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Anomayin. OcHO8010 cmpameziuH020 NAAHYBAHHS OIANLHOCMI V' SUDIUEHH] KOMNIEKCHUX HAYKOBO-MEXHIYHUX 30680aHb 3i
CMBOPEHHs A eKCNIyamayii CKIAOHUX THIICEHEPHUX 00'ekmie nexcamv He MITbKU MeXHIuMI, ane 1 YNpaeiiHCbKi acheKkmu
maxoi oisnbrocmi 3a npunyunom ALARA. Oo0Hieto 3 Haubinbul 6adNCIUBUX YNPAGTIHCOKUX 3A0a4 € ONMUMI3AYIs HACEIeHUX
NYHKMIG 3a0/151 MIHIMATLHUX BUMPAM HEeGIOHOBNIOBAHUX pecypcie Ha onaneHHs i oxonoodicenns. Ceped niusosux gakmopis €
PO3N06CIO0MNCEHHA COHAYHOI padiayii. YV yiti cmammi po3eianeMo po3podneHi agmopom npozpamu Onsi KOMN 10mepHO20
MOOEN0BAHHS PO3NOBCIOONCEHHS COHAUHOI padiayii 6 HaceneHux NYHKMAX 3 YPaxyeawHHam 3a0y008u 6 pamkax naKemy
«Atmospheric Radiationy. [lopienanus pesynomamis po3paxynky ma nouao 13 mucau umipiosans nokazano GiOMiHHuil 30ie
OKpIM HU3bKO20 CMOsIHHA COHYsA abo eucokoi mymnocmi ammocgepu. Ocmanni 6unaoku He MaiOms HPAKMUUHO20 3HAYEHHS
yepe3 He3HAUHe HAOX00XCeHHs COMsAYHOi padiayii. Taxum uunom, npoepamuuii xomniexc «Atmospheric Radiationy €
anpobosarum THCMPYMEHMOM eKONO2IUH020 MeHeOdCMeHmy 00 'ekmie 6iocghepocymicnozo 0OyOieHuymea 3 peanizayiero

npunyuny ALARA.

Knrouoei cnosa: exocucmema, 6yoigenvhuii npoexm, 0iocghepocymicricme, eKkoaociuna 6esnekxa,

padiayiiina 6e3nexa, ALARA.

Beryn. OmauM 3 iodoBuX (akTopiB 0Oio-
cepHOi CyMICHOCTI MICT € MaKCUMaJIbHE 3MEHIIIe-
HHS BUTPAT HEBiIHOBIIOBAIILHUX BHUIIB €HEPTii Oy-
miBassMu.  J{as  1mporo HeoOXigHa —ONTHMI3allis
ixapoi Qopmu, 00’€MHO-IIITAHYBaJbHUX 1 KOH-
CTPYKTHBHHX DillleHb 32 KpUTEepieM MiHIMizallii Te-
TUI00OMiHY MiXK HUMH Ta HaBKOJHUIITHIM CepeIoBH-
mieM. OmHUM 3 HampsMiB JOCHIDKCHb Yy JaHii
o0nacTi € MOAETIOBaHHS IMPOLECIB HAaIXOIKEHHS
COHSYHOI pafiarii Kpi3b aTMocdepy i MoIaIbIIOro
PO3IIOBCIO/KCHHST CBITJIIOBOTO ITIOTOKY B YMOBax
MICBKOTO CEpelOBHINA. YCKIaTHEHHS pPO3paxy-
HKOBHUX MOJEJIeH MPUBOAMTH IO AITOPHTMi3amii i
KOMIT FOTepHU3allii ~ CHUCTeM, BHACIIAOK  YOTO
CTBOPIOIOTHCS HOBI MPHKJIAIHI MIPOTPaMHi KOMILIE-
KCH. AJie YacTHHA 3 HUX € Npo(deciiHuM MeTeopo-
JIOTIYHUM HPOTPaMHHUM 3a0€3MEUCHHSM U1 CHMY-
JISIIT Ta MPOTHO3YBaHHSI MOTOJHUX MPOIECIB 1 He
MOke OyTH BUKOPUCTaHA MPOCKTYBaJbHUKAMH IS
po3paxyHkiB. Ti ’k, IO BHKOPHUCTOBYIOTHCS B
MPOEKTHIM TMPaKTUINl CIHPOIIeHI 1 HEJOCTaTHHO
TouHi. OTHUM 3 KOMIPOMICHHX € MaKeT MpuKia-
maux nporpam (M) “Atmospheric Radiation”,
SKHH HaJla€ MOXJIMBICTh PO3paxyBaTH CHEPreTH-
YHY OCBITJICHICTh 1 HAJIXOKEHHS TEIIOBOI pamia-
il 10 po3paxyHKOBOI TOYKH Ha JIOBUIFHO po3MilIe-
Hill momyHi. Aje Ui peaJbHOr0 BUKOPUCTaHHS B
NPOEKTHIA MpaKkTUIi JaHWHd MakeT moTpedye
JONAaTKOBUX MOMIYJIB, cepel SKUX TaKui, IIo
BPAaxOBy€ HABKOJIMIIHIO 3a0ylI0By B KOHKpETHIH
MiCTOOYIiBHIH cHTyaIlii.

