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PaccmoTpena cremeHb BO3AEHCTBHS IPOU3BO/I-
CTBEHHOW JESATEIBHOCTH KOHKPETHOTO OOBEKTa
sHepretuku KC «lllaxtunckas» OAO «l"a3npom
TpaHcraz KpacHozap» Ha OKpY’Karollylo cpeny.
[Ipennoxxensr Mepomnpuatusi mo Oosee >¢dek-
TUBHOW OpPraHM3allUN SKOJOTMYECKH 0e30macHOM
JeSITeIbHOCTH CTaHIMH. PexoMeHmyemas cucre-
Ma HE TOJBKO CHHU3HUT KOJIMYECTBO OTXOJIOB, HO U
MO3BOJIUT OCYIIECTBISITH PEKyINEepaluio Teria u
3HAUUTENBHO SKOHOMUTH SHEPTHUI0, BKIIOYAS I10-
Jy4eHHe ropsYeit BOIbI.

KawueBble caoBa:  OTXOABI, TEPMHUYECKOEC
00e3BpeKNBAHIE, OKpyIKaroIas cpena,
IPUPOIOOXPAHHEIE MEpOTIPUSTHS,

pecypcocOepexkeHus, HTHCHHEPATOP.

Beenenne. B PocroBckoil o6mactu 3Hayu-
TEJIbHYI0O 4YacTb B IPOU3BOACTBEHHOM CEKTOpE
COCTaBIsET HSHeprernyeckuii kommuiekc. OAO
«["a3npom» — rnobasibHas sHEpreTUyYecKas KoM-
HaHMs, MMOCTABUIMK I'a3a Ha POCCUICKOM U 3apy-
0exHOM pbiHKe. Ha BHyTpeHHeM pbiHKe ['aznpom
peanusyeT 00JbIle MOJIOBUHBI NPOJIaBaEMOro ra-
3a U OCYILECTBJISIET MOCTaBKy raza Oosiee 4em B
30 cTpaH OJIMXKHETO U JAJIbHETO 3apyOeKbsl.

PocToBckas 065acTh BXOAMUT B YHCIIO PEruo-
HOB, Ha TEPPUTOPUU KOTOPHIX «l'a3mpom» Beder
CO3JIaHHE CUCTEMBI Ia30mpoBoIoB «FOKHBIN KO-
pumop»,  HEOOXOAMMOW  JuId IojayM  rasa
B razonpoBo] «fOxHbIi moTok». B coctaB «tOx-
HOT'O TOTOKa» BXOJAT 00BbeKThl PocToBCKOrO M-
HEWHOTO TPOM3BOJICTBEHHOTO YIPABICHHUS Maru-
cTpasibHBIX razonpoBoioB (JIITYMI') OO0 «I"a3-
npom Tpancras Kpacuomap» [1]. Kaxnasiit u3 Bu-
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The article considers the impact of the production
activities of a specific power engineering facility
Gazprom Transgaz Krasnodar Compressor Sta-
tion Shakhtinskaya on the environment. It offers
measures for more efficient organization of eco-
logically safe operation of the station. The rec-
ommended system will not only reduce the
amount of waste, but also allow heat recovery and
significantly energy saving, including the produc-
tion of hot water.

Keywords: waste, thermal detoxification, envi-
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Introduction. Energy sector is a significant
part in the production sector in the Rostov region.
Gazprom is a global energy company, a supplier
of gas to the Russian and foreign markets. Gaz-
prom sells more than a half of the sold gas on the
domestic market and supplies gas to more than 30
neighboring countries and beyond.

The Rostov region is one of the regions where
Gazprom is developing the Southern Gas Corri-
dor system, which is necessary to supply gas to
the South Stream gas pipeline. The structure of
the South Stream includes the objects of Rostov
linear production management of the main gas

pipelines of Gazprom Transgaz Krasnodar [1].

http://bps-journal.ru/ 3 86 “J



mailto:dymoval@mail.ru
mailto:Natasha-romashkova@mail.ru
mailto:dymoval@mail.ru
mailto:Natasha-romashkova@mail.ru

Nl Safety of Technogenic and Natural Systems |

CUCTEWM 3‘-1 2
2018

) D
/ N V¥

JIOB JESTENbHOCTHU, CTENEHb BIMSHHUS KOTOPOTO
npeJicTaBlIeHa B paboTe, OKa3bIBAeT HETaTHBHOE
BO3JICIICTBIE Ha OKpyXarouryro cpery. Kpome
TOT0, OMHCAHBI IMpeAjiaraeéMble aBTOpaMU MEpO-
npusiThs oOecredeHus: 3KOoJoruveckon Oeszomac-
HOCTH B PE3YJIbTaTe TEXHUYECKOTO YCOBEPIICH-
CTBOBaHMsI Ipoliecca.

