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Device for the control of ultraviolet radiation

Peziome — Ynompagionemose sunpominioeanus (Y®B) € oonum 3
2071086HUX (Qi3udHUX (haKkmopie, W0 GU3HAYAIOMb NAUH HCUHMEBUX
npouyecis. Ilopao 3 conosenum oOscepenom Y®PB — Conuyem, y
Di3HOMAHIMHUX chepax HCUmmeQiAIbHOCMI AI0OUHU 3ACHOCO8YIOMbCA
wimyuni 0xcepena YOB, w0 6iopizuaomuca 3a cneKmpanbHuUM CK1a00Mm
ma nomyycuicmio. Y®B ¢ niotpynmam ona oazampox 0ionoziunux
npouecis y opeanizmax a100eit ma meapuH, w0 00yMoea10€ AKMyanibHicHb
00CNi0IHCEHb 6 2any3i CEOPEHHA GUMIPIOBAILHUX NEPEMEOPIOBAadie, 10
3abe3neuyromy  ompumanna  0ocmogipnoi  ingopmauii.  /[pyeum
YUHHUKOM, W0 CRPUAE PO3POOUI ma 6npO6AOHCEHHIO GUMIPIOBATbHUX
nepemeoprosauie ybo2o Kuacy, € 3o0invuwennn YOB 6 dianazoni 0,280 ...
0,315 mMKkm 6 HacAiOOK decmpyKUii 030H08020 wiapy 3eMmil.

Abstract — Ultraviolet radiation (UVR) is one of the main physical
factors that determine the course of life processes. Along with the main
source of UVA, the Sun, artificial sources of UVA are used in various
areas of human activity, differing in spectral composition and power. UVB
is the basis for many biological processes in human and animal organisms,
which makes research in the field of developing measuring transducers
that provide reliable information relevant. The second factor that
contributes to the development and implementation of measuring
transducers of this class is the increase in UVB in the range of 0.280 ...
0.315 um due to the destruction of the Earth's ozone layer.
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YaerpadioneroBe BunpomiHioBaHHI (Y®B) € ogHMM 3 ToJOBHUX
¢i3nuHuX (axTopiB, MO BU3HAYAIOTH IUTHH XHUTTEBUX mporecis. [lopsa 3
ronoBHuM pkeperioMm YOB — Connem, y pi3HOMaHITHHX cdepax
KUTTEMISITBHOCTI JIFOJIMHU 3aCTOCOBYIOTHCS IITYYHI pKepena Y®B, mro
BIJIPI3HSIOTBCS 32 CIEKTPAJIBHUM CKJIAZOM Ta IOTyXHicTio. Y®B €
MATPYHTSAM JUI OaraThoxX OlOJNOTiYHUX TPOIECiB y OpraHi3Max JIIoJeH Ta
TBapHH, 1[0 OOYMOBIIOE AKTYaJbHICTh JOCTIIDKCHb B Tally3i CTBOPCHHS
BHUMIPIOBAIGHUX  IIEPETBOPIOBAYiB, IO 3a0€3NeuyloTh  OTPUMAaHHS
JIOCTOBIpHOI iH(poOpManii. JpyruM YWHHUKOM, IO CHpHUsiE pO3poOIi Ta
BIIPOBA/DKEHHIO BUMIPIOBAIFHUX IIEPETBOPIOBAYiB IBOrO KJacy, €
30inbmeHas YO®B B giamazoni 0,280 ... 0,315 MKM B HaCIiIOK A€CTPYKIIT
030HOBOTO Imapy 3emui [1, 2].

V Toili ke Yac, 3aCTOCYBaHHS iICHYIOUMX MPUCTPOIB BuMiptoBanHs Y ®B
BUSBWIO iX HEIOCTATHIO HAMIMHICTP Ta €(EKTHUBHICTH MPU KOHTPOIL
BJIACTHBOCTEH BUIPOMIHIOBAHHS Y CHELiaIbHUX EKCIUTyaTalllfHuX yMOBax
[1-4].

