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2. Increase of ecological safety of ventilation process of tanks with oil products

Pedepar:

1. Incepraris npucBsYeHa MiIBUIEHHIO PiBHS €KOJIOTIYHOI 6e31eKy 32 paXyHOK PO3pOOJI€HHS TEXHOJIOTII
IIPMMYCOBOI BEHTUJISILI pe3epByapiB /1J1s 30epiraHHs HaQTONPOLYKTIB, 110 peasizyeTbCsl iIHHOBALIHUM
€XEKTOPHO-BUXPOBUM CIIOCOOOM IOJAHHS MOBITPSI, Ta a6COPOLiTHO-KOHAEHCALIITHOI TEXHOJIOTI] yJIOBJIEHHS N1apiB
JIETKUX BYIJIEBOJIHIB, IO 3a6e3euye N0AEeP>KaHHSI HOPMATUBIB IIKi[JIMBOrO BIJIMBY Ha aTMOC(EpHE MOBITPS i
OJlep>KaHHS I0AATKOBOT'O €KOJIOr0-€KOHOMIYHOIO e(eKTy IIJIIXOM BUKOPUCTaHHS iX SIK TOBApHOI MPOAYKIIii.
Po3pob6seHnii ekoJ1oriyHo 6e3neyHnil crocio Aerasalii Ha3eMHUX pe3epByapiB 171 36epiraHHs CBITIINX
HaTONMPOAYKTIB, 10 O3BOJISIE 3HU3UTHU PiBEHb TEXHOT€HHOTO HaBaHTAXXEHHS 32 PaXyHOK CKOPOYEHHS TPUBAJIOCTI
BEHTWJISLi, KOHLIEHTpaLii ByrJIeBOOHIB Ta OUMIIEHHS [IaPOIIOBITPSIHOI CyMilli, 1[0 BUKMAAETHCS B aTMOCchepHe
IIOBITpS, BiANOBIZHO [0 HOPMATHUBHUX BUMOT €KOJIOriyHOi 6e3rexku. O6GIpyHTOBaHA METOIMKA MOJEI0OBAHHS
IIPOLIECiB BEHTUJIALII pe3epByapiB i3 3aJIMIIKaMu OJJHOKOMIIOHEHTHUX i 6araTOKOMIIOHEHTHUX PifiuH, a TAKOX
npouecis perasauii. [I[poBeeHe MaTeMaTUyHe MOJEJIOBAHHS €KeKLii, Ike I'PYHTYETbCS Ha 3aKOHi 36epesKeHHs

iMITyJIbCY, 110 O3BOJISIE BUBHAYMUTH BTPATH HAIIOPY Ta 337jaBaTH [10YATKOBY LIBUIKICTh IOTOKY HOBITPS, sIKe



MOJA€ETHCS Y BHYTPIIIHIN NPOCTip pe3epByapa. 3a JOMOMOroo rnporpamHoro npoaykry ALOHA® o1jiHeHi TOKCUYHA
30HAa, IoKeKOHebe3eyHa 30Ha Ta 06J1acTh BUOYXy NapiB O€H3MHY [IpY IPUPOHIN BeHTUJIALIl pe3epByapiB. Po3mip
30HU T'OCTPOTrO TOKCUYHOTO BIUIMBY Ha HACEJIEHHS, 1O Jocsrae 1,2 KM, po3paxoByBajy AJ1s 33JaHUX [T09aTKOBUX
YMOB, 30Ha II0K€XHOI Hebe3neky cTaHoBUTh 80 M, 30Ha BUOyXy He nepesulye 13 m. Ingekc 3abpygHeHHs
atMocdepy 3a YMOBY BEHTWIISLIi 3 TPAAULIIHUM IOJAHHSIM IIOBITPS, 110 CTAHOBUTH 1,6, HE BifIIOBiae €KOJIOTiYHUM

HOpMATHMBaM TEXHOTE€HHOTO HABAHTA>XE€HHA Ha ILOBKi]IIIH.

2. The thesis is devoted to raising the level of environmental safety by developing the technology of forced
ventilation of tanks for the storage of petroleum products, implemented by an innovative ejector-vortex air supply
method, and an absorption-condensation technology for trapping volatile hydrocarbon vapor that ensures
compliance with harmful air exposure standards and obtaining an additional environmental economic effect by
using them as a commodity product. An environmentally safe method for degassing land tanks for storing light oil
products has been developed, which makes it possible to reduce the level of man-made load by reducing the
duration of ventilation, concentration of hydrocarbons and purification of the air-steam mixture emitted into the
atmosphere in accordance with the regulatory requirements of environmental safety. The substantiated technique
of modeling of processes of ventilation of tanks with the remains of one-component and multicomponent liquids,
and also processes of degassing. The mathematical modeling of ejection based on the law of conservation of
momentum allows to determine the pressure losses and set the initial velocity of air flow to the internal space of
the reservoir. With the help of software product ALOHA®, the toxic zone, the fire hazard zone and the gasoline
vapor explosion area were estimated with natural ventilation of the tanks. The size of the zone of acute toxic
effects on the population reaches 1.2 km, was calculated for the given initial conditions, the fire danger zone is 80
m, the explosion zone does not exceed 13 m. The index of air pollution, provided ventilation with a traditional air
supply is 1.6, does not comply with environmental standards of man-made environmental impact.
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