Marepuaa uccijenoBanusi. [IpuopureTHbiMu
00beKTaMu, OCYHIECTBISIOIMIUMHA OCHOBHYIO IPO-
U3BOJICTBEHHYIO  JIEATEIHOCTh  Ta30MpoBOja
«OxubIil MOTOK», ABISAIOTCS 83 Trazopacnpese-
mutenbHble ctanuuu (I'PC) u 4 xommnpeccopHbie
craniuu (KC): «llaxTuHckasy; «KopeHoBckasy;
«Kazaubsi» u «Pycckas». Komnpeccopubie cTan-
nuu obecreunBarOT OecriepeOoiHyI0 TpaHCIOp-
TUPOBKY T'a3a B COOTBETCTBUU C IJIAHOBOW MPO-
U3BOJUTEILHOCTBIO Ta30mpoBooB. OHU CilyXat
YIPaBISIOUUM 3JIEMEHTOM B KOMILJIEKCE COOpY-
JKEHHUH, COCTABJISIONIMX MAaruCTPAJIbHBIM ra3o-
npoBoa. HMmenHo mnapamerpamu pabotrer KC
OTpeIeNsieTCss PEKUM paboThl TazonpoBoja. OHU
MO3BOJIAIOT PETYIUPOBATH PEXHUM PabOTHI ra3o-
IpoBOJa MpH KojieOaHUSX MOTpeOJIeHUs], MaKCH-
MaJbHO HCIIOJIb30BAaTh AKKyMYJIUPYIOLIYIO CIIO-
COOHOCTH Ta30MpPOBO/IA.

B kauectBe 00BbeKkTa MCCIEAOBAHUS B JaHHOU
cratee paccmatpuBaetrcsi KC IllaxTuHckasi, kak
OJIHa W3 HauboJiee HOBBIX U MEPCIEKTUBHBIX, MO-
CKOJIbKY CTaHIIMS BBEJEHA B OKCIUIyaTaIlMI0 C
2017 rona. IIpon3BoAUTEIHLHOCTH COCTABISET 226
MJTH. M3/cyT.

OOBeKT mpeaHazHA4YeH [JIs KOMIPUMHPOBA-
HUS Ta3a, TPAHCIOPTHPYEMOTO MO Ta30MpPOBOLY
Ha  y4YacTke Kopujgopa  OT
KC «I1ucapeska» no KC «Kopenosckas». Bax-

3aIlaJHoro

HOCTh O0BEKTa 3aKioyaercs B oOecredeHue
ToJIep KaHusl HOPMATHBHBIX YCIOBHI TpaHCIIOP-
TUPOBKM Ta3a, HOPMAaTHUBHOTO cOCTaBa W 0e3-
onacHocTH (pyHKIMoHUpoBaHus «tOxHOrO MOTO-
ka» [1]. Texuomormueckas cxema KC mnpemy-
cMaTpHBaeT: 0TOOp U Mojavy ra3a B MarucTpaib-
HBI TA30MPOBOJ]; OUYHUCTKY TPAHCHOPTHPYEMOTO
raza OT MeXIpuMecedl M XUAKOCTH,; KOMIPUMHU-
poBaHKe U OXJIaXIeHHe ra3a [2].

VYoke Ha dTane NpoeKTUPOBAHUS CTAHLIUU ObLIH

Each of the activities, the degree of influence of
which is presented in the work, has a negative
impact on the environment. In addition, the
measures proposed by the authors to ensure envi-
ronmental safety of technical improvement of the
process are described.

Study material. Priority objects, which per-
form the main production activity of the gas pipe-
line "South Stream", are 83 gas distribution sta-
tions (GDS), and 4 compressor stations (CS):
"Sakhtinskaya™; "Korenovskaya"; "Kazachya"
and "Russkaya". Compressor stations ensure an
uninterrupted gas transportation in accordance
with the planned capacity of gas pipelines. They
serve as a control element in the complex of
structures that make up the main gas pipeline. It is
the parameters of the CS that determine the mode
of operation of the pipeline. They allow regulat-
ing the operation mode of the gas pipeline at con-
sumption fluctuations, using as much as possible.
accumulating capacity of the gas pipeline

CS Shakhtinskaya is considered as the object
of research in this article, as one of the newest
and most promising, since the station was put into
operation in 2017. The production capacity is 226
million m*/day.