JLy1s monTyKy nUISIXiB HOJIMIIEHHS XapaKTEePUCTHK MPUCTPOIB KOHTPOIIIO
Y®B Oymu npoaHamizoBaHi JABI  KOHCTPYKLIi  HaMIMOIIMPEHIIIHX
BHUMIipIOBAIBHUX MPUCTPOIB [3 — 5].

Bimomuii, mipaHOMeTp, IO CKIAAETHCA 3 KOPITYCY i3 KPHIIKOI, IO
MIEPECyBaEThCS, KOJIMATOPa, ONTHYHOTO GiUIBTPY Ta horomiony [3].

Henonixu npucrporo, siki 00yMOBIIEHI 3aCTOCYBaHHAM KOJiMaTopa Ta
OINITHYHOTO (DIIBTPY y IpHIIai:

HE JIO3BOJISIE OIIHUTH pPIiBEHb COHSYHOI pajiarii 3 yciel miBchepu
He003BO/ly, BUMIPSETHCS TUIBKM 3arajibHa, IpsMa i HEyBakKHA CyMapHa
COHSIYHA pajiialisi, 0 MPUXOIUTH Ha TOPHU30HTAIBHY ITOBEPXHIO;

3aJIeKHICTh ~ JOCTOBIPHOCTI ~ BHMIPIOBAaHHS B TeMIepaTypu
HaBKOJIMIIHBOT'O CEPEI0BHIIA;

HEOOXiHICTh MOCTIHHOTO 3aXHCTy Ta WIATPUMAHHS TeoMerpil
BHMIpPIOBAIEHOTO TPAKTy B YMOBAaX BIUIMBY EKCIUTyaTalliftHUX (haKTopiB;

HEeOoOXiTHICTh pO30HpaHHs MPUIIALy JUIsl 3aMiHA ONTUYHOTO QUIBTPY.

Ha#i0inpi JOCKOHAJNM 3a TEXHIYHOI CYTHICTIO Ta pe3yjbTaTaMH, IO
JIOCSITAETHCSI TP BUMIPIOBaHHI, € MIpaHOMETpP, IO MICTUTh KOpIIyC,
CBITIIO(IIBTP, 00'€KTUB, IO MPECTABIISE COOO0 CUCTEMY i3 YOTHPHOX JIiH3,
YCTaHOBIICHY B KOPMYCi, (OTOmiON, €KpaH, OOEpPTOBUI MEXaHi3M 3
MIOKPOKOBUM JBUT'YHOM Ta J0JATKOBY onronapy [4].

Hemomiku mpucTporo, siki 0OyMOBJICHI 3aCTOCYBAaHHSIM CHCTEMH JIiH3,
OKpPEMOro CBITIODIIBTPY, EKpaHy, 00EPTOBOrO MEXaHI3My 3 IMOKPOKOBUM
JIBUTYHOM Ta J0JIaTKOBOI ONTOIApPH:

HaJMIpHI CKJIaJHOCTI NPH YBOAI AKyCTHYHOI XBWJI J0 OJUHOYHOI'O
CBITJIOBOJTY;
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HeJoCTaTHS e()eKTUBHICTh MOMYJIALIT BUIPOMIHIOBaHHS Y CBITJIOBO/I];

HEOOXiTHICTh B)KUBAHHS JIOAATKOBUX Mip 10 3aXUCTY BEJIUKOI KIIBKOCTI
OINITMYHMX MTOBEPXOHb B yMOBaX BIUIMBY €KCIUTyaTaliiHUX (haKTOpiB;

HEMOJJIMBICTh ypaxyBaHHS BIUIMBY €KCIUTyaTaliiHMX (akTopiB Ha
pe3yNbTaTH BUMipPIOBAHHS.