AKTyadbHicTh JocaimkenHs. Onrumizaris
TEOMETPUYHUX XapPaKTEPUCTHK 3a0yJoBU MiCT 3

TOYKH 30py PO3MOBCIOKEHHS COHSIYHOI pamiamii
JIO3BOJIUTH 3MEHIIIUTH BUTPATH €HEPTii Ha ONaJeH-
HS Ta OXOJIO[KEHHS MPHUMIIIeHb, IO 3MEHIIUTH
BUTPATH HEBiTHOBIIOBAHUX JIXKEPEI eHeprii.

Octanni aociaimkenuss ta myomaikamii. [TITIT
“Atmospheric Radiation” OyB 3ampomoHOBaHUit
O. B. CepreifuykoM y KoneKkTuBHiIA poboti [1].
ANTOpPUTM ypaxyBaHHsS HaBKOJIMIIHBOI 3a0ynOBH
HaBeZeHo y [2]. [eomeTpuyHi OCHOBH PO3paxyHKY
koopauHat COHIIT Ta TPUBAJIOCTI  IHCOJAIIT
MOBUTPHUX  IUIOMHMH  3akiageHi B poboTax
B. O. ITnockoro [3]. Ilpodeciiini meTreoposoriyni
KOMILJICKCH, 10 JO3BOJISIOTH CEpel iHILOro po3-
paxyBaTH  pamiamiiHi  XapaKTepUCTHUKHA  Ta
CTHEKTPaJIbHAN CKIIAJl COHSYHOTO BHIIPOMIHIOBAH-
Hs1, ipeacranieHi nporpamMamu LIBRADTRAN [4]
Ta SMARTS [5]. Ane ans iXHbOro BUKOPUCTaHHSA
HEOoOXiJ[Ha BEJUKA KUIBKICTh METCOPOJIOTIYHUX 1
(i3MKO-XiIMIYHUX JaHUX, Y 3B’S3KYy 3 UMM BOHHU HE
MIPUHAHATHI B apXiTEKTYPHiil MPaKTHIIi.

