 1n dlrectlons hav1ng

aZQ‘fboth lateral and longxtud;nal components i e. dlagonally _

e xtending across the Face of the collector plate., However, :'”

'_one set of flow passages would still extend parallel to '

jone another 1n one dlreetlon whxle an- 1ntersect1ng set of

“=.rpasssges would extend parallel to one snother in another'd-ﬁh'

';25; dlrectlon. The lower panel of the collector of the-'

.-”present 1nventlon 1s completely flat whllst the upper panel

-1s Formed Wlth the dlmples. Formlng the upper panel W1th

3'd1mp1es has ‘the advantage of 1ncreaslng 1ts surface area""'

B so 1ncreasing 1ts ablllty to absorb solar radlatzon.';



present |nvent|on |s conpletely flat mhrlst t he upper panel is formed with |

the drnples - Fornrng t he upper panel. wi th- drnples has' the advant age -of o
_Qgreasrng its surface area so. i'ncreasing its abrlrty to absorb solar -
:radratron Preferably the sumit of- eacly drnple is spot wel ded-to the
“adj acent. area of ‘the. opposing plate.to.assist in holdrng t he. plates

- togéther . Fbmever “the.: correspondrng edges of t he panels are also.

.preﬁérably seanrmelded 'sO t hat the coIIect I b ar at -
In'this. conne8K96ﬁr9ﬁéYpaﬁ§FsSHWQL gy i&dn% o%aﬁ%lg d %%h%he

such S
st-ai nl'ess st eel However ., p I 0 e, for t R srials .
. 'such ‘as stai nPéé?‘%?P&elareﬁ p% §§‘§ P%p%% %) g’ (ri;qt%r cop%e%(ris%mlﬁe the béttom - .
-panel i s forned 10 st.aj n| t a1 éy ofs the .
_rrentroned abo %&’salﬁ %t?%} eg’;erfgl E%%r gﬁoe %Een 0. ? 0.7 mm.. .
“thick. Further, el. :lam (Bl Wl A& doy ihad It\hehamaeaﬂw "
- radiation absés I}%e eq%atarlng gﬁf I S° preferred to:use 15 a selective:

surface forg t ep,ﬁ;gpsl% ﬁ)@e,_sq.jl tcol I'ector ‘of: the present invention'my
be used foP wa ting purposes partrcularly i ndustrial water heating,.

and space heatf,pg:rﬁrgd da;g{édudwrmqsanew e pref emakaiyt |ﬁnrmed |othow be
described, by way of 20 -exanple, wth reference to the acconpanying -
_dramnngs 'n\MEﬂHl-such as stainless steel. However, the’ top panel could

be formed of other materrals such as stalnless steel, mrld
””f"steel, alumlnlum or copper whrle the bottom panel is formed
'lﬁ..of starnless steel or other aPProprlate mater1al as mentloned fr'
.a”above.. o | ' | l o
“.:Preferably. the metal panels are between 0.5 an& 0 7”mm"thick.3'
;fFurther, the panel whrch is uppermost rn use typrcally has a.
lnsolar radratlon absorptrve coatrng and it 1s preferred to use-
'*15;‘a selectlve surface for this purpose._ | ..:
';:The solar collector of the’ present 1nventron may“be}?}'””'
| used for water heatrng purposes partlcularly 1naustrfal:ir R
water heatrng, and space heatrng and coolrng purpoSes;' |
o The present 1nventron w1ll now be descrrbed, by way ofll;ftf |
) 20f:examp1e, wrth reference to the accompanylng drawrngs, in:;b_’*t”
: F1gure l is a plan view of a rectangular solar collector
'7_plate in accordance w1th the present 1nventron, fi': - |
Flgure 2 1s an elevatron of the major srde of the :_*:5
.= 25: collector plate of Flgure 1 vrewed from the dlrectron of the
l___arrow a. f" |

. Frgure 3 is an elevatron of the minor slde of the collector



cordance Wi th the present invention; Figure 2 is an elevation of the _
\aj or-side of the 25 collector plate of Figure'l V|emed fromthe- dlrectlon\Jﬁw
.;,of ‘the arrow-A Figure 3'is an ‘el.evation of .the:ninor side of the collector ™ ™
P-4 plate of ‘Figure 1 viewed frontthe dlrectlon of 't he arrow B; -and Figure -
. -4 is a partial-transverse sectlonaJ ylemlln t he ‘di rection of the arrOM/A*='-J=
- through. part .of the collector 5 of F|gure ‘1. In-the dramnngs there IS L
. shown.a rectangular solar. collector conprrsrng a -casi ng- 10 *f orned. of , for- R
- exanpl plate (of Figurend voawedsEpemathasai dcsbhodRdgfeby Upstanding -
" peripheral wal’l s 14 and having an open'top. 10: The interior-of -the casrng
- 10'i:s a#rmnlﬂutané.layer of |nsulat|ng material 16 such as- polyurethane hf“
. foam- . -A solar. col |l ector plate 18 in: accordance wi‘th t he present i nvention -
" rests .on tFigUrg 4 s anBurtiabntnans#grsg séetbonsl 1view g Qﬁglector ‘
-.. plate 18 conprises . afirst, l'ower 15 - panel’ 20 which is flat ‘and a ' second,-
upperéiﬁﬁﬂt%&?vﬁﬁcﬁh?sa¥€ﬁheﬂ ‘bhrough rpartigsi the acobYeotodi Npl €5 24. The - -
. énples 4. are gpot wel ded to the first panel 20 as’ shomn at 26 and the- B
nel £ re seantmelded together e S _f~ﬁ

