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AnHomayus. B cmamve paccmampusaemcs npobaemMa onmumu3ayuu cucmem UCKYCCMeeHH020 0ceeujeHusl
npu Kpy2n10200U4HOM 8bIPAUWUBAHUU CEALCKOX03AUCMBEHHBIX KY/1bMYyp 8 YCA08UAX 3aWUUjeHH020 2pyHma. Lleavio
uccsedosaHusl s18/45emcsi meopemuveckoe U 3IKCNepUMEHMA/bHOe O000CHOBAHUE 8bl60pa C8emMomexHU4ecKux
napamempos cadoswvix uMnyascHoulx LED-umoycmanosok. [Ipedcmassena memoduka pacdiema Heo6xodumoll
niomxocmu nomoka gpomocunmemuyeckux gomorog (IMIPP) nHa npumepe menauysbt naowadsvto 20 m? das
sblpawusaHus  ozypyos. IlposedeHo  skcnepumeHmasbHoe cpasHeHue 3P@dexkmusHocmU  UMNYAbCHBIX
c8emoduodHbIX CBEMUALHUKOS, AIOMUHECYeHMHbIX 1amn (KJI/I) u Hampuesbix s1amn 8bicokozo dasaenus ([HaT).
Pe3zyabmamol dgyxmecauHo020 s3KcnepuMeHma nokasaau, Ymo npumeHeHue umnyascHulx LED-¢pumoycmaHogok
no360.151em ygeau4ums MAaccy CO6paHHo20 ypoxcast Ha 28,4 % no cpasHeHuo ¢ AMUHECYEHMHbIMU AAMNAMU U HA
52,7 % no cpasuenuro ¢ saamnamu /JIHaT. YdeavHwili pacxod ssekmposHepeuu Ha 1 k2 npodykyuu hpu
Ucno/Nb308aHUU  UMNyAbCHblX LED-ceemuavHukos cocmasua 0,35 kBm-y/kz, 4mo 3Ha4umesabHO HuUdice
nokasamedseti ntomutHecyeHmuuwix (0,90 kBm-u/ke) u Hampueswix (0,48 kBm-u/kz2) namn. CdesaH 8b1800 0 8bICOKOL
Hepzemuyeckoll u azpoHomuyeckoll appekmusHocmu 8HedpeHus1 uMnyabcHuiXx LED-cucmem, obecnewusaroujux
CHUJCEHUE IKCNAYAMAYUOHHbBIX pacx0dos U nosbluleHUe peHMabebHOCMU CO8PEeMeHHbIX MENAUYHbBIX X03alicme.

Knwuesvle caosa: umnyavcHvle  LED-¢pumoycmaHoskuy, c8emoKy1bmypa, 3auuueHHblll  2pyHm,
domocunmemuyeckuli pomoHHbIU NOMOK, IHep203hPHeKMusHOCMb, YPoHCAUHOCMb, MEN/JAUYHbIE 0C8eMUME/bHbIE
cucmemvl
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FEATURES OF CALCULATING LIGHTING PARAMETERS FOR GARDEN PULSE LED
PHYTO-INSTALLATIONS

Abstract. The article addresses the problem of optimizing artificial lighting systems for the year-round
cultivation of agricultural crops in protected ground environments. The aim of the research is the theoretical and
experimental justification for selecting the lighting parameters of horticultural pulsed LED phyto-installations. A
methodology for calculating the required photosynthetic photon flux density (PPFD) is presented using the example
of a 20 m? greenhouse for cucumber cultivation. An experimental comparison of the efficiency of pulsed LED
luminaires, fluorescent lamps (CFLs), and high-pressure sodium (HPS) lamps was conducted. The results of the two-
month experiment showed that the use of pulsed LED phyto-installations increases the harvested crop mass by
28.4% compared to fluorescent lamps and by 52.7% compared to HPS lamps. The specific energy consumption per 1
kg of produce when using pulsed LED luminaires was 0.35 kWh/kg, which is significantly lower than that of
fluorescent (0.90 kWh/kg) and HPS (0.48 kWh/kg) lamps. It is concluded that the implementation of pulsed LED
systems demonstrates high energetic and agronomic efficiency, ensuring reduced operating costs and increased
profitability for modern greenhouse facilities.

Keywords: pulsed LED phyto-installations, photoculture, protected ground, photosynthetic photon flux, energy
efficiency, crop yield, greenhouse lighting systems
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