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BJIMSIHUE KOHBEKTUBHOI'O TEILIOOBMEHA HA TEMIIEPATYPY
COJIHEYHOM ®OTOAJIEKTPHYECKOI BATAPEN

Pacemompeno enusnue xoneexmuenozo mennoobmena na memnepamypy gomosnexmpuyeckoii 6amapeu
(®3IB). Ioxazano, umo memnepamypa DI cunsro 3asucum om CKOpOCmu 8empa, ecnu memnepamypa okpy-
smcarouyeti cpedwt menvue 30 °C, nipu yeenuvenuu ckopocmu eempa c 1 m/c do 10 m/c memnepamypa ymenvua-
emes wa 40%. B smom cnyuae ucnonvzosanue omomennonpeobpazoeamenvroii ycmarnoexu Heaggpexmugiio.
Ecnu memnepamypa okpyoicatoweii cpeder 6onee 30 °C, mo memnepamypa P35 cnabo 3asucum om ckopocmu
eempa u 0ns aghghexmuenot pabomer OIF ee neobxodumo oxnaxcdame. Ilpu cxopocmu eempa menee 2 m/c
DIE oxnaxcoaemes Kak 3a cuem KOHBEKMUSHO20, max U 3a cuem paduayuonno2o mennoobmena. Ipu cropo-
cmu eempa Gonee 2 m/c KonéekmugHwili mennoobmen npeobnadaem naod PAOUGYUOHHBIM.

HssectHo, uTo (oToanextpuueckas Garapes (®OB) npeoGpasyer B 5/1EKTPHYECKYIO JHEPrHIO
TOJIBKO HacCTh SHEPTHH CONIHEYHOIO M3My4EHUs 7, @ OCTA/IbHAS SHEPIUs PaccemBaeTcs B OKPYKaIOLIYIO
CPe/ly 1 HarpeBaeT rojiynpOBOAHMKOBBIC COIHEUHbIe deMeHTHI. Eciin Temnepatypa okpyxaromeit cpenbl
TaKoBa, YTO BEIMYHHA paJMalMOHHOrO o0MeHa mana, To Temneparypa ®OB yBenuumBaercs 3a cuer
MEX3SOHHOTO TEIIOBOrO W CONHEYHOr0 H3/yyeHuH, a 3¢deKkTHBHOCTL NpeobpasoBaHms yMeHbmIaeTCs
[1-3]. B aTom cnyuae skcrutyatauyus @3B 3KOHOMHUYECKH ¥ TEXHUYECKH HeBbironHa. OueBHHOE pelle-
HHE 9TOH 3amauM — oxnaxaeaue @B 10 onTuManbHOM Temneparypsl ( ~25 °C ), obecneuunBaromeii ee
addexrusHyio pabory. Mmeetcs MHoro paGor kak OKCTICPHMEHTA/IBHBIX, TAK H TEOPETHYECKUX, B KOTO-
PBIX PacCMaTpHBAIOTCS PasiMyHbIe Ccriocobbl oxnaxaeHns CO Ge3 yuera KOHBEKTMBHOTO TeruiooGMeHa
[1-5]. 5,

enbio paGoThl ABNSETCS U3ydeHHe BIMSHNS KOHBEKTUBHOFO TEILI0OOMEHA Ha Temneparypy ®3B.

Tepmonunamuyeckas mozmens O3B — 3to IUIOCKONapasiie/ibHas CHCTEMA, HaXOJAIascs B TEPMO-
AMHAMHYECKOM PaBHOBECHH C OKAHMIIIOIUMMHY €€ SIEMEHTaMH, KOTOPhIMH ABISIOTCS CTEKIO M ATU/ICH-
Bunmiauerar (IBA). Cuuraem, uro Temneparypsi crekia 1 DBA NOCTOSHHBI K pasubl T. TlnoTHoCTH
TIOTOKA COJIHEYHOMH dHepruM Q; (¢ y4eToM OTpaXkeHHs), nafarowei Ha nosepxHocte O3B, paBHa cymme
TUIOTHOCTEH NOTOKOB COGCTBEHHOrO TENIOBOro H3yueHus Q, U KOHBEKTHBHOIO TEIUIo06MeHa .
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Puc. 1. U3meHeHue Temnepatypbl @3B B 3aBUCUMOCTH OT CKOPOCTH BETpa U
TeMIiepaTyphl Okpyxkaromeit cpemst: 1 -20°C;2 -30°C; 3 - 40°C; 4 -50°C.