AHatiz MOXKJIMBOCTEH MOZIEpHi3allil BUIIE3TraIaHUX MMPHUCTPOIB MIOKa3aB,
10 HAaHOUTBII TOMIJIBHOIO € pOo3po0Ka HOBOTO MPHUCTPOIO KOHTpoo Y DB.
[epenbavanocs, MO0 KOHCTPYKTUBHE BUKOHAHHS HAa OCHOBI BOJIOKOHHO-
OIITHYHHX €JIEMEHTIB IIOBUHHE 3a0€3M1eYNTH BUMiPIOBAJIHLHOMY IPHCTPOIO:

BIJICYTHICTh B)KMBAaHHS JONATKOBHUX Mip MO 3aXHUCTy ONTHYHHX
€JIEMEHTIB B yMOBaX BIUIMBY €KCIUTyaTalliiHNIX (haKTOpiB;

BiJICYTHICTb €JIEKTpPOMEXaHIYHOTO IPUBO/LY;

CTabiNpHICT  (YHKIIIOBAaHHS B yMOBaX KOJMBaHb IapaMeTpiB
HaBKOJIMIIHBOT'O CEPEIOBHIIA;

Ha/idHICTh, YYTJMBICTH Ta MPOCTOTA CXEMOTEXHIYHUX pillleHb
MIPUCTPOIB BIIOMUX THIIIB.

Jns  po3B’s3yBaHHS IIOCTABJEHOI 3a/adi 3alpolOHOBaHA CXeMa
BOJIOKOHHO-ONITHYHOTO IATYMKY OKTAHOBOTO YHCJIA.

CyTh 3aIlpOIIOHOBAHOTO CXEMOTEXHIYHOTO pIIIEHHS TOSCHIOETHCS
KpecieHHsM (puc. 1).

Puc. 1. BonokoHHO-onTHYHUH mipaHoMmeTp: 1 — kopiryc; 2 — GokoH; 3 —
I1'€30€NIEKTPUYHI MIEpETBOPIOBayi; 4 — cerMeHTHa HamiBc(hepryHa KpPHIIIKa;
5 — BOJIOKOHHHH CBITJIIOBOZ; 6 — BOJIOKOHHO-ONTHYHI (GUIbTpH; 7 —
¢doromionu; 8 — posramyxysad; 9 — OJIOK KepyBaHHS
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VYnbTpadioneroBe BUPOMIHIOBAHHS HaJIXOIUTH Yepe3 HariBCHEepHUHY
KPHIIKY B peXKMMi "BIAKPHUTI BCi CErMEHTH" Ha MPUHOMHY arepTypy (GOKOHY
crnernianpHOi (hopmu Tumy "yce HeOo".

[Ticns mpoxomkeHHst GOKOHA W ONTUYHUX (PUIBTPIB BUITPOMiHIOBAHHS
HaJIXOOUTh o pUiMadiB. [Ipuitmauamu yabpTpadioneToBoro
BUIIPOMIHIOBaHHS € (DOTOAI0AM 31 CMYro0 4yTIMBOCTI B jAianaszoni 240 ...
380 M. OntwuHi (iNBETpH, SBISIOTH COOOK BOJIOKOHHUU CBETOBOI i3
6nokom C/G — miH3 1 3a0e3nedyloTh cMyry nporyckanas 295 ... 300,
300 ...3051305 ... 310 am.

3anexHO BiJl CMyru IOTJIMHAHHA QoTomiona ¥ onTuuHUX (iIBTPIB
3MIHIOETBCS CIIEKTPAIBHUN Jliana30H BUMIPY CYyMapHOi COHSIYHOI pajiarii.
Uepropicte oNMUTYBaHHS (OTOIOMNIB 3aa€THCS OJIOKOM KepyBaHHS [S — 9].

[TipanomeTp 103BOJISIE BUMIPIOBATH HE TUIBKH CYMapHy, ane i npsmy
pamiamito. [l mporo B KOHCTPYKHLii Npuiaay nependauyeHa CerMeHTHa
HamiBc(epUYHa KpHIIKA, BHKOHAHA 3 aKyCTOONTHYHOrO Marepiayly W
KEepOBaHa IT'€30€IEKTPUYHUMH IepeTBopioBauaMu. CermMeHTH, Ha SKi
BIUIMBAIOTH IT'€30€JEKTPUYHI IEepPEeTBOPIOBAYi, 3MIiHIOIOTh CBIH ITOKa3HHK
TepesIOMIIEHHST ¥ CTaloTh ~ HENPOHWKHI Uit YIbTpadioneToBoro
BUIIPOMiHIOBAaHHSI.