The object is intended for gas compression
transported by the gas pipeline on a site of the
Western corridor from CS "Pisarevka" to CS
"Korenovskaya". The importance of the facility is
to ensure the maintenance of the regulatory con-
ditions for gas transportation, regulatory composi-
tion and safety of the South Stream operation [1].
The process flow diagram of the CS includes: se-
lection and supply of gas to the main gas pipeline;
cleaning of the transported gas from mechanical
impurities and liquids; compression and cooling
of gas [2].

Already at the stage of station design, it was
planned to use the equipment to reduce the nega-
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MPEyCMOTPEHO HWCIONIBh30BaHHE O000PYAOBaHUS
[0 CHIDKEHUIO HEraTUBHOTO BO3ICHCTBHUS Ha
OKpPY’KAIOIIYI0 Cpely: YCTAaHOBKH OYHUCTKHU Ta3a,
IUTONIA/IKK BOJIOTIPOBOJIHBIX OYHUCTHBIX COOpPYXKe-
HUM, OYUCTHBIE COOPYKEHHsI CTOYHBIX BOJI, YCTa-
HOBKa TEPMUYECKOTO 00C3BPEIKUBAHMS OTXOOB.

VYcraHOBKa OYMCTKM ra3a BKJIIOYAeT B ceOd
OJIOK MBUICYIIOBUTENICH U €MKOCTh cOOpa KOHJICH-
cata, YCTaHOBKAa IMpeAHAa3HAau€Ha I OYHUCTKHU
TPAHCIIOPTUPYEMOTO T'a3a OT MEXIpUMeceH, BOJIbI
U YIJIEBOJOPOIHOTO KOHJIEH CATa.

HcTOYHUKOM BOJIOCHAOXEHHS HAa CTAHIMH SIB-
JSIOTCST BO103a00pHBIE CKBaXXUHHBI (3 pabounx, 1
pe3epBHas). Mmerorcs aBe CUCTEMBI BOJOCHAO0-
JKEHHS: XO34MCTBEHHO-NIUTHEBOM M MPOTHUBOIO-
JKapHBIA BOJIOMPOBOJ. AHAIU3 MPOO M3 CKBAXKUH
MOKa3aJ, YTO MO XHWMHUYECKOMY COCTaBYy BOJIbI
SIBJISIFOTCS XJIOPUJIHO-THAPOKapOaHaTHO-
CyIb(UTHBIE W XJIOPUTHO-CYINb(aTHO-
ruipokapOaHaTHbIE KaJlbIMEBO-HATPUEBBIC, PEKE
MarHueBO-KajibIlMeBO-HATpUeBble.  Bogomoaro-
TOBKa MPOXOAUT B BOJOOUYHUCTHOM O0OpPYIOBAaHUU
tuna CIIIIB, xoTopsiii BKItOYaeT B ceds: mpen-
BapUTENBHYIO (QUIBTPAIMIO; a’paIfio ¢ o0pazo-
BanueM ocanka Fe(OH)s; o6GesxenesuBanue;
GuIBTpaIio HA TOHKOW OYHCTKE B KapTPHUKaAX
I'enzep.

OuncTka NPOU3BOJICTBEHHBIX, XO3IMCTBEHHO-
OBITOBBIX M JINBHEBBIX CTOYHBIX BOJ MPOXOJHT B
yctaHoBke KOVY-40BMIO B HECKOJIBKO 3TamoB:
OmoxuMHueckass ¢ TpUMEHEHUEM OUOIIJICHKH;
OCBETJICHHE C XHWMHYECKOW KOaryJsluen; mo-
ouncTtka (UIBTpOBaHUEM; 00€33apakKuBaHUE.
[TokazaTenu kadyecTBa OUMILEHHBIX CTOYHBIX BOJ:
B3BellIeHHbIC BemecTBa — 3mr/i; BITK,o = 3mr/m;
a30T amMmmoHuitHbI — 0,4 Mr/i; ¢pocdarer — 0,2
mr/a; OKb — KOE/100 mn< 500; TKb —
KOE/100 wmn<100; xomucparm — BOE/100
Mi<100. Tlocnme OYMCTKM CTOKH cOpachIBalOTCA
Ha penbed. [3].

CraHmmsi OCYHIECTBIISIET JIEATEIBHOCTh  TI0
coopy, 00e3BpeXUBAHUIO, TPAHCIOPTUPOBKE H
pa3MEIIeHNI0 OMacHBIX OTXOJ0B. B pesymnbTaTe
MPOU3BOJICTBEHHONW JEATENBHOCTH 00pa3yroTcs
45 HauMeHOBaHMI 0TX0J0B B 00beme 1184 T/ro.
[Ipoananu3upoBaB OTXO/bI C YY4ETOM BO3MOKHOM

tive impact on the environment: gas treatment
units, water treatment facilities, wastewater
treatment plants, waste thermal treatment plant.

