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NOBbIWEHUE SOOEKTUBHOCTU
WU KOHTPO/Ib MAPAMETPOB
UCTOYHUKOB U3NTYYEHUS
OBJIVYATENIbHbIX YCTAHOBOK
B CE/IbCKOM XO3SIACTBE
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CTaTbs NoCBSlLEHA KOHTPOJ1I0 NapaMeTpoB
MCTOYHUKOB U3JIYyYeHUS, NCMOJIb3YeMbIX ANS
ocBeleHUs 1 061y4eHUss MoIOAHAKA POANTENbCKOro
ctapga ntuuedabpuk. PesynbTaTbl UCCNef0BaHUN
rnokasasu, 4To Npy KOM6MHNPOBAHHOM CUHe-
3e/1eHOM CBeTOANOAHOM OCBel,eHUU B CoYeTaHUMn

c ynbTpaduonetoBbiM 061y4eHnem npm obwem
ocBelW,eHUU NIOMUHECLeHTHbIMN 1aMnaMu
rnokasartenu NpoayKTUBHOCTU yay4dLlualoTcs

B npepenax 10% B cpaBHeHUU C TPAANLUOHHbIM
ocBelw,eHneM TO/IbKO IIOMUHECLEeHTHbIMU 1TaMNaMu.

a3/IM4YHbBle OMO0OBEKTBl B CEJIBCKOM XO35M-

CTBe HMMEIOT XapaKTepHYI BOCIPUKMMYHBOCTH

K CBeTy, KOTOpas OIIMCBIBaeTCs QyHKIIHeH
CIIeKTPa/JIbHOM YYBCTBHUTEABHOCTH. BOCIpUUMYU-
BOCTb QU3UOJIOTHYECKH aKTUBHOM pagHalluU (®AP)
PacTeHHH, NIPHU KOTOPOM IIPOHCXOAUT GOTOCHHTE3
M pa3JIM4YHble XM3HEHHO Ba’KHBbIE IIPOLIeCCHI, COOT-
BeTCTBYeT [Halla30Hy OITHYECKOI0 H3JIyYeHUs
400-700 HM.

B KkadecTBe HMCTOYHHKOB CBeTa, HCIIOIb3yeMBIX
IJIS. CBETOKYJBTYphl pacTeHHM, I PUMEHSIOTCS
JTIOMUHeCIIeHTHbIe JIaMIIbl, KCEHOHOBBIE TpyOdaThle
JIaMIIBI, HATpHeBble JIAMIIBI BBICOKOTO [aBJIeHHS,
MeTaJlIOTaJIOTeHHbIe JIAMIBl WU PTYTHBIE JIaMIIbI
BBICOKOT'O [IaBJIEHMS C HCIIPaBJIeHHOM I1BeTHOCTBIO.
OHH HMMeIOT KO3QPHUIIHMEeHTHl HCIIO/Nb30BAHHUS H3IIY-
yeHus QAP 1o 30%. B pesynbTaTe aHalK3a UCCIeI0Ba-
HUU BJIUSHUS CIIEKTPAJIBHOIO COCTaBa Ha POCT U pa3-
BUTHE PAacCTeHHH [JISl OlpefiesieHUs 000CHOBAHHBIX
Tpe6OBAaHUM K CIIEKTPy H3JIyHAIOI[HUX JaMII, ObIIO
YCTAaHOBJIEHO, 4YTO JIy4llHe Pe3yJbTaThl IJISI IIPO-
MBIIIJIEHHON TeXHOJIOTHH B 3aBUCHMOCTH OT COpTa
pacTeHUMN obeclledrBaeT CIIEKTPabHOE COOTHOIIe-
HHe OCBEIIeHHOCTeH B CHHEM, 3e/leHOM, KpaCHOH
obnactu - Ec:E3:Exk=(10-30)%:(15-45)% : (40-75)%.
HMCTOYHHUKU HM3AYUYeHUS C BBICOKMM KO3QPHUIIMeH-
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This article is devoted to parameter checkout of
emission sources used for illumination and irradiation
of poultry farms. These studies showed that the
performance of growing poultry is improved within
10% with combined blue-green LED lighting in
conjunction with ultraviolet irradiation in comparison
with traditional lighting by the fluorescent lamps.

ifferent bioobjects in agriculture have a

characteristic susceptibility to light, which

is described by the function of spectral sensi-
tivity. Susceptibility to physiologically active radia-
tion (PAR) of plants, under which photosynthesis
and various vital processes occur, corresponds to
the range of optical radiation, i.e., 400-700 nm.