@opmyaOBaHHs Uijeil crarTti. Metoo €
OTMC METOJY 3aBAaHHS MOJOKEHHS B CLIEHI HaBKO-
JUIIHBOT 3a0yIOBH, aNTOPUTMY BHU3HAYCHHS MOJIB
PO3paxyHKOBHX TOYOK TOBEPXOHB, SIKI BIUTHBAIOTH
Ha OCBITJIeHICTh po3paxyHkoBoi Touku (PT) B
OPUMIILIEHHI, MOJEIIOBAHHSI  PO3MOBCIOPKCHHS
€HEepreTUYHOro 1/a00 CBITJIIOBOTO MOTOKY B CIIEHI i
TEOpPETUYHE BU3HAYCHHs PiBHs OCBiTIeHOCTI B PT
Ha TMOBepxHi 3emii, (acagax OymiBesb 1 ciopya, a
TaKOXX BHYTPIIIHIX TOBEPXOHb PO3PaXyHKOBOTO
MIPUMIIICHHS 3 BUKOPHUCTAHHSIM TIIIIT
«Atmospheric  Radiation» y  mnporpamHOMY
cepenosuiti MatLab.
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OcHOBHA YacTHHA. B 0CHOBI mpeacTaBIeHOTO
MPOrPaMHOT0 KOMILIEKCY JIGKUTHh TPU MOJIYJISI JIJIst
MOJICITIOBAHHSI CHEPreTHYHOI OCBITIIEHOCTI Bij
MpsMOi  COHSYHOI pafiarlii, MOJIETIOBaHHI pPO3-
TIOJITY €HEepPTreTHYHOI JU(Y3HOT ICKPaBOCTI.

3 ypaxyBaHHIM 3MiHH 3HaYE€HHS IHTCHCUBHOCTI
coHsUHOI pamialii Ha BepxHid Mexi armocdepw,
3aJIe)KHO BiJ BigcTaHi Bij 3emun g0 CoHIE, MOKHA
OTPHMATH EHEPreTHYHY OCBITICHICTh BiJl TPSMOI
COHSYHOI pajiarii JOBUTEHO OPI€HTOBAHOI TLTOIIH-
Hi 0e3 ypaxyBaHHS ii MOTIIMHAHHS 1 PO3CISTHHA
arMocdeporo y BUNNIsAL GyHKITT

I'= f(9,N,n,Ta,p), Br/m® (1

ne ¢ — reorpadiuyHa mMpoTa, Tpagyc. (31 3HAKOM
TUTEOC JUTSA TBHIYHOI MiBKYIMi, MiHYC — JJIS TiBJEH-
HO1); N — MICSIIlb POKY; n — J€Hb Micsrs; T — Jac
no0u, Ton.; o i B — KyT HaXWily Ta a3uMYT BEKTOpa
HOpMaJli TUTOIIWHYU ®, TI0 1HCOMIOETHCS.

Posrnmsaemo BU3HAYCHHS I, Br/m2.
KoopauHaru COHIISI BU3HAYAIOTHCS aHATITUYHO [6]
3a JIOMIOMOTOK0 (POPMYJIL:

sin fip = sin @ sin & + cos @ cos J cos £ )

sind—sin¢sin’,

A_ s
o8 cos@Qcosh, )
sin & =sin 23,5°cos(%N5) , 4)

Iie ¢ — reorpadivyHa mMUpPOTa MICHS CIIOCTEPEKEH-
Hs, Tpaxyc. (A7 mBHIYHOI IIUPOTH — OJATHA, JUIS
miBAeHHOI — Bia’emHa); O — HaxwieHHs CoHI,
rpangyc.; Ns — pi3HMISI MK JaTroro, IS SKOi BH-
3HayarThCa koopauHatu CoHusl, Ta 21 4epBHA,
Ii0; T — TOMMHHUA KYT, 110 BIIIIIY€ETHCS BiJl TOITY-
TTHSL, TPaJycC.; ¢ — CEPeHIN COHSIYHUI Yac, TOI.

Eneprernuna ocBiTIeHICTh MiomuHU ® Oyne
JIOPiBHIOBATH

1I'=Iy(sin B cos a sin Ao cos ho +

+ cos B cos o cos Ao cos ho + sin ho), Br/m*  (5)

NPUYOMY, SIKIIO 3a (5) BUXOOUTBH BiJl’€MHE YHUCIIO,
Tomi I'= 0.

