
nl'WQ?~"ll~~il~v1uuuU~il [fi~il nl1",fA1W~1 
ov e.J ~ 6' 

tJU,l«J1 1](1] - W 1?l1lJW~~~1"Un'iill&1o]U 

L'Vlfl1u101tl~U ., iin~.tJ ~\lfia'lJ'~tl91~'~tlJ·mu''Vl'\l"l~ L'I1lJl::alJrrU~\l « th::n" 

~\l~ .;» 

. : ." 

* ~U\N 



~~~~~;un;~~~~~1~'~~~~'~~U~U~~L~nfivn~nnu~:Qn;';nu~~u,u 
. " 

r.J~91n~~1JLufll!~ L ~ilUU~::_ LIWI~ill ~'Vn\'l L fl'tt91~fl~~1J fl'~L~LL~'J~~''J n'~~~~'~n~"1J 

"lJU'fl L ~n 'U.nil'J~U LL,j"UU''JI'1.j~tl''l\}'l\}:ilfl~~1J'l\}; L thJ'Vl;\'I~'l..In'~'';yt~'J'J'l..I' ';:~;"~U 

Blohm GrribH 

LVtl~nU LthJ~~Ufl~'~~V~'~~~~ , 'Vl~~L'Vlfl11..11~n~~·I'1'fl~' ~Un~~'Vlflil~'JL~~il\'l 

LL -'1'1 (Prototype) ~~~91 rI'11J'~fI~fl~'J'Vlfl~ilU L thJ~ L ~tJu;iltJl t1LL~~ LL~::il~tyty'n~., 

~ft«~'Vlflilil'J'~~~~''Jtl'J~n'~ L rltJ~ffUfl1~;l..If'l'i~~~v'Vl'\'I L 'Vl~ 11..11 ilVLL-M'J L tJ~.,nl..lnu 

Mainternane 

...... 
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SoZar enepgy L~v~~a~~a1~ L~V~L~ vn~JUV1~L~~ ~U1~~a~~~~~n~~J~~~ 

1~ LW~~a~l1aUL~naJun~~U\ilnJ~ L ~Eln~J collector ~~a L ';J~UJ~~tJLL~l)'mtJ 

" econom1-C 
,... • • ~ I _ ~. 

. ... 1 

~~ufl'u1~ 
'''. 

nl~'V1;~1u1~uV1~ri\J~'\I Ll1~'i'lvluu\Juu 

~ , 
~ - - "'. 

~ --------------------------+----------------------------------------

... -. ~ I .... .. ...: 
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. . 
'~~D~~~IU~n~L~UI.~a;~~Unl'~~I'~I~~~UL~~~D'~UU~D~ CoZZeato~ 

ayaZe ~~"fll CoUector LLc:I:::"f1'~D~ He~t Storage ·"lJf\'uLL~"nh:;1J'~ 

~o% ~D~"f1'~:;UU~~~lJ~ 1~v~Heat engine machine ~~:::n~U'flr.;~~n" 

CoZZector nl~ ~~~~I.~LDu~c:I~IV~"U~~~L~U 
.... 

&l .... .I' • . 
.\1) ''Ul~nl "DD'~~:; ~'lJ1i~ 10 kWeZ. '11~~::: L~lJLLc:I:;~~c:I~nDULLc:I:::~~'-3 " .\1) .'Ul~n' 

~llJc:I;~U ~'-3~uLrlD~~~'n;~'-31~~'~c:lfl~~uLQ~vLLi'fI.,~:;1~ 5.5 kW ~;~~u 
eZ. 

91atJfI,:::uu"'l~1~~~~'-31U~U;lJ1L';ih 58 kW el ~ ~'-3n L Du~~'-3~I'UvI"'l:;allJ'~tl.u.tJ 

.J •• 1. I.' u':::'lJln'~DU~I~ n~ lJL~'U ~oo flU 
10r-------~--------~--------r_------_, 

I s~------_4--~~~~--~~--~------_4 

o · II 12 24\1 
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ru U~L')ru~1f11'lLaul" (+ 30 o
).1iVl1n"VlYlOltl\lYll SoZa:r intensity LL~,) 