The gas treatment unit includes a dust collec-
tor unit and a condensate collecting tank, the unit
is designed to clean the transported gas from me-
chanical impurities, water and hydrocarbon con-
densate.

The source of water supply at the station are
water wells (3 operating wells and a back-up
one). There are two water supply systems: drink-
ing water supply and fire fighting water supply.
The analysis of samples from wells showed that
the chemical composition of the water is chloride-
hydrocarbonate-sulphite or chloride-sulphate-
hydrocarbonate calcium-sodium, more rarely -
magnesium-calcium-sodium.  Water treatment
takes place in water purification equipment of
drinking water treatment plant type, which in-
cludes: pre-filtration; aeration to form a residue
Fe (OH)s; deferrization; filter for fine purification
in Geyser cartridges.

Cleaning industrial, domestic and storm sew-
age is in the installation KOU-40BIO in several
stages: biochemical application of biofilm; clari-
fication with chemical coagulation; purification
by filtration; disinfection. Quality characteristics
of the treated wastewater: suspended solids —
3mg/l; BODyy = 3mg/l; ammonium nitrogen —
0.4 mg/l; phosphatess — 0.2 mg/l; TC —
TBC/100 ml< 500; Total Coliforms — total bac-
terial count /100 mI<100; coliphages — PFU/100
ml<100. After cleaning, drains are discharged to
the terrain [3].

The station carries out activities for the collec-
tion, disposal, transportation and disposal of haz-
ardous waste. As a result of production activity
45 types of waste in the volume of 1184 t/year are
formed. After analyzing the waste taking into ac-
count the possible subsequent disposal, it is de-
termined that half of it is a combustible fraction
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NOCIEAYIOUIEH YTHIM3AUKM, OIPENEIIEHO, YTO
MOJIOBUHA SIBJISIETCSI TOprouet ppakuuend U MOxKeT
MOJJIeKaTh TEPMUYECKOMY 00E3BPEKHUBAHUIO.
OO6muit 06beM OTXOJOB JJISl CKUTAHUS COCTABIISI-
et 688 T/rox. [lepeyeHb OTXO0B MIPOU3BOICTBA U
noTpeOseHus, MpeIaraéMblii K TEPMHUYECKOM
YTHIU3ALUU: [IUIAM OYUCTKH OT He(TH U HedTe-
MPOJIYKTOB, OTXOJbl MHHEPAIbHBIX MOTOPHBIX U
TypOMHHBIX Macell, METaHOJIbHAsl BOJA, BCIUIBIB-
e HeTenpoayKThl U3 HEPTETOBYIIEeK, CHIIMKa-
relib, 3arps3HEHHbIN He(PTenpoIyKTaMH, OTXOJIbI
OT 3a4YMCTKH OOOpYIOBaHUS, OTXOJbI MOTpedIe-
Huda. Ha Ttepputopun opraHu3oBaH CEJIEKTUBHBII
cOOp M HaKOIIEHUE OTXOAOB B 3aBUCUMOCTU OT
KJlacca ONAaCHOCTH, (U3UKO-XMMHYECKHUX
CBOMCTB, B3pBIBO-II0KAaPOONACHOCTH U YCIOBHM
obpasoBanusi. Becero mns cOopa 0TX0/10B Ha Tep-
putopun KC «lllaxTuHCKas» IpeaHa3HauyaeTcs
43 mecTa HaKOIUJICHUS OTXO0B [4].

KC axtuHckas npuMenseTr ycranoBky KTO-
50. K40 nns cxuraHus TBEPIbIX U KUAKUX OTXO-
JIOB, TIPOU3BOAUTENBHOCTBIO 10 50 kr/gac. Kom-
IUIEKC TIPE/ICTABISET COBOKYIMHOCTH 00OpyIOBa-
HUs, 00ECIEeUnBalOIIEro 3arpy3Ky M Imojady oT-
XO0JI0B, TEPMUYECKOE O00E3BPEKUBAHUE, OUUCTKY
U yJaJIeHHE JIBIMOBBIX Ta30B, BBITPY3KY 30JIbI U
MPOJYKTOB Ta3004HCTKH (puc. 1).