PosrisiHyTa Meronmmka peai3oBaHa y BHIVISAI
naketry m-dainiB  “Direct Solar Radiation”.
Crpykrypa makera mnoka3aHa Ha puc. 1. Hampsam
CTPUIKM BKa3ye MporpaMy, IO SIKOT 3BEpPTAETHCS
iHIIa Tporpama. BXimHUMH mapamMeTpaMy HakeTy

e fi, N, n, T, alfa, beta — Tex came, o y hopmy-
mi (1);

* h —Bucora PT Haj moBepxHEIO 3eMIIi, M;

* t, p—teMmneparypa, °C, i Tuck, Ila, moBiTps Ha
PiBHI MOBEpXHi 3eMJTi;

* T nl — dakTop MyTHOCTI arMocdepu;

* nl — Maca arMocdepu, NMpH SKid BHU3HAYCHO
(hakTop MyTHOCTI;

* n_obl — XMapHicTh Heba, OaiB.

IIporpamu, mo BXOAATH [0 NAKETYy, pPO3-
PaxoBYIOTh:

e rol(h,t,p) — ryCTHHY HOBITpPA ro h, Kkr/M’, Ha
BUCOTI h, M, IIPY 3HAYEHHAX HA PiBHI NOBEPXHI
3eMITi TeMIeparypu moBitps t, °C, 1 THCKY p,
rlla;

* yroven h(h,t,p) — 3HAUYECHHSA TEMIIEPATypH
th, °C, 1 THCKY ph, rlla, moBiTps Ha piBHI h, M;

* massa (h,ho,t0,p0) — onTu4Hy Macy armocdepu
1 IIPH KyTOBiH BUCOTI MpoOMeHs ho, Tpaj.;

* pr(T ml,ml,m) — Koedili€eHT TPO30POCTI aTMO-
cdepu pr m, IpH ONTUYHIN Maci m;

* n alfa(n obl,ho) — KUIBKICTH XMap n ho y JI0-
JISIX OJTMHMIII 32 HAIPSAMOM ho, Tpa;

* Io norm(N,n) — IHTEHCHMBHICTb HPSMOI COHs-
4HOi pamiauii Io n, Br/M°, Ha HOpMalbHY 10
NpOMEHS TUIONIMHY 3a BIJICYTHOCTI arMmo-
ctepu;

* int n(Io n,h,ho,t,p,T ml,ml,n obl) — iHTEHCH-
BHICTBH NPAMOi COHsYHOI pamiamii Io, Br/m%,
0 HAIXOMUTh Ha MEPIEHANKYISPHY COHS-
YHOMY TPOMEHIO IUIOUIMHY B PO3PaxyHKOBil
TOYLII 32 BKA3aHUMH BXiJIHUMH NapaMeTpaMu;

* koord(fi,N,n,T) — 3HauYeHHS Ao — a3UMyTa
Connst — 1 ho — BHCOTH COHIIECTOSIHHS,
rpazyc.;

* int rn(fi,N,n,T,h,t,p,T ml,nl,n obl) — iHTEH-
CHMBHICTB IIPAMOI COHAYHOI pamiauii Io, Br/m%,
0 HAJXOMUTh HA MEPIEHAMKYISAPHY COHS-
YHOMY MPOMEHIO TUIONIMHY B PO3PaxyHKOBil
TOYIlI 332 BKAa3aHMMHU BXiTHUMHU MapameTpaMu;
1151 TIpOTrpaMa KOOPUHY€E poOOTy Mporpam

int n(Io n,h,ho,t,p,T ml,ml,n obl),
Io norm(N,n), koord(fi,N,n,T);

* Delta(N,n) — cxunenns Conr D, paz.;
int(Ro,ho,alfa,beta, lo) — eHepreTMYHa OCBi-
TIEHICTh MIPSIMOIO COHAYHOIO paniarito
I, BT/M?%, Iioimynu, ska 3aaHa BEKTOPOM HOPMAJIi.
Bepxwiit piBEHb 3aiimae mporpama
int pr(fi,N,n,T,alfa,beta,h,t,p,T ml,ml,n obl),
sKa KOOPAUHYE poOOTy BCIiX 1HIIKUX MPOTpaM.
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I pr=int pr(fi,N,n,T,alfa,beta,h,t,p,T ml,ml,n obl)

Io=int rn(fi,N,n,T,h,t,p,T ml,ml,n obl)

I=int (Ao, ho,alfa,beta, Io)

To=int n(Io n,h,ho,t,p,T ml,ml,n obl)