Fluorescent lamps, xenon tube lamps, high-
pressure sodium lamps, metal halide lamps and
high-pressure mercury lamps with corrected
chromaticity are used as light sources for plant
photoculture. Their radiation utilization factors
of PAR are up to 30%. As a result of analysis
of the influence of the spectral composition on
the growth and development of plants to deter-
mine the justified requirements for the spec-
trum of emitting lamps, it was found that the
best results for industrial technology, depending
on the plant variety, are provided by a spectral
ratio of illumination in the blue, green, red areas
Eb:Eg:Er=(10-30)%: (15-45)% : (40-75)%. The emis-
sion sources with a high utilization factor contrib-
ute to the growth of crop yields; semiconductor
devices with RGB modules have come into use for
this purpose.

The sensitivity of the poultry visual organ has
peaks in the green, blue, red and ultraviolet regions
of the spectrum.

Recently, many researchers propose to apply illu-
mination systems in accordance with the function
of spectral sensitivity of the poultry visual organ
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TOM HCIIOJIb30BAHUS CIIOCODOCTBYIOT POCTY YPOSKAHO-
CTH PacTeHHUH, AJISl 9TUX Lie/lel Hadaad IPUMEeHSTh
101y IIPOBOJHUKOBBIE ITPUOOPEL ¢ RGB-MoAynsaMHU.

YyBCTBUTEIBHOCTh OpraHa 3peHMs ITHIBI KMeeT
MaKCHMYMBI B 3e/IeHOHM, CHHeH, KPacHOM U Y/bTpa-
droneToBOM 06J1ACTAX CIIEKTPA.

B rocnegHee BpeMsi MHOTHe HCC/Ie[J0BATe/H IIpef-
JararoT AJIsL OCBellleHUsl NTHULedabpUK MPUMEHSTh
CHCTeMYy OCBellleHHsSI B COOTBeTCTBHH C QYHKIHel
CIIeKTPaJIbHOM 4YYBCTBUTEJIBHOCTH OpraHa 3peHHs
nTuns [1]. AHanu3 HUCCIefOBAHHUM, IIPOBEJEHHBIX
B YC/IIOBUSX IIPOMBIIIJIEHHOIO BBIPAIMBAHUS KYP,
BBISIBUJI y/Iy4lleHHe MPOAYKTHBHBEIX IIOKa3aTe-
7ell ONBITHOM TPYIHIIBI MOJIOAHSIKA POAUTETbCKOIO
craza Ross-308 B mpepenax 10% mpu KoMOHHHPO-
BAaHHOM CHHe-3eJIeHOM CBEeTOJHOJHOM OCBeIlleHUHU
B COUETAHMHU C YIBTPAdHONETOBBIM 06/TydeHHEeM IIPU
obmieM OCBeIleHHH TIOMHUHECIeHTHBIMHU JIAMIIaMHU
JIB-40 B CpaBHeHHH C IIOKa3aTelsIMH KOHTPOIbHOU
TpYIIBl, OCBellaeMOHN JIIOMHHECLeHTHBIMHU JaM-
nmamu JIB-40.

Jlist TOro 4TOOBI OLIEHUTb CTelleHb COBIAJeHHS
MaKCHMMYMOB CIIeKTPAJIPHOIO [QHAalla3oHa HCTOY-
HHUKOB CBeTa M OTHOCHUTEe/NBbHOM CIeKTPaJbHOMU
YYBCTBUTEJBHOCTH OpraHa 3peHHs NTHLB U pac-
TeHUN, Heo6XOZHMMO IPHMEHSITh JOCTAaTOUHO TOY-
HYI0 H3MePHUTEeIbHYI TeXHHKY. CoriaacHo 1. 4.3.3.2
TOCT P 8.749-2011 B cy4dae OLHOLIBETHBIX (He besbIx)
CBETOJHOMIOB ONIMOKM CIIeKTPaTbHOIO HECOOTBET-
CTBHUSI MOTYT OBITH OONBIIMMHU H3-3a TOTO, YTO HEKO-
TOpBIe CIIEKTPHl CBETONMOLOB OOCTUIAIOT IMHMKa Ha
KOHIIaX GyHKIUHU V(A), YTO MOKeT BHECTH GOIBIION
BKJIAJI B IIOTPEIIHOCTb U3MepeHHU [2]. [l TonyueHU
CIIeKTPabHBIX XapaKTePUCTHK MCTOYHHKOB CBeTa
MOTYT OBITh MCII0/Ib30BAHBI CIIEKTPOPaAOMETPHI.