. gure 1 s a- pI an vi ew of a rect angul ar- sol ar col | ector pI ate in : S
\&F o

In the draw1ngs there ls shown .a. rectangular solar collector £
'5ifcomprrszng a caslng 10 formed of for example, alum;nzum, |
t'pand compr1s1ng a base 12 surrounded by upstandlng perlpheral -
' }_'walls 14 and havzng an open top.;_ } : |
”a.lq,'lThe 1nterzor of the cas;ng 10 is llned wzth a layer or Lnsulatlndl.
mater1a1 16 such as polyurethane foam._'p.= ' |
i A solar collector plate 18 1n accordance-wzth the present.
'H__inventlon rests on. the layer of Lnsulatlon overlylng the - -
"ﬂlbase 12, | The collector plate 18 comprlses a- flrst, lower..
.hISQ“;panel 20 whlch zs flat and a second upper panel 22 whlch 1s
”lformed w1th a rectangular array of dzmples 24.
| -:.The dxmples 24 are spot welded to the flrst panel 20.as
i shown at 26 and the panels 20 and 22 are seam welded together
| 'at thezr per;pherles as shown at 28 - The seam weldlng ensuresV
'hédﬁllthat the volume deflned by the flrst and second panels 20 and l
: -,:22 is water tlght ' o '
Further, the collector plate 18 oomprlses an anlet 36 at one ll
nend and an outlet 32 at the other end ' The lnlet and. outlet
"[?communlcate w1th the space between the panels 20 and 22 1n .

| 25'"fconventional manner. :



a1 therr perrpherres as. shomn at - 28 The seanrmeldrng ensures- 20.. that-
_the vol une défined by the first and second panel.s 20 and 22 is water tight.
FNher , the col l'ector plate 18 conpri ses an inlét. 30 -at .one ‘end and an
outl'et 32 at the other end. The inlet and outlet communicate with the - -
‘space: between the panels 20 and 22°in 25 conventional manner.. ~-5- The
“di.nplies 24 are. arranged in a rectangular akrsy-and the rectangular array
def i nes- Iongltudrnal flom/passages in the direction of the arrow B and. .
Tateral - fl ow passages in:the direction of the arrow A.shown in Figure 1. 5~ °
A-framewor k 34The tgvmleel 24 opre herrangedaln sa iZeckangulap atcay tand the

col l'ector plate 18. The framework 34 provides a nounting for a glass. sheet "
36 by neans ofr%FEﬂ%QF%QFg%§§§Y §E¢1¢ﬂsu%%Pg%Fﬂﬁbkﬂle%¥Qﬁ preseges in the =
nbunted at a #kpe wth tge ‘end- havr | et 30 ower most... Cooler - - S
waterenters t ?F1%5a% EEQvE%ﬁPY %F%EP%. % PRARSAELS R Hhated -

__Eér Z‘éi ?Leriﬁét#ée”w Hh R rRPESY 8 %%r‘rﬁeﬁr?rﬁ@qé%ﬁp SLS”—?LZ heated
g I oL T a@“ééﬁébmea%%%ﬁ {f 248 g%r:drourés;
water can rea:* %Io fﬂe@ﬂ&fhﬁlaﬁ%nﬂﬁt“d%ﬂ@J {?ﬁ e col {@hégl ﬁ%&ﬂt S

al ong a- Iater w.passage the ris I.Crenc
berng c _for a glass sheet 36 by means of a glazlng gasket 38

:”;In use, the collector plate 10 is mounted at a slope w1th the _'
-_end hav;ng the lnlet 30 lowermost Cooler water enters the -
i- ld;lspace between the panels 20 and 22 and becomes heated by solarV”l
";'-radlatlon.. In thls connectlon, the panel 22 preferably has a '
selectxve coatlng to enhance the degree of heatlng achleved.
--] The heated water moves by convectlon towards the outlet 32 _
_j__If any of the longltudlnal flow passages deflned by the dlmples_f:
?.fl$ 24 becomes blocked the heated water can readlly fznd another""?
| longltudlnal passage by movxng 1aterally along a lateral flow b'h
passage. Thus, the rxsk of the collector 's eff1c1ency be;ng
- reduced by corros;on and bu;ld up of materlals is lowered.
_Modlflcatlons and var1atlons such as would be apparent to :
:.ZQl'a skllled addressee are deemed w;thzn the scope of the present'

