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AKTYaJIbHOCTHh U HOBU3HA PadoThI
Cospemennoe teneBenianue u uHrepHer, ['JIOHACC (puc. 2), uccinempoBaHue
KOCMOCa — BCE 3TO HEBO3MOXKHO 0€3 CIyTHUKOB. [lepes 3amyckoM y Bcex CITyTHUKOB
MIPOBEPSIOT CUCTEMY dHEprocHabkeHus. s Takux nenei cylmecTByIOT UMUTATOPHI
COJIHEUHOTO U3JIy4YEHUs, UCTI0JIb3YIOIINE KCEHOHOBBIE JIamIibl. Ho B mocneHee Bpemst
KOJIMYECTBO CITyTHUKOB YBEIUUIIIOCH 3a cu€T CubeSat (puc. 1), moaToMy mosiBUIach
ujesi CIpOEeKTUPOBATH JOCTYIHBIA UMUTATOP JUIsl MX MPOBEPKU HA HOBOWM OCHOBE -

CBCTOANOAAX.

Puc. 1
eab padoThi:

N3roToBUTH UMUTATOP COJHEUHOTO M3IYUYEHHs JJIs IPOBEPKU PabOTOCIIOCOOHOCTH
cucteMbl 3HeprocHadxkenus: CubeSat B 1a00paTOPHBIX yCIOBHSIX.
3agaum:
1. M3yunTh XapaKTEepUCTUKU COTHEUHOTO U3ITyUECHHUS.
2. [TomobpaThk CBETOMOIHBIE NCTOYHUKHU CBETA C XapaKTEPUCTHKAMHU
HeoOxoauMbIMHu TSt paboTsl CubeSat.
3. CpoekTupoBath MoJieNb B iporpamme t-flex.
4. 3roTOBUTH UMUTATOP U3ITYICHUS.
5. IIpoBecTH ucCHbITaHHUS.
MeTtoabl:
1. ITouck 1 aHaIN3 TEOPETUUECKOTO MaTepuaia B UHTEpPHETE.

2. IlpoekTupoBaHue, KOHCTPYUPOBAHHE, IPOBEICHUE IKCIIEPUMEHTOB.



AHaJIM3 aHAJI0TOB
CyuiecTByIoIIME Ha CETOAHS UMUTATOPbI COTHEYHOTo u3nyueHus (puc. 3, 4, 5)
BBITIOJTHEHBI HA OCHOBE KCEHOHOBBIX JIaMII, TIeHa HaunHaeTcs oT 150 Teic. pyOsiei u

BBIIIC.

Puc. 3 Puc. 4

Puc. 5



CosHeuHoe u3j1yueHue

Ha puc. 6 ykazan crangaptasiii (13 ASTM G173-03) cniektp Conniia 3a
npenesiamu atMocdepsl (o6o3nadaercs kak AMO0), KOTOpEIN UMeCT
WHTETPUPOBaHHYIO MOIITHOCTH 1366 B1/M? 1 criektp Comaiia Ha 3emiie (AM1.5)
uMeronuid MontHocTs 1000 B1/m2,

Ho na puc. 7 cipaBa BUJIHO, 4YTO OT MaTepuraja, u3 KOTOpOro cjaejiana
COJIHCYHAS TIaHeJIb, 3aBUCUT CIICKTP MOTJIOMICHUS, TTIOATOMY JIJIsl KaKI0T0 THIa
MaHeJIe MOXKHO c/iejlaTh UMHUTATOP C COOTBETCTBYIOIIUM CIIEKTPOM. MBI peIuin
MIPOCKTUPOBATh UIMHUTATOP JIJIsI OOJIBIITMHCTBA MTAHEJICH, ITO3TOMY BBIOPAIA BUIUMBII
¥ MHPPAKPACHBIN TUana3oHbl.
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CpaBHeHHEe KCEHOHOBOM JIaMIIbI M CBETOINO0/1A

KceHnonoBbie namiibl ciiyxat B cpeaaeM 750 4 - mpotuB 10 ThIC. 4acoB y
CBETO/IMOIOB.

CrekTp KCEeHOHOBOM JIaMIIbI (pUC. 8) MOX0 HAa COJIHEUHBIN, HO €CTh BEIOPOCHI
B HH(paKpaCHOM JHUaIia30He, a CICKTPhI CBETOAUO0B TAK)KE IIOXO0XKHU Ha
COJIHEUHBIH, HO TOJIBKO B CBSI3KE (CBETOMO/IBI PA3HBIX CIIEKTPOB JOIMOJIHSIIOT APYT

pyra).

Ilena KkceHOHOBOI Mammbl 0K0JI0 5-10 ThIC. py0IIeii, B TO BpeMs Kak
cBetouoAb! ctoAaT oT 20 1o 300 pyoneit.
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Puc. 8 Puc. 9

Puc. 8 - CriekTp KCEHOHOBOM JIaMITbI

Puc. 9 - CHGKTpI)I Pa3HbIX CBCTOANOJ0B B 3dBUCHMMOCTH OT UCIIOJIb3YCMBIX B
HU3IrOTOBJICHUHU MATCPHUATIOB




IToucKk NCTOYHHMKOB CBETA U MX MCNILITAHUS

e l3yunB XapaKTEPUCTUKHU PA3TUIHBIX HCTOYHUKOB, Mbl OCTAHOBHJIMCH Ha
CBETOBOM M3Jy4arene, norpedssitomuii 60 Bt, u UK uznyqarene,
noTpebsrontuii 15 BT.

e [locne pacueToB cTana U3BECTHA HEOOXOUMAs IEKTPUUYECKAsT MOITHOCTh
(260 Bt), cnegoBaTenbHO He0OX0oauMo 4 cBeToBbIX U 2 VK u3nmyuarens
(4*60 Br+2*15 Bt =270 Br).