B nabopatopuu LIKII CBeTOTeXHHUYECKOTO $aKyJIb-
TeTa ®I'BOY BIIO MIY um. H.II.OrapeBa njs ompe-
IelleHHsI TOUHOCTH HM3MepeHHUS OBLIN IPOBe/eHBI
KCCIeIOBAHM S CIIEKTPAJIbHBIX XapaKTePUCTUK CBETO-
LUOMOB CIIeKTPOpaAHoMeTpaMHU ABYX Mofeer OL770
u Specbosl2ll, B mpoliecce KOTOpPBIX OBUIH oOIlpenie-
NeHBl abCONMIOTHBIE M OTHOCHUTE/IbHbIE ITOIPEeNIHOCTH
H3MepeHUH.

Specbos 1211 - 3T0 KOMIAKTHBIH BBICOKOYYBCTBU-
TeJIbHBIA CIIeKTpopagHloMeTp obliero HasHaudeHHS,
IIOKPHIBAIOIIMK AUANA30H BOMH OT OJIMKHEro YiIb-
TpadHoIeToBOro 10 HMHPPAKPACHOIO M3IyUYeHHH.
OmnTuyeckas CHCTeMa CIekTpopaguomMerpa OL 770
COCTOUT M3 y3KOM BXOLHOM IIeJIHd U BOTHYTOM OHG-
PaKLHOHHOM pelleTKH, KoTopass GOpMHpyeT IJIO-
CKy10 (QOKaJIbHYI0 II0BepXHOCTb. B QoxkanbHOU
[I0OBePXHOCTH PacCIIoIo’KeH MHOI037eMeHTHBIH GOoTo-
IIPUEMHUK, B POJIH KOTOPOrO BHICTYIIAeT KpeMHUe-
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to illuminate poultry farms [1]. The analysis of the
studies conducted in the conditions of commercial
chicken breeding revealed an improvement in the
productive parameters of the experimental group of
growing poultry of the parent flock Ross-308 within
10% with blue-green LED illumination combined
with ultraviolet irradiation in general illumination
with LB-40 type fluorescent lamps in comparison
with the indicators of the control group, illumi-
nated by LB-40 type luminescent lamps.

In order to assess the degree of coincidence of the
maxima of the spectral range of light sources and
the relative spectral sensitivity of the poultry visual
organ and the plant, it is necessary to apply a suffi-
ciently accurate measurement technique. According
to paragraph 4.3.3.2 of the USSR STATE STANDART
8.749-2011, for monochromatic (non-white) LEDs,
the spectral mismatch errors may be larger due to
the fact that some LED spectra reach their peaks
at the ends of the function V(A), which can greatly
influence the measurement error [2]. The spectral
radiometers can be used for obtaining the spectral
characteristics of light sources.

In the laboratory of the Common Use Center of
the Light Engineering Faculty of the Federal State
Budgetary Educational Institution of Higher Educa-
tion "N.P. Ogarev Mordovia State University", the
spectral characteristics of the LEDs were studied
by spectral radiometers of two models, OL770 and
Specbos1211, to determine the accuracy of the mea-
surements, during which the absolute and relative
measurement errors were determined.

Specbos 1211 is a compact high-sensitivity gen-
eral-purpose spectral radiometer covering the range
of waves from near ultraviolet to infrared radiation.
The optical system of OL770 spectral radiometer
consists of a narrow entrance slit and a concave dif-
fraction grating that forms a flat focal surface. A
multi-element photodetector, in the form of a sili-
con CCD matrix, is located in the focal surface. The
device operates in the wavelength range of 380-1100
nm.