O0e3BpekUBaHNE TPOUCXOTUT B Kamepe CHKH-
raus npu temueparype 800°-900°C c Beiaene-
HUEM OOIBIIOT0 KOJMYECTBA TEIUIa OTXOMSIIUX
razoB. B TexHOIOrn4ecKkou JUHUU MPEeayCMOTpE-
Ha CHCTEMa OYMCTKH JIbIMOBBIX I'a30B: CyXOH Me-
TOJI — JKCIO3ULMSA (BBIIEP)KKA) JBIMOBBIX I'a30B
B KaMepe Jokuranus npu temmeparype 1100°—
1200°C B Tteuenue 1,52 cexyHA; XUMHUYECKas
OUMCTKAa — Ta3bl pa30aBISAIOTCS BO3IYXOM, TEM-
nepatypa cHmwxkaerca a0 250°-350°C, Bmecrte ¢
BO3/yXOM 4epe3 (POPCYHKY BBOJHUTCS U3BECTh —
MYIIOHKA; MEXaHM4YecKass OYUCTKA OT TBEPJbIX
KOMIIOHEHTOB C TIOMOIIBIO MbUICYJIOBUTENS —
OarapeitHoro mukioHa. CyIlIecTBYOIIHE BHIOPO-
Chl TMOCTYNalOT B aTMOC(EpHBIA BO3AYyX dYepes
JIBIMOBYIO TpPYyOy WHCHHEPATOPHON YCTaHOBKH.
3arpsI3HAOLME BELIECTBA: TUOKCU a30Ta, OKCUJ
a30Ta, METaH, COJsiHasg KHUCJIOTa, AUOKCHUJ CEpHI,
OKCHJI yriiepoja, razoo0pa3Hbie GTOpPUAbI, HEOP-

and may be subject to thermal disposal. The total
volume of waste for incineration is 688 tons/year.
The list of wastes of production and consumption
proposed for thermal disposal: sludge from puri-
fication of oil and oil products, waste mineral en-
gine and turbine oils, methanol water, surfaced
petroleum products from oil separation, silica gel,
contaminated with oil products, wastes from
cleaning equipment, consumption waste. Selec-
tive collection and accumulation of waste depend-
ing on the hazard class, physical-chemical proper-
ties, explosion-fire hazard and formation condi-
tions are organized on the territory. In total, 43
waste accumulation sites are intended for waste
collection in the territory of the CS Shakhtinskaya
[4].

CS Shakhtinskaya uses the installation KTO-
50. K40 for solid and liquid waste incineration
with capacity up to 50 kg / h. The complex repre-
sents a set of equipment providing loading and
feeding of waste, thermal neutralization, cleaning
and removal of flue gases, unloading of ash and
products of gas cleaning (Fig. 1).

Neutralization takes place in the combustion
chamber at a temperature of 800°-900°C with the
release of a large amount of waste heat gases. The
process line includes a system for cleaning flue
gases: dry method-exposure (exposure) of flue
gases in the afterburner at a temperature of 1100°-
1200°C for 1.5-2 seconds; chemical cleaning —
gases are diluted with air, the temperature is re-
duced to 250°-350°C, together with air through
the nozzle lime — slaked lime is introduced; me-
chanical cleaning of solid components by means
of dust collector — battery cyclone. The existing
emissions enter the air through the flue pipe of
the incinerator. Pollutants: nitrogen dioxide, ni-
trogen oxide, methane, hydrochloric acid, sulfur
dioxide, carbon monoxide, gaseous fluorides, in-
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ranndeckas mbuib (20-70% SiO,). B pesynbrate
CKUTAHUS TBEPIBIX U JKUAKUX OTXOIOB 00pasy-
€TCsI 30JIbHBIA OCTATOK, YIaJICHUE KOTOPOro Mpo-
U3BOJIUTCS B METAIUTMYECKUN OyHKep, OTKyza OT-
XOJIbl TIEPEAAIOTCSl TI0 JIOTOBOPY CIICIUATU3UPO-
BaHHOMY IPEIIPUSTHIO [5].

Solid waste up to 50 kg/h
Teeppuie otxoabl 4o 50 Kr/yac

organic dust (20-70% SiO2). As a result of solid
and liquid waste incineration, ash residue is
formed, which is disposed in a metal bunker,
from where the waste is transferred under the
contract to a specialized enterprise [5].

