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00paTHO MPOMOPIHOHANBHO. JIpyrumMu  ClOBaMH,
JIBYKPaTHBIL ~POCT TEMIepaTypbl HPUBOIUT K
JIBYKPAaTHOMY CHI)KCHHUIO HEOOXOJMMOI0 KOJIHYECCTBA
LUUKIOB KOHTAaKTOB ‘“‘CyXoro” ra3a C JKUIKUM
KOHJICHCATOM.

Omnpenenena 3aBHCHMOCTH KOJIMIeCTBa
MCTIaPHUBILIETOCS KOH/EHCaTa  OT  IUIOTHOCTH
KOHIEHCAaTa, ¥ TII0Ka3aHO, 4YTO TPH OONBIIOI
mrotHOCTH (755-810 kr/M%) oHa 61M3Ka K TMHEHHOMH, a
npu Manoit mrotHoctH (740-755 kr/m%) KpHBas uMeeT
nmapaboNMIecKuil XapaKTep.
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CIOCOB OLIEHKY TOYHOCTH CJIEKEHUS KAKIOIO KOHIIEHTPATOPA
(TEJIMOCTATA) 3A COJTHIEM BOJIbIIIOM COJTHEYHOM NEYH
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PaccmoTtpeH cnioco0 OIeHKH BEJWYHHBI Ne(hyKOCHPOBKH Ka)XXIOTO KOHIIEHTpaTtopa (Telmocrara) mpu
pabote Bbonpmioil ColHEYHOH IMeyH, IMyTeM H3MEPEHHs TUalla30Ha OTKIOHEHHS OTPaXEHHOTO IIITHA Ha
napaboJIn4ecKoM 3epKaiie KoHleHTparopa. [Ipusenena popmyna pacuera nedykoCHpOBKH KOHIIEHTpATOpa

(remmocraTa) MO BEPTUKAIN U TOPU3OHTAIIH.
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Abstract

A method for estimating the defocusing value of each concentrator (heliostat) during operation of the Large
Solar Furnace by measuring the range of deviation of the reflected spot on the parabolic mirror of the concentrator
is considered. The formula for calculating the defocusing of a concentrator (heliostat) vertically and horizontally

is given.

KiroueBblie ciioBa: KoHIIEHTpaTOp; TEIMOCTAT; COTHEYHAS IIeYb; Ne(OKYCHPOBKA
Keywords: Concentrator; heliostat; solar furnace; defocus

Jns TOHWUMaHUS CYTH BOINpOCa PACCMOTPHM
KOHKPETHBI NpuMep- bBoibllylo COJHEYHyH Ieub,
pacrioyio)keHHyI0 B Y30ekucrtaHe B Onm3m Topona
TamkenTa. JlaHHBIH COJTHEYHBIH KOMIUIEKC SBIISIETCS
OHUM U3 KPYIHBIX HayYHO-HCCIIEIOBATEIBCKUX
LEHTPOB B MHUpE IO WU3YYEHHUIO CIIOCOOOB IOJIyYECHUS
HOBBIX MAaTepHajioB, a TAaK)Ke BIIMSHHUE Ha CBOICTBa

ConNHEYHAanA neYs
C PEOHEN MOWHOCTIA

[ L]

Mapafonuysckos Dokye

Ispkanc

MOTyYEHHBIX MAaTepHajioB IIPU OYEHb BBICOKHX
TeMIiepaTtypax. boiblmas conHeyHas MeYb OrPOMHOE
TEXHUIECKOE COOpYXCHHE, cocTosIee n3
KOHIIGHTpaTopa BBICOTOH 54 MeTpa U mupuHOH 47
METpPOB. U T'eTHOCTaTHOTO MOJIS, PACHOI0KEHHOIO Ha
MIPOTHBOIOJIOKHOM CKJIOHE TOphl BKJIIOYAIOLIETO B
ce0s 62 renmocrata. [1].
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MenvocTarkl (NOBOPOTHEIS 3EpKana)