The spectral radiometer data were used to mea-
sure the emitting characteristics of the LEDs. The
spectral radiometer and LED light sources were
fixed on a photometric bench in a stationary posi-
tion during measurement cycle; the center of
the photodetector was on a straight line passing
through the light center of the light source; the sur-
face of the spectral radiometer was perpendicular
to this line. The measurements of the LEDs were
carried out with the following electrical param-
eters: [=40 mA, U=3.5V. The ambient temperature
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Basi [13C-martpuuna. IIpubop paboraeT B AHaIa3oHe
OaUH BoaH 380-1100 HM.

IIpy moMoIIM [AaHHBIX CIEKTPOPaJHOMETPOB
6BITM KM3MepeHBl H3JydaTesbHble XapaKTePUCTHKHU
cBeToguonoB. CIeTpopaJgHoOMeTp M CBeTOJHOIHBIE
HMCTOYHUKU CBeTa OBIIM 3aKpeIlIeHbl Ha GOTOMeTpHU-
YeCcKOM CKaMbe, HaXOLU/IHCh B HEIIOABHUIKHOM COCTO-
SSHUM BO BpeMsl LIMK/Ia H3MepeHHH, LeHTp $oTo-
NIpUEMHHKA HaXOAMJICS Ha MPAMOM, IIPOXOAAINeH
Jepe3 CBETOBOM LIEHTP MCTOYHHKa CBeTa, II0BEpX-
HOCTb CIIeKTpopazroMeTpa 6blia MepreHIUKy/IspHa
3TOM NPpSIMOH. H3MepeHHs CBeTOAHOLOB IIPOBO-
OUJIMCh IPU CJIeAYIOIIUX 3JeKTPUYeCKUX Ilapame-
Tpax: =40 MA, U=3,5 B. TeMneparypa oKpy>Karomiei
cpenbl 6bl/1a IIOCTOSIHHOM Ha IIPOTSIKEHHH BCETo 3KC-
IepuMeHTa. MHTepBan BpeMeHH MeXJy IToJadeH
IIMTAaHUS Ha CBETOLMOA U COOCTBEHHO H3MepeHH-
SIMH COCTaBHJI 20 MHUHYT, 3a 3TO BpeMs IIPOM30IlIa
CTabuIM3alIKsl CBETOBBIX [TapaMeTPOB.

[Ipu ompeneneHUH abCOMIOTHBIX M OTHOCHTEJIb-
HBIX IIOTPeNIHOCTeH 33 JeHCTBUTeJbHble 3HAaYeHHUs
IIPUHHUMAJIMCh 3HAa4YeHH S, IOJy4YeHHBbIe CIIeKTpopa-
nuomeTpom OL 770. DTo 6bLIO CHeNaHO IO ClIefylo-
UM IIpUYMHAM. Bo-TIepBHIX, CIIeKTpaJbHOe paspe-
eHue npuﬁopa OL 770 (0,75 HM) BBIIIIe aHAJIOTUYHOI'O
napametpa npubopa Specbos 1211 (4,5 HM). Bo-BTOPBIX,
TeMIlepaTypa ¢oTornpreMHHuKa B OL 770 B TeueHHe
BCEro Ipolecca HM3MepeHHUsl OCTAeTCs ITOCTOSSHHOM
(-10 °C), uTo 06yC/IOBIEHO UCIIOB30BAHHEM 3/IeMEHTa
[Tenpre. TakUM 06pa3om, IOIpeIIHOCTb, 06YCIOB-
JIleHHasl 3aBUCUMOCTBIO0 GOTOTOKA

was constant throughout the experiment. The time
interval between the power supply to the LED and
the actual measurements was 20 minutes, during
which the light parameters were stabilized.

In determining the absolute and relative errors
for actual values, the values obtained by the spec-
tral radiometer OL770 were taken. This was done
for the following reasons. First, the spectral reso-
lution of OL770 device (0.75 nm) is higher than
the analogous parameter of Specbos1211 device (4.5
nm). Second, the temperature of the photodetector
in OL770 during the whole measurement process
remains constant (-10 °C), which is due to the use
of the Peltier element. Thus, the error caused by
the dependence of the photocurrent of the receiver
on the ambient temperature in OL770 device is
absent.

During the study of the spectral characteristics
of light-emitting diodes, a slight discrepancy of the
wavelength maxima was revealed when measured
by the spectral radiometers OL770 and Specbos 1211,
respectively: green - 515 and 519 nm, red - 639 and
638 nm. For a blue LED, a maximum at a wavelength
of 465 nm was shown by spectral radiometers.