~,~'l'~ 1 i~::"l'; th ::~Vl?i I! <llJlflYl L ~ £j, ~tljj t.l0l~tlf11'~:: 1 ~')'j ~ \l\l'U~'''tl'~91 u1 ~ d'\tJU 

LL ~91 ,,~,~1 ;;1~!r~.u~Y\YiOl'Yl Lvi, "91f1n "u4t1 l£J ",1~"/Jtl\l In tens i ty cycZe 

~Ol91~,Ol"~,~,n 1 kW/m2 LUU 0.73 kW/m2 wn/m2 

~ .. n,ru£j 

A 

E 

1 

• 

GA = Total radiation-with clear Sky 

GE = Total radiation with clouay sky 

IA ' IE = direct radiation 

, 
fl,ij"~91 ~ ii.nu" ULL~ Ol:: 'l'u J 

~'\JVl diffwse 

kW/m2 2 7.2 kWh/m d 20 % 
2 5 kWh/m2d 0.7.3 kW/m 

.: ' 4(J % 



.. 
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1il;UjU"'U~"l~ Solar i'!tensit;y L;ilJ~i.uVlrl\1nLL\J\J Type A 

VI~tl Type B L Uu curve ~~utluf'f\J~mffl::tl"n'fI L ~ulJ'n LLil::m,h L tmuuitnflU 

,,;uVlu\1~i\'ln\1 Ifo% VI~tli"1il1ij:: LUu .00% fil~ n.,mV' Type A tl,1ij1il:: Ltlu ~o% 

Intensity distribution A 

. . 

";'Y~,«u~Jlj'2ltl\1 Co Uector1il ::~1J"(u1iff\Ju iN"nn., ::"'\J'2Itl\1f1j\'ltl'~" ri~ L VllJ' ::iI'lJ 

"lULL~il::"'U L \4tl"l,;l~lJ,:z1\1~' L VllJ,::alJJf~na~jLLij ~\1eufi~t1lJn , L ~U\1"'U LLiI'\191n 

. n"::fI\Jil\1~j CoUectol' 1ij; L t:lutltj'\1ti\1~n;Vlufl-i,9i'tl\1i\1Q'nf'fu Lam) ihu L tftl\1 

'2Itl\1lJ1i L ~U\1 ' 111 L jci,tiu"I.';n;Vlufl L tR!uuLLuil\11 tifl'lJ9I;UVlU\'l""\'lv!lf'l,a9\';- ,,"nlJ1ij; L iJu 

"lu~mffil::a1nI'lVntl'n'f'lLL j~iillJi.';1Itl L il,-i, 

- ~tlIVltlnLnfnlillJ L Q§U-utll::"hi\1~U 3~ C 

- Emi ttance = 0 •. 5 a;VI~\J 250
0 

K 

\ 

LLfoI-.3'S\J'I'i~\'l\'l'ULLa\1t1,~"ri LLii ::«ja::alJ'I'i~\'l\'l'U~ L VllJ,::alJ (Appropriated 

Solarenel'gy - Collectors and Energy .Storage) 

"~lJ~l~na'j;'\19i'u"';'1-utl\J~,um,,"l.u' co"'fiector "l,; L \tul \.J9\"J 

"j'1lJ9i'il\1n,., 1 flU l~nflj'1J~\'ltnn=\JauLLil ::lI'\1!:l." PI, 1~u'I'i \'l L "u 1 tl n,.,..,Pliltl\1"1.'; foIilfl 

-
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L'I'I1J,::o;lJ~1!ItJ Collector LLUULL~U"U (Solar flat pZate CoUector) 

1 ~ Ulh~tl'1u::mYi~ \l~ 

- Lnu CoUector L~~C\I'1'1Vtl'::~UV1~\l'U'::'I1~'" 68 - 100 C · 

- L tJu Co Hector 'l ~~ru'l'lutlil"\ln";' 100° C 

~~n'::V1un'::L~uu~L~~~'n~lJl'1'1~~'u~. Collector ~o;'lJ"tlL~tJn 

V1~ CoUector LtJuLLuutrmu-ivliin'::~n.utJu lD -iiu Lih.m,,'Ii.ulljL~fJru'l'lVnmiJL1J 