Conueunan neys Mol ocTe 10 1 MBT

B ocHoBy npuHIHMIa paboTH 3aJ10KeHa uesi, Ipu
KOTOPOW COJIHEYHBIE JIy4H, MaJafollhe Ha 3epKaia

reJMOCTAaTOB,  PACIIONOXEHHBIX Ha 8  MmojiKax
NPOTHBOIIONIOKHOIO  CKJIOHA, HANpaBIIAIOTCS  Ha
KOHLIEHTPAaTOp -0ONBIIOE BOTHYTOE 3€pKano H

OTPaXKasiCh OT €ro MOBEPXHOCTH KOHUEHTPUPYIOTCS B
(dhokyce TexHomormueckoil Oammue. [Ipu onTuueckom
CICKEHUU JUIsl TPaBUIBHOTO IO3UIIMOHUPOBAHUSA
reJMocTaTa, nepes KaKJIbIM reJMOoCTaTOM HaxXOIUTCA
ONTHYECKUNA AATUUK. KOTOPBIM HENOABUKEH, U €ro
BEKTOD BCEr/la HANpaBJIeH B BBIACICHHYIO EMY Y4acTOK

KOHIeHTpaTopa. [Ipm mporpaMMHOM  cieXeHwe,
HarpaBJIeHHe JIBYDKCHHS reJIMoCTaTOM
OCYLIECTBIISIETCS.  MyTEeM  ONpEJACNeHHs  YIJIOB

MOBOPOTHBIX MEXaHU3MOB HCIONB3Yys MHpOrpaMMy
OTIpeNieNsronast YIiisl a3uMyTa H BBICOTHI CoJHIIa 110
2050 roga ¢ TOYHOCTBIO JIO HECKOJIBKHUX YTIJIOBBIX
MuHYT [2]. W wHOMBHIyandbHBIE XapaKTECPUCTHKH
KaXIOro TeInocTata - JIOMTEI  TOBOPOTHBIX
MEXaHU3MOB, HEBEPHKAIHHOCTh a3UMYTAJIBHOH OCH

BpalleHUst TejIuocTata M HETOPU30HTAIbHOCTh
3eHUTAIBLHON OCH BpAILCHUS TeJINOCTATA.

Kak wn3BecTHO, mpu paboTe COJIHEYHOH Medn
BCIeACTBHE BuauMoro aswxkeHuss ConHia, Bce
KOHIIEHTPATOPHI (TENHOCTaThl) JOJHKHBI OTCIIEKHBATH
9TO J[ABWXKEHHE M TOYHOCTh CIEKEHHS KaXIOoro
KOHIIEHTpaTopa (remmocrara) onpeIeNseT
3G PEKTUBHOCTh COJHEYHOW YCTaHOBKH. [Ipu 3TOM,
HapsAAy ¢ TOYHOCTHBIMU XapaKTEPUCTHKAMH TIaBHOTO
KOHIIEHTpATOpa MapadoINYecKoro 3epKajia, TOYHOCTh
CIIC)KEHHS SIBISETCS BAXKHBIM (DaKTOPOM, BIHSIOLINX
Ha KOHLEHTPALMIO COJHEYHOTO  M3IY4YCHUS -
n3MeHeHne o0naydeHHocTH B (okyce W cpenaHei
KOHLEHTpAallMM Ha IpuUeMHuKe. VHauBuayampHas
TOYHOCTb CIIEXKEHUS TeIHocTaTa XapaKTepu3yercs
YIIOM OTKJIOHEHHS OCEBBIX COJIHEYHBIX Jy4ded OT
ONITHYECKOM OCH KOHIIGHTPAaTopa WIH OT 33aJaHHOTO
HaTPaBJICHUS - YToJd Ae(POKyCHPOBKH (0-TI0 BEPTHUKAIN
u B-mo ropusoHTamM). JleoKycupoBKa NPHUBOAWUT K
CMENICHUI0O  KOHIIEHTPUPOBAaHHOTO  IATHA  Ha
MIpUEMHHUKE.
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Puc.2 YVenvr copuzonmanvhoii u 6epmukaibHOU 0e@oKyCUposKU 2enUoCmama.