The average relative error of the spectral power of
radiation when measured by spectral radiometers
relative to each other was 1% for a red LED, 5.5% for
a blue LED, 4.5% for a green LED. The average rela-
tive error in measuring the spectral distribution
of the radiation power of light-emitting diodes by

NpUEMHHUKA OT TeMIIepaTypsl
OKpyskammieyd cpempl B Ipubope
OL 770, OTCYTCTBYeT.

B xome wucciaemoBaHUS CIIeK- X -
TPAJIPHBIX XapPaKTePUCTUK CBeTO-
IUONOB OBIJIO BBISBJIEHO HebO0J/Ib-
[I0e HecOBIIaJleHHe MAaKCHUMYMOB
[UIMH BOJIH IIPHU U3MEepPeHUH CIIeK-
TpopaguoMeTpaMu Mogenen OL
770 u Specbos 1211 cOOTBETCTBEHHO:
y 3ejeHoro - 515 u 519 HM, y Kpac-
Horo - 639 u 638 HM. [I/1s1 cCUHero

cBeToAMoOAa  CIIeKTpopajgHoMe- i
TpaMH ObUI IIOKa3aH MaKCHMyM
Ha OJIMHEe BOJIHBI 465 HM. st
Cpenusas OTHOCHUTeIbHAS
NOTPEIIHOCTh  CIeKTPaJabHOU
MOIHOCTH H3JYYeHUSA IIpHU -
M3MepeHUH CIIeKTPOpPanHO- [IHaT-250 [OPN-250 [PN1-400 N16-36, N7-36
MeTpaMy OTHOCHTEJIBHO JApyr JItoMUHecueHmHble AamMnbl

ApyTra COCTaBHJIa [OJI1 KPAaCHOTIO

Luminescent lamps

» ot

|

cBeTomMona 1%, CHHEro CBeTOH-
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oma - 5,5%, 3eymeHoro cBeroguona - 4,5%. CpenHusas
OTHOCHUTe/IbHAs IIOTPeIIHOCTh H3MepeHHs CIIeK-
TPaJIbHOIO paclipefeseHHs] MOIIHOCTHU H3JIy4e-
HHS CBeTOAHOJOB CIEeKTpOpagHOMeTpPaMU MoJe-
nert OL 770 u Specbos 1211 cocTtaBHIa HOpsAKa 5%,
4TO TOBOPHUT O JOCTATOYHOM TOYHOCTH H3MePEHHUS
OAaHHBIX NpubopoB. IlonydeHHBIe CIIeKTpaJibHEIe
XapaKTepUCTHUKH IIPHUMEHSIMUCh /I MOJeIHPOBa-
HHUS U IIPOEKTHUPOBAHMUS IIONYIPOBOSHUKOBEIX CBe-
TOBBIX IIPUOOPOB.

B COOTBeTCTBMM C KPHUBOM YYyBCTBHTEJIBHOCTH
pPacTeHHH, IJla3a YeloBeKa M I7a3a ITHLE OblIN
PacCYMTaHBI CIIeKTpaJbHble KO3POUIIHEeHTHl UCIIO0Nb-
30BaHUA U3/1yYeHHUS Pa3/IMYHbIX HCTOUHHUKOB CBeTa,
a TakKe KOMOMHHPOBAHHBIX NPHUOOPOB M yCTaHO-
BOK C KCIIOJIb30BAHHEM CBETOLMOJOB II0 GOopMyIaM

BUIA:

rfe i - CoOoTBeTCTBYIOLIHe CIIeKTpa/IbHble JUAIla30HbL
OIITUYeCKOro KU3/lydeHHs.

J7s TIony4ueHHUs oLleHOK Ko3)PUIIHEeHTOB UCIIONb-
30BaHHUS HMCTOYHHUKOB CBETAa, a TaK >Ke KOMOMHUPO-
BAaHHBIX IIPUOOPOB M YCTAHOBOK C KCIIOIB30BAHHEM
CBETOLUOMOB MO/l PA3NTHUHBIX OH006BEKTOB OBlIa
pa3paboTaHa U IpoBepeHa Ha HPAKTUYECKUX IIPH-
Mepax MporpamMma MOAENIHPOBAHUS CIIEKTPaTbHBIX
XapaKTEePUCTHK [3].