Y MOMEHT, KOJI CErMEHTH 3aKPUIOTh COHSYHUN JWCK, BUXIHUNA CTPYM
¢oToxmiona Oyne BiAMOBiaTH PO3CisIHOI COHSUHOI paniauii. Pi3Huis ctpymis
(oToxmiona i3 3aKPUTHM COHSYHUM JMICKOM 1 3arajIbHIM CTPYMOM BU3HAYa€e
TIOTY KHICTh NPSIMOI COHSYHOI pajiarii.

VY craTMYHOMY peXUMi TipaHOMETpa CerMeHTHa HamiBcdepuiHa
KpHIIKa repedyBae B craHl "BIAKpUTI Bci cerMeHTH'. Y LBOMY peXHMi
BUMIPSETBHCS 110 Yep3i cTpyM (OTOAIONIB, SIKUIA, y BIANOBIIHIA cMy3i, Oye
TIPOITOPIIMHUK 3arajbHOi COHSYHOI pajialii y BUMipIOBaHOMY Iiara3oHi
JTIOBXKUH XBHJIb y TENEPINIHIA MOMEHT 4acy. Y OJIoili KepyBaHHS (DiKCYFOThCS
BCl BUIIPABJIECHHS, OOYMOBJIEHI BIUIMBOM MapaMeTpiB HaBKOJIHIIHBOTO
CEepeNOBHUINA.

VY nuHaMidHOMY pexuMi OJI0K KepyBaHHS (hOpMye KepyIOUnil BIUIMB Ha
M'e30€ICKTPUYHI  mepeTBopioBavi. OcTaHHI BIUIMBAIOTH HA CETMEHTH
KpPHIIKH, BHKOHaHI 3 aKycTOONTHYHOro Marepiamy. Ilix BrumBom
M'€30€JICKTPUYHUX ~ IEPETBOPIOBAYIB  BiOYyBAa€ThCS 3MiHA TIOKA3HUKA
TIepeJIOMIIEHHSI CETMEHTIB — BOHM IOYMHAIOTH OJIOKYBaTH NPOHWKHEHHS
yIIbTpadioleToBOro BUIPOMiHIOBaHHS. Jlaii BiOYBA€ThCSA MEPEKPUTTS, i3
KPOKOM B OJIMH I'Pajlyc, IIOBEPXHI KPUIIKU JJIsI IOCTYIY YnbTpadionery 10
¢okony. [licis KOKHOTO KPOKY BUMIpIOEThCSE cTpyM doToxionis. [Ticis 180
KPOKiB O0YHCITIOETHCSI MiHIMalIbHE 3HAYESHHSI CTPYMY, 1110 Oy/ie BiIIOBiIaTH
po3cisiHid coHstuHiM pamiarii. [IpsMa coHsYHA pajiaimis OOYHCIIOETHCS
LIJISIXOM BUpPAXyBaHHSA 13 3arajibHOI COHSYHOI pajialiii BeTMYMHHI PO3CisTHOT
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[5-9]

Takum 4nHOM, BiOYBa€ThCsl TOBHHUM MK BUMIPIOBAHHSI.

3anpornoHoBaHe CXEMOTEXHIYHE pIlIeHHS BIAPI3HAETHCS TUM, IO
KOpIYC, BHMKOHAaHMH 3 KBaplOBOrO CKjJa, Mae€ IMpPO30pY CErMEHTHY
HamiBc(epUUHy KpPUILIKY, BUKOHaHY 3 aKyCTOONTHYHOTO MaTepiaiy, 4uid
MOKa3HUK TIepeJIOMIIEHHS 3MIHIOETBCS IT'€30€JIeKTPUIHUMH
neperBopioBaduamM. Y®B Kkpi3b KpHUIIKY HaaXomuTh 10 (OKOHY 3
iTepOieBOrO CKJIa, OAWH KiHEIh SKOTO Ma€ JIiH30BY (opMy, a Ipyruit
CHONIY4EeHUH 3 BOJOKOHHMM CBiTJIOBOJIOM. CBITJIOBON 3B's3aHHMH 32
JIOTIOMOT'OI0 BOJIOKOHHO-OTITHYHOT'O PO3Trajy’KyBada Ta TPhOX BOJIOKOHHO-
ONTHYHUX (ITBTPIB 3 TphOMA (HOTOIOAMH.