® B xoj¢ ucnbITaHUN OBUIH ONIPEEICHBI ONITUMATbHBIE PACCTOSIHUS TSI
npoBeneHusa ucnbeitannii: 40 cm ot UK mznyuarens qo cnytHuka u 80 cM 11

CBCTOBOI'O U3J1y4aTCJIsd.

HaiiTu: 1)Pe=Me™*S

P3-? de = 0,0225 * 1366,1 = 30,7 BT

AaHo: 2)® = 683*de*V(a)

S =0,0225 m’ ® = 683*30,7*0,5 = 10484 nm

Me = 1366,1 BT/m?

V(a)=0,5 3)Pn = ®/F

N = 50% Pn = 10484/80 = 131 Bt

F =80 m/Br 4) n = (Pn*100%)/P3, P3 = (Pn*100%)/n
P3 = (131*100)/50 = 260 BT




IMpouecc n3rorosyeHust
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Puc. 10 - 3D monens.

Puc. 11 - U3rotosnenue pamel B Mosonexxaom Muxxenepnom Llentpe.
Puc. 12 - Jlna ymenbienus yria otpaxenus MK uznydarenu nepeaBunyiu OJamxe K

LEHTPY.

Puc. 13 - TTokpacka pamsbl.



XapakTepuCcTUKH UMHUTATOPA
I"a6aputer 840x740x440 MM
Macca 22 xr

[Torpeb6nsiemas momHocTh 300 BT

Puc. 14 - croumocTs
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IIpoBenenue IKCepuMeHTa
esb 3kcIepUMeHTA: ONPEAETUTH MOITHOCTh CBETOBOTO MIOTOKA, CIIEKTP
MMUTATOpA U TUAMETP MSITHA.
Xoxa padotsl (puc. 15):
- CHEKTPOMETPOM U3BMEPSIICS CIEKTP
- TEPMOXJIEMEHTHBIM AaTdnkoM MortHocTH Ophir 3A-SH MOITHOCTE MOTOKA
- IMHEMKOMN JUaMeTp MsATHA
Pe3yabTaThl: ObLIO MOTYYEHO CBETOBOE MATHO pazMepoM 15x15 cM 1 MOIITHOCTHIO

1400 Br/m? Ha paccrosuue 40 cM OT IMUTaTOpa U CIIEKTPOM Ha pHC. 16.
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Puc. 18

IIpoBeneHue UCIBLITAHUA

WcnpiTanus mpoBOAWINCH HA TTAHETW COJTHEUHOM Oatapeu pazmepom 15x10 cm
(puc. 17, 18).

Ot nmanenu ObuT ostyyeH Tok 0,5 A, 4TO COOTBETCTBYET €€ XapaKTepUCTUKAM.

BriBOI
HSFOTOBHGHHBIﬁ HaMHUu I/IMPITaTOp COJIHCYHOI' O I/ISJ'Iy‘-IeHI/IH IMOAXOAUT 1A HpOBepKI/I

paboThl cucTemMbl dHeprocHad)eHust CubeSat B 1a00paTOPHBIX YCIOBUSIX.

11



PesyabTaTsl padoTsl
B xoze paboThl ObUIM U3yYEHBI XapAKTEPUCTUKHN COTHEYHOTO U3ITYUEHUS U
M3JIyUYEHHUS CBETOJANOIHBIX UICTOYHUKOB CBETA.
bbbl cipoekTHpoBaH, U3roTOBIIEH U COOpaH UMUTATOP COJTHEYHOTO U3TyUYEHUSI.

B xoxe ucnpitanuii 6p11a 10Ka3aHa ero 3Gh(HEKTUBHOCTD.

IlepcnekTUBBI pa3BUTHSA
YMEHBIINTh Maccy ¥ rabapuThl yCTAHOBKH.
YMEHBIINUTH CTOUMOCTS.

YBEeJIUYUTh CBETOBOE IIATHO, IJII TCCTUPOBAHUSA CITYTHUKOB 0O0JIBIIIETO pasMmcepa.

Pabora BeinmosiHeHa Ha 0a3e MoJioge:;kHoro Unxkenepuoro Lentpa u Kb

"IIpoKHUT".

HUcTrounuku napopmanumn
I/ICTOIIHI/IKI/I I/I3queHI/I$I, I/ICHOJIB3yCMBI€ B I/IMI/ITaTOan COJIHCYHOTI' O HSJIy‘ICHI/IH
https://studfile.net/preview/9380756/page: 16/

['enocdepa http://geliosfera.com/

Bunbl comHeyHbix 6atapeii: CpaBHUTEIBHBIN 0030p KOHCTPYKIIUNA U COBETHI 110
BbIOOpY maHenei https://sovet-ingenera.com/eco-energy/sun/vidy-solnechnyx-
batarej.html?ysclid=lfjpuw5u9111646548

naTta rocjaeaHero oopamieHus k uctrounukam 01.02.24
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