~. Collector ~nYi'1~~niU1~uLu~,u,::1u~u'l'l~~1~~~'~~::V1~L~fJru'l'lUD1~~\l~ 

ali~: L~lJ£I ~.un"Y1~\l}1Jmu'lu~. Co Hector LtJulUv!,l.JLLuul~iim'lJ~1J jjLL~ 

L ~~ L tJun,.n~~nWl,::uu'/JtJ\l_ Co llector-~cle v!rr~,~,Yi~ L'I'IlJ'1:: 

LL~::'l ~ L tJu 1 uij"J~ L ,j''I'IlJ'UV1'\l;;'Un~~\l~.'lJa'1lJ''tl'/J~\l . Co l lector LLUU~'" "l 

L~'Il;;":WLLi. LLu.V1'\lm'lJ~lJWU-5;;'U~r ~ ~V1~L~V1"ui)""mn"~""21J'/J~'Il cycle 

LL,j~~~"hMn ~"~::~LL'~\l L mtJu LVltJUL1J~'1"\l~. lD ~~hJ 

, ..... 

- 2-p late Co Uector o;~'I'I'$'ufJru'l'lU1)'n"l'V1~\l'U 

- L-li IR-Reflector V1';;'1ULU'/J~"fl'::~f)LL~1J1J~fl 

- 'l-li se lective Coating L tJu~. Absorber 

flector (130° C) 

'l~ii 'selective Coating . . : ' 
. -

- L~ii Vacuumisolation 

I 



~ . 

-. . , 

, . 
~so-

" 

'. ,I 

,..".,'4ff Ii n~~ uJ!lU\llflu\J l~1)n"'M\I"ll\MJ1)'4 
1,1 

cotteato~Sto~. ~.tem 

"h\l.,,."lN Storage ~ 20m3 

'[r 
Co7.7.satoze 2-p7.ate ! ll\J\JII IR- · 1 

II ll\J\JS'l IR+ 2-P7.aU D1R S.z.at'tu. . II IR 
Co Zleeto!' I Ref1,eetor Se7.eetive Cot7.sa'toze Coating S.z..riiu. II flIpe ! Coating ll1i:f2 IR ;~ . 

. Vcrcnut 

th~!".,,,,,.,'4 
Cottector 0.40 0.60 0.63 0.36 0.38 0." 

II 

.."OS) ,( , ·~C) 90 l~ 90 90 130 130 160 
St»l'tl(Je .. 

i . I 
I 

th=trl!""""1)'4 0.08 t 0.08 
I 0.08 I 0.13 0~12 0.144 

!lMnna'L : 
Ensrgy I i l I 
"., rhennaZ 

I 

'I I 9?S i 9?S 9?S 660 660 641 
J¥.JW ~''" 

i 

I r 
'''''1)'$\1 

I 

(1c1Ihth~l I 
i ,. 

I 
, 

~: .j-
.. 

I 
SJHci.fie 3.06 I 3.83 ' 4.0S 1.91 , 2.14 J.16 
1tnsl'(N I " I, 
4ItIItand 

'\1 
/' 

COi"'ctoze ' 329 22S 342 3'0 304 1" Ii 
(m ). 

" J; 
I 

• .. 
~K .Pte'. 100 160 200 180 230 100 

DrrI,,! • 

I 
I 

'''''1fItn'I,,")u • I , 

I "."., .. U"", I 
I ' i 

" 

. .; ., 
• -

,~,,,,,,,M1)'4".""'''lU1),nva 
l)n • o.","en. Naric - 11. """'" 
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2-pZate Collector 

. I 0 J .... .., 
Vw~On~'nft~' 120 c (~~u~~u~n"."~) 

LrluL~vu~~,~1~~~~~'nn"~~~u~,,~,~u~u~v«u~ u,~~~~n,w 
..J ., 

CoIZector ~u'~nuu~~v 

Heat engine and Generator 

L~~~n~.u~~~~L;VW~on~;~,u Working temperature 90°C (lJOoC) 

n..... '0.1 ° LL~~V~\)n'lm~ LJ.'ocess temperature . vn~~u'::~'w 40 C 