TakuM 4rHOM, B pO3pOOJICHOMY MipaHOMETPY KOMOIHAIIiS ONTHYHUX Ta
IT'€30€NIEKTPUYHMX EJIEMEHTIB 3a0e3mneuye:

i JIBUIIIEHHS 9YTIIMBOCTI Ta TOYHOCTI BUMIiPIOBaHHSA YIITPadioleTOBOro
COHSIYHOT'O BUIIPOMiHIOBaHHS;

MOXIIMBICTh ~ OLIHKK  PIiBHA  YIbTPagioNeTOBOrO  COHSYHOTO
BUIIPOMiHIOBaHHS 31 Bei€l miBcdepn HeOOCXMIIa;

i IBUIIICHHS SIKOCTI (PYHKITIFOBAHHS 32 PaXyHOK 3aCTOCYBaHHS (JOKOHY 3
iTepOieBOro CKiIa CrienianbHol POpMH 3aMiCTh CUCTEMH JIiH3;

KOMIICHCAI[IF0  BIUIMBY HEKOHTPOJIOBAHMX EKCIUTyaTalliiHUX Ta
KJIIMaToNOriYHUX (PaKTOpiB HA BUMIPIOBAJILHUI KaHAN 3aB/ISIKM 3MEHILIEHHIO
KOHCTPYKTUBHHMX  €JIEMEHTIB Ta  BHKOPHCTaHHS  TEPMOCTaOLIBHUX
MaTepiaiis;

BIJICYTHICTh HEOOXIiTHOCTI BXHBAHHSA JOJATKOBHUX Mip MO 3aXUCTy
BEIMKOI  KIJTBKOCTI ~ ONTHYHUX  IIOBEPXOHb B  yYMOBax  BIUIUBY
eKCILTyaTallifHuX (aKTopiB;

BiJICYTHICTb €JIEKTpPOMEXaHIYHOTO IPHUBO/LY;

TMIOCTilHE BUMIPIOBAaHHS y peajlbHOMY MacIuTadi yacy.

BukopucTaHHs NpUCTPOIO, IO MPOMOHYETHCS, B CHCTEMax KOHTPOIIO
Y®B 103BONNTH a7IeKBaTHO U IOCTOBIPHO OIIHIOBATH KUIBKICHI TTOKa3HUKH
BUIIPOMIHIOBaHHS  JUIi  TPOTHO3YBaHHS  BIUIMBY  Ha  IPOLECH
KHUTTEMISTIBHOCTI JIIOANHH.
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Anomayis — Ynempadgpionemoese eunpominoganus (Y®B) € oonum 3
207108HUX PI3UYHUX PAKMOPI, WO BUSHAUAIOMb NIIUH HCUTNMEBUX NPOYECIS.
Tlopso 3 eonosnum ooicepenom Y®OB — Conyem, y pisnomanimuux cghepax
ACUMMEDTANLHOCI HOOUHU 3ACMOCO8YIOMbCs Wmyuni odxcepena YDB, wo
BIOPI3HAIOMBCS, 34 CNEKMPATbHUM CKIA0OM ma nomyoichicmio. Y®PB €
niotpyHmam 07 6azamvox Oi0I02IUHUX NPOYECI8 V Opeanizmax model ma
MBAPUH, WO 0OYMOBNIOE AKMYATbHICHb O0CAIONCEHb 8 2ATTY3i CHIBOPEHHS
BUMIDIOBAILHUX — NEPemBopIosayis, wo  3abe3neuyioms — OMpUMaHHs
0ocmogipHoi iHpopmayii. /[pyeum yYUHHUKOM, WO Ccnpusie pospodyi ma
BNPOBAOICEHHIO  BUMIDIOBATILHUX — NEPEemBOpPIO8ayi6  Ybo2o Kuacy, €
s0invuenns YOB 6 oianaszoni 0,280 ... 0,315 mxm 6 nHacniook decmpykyii
030H08020 wapy 3emii.
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Y moti arce wac, sacmocysanns icnyrouux npucmpois eumipiosanns YOB
BUAGUNLO IX HEOOCAMHIO HAOIUHICMb Ma eeKmueHiCmb NpU KOHMPOJI
e1acmugocmerl GUNPOMIHIOBAHHS Y CREYIANbHUX eKCHIYAMAYIUHUX YMOBAX.