Liquid waste up to 50 kg/h
HKunpgkue otxoabl o 50 Kr/vyac

CwaTteiil BO3QYX KI/KM KWAKMX OTXO[OR

Fuel (gas) 911 kg/h

—Pxa 11001200 ¢
Bozgyx 150 Hm3/yac
_——’

Air 150 Nm”h

Wncuneparop | | Compressed air kg/kg of liquid waste
Tonnweo (raz) 9-11 KrMac| we snneo0 e Incinerator

3ona 0,5-10 kr/yac

Lime 2.5 kg/h
WapecTs 2,5 Krivac
Bozgyx 850 HM3/yac

Air850 Nm’h

Ash 0.5-10kg/h

JAbiMoBre razbl

FIuetases

Gas treatment products,
fly ash 3. 52-4.68 ka/h

MNeneynoentens
Dust collector

MpoAYKTHI ra200MUCTKN,
netyyan 3ona 3, 52-4,68 kr/yac

352468 w hac

Bozgyx 1250 um3/vac
Air 1250 Nm'h

JAbiMoBre razbl HM3/yac

FluegT« Nm.”h

JAbirococ
Exhauster

Flue gases igto the chimney
JAbiMoBHE rabl B AbIMOBYIO TRYOY

Puc. 1. KTO-50. K40

Fig. 1. KTO-

PesynbTaTsl uMccaenoBanusi. B pesynbrare
aHaJIM3a CYIIECTBYIOIUX MPUPOJOOXPAHHBIX Me-
pONIPUATUI U CTENEHHU BO3ACUCTBUS CTaHLMM Ha
OKPY’KaIOIIYI0 Cpely BBISBIEHA IpodiieMa Heco-
BEPILICHHOMN CHUCTEMBI OOpAIlleHUs ¢ OTXOAAMHU Ha
TEPPUTOPUHU OOBEKTA.

ComnocraBieHne KOJIMYECTBA OTXOJIOB TOpIO-
yeil ¢Qpakuum u npousBoaurensHoctn KTO-
50. K40 mo3BoMMIIO OTMETUTH Cpa3y JIBa acleKTa
9KOJIOTUYECKOM MpoOIeMbl: MaKCUMallbHAs MpPO-

50. K40

Research results. As a result of the analysis
of the existing environmental protection measures
and the degree of the impact of the plant on the
environment, the problem of an imperfect waste
management system in the territory of the object
is found.

The comparison of the amount of combustible
waste and KTO-50. K40 capacity made it possi-
ble to note two aspects of the environmental prob-
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U3BOJUTENBHOCTh  YCTAHOBKM  3HAYUTEIHHO
MEHBIIIE KOJIMYECTBA TOPIOYUX OTXO0JI0B, 00pa3y-
IOLUXCA Ha TEPPUTOPUU MPOMBIIUIEHHOW IIO-
maaku (688 T/rom coorBercTBYeT 79,63 KI/4);
MPUCYTCTBYET CEPbE3HOE TEIUIOBOE 3arps3HEHHE
OoKpyaromei cpeasl. [IpoanamusupoBaB Mpu-
MEpHBINA (PPaKIIMOHHBIA COCTAB OTXOJIOB, OIpE/e-
JICHO COJ/IEpKAaHUE KOMIIOHEHTOB B rOpOYei cMme-
cu: C =53%, H=6,6,0=28%, N=28,S=3,7
%, Bmara W = 20%, 3o01bHbIN ocTaToK A = 5,9%.
Temota cropanusi ompezaeneHa no ¢Gopmyie
MengeneeBa u cocrtabiser 23 823,19 kJx/kr.
Takum oOpa3om, cropanue 1 Kr OTXOIOB U KUI-
KOl MeTaHONbHOH (PaKIUKU COMPOBOXKIACTCS
BeiiesienneM 23 800 kI TeroBoit sHeprun. C
Y4E€TOM MaCChl TOPIOYMX OTXOJIOB, B TCUCHHE Ya-
ca Beiensercs 1 897 040,62 x/[x Tema.

CHM3UTH TEIUIOBYIO HArpy3Ky BO3MOXHO IpHU
UCIOJIb30BAaHUU TEIIa OTXOMSIINX Ta30B A XO-
3SIICTBEHHO-OBITOBBIX HYK] MPEANPHUATHS BKIIO-
YUB B CHUCTEMY TEIUIOOOMEHHUK, a JOOUTHCS
CHI)KCHUSI KOJUYECTBA OTXOJOB BO3MOXKHO ITY-
TeM moadopa MHCHHEpaTopa ¢ OOJbIIeH Mpou3-
BOJUTEIBHOCTBIO.