B KkauecTBe HcCIefyeMBIX HCTOUYHHKOB CBeTa
OBITM B3SITHl JIIOMHHECI@HTHBIE JIJaMITBl TuIma JIB,
JI0 v paspsaaHeie jgaMiel Tuna OPH, OHaT, [OPJI
(CM.pUCYHOK). Pe3y/IbTaThl pacueToB K03QPUIIEHTOB
HCII0JIb30BAHMUS ITPeCTaBJIeHH! B Tabnunax 1-3.

J7asi TpagUuIMOHHBIX MCTOY-
HUKOB CBeTa B COOTBETCTBUH
¢ OYyHKUHEH OTHOCHUTeJIbHOMU
CIeKTPaJIbHOM CBeTOBOM 3ddek-
THBHOCTU Hawubosee BBICOKUH
KO030OUIIUEeHT UCII0JAb30BAHUS
MMeeT MeCTO Yy JilaMIl THIIa JIB-36
U cocTaBisieT 50%.

Haubomee BBICOKHH K03PdU-
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the spectral radiometers OL770 and Specbos1211 was
about 5%, which indicates a sufficient accuracy of
the measurement by these devices. The obtained
spectral characteristics were used in the modeling
and designing of semiconductor light devices.

In accordance with the sensitivity curve of the
visual organ of a human and poultry and that of the
plants, the spectral coefficients for the use of radia-
tion from various light sources, as well as combined
instruments and installations using LEDs were cal-
culated using the following formula:

[ e.(n)dn,

r10

K.y = | 000K / 0

Ali

where i is the corresponding spectral ranges of opti-
cal radiation.

To obtain estimates of the light sources utiliza-
tion factors, as well as combined devices and instal-
lations using LEDs for various bioobjects, a program
for modeling spectral characteristics was developed
and tested in practical examples [3].

Luminescent lamps of LB, LD types and dis-
charge lamps of DRI, DNaT, DRL types (see Fig.)
were taken as the tested light sources. The results of
the calculation of the utilization factors are given
in Tables 1-3.

For traditional light sources, according to the
function of the relative spectral luminous efficacy,
the highest utilization factor is found in LB-36
lamps and is 50%. The highest radiation utiliza-
tion factor for the poultry visual organ is observed
in lamps of LD-36 type and is 56%. A high utiliza-
tion factor of about 52% is observed for a combined
installation using LB-36 type lamps, LE-15 type

Tabnunua 1. KoadpPuumeHTbl NCNONb30BAHUS U3YYeHMUs ANs1 PA3INYHbIX
WNCTOYHWKOB CBETA, onpeaenieHHble N0 GyHKLMMN OTHOCUTEIbHOM CNeKTpasb-
HOW YYBCTBUTENLHOCTWN OpraHa 3peHuns Yyesnoseka (byHKL MM OTHOCUTENIbHOWN
CneKTpanbHOM CBETOBOM 3D PEeKTUBHOCTM)

Table 1. Radiation utilization factors for different light sources, determined
by the function of relative spectral sensitivity of the human eye (functions of
relative spectral luminous efficacy)

LIMeHT MKCIIO/Ib30BAHUS H3JIyde- HM (Am) HM (Am) LAPN-400 AHaT-250 APW-250 J1B-36 NA-36
HUS [/ OpraHa 3peHUs NTUIIb
Hab/IoAaeTCs y TaMm Tuna JIZ-36 380 500 0.38 0,54 13,61 1,95 2,98
M COCTaBAsIeT 56%. BRICOKUE KO3(- 505 600 2288 19,96 12,75 42,57 3716
(UIIMEeHT HCIOIb30BAHHUS OKOJIO
52% wHabnomaercs s KOMOUHU- 605 780 1,72 4,01 1,10 5,95 4,37
POBAHHOM yCTaHOBKH C MCIIO/IB30" 380 780 24,98 24,51 2746 5047 4452
BaHHEeM Jjamm Thma JIb-36, yib-
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TpadHOIeTOBBIX TaMII THIIA JI3-15
Y1 MOAY/IS C CHHUMHU U 3eJIeHBIMH
cBeTogMoOAaMH [4].