Ltru~V'inJ~uf'ful~[J~~1u~,u; (water) ~~ LW~~~~;L~ L1"l~f1;ZS~ 

~'ULU'::UU~L~~f1~Ij~h freon R114~ Rll LL~:: . Rl13 --U~uriuL~ L1'lfl Working 

media J~ L-uuf\'u 

-

I 
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Frequency Stabilization 

L th.Jf1'1"j L l1lJ'l:::~lJ~~Vl d:iC) "l.;r'S :::1J1J'1Jc)\) L fl~c)\)tJUvi'~1JLL1J1J screw-expander turbine 

"ll1"l.;r Freon LtJu Working Media LL~:::L~'ilLtJufn~~')'\)c.J~.,::tl::tJT1"lu~m:ttll:: 

'1"" ..J' N l' 1 ..: '1l'lrJn'l"i ~'lJ~iU !'li{)U~l$nl:t1 Lfl"jD\)tlU~LL1J1Jruh'1l1J lJi\) Lflu t.li1n l',C)th::lJitll \;)000 

'''l/:l1JV:C)U'lt''l ~\)l1\)i.l1flJilJfl\:iV1Ui'l\) ~n'effiJ:: 1 !'l"j\)~';i\) L th.JLL1JU Compact type 1~;'1l\) 

"l.;r"j::uu Valve LLrl:Pi\)~LW Revolving Workmethod, 

Principle 

Concept of 10 kWel . small power plant (Solar En~rgy) 

"iitlrl:: L B ml1n £j'l U"i ::UU'1JC)\)'/JVl L fl~'1l\);ULLUU (Prototype ) 

tl'1::n'1l1J ;, .. ltJ~"l Co llector LLUU Flattype yfl~ri Pressure 
, I .. 

LL~:: Storage n'l'1,NtlitJfl"lllJ'1'1lU 

.I ' "::1JULfl"iC)\)tlU~ 13-kW Screw-expander turbine 

Machine System Generator 
. : ". 

-
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2-plates MBB - FZat plat'e CoZ2ector "I1Dfl RoUbond 

Solar CoUector Al - Absorbel' "lJU'flflT11J19n.hi::1J'nI 60 X 1'10 'l1~J. 

~·Dfl'U.L'U'U ParaZ2e Z Collector area 320m2 

.' Energy Storage 'Q'flLL'UYl L9ID~ ({ 'Q'fl ~mL~~::'Q'fl C::~"1 ~6 kWheZ. LL~::lfl~fl~ 

60 V (~L"'i\l L i'l~tJu~"HJl vl~fl[J) , !.fi:u.gy pump LL~:;"Qtln"'iroO\l~'U 

10 kW Z (max.) e • 

.. 
';fl~~ LI'I1=t'LltJ \l pZants .concept ~t'i~tJn''''i'l'; ScreuJ-expander 

.g'U"1lJ1.J~h Generator 1flUtJ'~[J Freon Rl14 L W Working Media 

~'\l~;~ty~u~'ULL"'infi~'l'i)u;li1\l'U"'i"'i'1tJULU Storage (5) L W~hYi'n;.,n'[J U'1 

fl"1J;m'!tJflmL~:; L';''''i::'U'U SoZar CoUector (1) ,.,1J,ut;\l Lrlflfl'[Ji'lT)1J;llU~\l 

Storage 

~~Yi~llul~na.u~flU~,l~~;LW~D\l~;'\l«~ heat exchanger ~1.J~n 

"'~\l~' L"f~':;~"1 ' Water Storage Vl;",U'~flULLa"1 . ~iI:;~~' Storage ~"i\l . 

"equaZi~~n&~vessel (8) . 'Llu'~L~nL;,l;LfiD~'[Ju~'U~;u.u~1J'nlu;n,uLu"'i:;'U'U 

<. 
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----------------, 
.1 

10 a d 
~~~~~---------+~Ab~h_r 