YunuTeBass WHAWBHOYAIbHBIE XapaKTEPUCTHKH
Kaxmoro m3 62 TeIrocTaToB, a HMMEHHO JIO(THI
TTOBOPOTHBIX MEXaHU3MOB, HEBEPTUKAIBHOCTH
A3UMYTAIBEHOM OCH BPAIICHUS U HETOPU30HTPAITEHOCTh
3CHUTAILHOW OCH JTH JaHHBIE BBOAATCS B
MPOTPaMMHOE YIIPaBIICHWE Ka)KJIOTO TelmocraTta. B
MOCJICAYIONUM TpeOyeTcs yOemuTcss Ha CKOJBKO
JTAaHHBIC KOPPEKTHPOBKH BBEICHBI BEPHO U HA CKOJIBKO
yroii JeGOKyCHPOBKH TelIMOCTaTa HAXOIWTCA B
3a/IaHHBIX TapaMeTrpax 4 yria.MuH [3] U He BIUSEeT Ha
0011ue XapakTepUCTUKU COTHEYHOH TeUH.

Yron pedoKycHpOBKHM KaXkKOOTO TeIHocTaTta
MpeJyIaraeTcsi MPOBEPHUTH cieAyommM obpasom. B
MIPUHITUIIAX PAaOOTHl COTHEYHON IEYH 3aJI0KEHO UTO
OTpaXKEHHBII MOTOK COJIHEYHOTO MOTOKA MONAaJacT Ha
CTpOTo 0003HAYEHHOE MECTO Ha KOHIICHTPATOpe, 4TO
rapaHTHPYEeT KOHIEHTPAIMIO 3TOrO MOTOKa B (OKyce
TEXHOJIOTMYeCcKo OamHu. W He 3aBUCUMO OT
TPAGKTOPUU BUAMMOrO JIB)KEHMS COJIHIIA JaHHOE
MATHO Ha MapaboIMYecKOM 3epKajie KOHIICHTPATopa He
JIOJDKHO CMEIIAThCs, a €CIU M CMEIIAeTCs, TO B TeX

hi
ho

npenenax, KOTOpble HE  BBIXOJAT 33  PaMKHU
JOIYCTUMBIX YTJIOB 1e()OKYCHPOBKH.
[ L
pr po
Puc.3 Omxnonenue ompasicennoz2o namua eenuocmama Ha KOHYEeHmpamope.
CKJIOHMB B IIaXMaTHOM MOpSJKE TeHOCTAThl, K  TATHAa, TEM  CaMBIM  PAacCUYHWTBIBaEM  YIJIBI

OCHOBaHHIO KOHIIGHTPATOPa, UCKIIFOYAETCsl OTPAKEHNE
COJTHEYHOTO TIOTOKa Ha KOHIIEHTPAToOpe OT 3THX
TeTnocTaToM. BTopas ske 9acTh reImoCcTaToB HaunHAeT
paboTaTh B IITATHOM PEXHME CICKEHUS 332 BHIUMBIM
JBIDKEHHEM COJHLA M TEMI CaMbIM Ha 3epKaie
KOHILIEHTPaTOpa OTPa)KaeTcsd ISATHO OT IelINOCTaTa, C
MOMOIIBIO KaMephl (PUKCHpYETCsl 3TO OTpakeHue. B
TEUEHHE COTHEYHOTO JTHS BO3MOXKHO 3apUKCUPOBATH U
ouudpoBaTh BEIMYMHY OTKJIOHEHHS COJIHEYHOI'O

Ne(hOKYCHPOBKHU KaXkI0TO KOHKPETHOTO T'eIN0CTAaTa 110
(opmyue;

) (Ah)
a = arcsin )

rae o - yroa JaedOKyCHpPOBKM TeIHOocTaTa To
BepTUKaIH, Ah - BeTMUnHA OTKIOHEHUS OTPAKEHHOTO
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SITHA 10 BEPTUKAIH KOTOPOE 3a(h)UKCHPOBaa KaMepa,
L - paccrosiHUe OT resinocTaTa 70 KOHIIEHTPATopa,

. As
B = arcsin (T)

B - yrom nedoKyCHpOBKH TeIHOCTaTa IO
TOPU30HTAIH, AS-BEJINUNHA OTKIIOHEHHS] OTPAXKEHHOTO
ISITHA 110 TOPU3OHTAH, L-paccTosiHue OT resmocTarta
JI0 KOHIIEHTparTopa.