Io n=Io norm(N,n) »

[RAo,ho]=koord (fi,N,n,T)

v v

[t0,p0]=yroven h(h,t,p) m=massa (h, ho, t0,p0)

pr_m=pr (T ml,ml,m)

n_ho=n_alfa(n obl,ho)

ro_h=rol (h,t0,p0)

D=Delta(N,n)

Puc. 1. Ctpykrypa naketry m-daitni “Direct Solar Radiation”

Bona po3paxoBye mrykaHe 3Haue€HHS €HEPreTH-
YHOI OCBITIICHOCTI IUIONIMHU TPSMOIO COHSYHOKO
pajiali€ero 3a BX1JIHUMU IMapaMeTpamH.

VY T1abn. 1 HaBeAeCHO 3iCTaBICHHA pPE3yJbTaTIB
pO3paxyHKy I1HTEHCHBHOCTI TIPSAMOi COHSIHOL
pamiauii, otpumanux 3a IIIIIT “Direct Solar
Radiation” s pisHMX ymoB atmocdepu, 3 pe-
3yabTaTaMu OOpPOOKH EKCIEPUMEHTAIBHUX JOCITi-
JDKEHb, (3arayibHa KUIBKICTh BUMIPIOBAaHb IIE€PEBH-
mye 13000) [7].

Amnani3 Tabm. 1. cBiqUWTH, IO PO3PaXyHKHU 3a
[IITIT “Direct Solar Radiation” maroTe 3a70BUIBHI
pe3ynbTaTH, SKi, B OCHOBHOMY, 30irarotbcsi 3 pe-
3ynbTaTaMi  €KCIEPUMEHTAIFHUX  JTOCIHI[KEHb.
Haiibinpei cytreBi po3bixkHOCcTi (10 40 %) MaroTh
MiCIIe TPHU Jy’Ke HU3BKIH mpo3opocTi arMochepu
Ta HU3bKUX npomeHsax Conug. OgHak, aOCONOTHI
3HaYEHHS IHTCHCHBHOCTI COHSYHOI paiiarii mpu
[IUX TPOMEHAX HEBEJHKi, TOMY L PO301KHICTH HE
MaTUMe CYyTTEBOTO 3HA4YCHHS NpPU BHU3HAYCHHI
ontumainbHoi ¢opmu OyauukiB. Ilpu 3pocransi
mpo3opocTi arMmochepu Ta Bucotu CoHI Po30ikK-
HOCTi 3MeHIIyIOThcs. Tak, mpu Bucori CoHIs
41,8°, po30OiKHICTH 3a Oymp-sSKOI MPO30pOCTi
CTaHOBUTL Onu3pko S5 %. Jlmg imeanbHOi aTMo-
chepu Mae Miclle MPAKTHYHHUEA 30ir pe3yNbTariB

po3paxysky 3a meronom ALARA i 3a IIII1 “Direct
Solar Radiation”

ALARA (anrniiiceka abpeBiatypa Bix “As Low
As Reasonably Achievable”) — ogua 3 OCHOBHHX
KputepiiB, chopmymnpoBannit y 1954 pomi Mixk-
HapoaHoto Kowmicieto 3 Panionoriynoro 3axucty 3
METOI0 MiHiMi3alii MIKiJUTMBOTO BIUIUBY 10HI3yIO-
qoi pamiarii. Ilepembagae maATPpUMKY Ha MOXIIHBO
HU3BKOMY W JOCSIKHOMY PiBHI SIK 1HIWBIAyaJIbHUX
(HrX4Ye MeX, BCTAHOBJICHUX YWHHUMH HOPMaMH),
TaK 1 KOJIEKTUBHMX 103 ONMPOMIHEHHS, 3 ypaxyBaH-
HSAM COIAJIbHUX Ta EKOHOMI4HMX (hakTopiB. B
VYkpaiHi TakoK BiJOMUH SIK MPHHIUI ONTUMI3aIlil,
JOTPUMAaHHS SKOTO MOPsA 13 NPUHIMIIAMH 00-
I'PYHTYBaHHs Ta HOPMYBAHHS, € OOHUM 3 OCHOBHHUX
(akTopiB 3a0e3MeUCHHS palialliiiHOl Oe3MeKH.