L 1nventlon. P



. fedNced by corrosion and bujld up of materials is.lowered. Nodifications,
e vartations such as woul.d be apparent- to 20 a skilled addressee are '

le “;ﬂg‘ f- the present .invention,:.. 6.- CLAIMS 1./
:T“I [NM‘ g.first and second panels connected t oget-her

|n o

:o--ned
.sol.ar c
“"spaced,

. space ‘between t he panels and water outlet.

face td flce®refationship, water |nlet nmeans leading into the 5

'neans |-eading fromthe space'

:ffbetmeen t he -panel s, - wherein' the second panel is flat and the first panel ¥s ...
- formed with-an array of dinples defining flom1passages in the Space: betmeen; ;

'

uw

"~ the panel s, said-" flom1passages coapéising a 10 -~first:set of. fIOM/passages;;f

‘extendi.ng parallel .to one-another. in one d|rect|on and a’ second :set of- flow

-accordance w1
per?iﬂfelr 2GRS %o‘:%ﬂPﬁlﬂé’n P aasd o J&af® op being closed by a

gl ass. Stht f%gr Qbmaﬁ:hﬁn@ﬁ@_ Sw‘aq:%ri gﬁ&hﬁd QS};&EEQ?EEEPbgﬁ%?a% he g| ass

. base, -

ﬁ'usheeg

=.second panel is flat and -the flrst panel is formed with )
an array of dlmples deflnlng flow passages 1n the space

S 'between the panels, sald flow passages comprlszng a
10

"'passagesséﬁﬁﬂﬁdlng paraIIeI t'o 6ne anot-her..i:n" anot her: di fecti-on-and’

'-.ntersecglngA;%g&%krgbiigEth EE&%%Rgiﬁgg?iFgétgﬁau?%? anlar collector'ln

si ng” haV|ng a

2023, A solar -col éctor. | n-accordance
-8 ace between the panels and water outlet ‘means-.

leadzng from the space between the panels,_whereln the

flrst set of flow passages extendlng parallel to one

'g_another in one dlrectlon and a second set of flow
"'passages extendlng parallel to one another in another

.15

20

'fare spot welded to the adjacent panel..=

30

7jd1rectlon and 1ntersect1ng the flrst set ‘of flow -
'Qf_passages._' B U TN R _
;:fo A solar collectcr 1n accordance w1th Clalm l, whlch'g )
--comprlses a rectangular ca51ng hav1ng a base, perlpheralf-r
']walls and ‘an’ open top, the open top be1ng closed by a Lo

' glass’ sheet wherezn the: paneis are located between the
:--base and the. glass sheet. = e
3. a solar collector in’ accordance w1th Claim 2, in f7'

fwhlch the’ panels rest on a layer of lnsulatzng materlal

:ﬂoverlyzng the base. S S R
34., A solar. collector accordlng to. any one of the S

precedlng clalms,_ln whlch the summlts of the dlmples

-5._ A solar collector accordlng to any one of the : _l'

'uprecedlng clalms, in whlch the corresponding edges of

‘the panels are seam welded together in water tlght
ﬁmanner.__ . | S S
6. A solar collector.according.to,any'one ofzthe.' -



'mhrch the panels rest ‘on a Iayer of |nsulat|ng ﬂaterrat—everryrﬁﬁ—the base. {8

- 4. “ A solar col l'ector according to any one of: the TN
Wh, the sunmits of:the dinples. 25 " are- spot jﬂ“ﬁ ﬁﬁwaﬂ‘ﬁmcem SR
—-panel, B0 A sol ar col.l ector. accordrng to any enprecedi ng .
tclarns i n_which, the correspondrng edges of -the panel s are.seam wel ded I
.t ogether in: mater ti ght. ‘manner .. 30 6. A solar -collector accordrng to any o .
. one-of the. 7 precedrng clarns in mhrch the dinples are formed ina .. .
frectangular array $o-that the frrst ‘set of fl ow passages extends laterally . ::
-and- t he..second. set ‘of . romrpassages ext ends .| ongi tudi nall'y in the space
'fbetmeen 5. ' the panels.. 7. A'solar. collettbr-substantrally as’
_herernbefore descri bed Wwi't h reference to-the acconpanying dramnngs 8. A
-sol ar.'wat er -heating apparatus or a sol ar ‘space heating and cooling: -
' appar.at us conprrsrp@bceaiﬁgrcﬂiumspoinewhnchathdedxmehesnaaﬂyfeﬁ@eéfiBh%

Vprecedrng cIarnB rectangular array so that the first set of: flow_ N
| | “ -rfpassages extends 1aterally and the second set of flcw
;”.passages extends longztudlnally in the space hetween
.ht“rs;.rthe panels.. S B : 3
"i-l7. A solar collector substantzally as here;nbefore
ffdescrlbed with reference to the accompanyxng drawxngs.r '
| r;B. ‘A solar water heating apparatus or a solar space o
_ _;w:heatlng and coollng apparatus comprlslng a solar
. 10-.zcollector as deflned in any one of the precedlng clalms-