bein pousBeneH aHaiu3 BO3MOXKHBIX YCTaHO-
BOK JIJISl TEPMHYECKOTO 00€3BPEKUBAHUS OTXOO0B
C TIPOU3BOAUTENHHOCTHIO OT 80 Kr/4. OnTUManb-
HBIM METOJIOM SIBIISIETCS T€PMHUYECKOe 00e3Bpe-
JKUBaHUE OTXOJIOB Ha MecTe oOpazoBanus. B pe-
3ynbTaTe NpuMeHeHuss uHcuHeparopa WH-50.8
Oyner pemieHa npobiieMa CKJIaJAHUPOBAHUSI OTXO-
JIOB Ha TeppUTOpUM OOBEKTa, a BbIAEIsAEMAas
SHeprusi OyJeT HampaBjeHa Ha HarpeB BOABI IS
TEXHUYECKUX W XO3AUCTBEHHO-OBITOBBIX HYX/I.
TakuM 00pa3oM, CHHUBSTCS DKOHOMUYECKHE 3a-
TpaThl Ha DIIEKTPOIHEPTHIO, a TAKKE COKPATUTCS
TEIJIOBOE BO3JICHCTBHE HAa OKPYKAIOUIIYIO MpHU-
POIHYIO Cpeny.

[Ipon3BOAUTENBLHOCTh YCTAHOBKU COCTAaBIISET
150 kr/4, 9TO MO3BOJSAET MOABEPTHYTH NECTPYK-
TUBHOMY Pa3pyIICHUIO U OTXOJbI C APYTUX 00b-
ektoB OAO «l'azmpom Tpancraz KpacHomapy.
VYcraHoBKa OcCHallleHa IBYyMsl BUJIaMH nedeil. B
KaMepe CXKHUIaHus MPOUCXOAUT TEPMHUECKOE
pa3NoKeHHe OPraHUYeCKOW YacTH, B PE3yibTaTe
4yero oOpa3yercs 301a, Jajiee OTXObl MOCTYMaloT

lem: the maximum capacity of the plant is much
less than the amount of combustible waste gener-
ated on the territory of the industrial site (688
t/year corresponds to 79.63 kg/h); there is a seri-
ous thermal pollution of the environment. After
analyzing the approximate fractional composition
of waste, the content of components in the com-
bustible mixture was determined: C = 53%, H =
6.6, O = 8%, N = 2.8, S = 3.7 %, moisture W =
20%, ash residue A =5.9%. The combustion heat
is determined by the Mendeleev formula and is 23
823.19 kJ/kg. Thus, the combustion of 1 kg of
waste and liquid methanol fraction is accompa-
nied by the release of 23 800 kJ of thermal ener-
gy. Given the mass of combustible waste 1 897
040.62 kJ of heat is released in one hour.

It is possible to reduce the thermal load when
using the heat of waste gases for household needs
of the enterprise by including a heat exchanger in
the system, and to reduce the amount of waste is
possible by selecting an incinerator with greater
productivity.

The analysis was conducted of possible instal-
lations for thermal disposal of waste with a capac-
ity from 80 kg/h. The best method is thermal dis-
posal of waste on the site. As a result of applica-
tion of Insinerator IN-50.8 the problem of waste
storage in the territory of the object will be
solved, and the released energy will be directed
on water heating for technical and economic
needs. Thus, the economic costs of electricity will
be reduced, as well as the thermal impact on the
natural environment will be reduced.

The capacity of the plant is 150 kg/h, which
allows subjecting waste from other facilities of
Gazprom Transgaz Krasnodar to destruction. The
unit is equipped with two types of furnaces. In the
combustion chamber, there is a thermal decompo-
sition of the organic part, resulting in ash, and
then the waste enters the afterburner. Here is the
final oxidation of gases to produce CO, and water
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B KaMepy NOKHUraHus. 37eCh MPOUCXOTUT OKOH-
YaTeJIbHOE OKHUCIIEHUE ra3oB ¢ noxydeHuem CO;
u BoasiHoro mapa HoO (puc. 2). bnaronaps cu-
CTeMe JO0XKUTaHUA JBIMOBBIX ra30B U 00E3BpEKU-
BaHHUIO BBIOPOCOB, B aTMoc(epy HE IOCTYIAIOT
BPE/IHBIC BEIIECTRA.
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Bag fifter ) erburner

Ckpy00ep " Fennoobmenmu |

"Scrubber | Heat-exchange unit

vapor H,O (Fig. 2). Due to the system of after-
burning of flue gases and neutralization of emis-
sions, harmful substances do not enter the atmos-
phere.
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Fig. 2. Incinerator 50.8

[Iponiece ropenus roproueit ¢pakuuu cornpo-
BOXKJIA€TCS BBIJICJICHHEM TMPOJYKTOB ropenus. B
IIEpECYETEe HAa MACCY FOPIOYETO BELECTBA B TEYE-
HHe yaca Bbizensercs 588,17 m° MIPOAYKTOB TO-
peHus, BKIFOYArOuX 79 M COy; 399,1 M N,; 78
m° H,0; 2,07 M® SO,.