ITpuaunun ALARA mmMpoko BUKOPHCTOBYETHCS
Ha AEC Ta iHmmX pagiamiitHo-HeOe3meTHIX
00’€KTax yChOTO CBITY SIK OAWH 3 HAWMBaKIMBIIINX
NpUHIMIIB 3a0e3nedeHHsl paniamiiHoi Oe3nexn
MIpU TPOBENEHHI, NPH TUTAHYBaHHI, MiITOTOBII Wi
BHKOHAHHI pamiamiitHo-HeOe3meannx poOit [8]. 3a
chopMOBaHOIO B OLIBIIOCTI KpaiH NPaKTHKOIO,
OPUHLIMIT ONTHUMI3alii NOBUHEH BHUKOPUCTATHCS
Iopasy, KON{ IUIAHYETHbCS MPOBEACHHS 3aXMCHHUX
3aXOJIiB.
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Tabnuys 1
3icTaBieHHs pe3yJbTaTiB PO3PaXyHKY iHTEHCHBHOCTI
npsiMoi constunoi pagianii 7 (kB1/m?) 3a I “Direct Solar Radiation” (3naMenHuK)
3 eKCIIePMMEHTAIBHHMH IaHUMU (YUCeIbHUK)
ITposopicTs arMochepn c Bucora connecTossHHSA /o, Tpa
DakTOp MyTHOCTI r 6,8 11,3 14,3 19,3 303 | 418
[ly>xe HU3bKA 091 0.110 0,208 0.272 0,366 0,487 0,595
Jyxe Bucoxkuit 5,31 0,156 0,247 0,308 0,394 0,533 0,628
Husexa 0.67 0.170 | 0292 | 0364 | 0456 | 05838 | 0.699
Bucoxkunii 4,34 0,236 0,336 0,402 0,492 0,628 0,717
3HMKEHA 0,54 0,237 0,372 0.452 0,541 0,670 0,768
[igBuimenuit 3,69 0,305 0,411 0,478 0,569 0,701 0,783
Hopwmanena 0.43 0476 | 0552 | 0636 | 0.644 | 0.769 | 0.852
Hopmanpuuit 2,97 0,417 0,539 0,611 0,702 0,832 0,911
[insurieHa 0,34 0.419 0,568 0,644 0,735 0,852 0,926
3HImKEeHUH 2,42 0,473 0,617 0,682 0,778 0,903 0,972
Bucoka 0.27 0522 | 0.667 | 0745 | 0.828 | 0942 | 1000
Husbkuii 1,93 0,589 0,728 0,796 0,879 0,989 1,052
IneabHa armocdepa 0,13 0.837 0,949 0,998 1,053 1,131 1,173
1 0,839 0,970 1,022 1,081 1,155 1,195

HpumiTkn:

1. Pospaxynok 3a IIIII “Direct Solar Radiation” mpoBeneHi mpu Takux BXiTHMX KIIMaTHYHUX yMOBax: TEMIIEpaTypa MOBITPs
t=15°C, tuck p = 1013 rlla, I,"= 1,37 xB1/M?, Bucota PT Hax piBHeM 3eMHOI oBepxHi 4 = 0, onTH4HA Maca arMocdepy, pH AKil

BU3HAUCHUH (hakTOp MyTHOCTI m; = 1,5, KIIBKICTb XMap Hogs = 0.
2. ¢ — mapameTtp npo3opocti atmochepr, T — pakTop MyTHOCTI.

OCKUIBKM Ha CBHOTOJHI IHII €KOJIOTIYHI 3a-
rpo3H, cepel SIKUX BUKUAU MapHUKOBHX Ia3iB MpH
CHIATIOBaHHI HEBiTHOBIIOBAaHHUX pecypcis,
CTaHOBISITH CEpHO3HY HeOEe3NeKy JIIOACTBY, TO
aHaJIOT14H1 MPUHIMIIK BIPOBAKYIOTHCS B Pi3HUX
Tay3sx, OB’ sI3aHUX 3 OE3MEKOI0.