L5t nowtyky wiasxie noninuie R s XapaKkmepucmuxk npucmpoie KOHmpoio
YOB 6ynu  npoananizoeami  06i  KOHCMpPYKYil  HAUNOWUPEHIUIUX
BUMIDIOBAILHUX NPUCMPOIS.

Ananiz moscnugocmeit MoOepHizayii suwe32a0anux npUcmpois noKas3as,
Wo Hatbiib OOYIILHOIO € PO3POOKA HOB020 NPUCMPOI Koumpoio YOB.
Ilepedbauanocs, wo KOHCMPYKMUGHe GUKOHAHHSA HA OCHOBI B0JOKOHHO-
ONMUYHUX e/leMeHMi6 NOGUHHE 3a0e3nedumu UMIPIOBATIbHOMY HPUCTIPOIO:

BIOCYMHICIb  GHCUBAHHA O00AMKOBUX MIp HO 3AXUCHY ONMUYHUX
e/leMeHMiB 8 YMOBAX GNIUEY eKCHIYAMAYilIHUX (YaKmopie;

8IOCYMHICMb eIeKMPOMEXAHIYHO20 NPUBODY,

cmabinbHicmb  (QYHKYIIOBAHHS 8 YMO6AX KOIUBAHbL  NApamempis
HABKOMUUHBO2O cepedosuuyd;

HAaOIUHICMb, YYMAUGICMbd Ma NPOCMOMA CXEMOMEXHIYHUX ~PIUEeHb
npucmpoie 8i00Mux munis.

Jns  posssizyeanns nocmasnenoi  3a0aui  3aNponOHOBAHA  CXeMd
60I0KOHHO-ONMUYHO20 OAMYUKY OKMAHOBO20 YUCTA.

3anpononogane cxemomexwiune piuleHHsl GIOPIHAEMbCS MUM, WO
Kopnyc, BUKOHAHULL 3 KEApyo8o20 CKIA, MAE NPO3OPY CE2MEHMHY
Haniecgepuyny KpuwiKy, BUKOHAHY 3 AKYCMOONMUYHO20 Mamepiany, Yull
NOKA3HUK nepenomienHs SMIHIOEMbCS n'ezoenekmpuunHumMu
nepemesopiosauamu. Y®B Kkpizb KpuwKy HA0Xo0ums 00 (DOKOHY 3
imep6icgoeo cKkna, 00UH KiHeyb K020 MA€E JNIH308Y Gopmy, a opyeuil
CNoayYeHull 3 BOJOKOHHUM C8ImN08o0oM. Ceimnosod 38's3anuii  3a
00NOMO2010 BOJIOKOHHO-ONMUYHO20 PO32ATYIICY8AYA MA MPbOX BOJIOKOHHO-
ONMUYHUX PiTbmpis 3 mpboma Gomoodiodami.