Ha puc. 2 npeAcTaBieHbl pe3y/IbTaThl PACYETOB 3aBUCHMOCTH NMOTOKOB COOCTBEHHOrO TEILIOBOrO
u3ydeHns Q, 1 KOHBEKTHBHOIO Teruoobmena Q. OT CKOPOCTH BETpa M TEMIIEPATYpPhl OKpYyKarouie# cpe-
bi138 .
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CKOpOCTBH BETPA, M/CEK
PHuc. 2. U3MeHenne coGCTBEHHOrO KOHBEKTHBHOTO Teruioo6meHa (1,2,3) 1 TErIoBOro W3ydeHus
(4,5,6) ®OB B 3aBMCHMOCTH OT CKOPOCTH BETpa H TEMIIEPaTypEI OKPYXalole# cpesl:
1,4 -30°C; 2,5 -40-°C; 3,6 - 50°C.

ITpu ckopocty Berpa MeHee 2 M/c POb oxnaxaaercs, Kak 3a C4eT KOHBEKTHBHOTIO, TaK M 3a CUET
pajualMOHHOro Teroobmena. [Ipu ckopocTi BeTpa Goee 2 M/C KOHBEKTHBHBIH Terioobmen npeobiia-
JiaeT HaJl paJHallHOHHBIM.

Takum 06pa3om, Ha OCHOBE MOJTYYEHHbIX Pe3yJIbTATOB MOXKHO CAENATh CIICYIOIHE BBIBOMBL:

e  eciiM TeMrepaTypa oKpysxaromei cpeabi MeHslie 30 °C, Temneparypa @3B CHILHO 3aBHCHT OT
CKOPOCTH BEeTpa: NpH YBEIHYEHUH CKOPOCTH BETpAa Ha IOpPAJOK, TeMIlepaTypa yMEeHbLIAeTCs
~40%. B 3TOM cilydae MCIONb30BaHHE (OTOTEIUIONPeoGpa3oBaTeIbHOH YCTaHOBKH Headek-
THBHO;

e ecnu TemmniepaTypa okpyxatwoueit cpenst 6onee 30 °C, To Temneparypa ®3B cnabo 3aBHCHT OT
CKOpOCTH BeTpa U s addextrsHOMH paboTe PIB ee HE06X0AUMO OXJIAKATE;

e 1ipu ckopocTH BeTpa MeHee 2 M/c POB oxnaxaaeTcs Kak 3a CYeT KOHBEKTHBHOTIO, TaK M 32 CHET
PaIMaLHOHHOTO TEIUI00OMeHa;

e  npu ckOpocTH BeTpa Gonee 2 M/C KOHBEKTHBHBIH Teru1000MeH npeobuiajaeT Hajl paiHalOHHbIM.
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ERICH SAETTONE

DESIGN AND CONSTRUCTION OF A FRESNEL LINEAR DISTILLER

It was designed a Fresnel linear distiller based on optical calculations obtained from taking into account
Lima’s latitude value, Earth inclination angle and heat absorber cavity’s dimensions. The 5.6 m’ reflective
surface concentrator of the distiller was constructed with 32 plane rectangular mirrors; the heat absorber
cavity was made with a rectangular blackened aluminum tube I m long and installed 2.5 m over the plane of
mirrors. The Fresnel linear distiller was installed at the University of Lima and experimental tests were per-
formed during no cloudy summer days. There were measured ambient temperature, heat absorber cavity
temperature, radiant flux and fresh water volume. From this, it was obtained a production of 0.89 liters/hour
and 0.79 liters/m’, and it was calculated a total performance of 34.5% in desalting sea water. Finally, it is
presented a comparison between Fresnel linear distiller (FLD) and parabolic trough distiller (PTD) with
similar dimensions and characteristics. It is obtained that the last one produced almost 32% more fresh wa-
ter than the former, but at the same time, the FLD is almost 20% cheaper than PTD. However, water cost
production with both distillers using is almost the same.

INTRODUCTION

A Fresnel linear concentrator (FLC) [1] presents several economic advantages when it is compared
to a Parabolic trough concentrator (PTC) in solar power plants. In fact, it was demonstrated that a solar
power plant costs 55% less by FLC’s using than by PTC’s using in spite of it covers a 36% higher area
than a PTC one, to produce the same power [2]. There are three main differences: first,manufacturing re-
flective surfaces with a parabolic geometry is more expensivethan manufacturing flat ones; se-
cond,parabolic surfaces must be supported by large mobile structures unlike those required by flat surfac-
es; third, the CFL heat absorber cavity is kept fixed, while in the PTC it must be mobile, therefore, there
is greater pressure loss [3].

It is important to take into account optical and thermal annual efficiency to generate electricity in a
solar power plant. Using a PTC these values are about 58% and 85%, respectively. In the FLC case, they
are 43% and 76%, respectively. It was calculated a global efficiency of about 15% in a PTC power plant.
and about 9.3% in a FLC one [2]. The optical efficiency is less in a FLC than in a PTC one due to orienta-
tion of the reflective surface with respect to sunlight [4], as can be seen in fig.1. For this reason, some
modifications are being investigated to improve optical efficiency as the use of curved surfaces (spherical
or parabolic) instead of flat ones [5].
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Fig. 1. Schematic diagram of a PTC (left) and FLC (right) with respect to sunlight.