3anmponoOHOBaHUN TMPOTPAMHUN  TMPOIYKT €
OJJHUM 3 armpoOOBaHUX IHCTPYMEHTIB ONTHMi3awii
BIUIUBY Ha HABKOJMIIHE CEpEeJOBUIIE Ta 3aco0u
BHpIIIICHHS 3aBIaHb MO0 MOIEPHi3allii CHUCTEM
€KOJIOTIYHOTO ~ MEHEKMEHTY  00’€KTiB  0i0-
cepocymicHoro OymiBHuuTBa. [ms Oynb-sxoro
o0'ekta OymiBHMITBA “KOHTEKCT  MisTHHOCTI
nependavyae BHYTPIIIHI W 30BHINIHI yMOBH, SKi
BIUIMBAIOTh HA CHCTEMY C€KOJIOTIYHOTO MEHEK-
meHTy (CEM). Konrtekct opranizamii HeoOXimHO
BPaxOBYBaTH IJIsl KEPYBaHHS PU3MKaMH Ta peaiza-
uii moxiuBocted CEM. Ilepexin 3 ¢QyHK-
IOHABHOTO Ha MPOLIECOBE YMPABIiHHS J03BOJISE
3MiCHIOBaTH Oe3MlepepBHE W TOTalbHE KEPyBaHHS
BIUTUBOM Ha HaBKOJIUIITHE CepeIoBHIIIE.
BrpoBa/keHHsI BUMOT MIXHApOIHOTO CTaHIApPTY

Bepcii ISO 14001:2015 [9] chnpuse mnocriiiHOMY
3HIKEHHIO BIUIMBY Ha HABKOJUIIHE CEPEIOBHIIC
Ha OCHOBI CTPYKTYPOBaHUX 1 CaMOpETyIbOBAHUX
MPOIIECIB CHUCTEMH EKOJIOTIYHOTO MEHEKMEHTY.
g GiocdepocyMicHoOro ceperoBuiiia 00’ €KTiB Oy-

NIBHHUIITBA  peaizallis BHMOT CTaHmapTy
ISO 14001:2015 3abe3mneuye peaiizariro
npuHiuy ALARA B moBHOMY 00cCs3i.

BucHoBKkH. 3amponoHOBaHUM  MpOrpaMHUN

KOMILIIEKC JUTSl PO3PAXyHKY HAJIXOKCHHS COHSIYHOT
paziarii Ha TOBEPXHIO JT03BOJISE 3 JIOCTATHHOIO JIJIS
IH)KEHEPHHUX PO3PaxyHKiB TOUHICTIO BU3HAYHUTH I10-
Tik eHeprii CoHIIA Ha 3afaHy IJIOILY 3 ypaxyBaH-
HSIM HaBKOJIMIIHBOI 3a0y/I0BU Ta IHIIMX 00 €KTIB.
Lle nmo3BONSE€ ONTHUMI3yBaTd TIOTOKH COHSIYHOI
paniallii B MPOEKTHOMY HACEJICHOMY ITyHKTi 3aIs
MiHiMi3allii BUTpaT eHeprii Ta BUKUIY MTapHUKOBUX
ras3iB Ha onajieHHs1 Ta oxoJomkeHHs. Lle € ogauM 3
anpoOOBaHUX IHCTPYMEHTIB €KOJIOTIYHOTO
MEHEKMEHTY 00’€KTiB OiocepocymicHOTO Oymi-
BHHUIITBA 3 peaizamiero mpuHiumy ALARA.
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YAK 69.05:699.8

CoBpeMeHHble TexHonorunm «ALARA» Kak MHCTPYMEHT yrnpaBrieHuA
BNusiHMeM Ha popmMmupoBaHue buoccdepocoBMmecTUMOn cpeabl 0OHLEKTOB
cTpouTenbCTBa