I 
1 

, I 
... ' _________ :M __________ M : ______ -.J 

... 
1. SoZar CoUector 

2. delivery Valve 

'3. CircuZati~n pump a;,.,'S'tJ SoZar Collector System 

4. Motor a~".,'!tJ CircuZationpump 

5. Storage 

6. Evaporator 

7. 3-ways Valve 

8. Compensating Vessel 

,9. Circulation pump a;,.,~tJ Working System 

10. Motor a;,.,~tJ 'circulation pump 

11. Control VaLve ~~~tJ servomotor 

12. Screw ,expander-turbine " ' 

13. Condensor 

-
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14. reLief VaLve 

15. transmission 

16. Generator 

17. Bat t ey.y charging set 

18. Battey.y set a~l'I1~tJ contro'/, LLOI:;supply a;l1'fu motor 

19. load 

20. Motor a;l1'fu untreated water-pump 

21. Circulation pump a;l1'ftJnl~~~ untreated water 

22·. heat exchanger 

). working media R114 .. 

) 

'-'-'-0-1 untreated water 

---~ Voltage (E=10 V) 

.. . I : L 
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L~~~~~~D~L,a, uDn~'n~uU~~~~u'~LfiuSafety Valve L~~U Collector 

System !ln~'[J 

" J ..," • LU Evaporator (6)~. Medium "lJD\'I turbine "/1\'1 LViun Freon 

~'U Control Valve (11) L;' expander turbine (12) Lu~n~:~Lfiu 

satuated vapor ~~~~V1 
"' 

~,,~iD~~L;~.U~~ turbine Lu~uUna'\'I~u~:~~L~ Generator 

~ULVI~DU~~\'I~~u1~~, 10 kW"lJw:~~'\'IL,a~na~\'I~unn'~~:~~w~\'I\'I,u1~~,1;fl\'l~ 

~aufl"u!lfl 1 kW t1\'1LLu~::1jn,~"l-tl1~;h9luuna~\'I~uu~,j'\'Ifi<;l'~ -$f\'l~1'1tJ~::~~<;I«u 

1;1V1[Ju~'hm,~~iDu~'fl St~rage (5) "".~~u L;~ turbine ~.tJf\"~ L ; • .,DU 

!'I\'I~~1i~ LiI~D~;D~"'U~:1j~.tl'iufl~~\'I'lIu\'l Motor ~h pump (10) 

., 
turbine ua. ~. Medium 

~'UDDfl~'~::L;' heat exchanger lV1tJU\'Inf\.~~iuu~a\'lL~~D~ntl.,:~,w ~% 

L~~U heat exchanger (22)~~\'I~'fl~U~::L;,1tl~'u Condensor LUu'llu~L~Q' 

~f\"~~u 3.15 bar 

LU.,::UU Machine turbine ff\'l~~V1~::'iu Freon R114 th::~,w 

no ~~., LiJu~h Working Media 

., 
L"lJ'''::UU Electriaal Storage 

UDnL~tJ~'n'::uu Collector ~\'I~::~\'I~~\'I\'I,u1~w,t~u Cirauration pump (3) 

1,1tJ Motor (4). L vi,~u 

-

. 
" 
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a'1u~~h CondenSOl' (];3) ~::;tl-:lLoU,j'LUUtJ~::2J'nI r:: ~Vl~/')u,91 

~ ,<nll1 Vni"~1'\ ;3 t C L; ,1 tJ~,u 111 tJii pwrrp (21) L Uu~I"1.gtJ ~ ,,~rl,j;l1 ~rH uu 

~::ii,<nll1Vn~i,,~u~n tc 

LoU Rankine cycle ~nll1vnvi'~~I"1~tJLL~\'lLL~U'l'tJ M'1 Freon L Uu~'~Yl,,,,u 

<UtJ~1"1 expander ii\'l~::iin,~~i'''~'1t.Jn~'LLtJtJ~u , LLvitJ'l::~Yl~mv.vi; ~\'l Llun:: 

" .. 

ii\'lLW~'~(l'UUl1~tJ ~"~"j:: L V11'T~:: ~U!'l-l'YllliHl\l~n~nI:: LLtJ\J'1JD\'l Flat -

pl.at€ Solar Collector l~~HHUuvfv.tlhLLa'1fiVl~1J lLvithyl1,~,u"j'!'I' turbine 

-
Forschung Aktuell 
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