C TOMOIIBIO MA2HHOTO METOJa IPOU3BOAUTCS
OIlCHKa VYTJIOB JAe(OKYCHPOBKH pabOTBI KaIOTo
TeIrocTaTa B TEUCHUH BCETO AHS, 8 UMEHHO B TEUCHUH
BCEr0 BHJIMMOTO IBIDKCHHS COJIHIA. J[aHHBIM MeTon
MO3BOJISIET TPOBECTH TMONHYI0 OLEHKY paboTHI
reJIocTaTa He 3aBUCHMO OT €TI0 CIOCc00a ynpaBleHUs

—Oynp  TO  NpPOrpaMMHBIH,  ONTHYECKHH

KOMOMHHUPOBaHHBIH.
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ENVIRONMENT CO & CO2 EMISSIONS PROPOSED REDUCING MEASURES
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The Diesel Engines (ICE) exhaust gas atmosphere noxious emissions reducing measures were introduced by

the different editions and engine manufacturer publications already 25 years ago. Many of that have used up to
present depend of its installation, usage and maintenance costs. For the mentioned above 25 years of emissions
decreasing ways practical using on the vessels has identified it further usage consistency and profitability
(efficiency). The atmosphere SOx noxious emissions proposed decreasing way is directly connected with using
fuel oil, i.e. at the fuel oil sulphur content decreasing the SOx emission has decreasing too, that is task not for ship
owners, but for petroleum-refining manufactures and bunkering companies. CO and CO, emissions decreasing is
a corner task, as a fuel oil quality and lower calorific value are identified by the carbon & hydrogen content. Thus
the fuel oil carbon and hydrogen content decreasing will bring to the decreasing of a quality and lower calorific
value. Therefore all of this 25 years for the vessels diesel engines (ICE) exhaust gases CO & CO; emissions
decreasing the energy efficiency task is stated. Our proposed way can allow to resolve the CO & CO; emissions

decreasing task for the engines operation parts of loads and nominal loads.
Keywords: ICE (Diesel Engines) exhaust gas noxious emissions, carbon oxides, fuel oil Lower Calorific

Value, emissions decreasing way, engine heat balance.

Introduction

The main reason of fuel oil incomplete
combustion and exhaust gases toxicity increase, even at
significant excess air ratio is bad mixture formation.

The fuel oil mixture failure is typical for the
engine transient operating modes, specifically for ME
running—in mode. Trial test data is showing that with
engine load increasing a main constituent harmful
substances concentration are listed above decreasing in
exhaust gases. It is proved that with engine load
increasing a carbon oxide concentration decreasing,
afterwards it gets the stable condition before a certain
limit value of mean effective pressure, but at
overloading is slightly increases again. The nitrogen
oxides concentration is continue to decreasing at mean
effective pressure greater values.

Thereby, the exhaust gases minor toxicity is
typical for full load mode. The engine operation

experience shows that big amount of harmful
substances escapes at engine starting, specially when it
is not sufficiently warmed—up. But it is impossible go
without starting, reverse and operation with low load.
Thereby, environment contamination is inescapably
during the operation with these modes, but it is possible
to reduce the operation duration with these modes.
1. ATMOSPHERE SOx EMISSIONS
REDUCING MEASURES

Using the ULSMGO - Ultra Low Sulphure
Marine Gasoil with sulphure content:

- < 0.5% for worldwide application.

- < 0,1% for application in SECA areas
(Sulphure Special Emission Control Areas).

Using dual—fuel engines, therefore it is required:

- Purchasing or designing and production a
modern dual—fuel engines.
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