A. O. YepHbiwes'
'K.T.H., nou. KueBckuil HAMOHAJIBHBIA YHUBEPCUTET CTPOMTEILCTBA M ApXUTEKTYpHI, I. Kues, Ykpauna, tagm@ukr.net,
ORCID: 0000-0002-1946-9242

Annomayus. OCHOB0U cmMpame2uyecko2o NAAHUPOBAHUsL OesMEeNbHOCMU 6 PeUleHUU KOMMIEKCHbIX HAYYHO-MEXHUYECKUX
3a0ay NO CO30AQHUI0 U IKCHIYAMAYUU CILOJCHLIX UHIICEHEPHLIX O00BEKmos Jedcam He MONbKO MeXHUYecKue, HO U
ynpagienyeckue acnekmul maxou oesimeinvrhocmu no npunyuny ALARA. O0notl u3 naubonee 8ajicHbIX YNpasieHyecKux 3a0ay
AGNAEMCST ONMUMU3AYUSL HACSLEHHBIX NYHKMOS OJisl MUHUMUZAYUU 3AMPam He0300HOGISeMbIX PeCypco8 HA OMONJIeHUe U
oxnaxcoenue. Cpedu enusrouwux Gaxmopos ciedyem 6bl0eiumsd pacnpoCmpaHetue ConHeunol paouayuu. B amot cmamope
PACCMOMPUM PA3PAOOMANHbIE AGMOPOM NPOSPAMMBL OJisl KOMINLIOMEPHO20 MOOEIUPOSAHUsL PACNPOCMPAHEHUs] COIHEYHOT
paouayuu 6 HACEIEHHbIX NYHKMAx ¢ y4émom 3acmpoiku 6 pamxax naxema «Atmospheric Radiationy. Cpasnenue
pesyibmamosg pacuéma u 6onee 13000 uzmepenuti noxkazano omiuunoe cognaoenue kpome Huzko2o cmosnus Cornya unu
6bICOKOU MymHocmu  ammocgepul. [locnednue ciyuwau ne umeiom RPAKMUYECKO2O 3HAYEHUs U3-3d HEe3HAYUMETbHO20
nocmynieHuss conHeyHou paouayuu. Taxum obpasom, npozpammuwili Komniekc «Atmospheric Radiationy saensemcs
anpooupoBaHHBIM UHCIPYMEHIMOM SKOL0SUHECKO20 MEHCONCMEHMA 00bEKMo8 bUOCHEPOCOBMeCmMUMO20 CIMPOUMENbCMEA C
peanuzayuetl npunyuna ALARA.

Kntoueswvie cnosa: sxocucmema, cmpoumenvHulii npoekm, OUuoc@epocoemecmumocmy, IKOI02UeCKds
bezonacnocmy, paduayuortas besonachocms, ALARA.

UDC 69.05:699.8

Modern Technologies "ALARA™ as an Institution to the Management of the
Influence of the Formation of a Biospherocomposite Environment of the
Construction Companies

D. ChernysheV’
'PhD, associate professor. Kyiv National University of Construction and Architecture, Kyiv, Ukraine, tagm@ukr.net,
ORCID: 0000-0002-1946-9242

Abstract. The basis of strategic planning of activities in solving complex scientific and technical problems in the creation and
operation of complex engineering facilities is not only technical, but also management aspects of such activities on the
principle of ALARA. One of the most important management tasks is the optimization of settlements to minimize consumption
of non-renewable resources for heating and cooling. One of the influencing factors is the distribution of solar radiation. In
this article, we will consider the programs developed by the author for computer simulation of the propagation of solar
radiation in populated areas, taking into account the construction in the "Atmospheric Radiation" software package.
Comparison of the calculation results and more than 13000 measurements showed an excellent coincidence, apart from low
standing of the Sun or high turbidity of the atmosphere. The last cases have no practical significance due to insignificant
intake of solar radiation. Thus, the “Atmospheric Radiation” software package is a proven tool for environmental
management of biosphere-compatible construction projects with the implementation of the ALARA principle.

Keywords: ecosystem, construction project, biosphere compatibility, environmental safety, radiation
safety, ALARA.
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