Tabnumua 2. KospdUuMeHTbl MCMONb30BAHMS U3TYHEHNS AN PA3TUYHbIX
WCTOYHMKOB CBETA, onpeaeneHHble N0 GYHKLUUM OTHOCUTENbHOW CNeKkTpanb-
HOW YyBCTBUTE/IbHOCTW OPraHa 3peHusa NTuLb

Koa¢pdbunueHTh wHcmonb3oBa-  Table 2. Radiation utilization factors for different light sources, determined by
HUS [/ TPagULHOHHBIX HCTOo4d-  thefunction of relative spectral sensitivity of the poultry visual organ
HUKOB C(BeTa, OIlpeleeHHbIe
y Amax, NB-36+C/(c-3)
no  QYHKLMHM OTHOCHTEIbHOU HM  [IPN1-400 [1HaT-250 [PW-250 J1B-36 J14-36 Pyt
CIeKTPanbHOHU 3$PeKTHUBHOCTHU (nm)
doTocHHTe3a pacTeHHUI, He IIpe-
o 330 395 0,27 0,05 1,43 0,50 0,67 0,91
BBIIIAIOT 29%. B CBSA3U C 3TUM
IePCIIeKTHBHBIM SBJISIETCS I1OBBI- 400 500 9,54 2,20 22,31 0,78 | 29,99 19,85
meHUe KO3QPUIIMEHTA HUCIIONb-
505 600 10,21 6,48 9,82 23,20 22,53 27,58
30BaHHS 3a CYeT IIPHUMEHEeHHUS
B KOMOHMHHpOBAaHHOM IIpubope 605 780 1,14 2,05 1,09 | 426 3,10 3,41
KPaCHBIX CBETOLHOZO0B COBMECTHO
P ALHIOA 380 780 21,16 10,78 34,65 28,74 56,29 51,75
¢ JI1-36, 4TO IO3BOJISIET IIOBLICUTH

KO3QOPUIIMEeHT MUCIIOAb30BAHUS
10 3HaueHUs 42%.

B mpUpOOHBIX YCIOBHSIX HNTHUILA HAXOLUTCS IIO[
eCTeCTBeHHBIM COJIHEeYHBIM H3JIydeHHeM, KOTOpoe
BKJIIOYaeT B Cebsi BeCh OIITUYeCKUH JHAIIa30H H3Jy-
yeHus [OCT P 54164-2010.

[Ipy NPOEKTUPOBAHUU OCBeIleHHUS B paboumx
[IOMeIeHUAX HCIIONb3YIOT pasjuyKe CIIeKTpa H3/y-
yeHHus obnauHoro u 6e3obmauHoro Heba. PacueTHbIe
3Ha4YeHUs KO3POHLIMeHTa HKCIIONb30BaHUS H3JIyde-
HUS A1 QYHKLUHHN OTHOCHUTENIBHOM CIIeKTPaJbHOU
YyBCTBHTENBHOCTH opraHa 3perHus (POCYO3) nTHLbI
npu 6e3obnauHoM Hebe B nHara3oHe JJIWH BOTH
oT 400 mo 640 HM cocTaBUI 63%; NpU Hebe, 3aKpbI-
TOM IUIOTHBIMH 06/1aKaMU, B JHUAIa30He IJIHUH BOTH
oT 400 1o 640 HM coCTaBUII 65%; IIpU JHEBHOM CBeTe
B JHaIla3oHe OJUH BOJH OT 375 A0 725 HM COCTaBHJI
49%; pyisi CONMHEeYHOro U3J1y4eHHs B JHalla3oHe JJINH
BOJIH OT 330 mo 780 HM 3HauveHHe KO3pOUIIHMeHTa
paBHO 40%.

Ha OoCHOBaHHHM pacueTHBIX 3HaueHUM Ko3dpdu-
LIMeHTa MCIIONIb30BAHUS H3Jyde-
HHUS OBIT H3rOTOBJIEH OIIBITHBIM
obpaser; obny4daTenbHOM yCTa-
HOBKH, BKJ/IIOYAIOIIUU CUHe — 3eJle-
Hble CBETONHOABL K 2 3pUTEeMHBbIe
nmaMmsl Tuma JI9-15. JJaHHBIH 06pa-
3e1] OBIT MCITO/IB30BAH B KadecTBe

ultraviolet lamps and a module with blue and green
LEDs [4].

The utilization factors for traditional light
sources, determined from the relative spectral effi-
ciency of plant photosynthesis, do not exceed 29%.
In this regard, it is promising to increase the utili-
zation factor by using red LEDs in combination with
LD-36, which allows to increase the utilization fac-
tor up to 42%.