B pospobnenomy  nipanomempy — KomOiHayis ~— ONMUYHUX — MA
n'esoenekmpuunux eremenmis 3abesnevye:

niosuUeHHs. YYmaueocmi ma mouHocmi BUMIPIOBAHHS
VILbmMpagionemoso2o COHAYHOLO UNPOMIHIOBAHHS,

MOJICIUBICIb — OYIHKU — PIGHS  Yabmpaghionemosozo  COHAYHO20
BUNPOMIHIOBAHHS 31 ciel niechepu nebocxuna;

niOBUWEeHHS AKOCTI YYHKYIIOBAHHA 34 PAXYHOK 3ACMOCY8AHHS (DOKOHY 3
imep6ico2o cKkia cneyiaibHoi hopmu 3amicme cucmeMmu JiiH3,

KOMNeHCcayilo  6naugy  HEeKOHMPONIbOBAHUX  eKCHNIYAMAayitiHux — ma
KAIMAmMOoR02iuHUX pakxmopie Ha GUMIPIOSATIbHUL KAHAL 3A80KU 3MEHUIEHHIO
KOHCMPYKMUGHUX — eleMEHMI6 Ma  SUKOPUCTNAHHS — MepMOCMAabiibHUX
mamepianis;

8I0CYmMHICMb HEOOXIOHOCHI GHCUBAHHS 000AMKOBUX MIP NO 3AXUCHLY
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8EUKOI KITbKOCMI ONMUYHUX HOBEPXOHb 8 YMOBAX BNAUGY EKCHIY AMAYIIHUX
¢axmopis;

BIOCYMHICMb eIeKMPOMEXAHIYHO20 NPUBODY,

nocmitine UMIPIOBAHHS Y PeasibHOMY MACumaoi yacy.

Bukopucmanna npucmporo, wo nponoHyemscsl, 6 cucmemax KOHmpoo
Y®B o0oszéonums adexeéamno u 00CMOGIPHO OYIHIOBAMU  KLIbKICHI
NOKA3HUKU  GUNPOMIHIOBAHHS OISl NPOSHO3YEAHHS GNIUGY HA Npoyecu
AHCUMMEDTANLHOCE IO OUHU.

Annotation — Ultraviolet radiation (UVR) is one of the main physical
factors that determine the course of life processes. Along with the main
source of UVA, the Sun, artificial sources of UVA are used in various areas
of human activity, differing in spectral composition and power. UVB is the
basis for many biological processes in human and animal organisms, which
makes research in the field of developing measuring transducers that
provide reliable information relevant. The second factor that contributes to
the development and implementation of measuring transducers of this class
is the increase in UVB in the range of 0.280 ... 0.315 um due to the
destruction of the Earth's ozone layer.

At the same time, the use of existing UVB measuring devices has revealed
their insufficient reliability and efficiency in controlling the properties of
radiation in special operating conditions.

To find ways to improve the characteristics of UVB control devices, two
designs of the most common measuring devices were analyzed.

The analysis of the possibilities of modernizing the above-mentioned
devices showed that the most appropriate is the development of a new UVB
monitoring device. It was assumed that the design based on fiber-optic
elements should provide the measuring device with:

no additional measures to protect optical elements under the influence of
operational factors;

absence of an electromechanical drive;

stability of functioning in conditions of fluctuations in environmental
parameters;

reliability, sensitivity and simplicity of circuitry solutions for devices of
known types.

To solve this problem, a scheme of a fiber-optic octane sensor is
proposed.

The proposed circuitry solution differs in that the body, made of quartz
glass, has a transparent segmental hemispherical cover made of acousto-
optical material, whose refractive index is changed by piezoelectric
transducers. The UVB is transmitted through the cover to a ytterbium glass
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phocone, one end of which has a lens shape and the other is connected to a
fiber optic light guide. The light guide is connected by a fiber optic splitter
and three fiber optic filters to three photodiodes.

In the developed pyranometer, the combination of optical and
piezoelectric elements provides:

increased sensitivity and accuracy of ultraviolet solar radiation
measurement;

the ability to assess the level of ultraviolet solar radiation from the entire
hemisphere of the sky,

improving the quality of functioning by using a specially shaped
ytterbium glass phocone instead of a lens system;

compensation for the influence of uncontrolled operational and climatic
factors on the measuring channel due to the reduction of structural elements
and the use of thermostable materials;

no need to take additional measures to protect a large number of optical
surfaces under the influence of operational factors,

absence of electromechanical drive;

continuous measurement in real time.

The use of the proposed device in UVB control systems will allow to
adequately and reliably assess the quantitative indicators of radiation to
predict the impact on human life processes.
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