In natural conditions, the poultry is under natu-
ral solar radiation, which includes the entire opti-
cal range of radiation according to USSR STATE
STANDART 54164-2010.

The radiation spectrum of the cloudy and cloud-
less sky is distinguished. The calculated values
of the radiation utilization factor for function-
ing of relative spectral sensitivity of visual organ
(FRSSVO) of poultry in the cloudless sky in the wave-
length range from 400 to 640 nm was 63%, in the
sky covered with dense clouds in the wavelength

Tabnuua 3. KosdprumeHTbl UCMOIb30BAHUS U3NYYEHNS A5 PA3UYHbIX
WMCTOYHWKOB CBETA, onpeaesieHHble Mo GyHKLMM OTHOCUTEIbHOM CHeKTpasb-
HOW 3P PEKTUBHOCTM GOTOCUMHTE3A PACTEHUN

Table 3. Radiation utilization factors for different light sources, determined by
the function of relative spectral efficacy of plant photosynthesis

Amax,

MeCTHOro o61yueHus npu obuem HM  APA-400 [AHaT-250 [PW-250 J16-36  N14-36  J1[-36+C/A(K)
OCBEIIeHUU JIOMHHECIeHTHBIMH (nm)
JaMIlaMu TuUIa JIb - 36 B OTUlIe-

380 500 4,06 0,49 470 0,00 14,61 11,95525
babpuke mis MONOLHSIKA POLU-
TeJIbCKOro cTaza Ross-308. [JaHHbIe 505 600 3,16 2,62 172 9,78 7,93 6,523177
HcciaegoBaHUS IIOKAa3aIHU, YTO HpI/I
KOMEMHMpPOBAHHOM  CHHe-3e/le- 605 = 780 1,41 2,40 143 863 6,50 23,69765
HOM  CBETONHOAHOM OCBEIICHHH 380 780 8,63 5,51 785 1841 29,04 42,38
B COYETAHUU C YIBTPAPHOIETOBEIM
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obnyueHHeM IpU 06IIeM OCBEIeHUU JTIOMHHECLeHT-
HBIMH JIaMIaMu Tuma JIb-40 MojomgHsKa POaHTes b
CKoro craga Ross-308, mokasaTeny IPOAYKTHBHOCTHU
MOJIOAHSKA IMTHLBL YIy4IlalOTCA B Ipexenax 10%
B CPaBHEHUHU C TPASULIMOHHBIM OCBEIeHHeM JIIOMH-
HeCLIeHTHBIMU JaMIaMu Tuma JIb-40. Takum obpa-
30M, KOHTPOJIb KO3)PHUIIHEHTa HCIIONb30BAHUS U3ILY-
YeHHUSs Pa3INUYHBIMU 61000 BeKRTaMHU UTpaeT boIbIIyI0
po/ib IIPH BHEAPEHUHU IEPCIeKTHUBHBIX MCTOYHHKOB
CBeTa JIsl IOBBIIIEHUS 3PeKTUBHOCTH 06IydaTesb
HBIX ITIPUOOPOB U YCTAHOBOK B CETBCKOM XO3SIACTBeE.
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range from 400 to 640 nm was 65%, in daylight in
the wavelength range from 375 to 725 nm was 49%,
solar radiation in the wavelength range from 330 to
780 nm was 40%.

Based on the calculated values of the radiation
utilization factor, a prototype of the irradiation
equipment was constructed, including blue-green
LEDs and 2 erythemal lamps of LE-15 type. This
prototype was used as a local irradiation in gen-
eral illumination with fluorescent lamps of LB-36
type in the poultry farm for the growing poultry
of the parent flock Ross-308. These studies showed
that with combined blue-green LED lighting in
conjunction with ultraviolet irradiation in general
illumination of luminescent lamps of LB-40 type
of the growing poultry of the parent flock Ross-308,
the performance of growing poultry is improved
within 10% in comparison with traditional fluores-
cent lamps of LB-40 type.

Thus, it has been experimentally confirmed that
the control of the radiation utilization factor of
various bioobjects plays a major role in selecting
promising light sources for agriculture. And, in
order to improve the efficiency of irradiators and
plants, combined emission sources must be used.
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