OTxopsmue ra3bl U3 neven 10’Kura momnajiaroT
B TEIJIOOOMEHHUK HWHCHHEPATOPHON YCTaHOBKH,
B KOTOPOM OCYILECTBIISIETCS] TETJIOOOMEH MEXIY
JIBYMsI TETITIOHOCUTEIISIMU
TYPHBIMH TPOAYKTaMHU TOPEHUS U BOAOU, UMEIO-
IIMMH Pa3IMYHbIe TEMIEpaTyphl. PaccMOTpeHbI u
MPOAHATU3UPOBAHBl KOHCTPYKIIMH KOXKYXOTpPYyO-

BBICOKOTCMIICPA-

YaThbIX, IIJIaCTHHYATBIX TENJIOOOMEHHHUKOB M arl-
mapaToB C I[BOI\/’IHI)IMI/I creHkamMu. ONTUMAaJILHBIMH
10 KOHCTPYKTHBHBIM OCOOEHHOCTSM SIBJISIIOTCS

http://bps-journal.ru/ [pr——

The combustion process of the combustible
fraction is accompanied by the release of combus-
tion products. In terms of mass of combustible
material 588.17 m3 of combustion products are
released in an hour, including CO, 79 m*; 399.1
m® Nz; 78 m® 120; 2.07 m® SO,

Flue gases from afterburner furnaces enter the
heat exchanger of the incinerator unit, in which
goes the heat exchange between two heat carriers,
which have different temperatures — high-
temperature combustion products and water. De-
signs of shell-and-tube, plate heat exchangers and
devices with double walls are considered and ana-
lyzed. The best designs are the devices with a flat
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YCTPOMCTBA € IUIOCKOW MOBEPXHOCTBIO TEILIOIE-
penauu, A KOTOPBIX KOA(p(UIUMEHT Terionepe-
nauy Haubolsiee BBICOK MpU HEOOJIBIIOM THJIpaB-
JMYECKOM CONPOTHBICHHUU. Teraora OTXOASIINUX
ra3oB HENPEPBIBHO Iepenaércss K HarpeBaeMoi
Cpelie uepe3 CTEHKY, pa3Jelsitomyto cpeasl. Ten-
JIOOOMEHHUK TO3BOJSIET OCYUIECTBISATh PEKYyIIe-
pauuio Teruia, 3koHoMst 10 30—40 % norpebdiise-
MOUM SHEPIrUuM, U MOXKET OBITh HCIOIB30BaH KaK
JIOTIOTHUTEIIBbHBIN (pe3epBHBII) HCTOUYHUK TEIUIO-
U TOpPSIYEro BoJI0CHA0KEeHUsI 00BEKTA.

Cucrema Ta3004MCTKM MHOTOCTYIEHYaTas u
BKJIIOYAET: IUKJIOH JUISl OTJEJICHUS IbUIM METO-
JIOM TIOCJIEJIOBATEIBLHOTO pa3JIeleHNUs IMOTOKOB;
CKpy00ep, MO3BOJISIOMINMN yIOBUTh Ta3000pa3HbIe
U JTUCTIEPCHBIC MIPUMECH; aIcOpOep ISl yAaleHUs
TOKCUYHBIX KOMIIOHEHTOB. biarogaps Takoi cu-
CTeME MaKCHUMaJIbHO CHUXEHO HEraTUBHOE BO3-
NEICTBIE Ha OKPYKAIOIIYI0 CpeAy, MOCKOJIbKY
3¢ (HEeKTUBHOCTH OUUCTKHU AOCTUTaeT 99%.

3akmaouenue. [Ipemioxennas cucrtema oOpa-
HICHUS] C OTXOJIaMU SIBJISIETCS HE TOJBKO 3KOHO-
MUYECKH BBITOJHON 71l MPEANPUSATUS U TOMO-
JKET COKPATUTD JIMIIHUE PACXObl HA YCIYTH CTO-
POHHHX OpraHU3aluii 1Mo OOpaIIeHUI0 C 0TXOJa-
MU, UCKIJIFOYAET 3aTpaThl, UAYyIKME Ha OIJIaTy ro-
psiueil BOAbI, HO U TIOMOXET COKPaTUTh HEraTHB-
HOE BO3JCICTBHME HA OKPYXKAIOIIYIO Cpeay, 4TO
HECOMHEHHO SIBJIIETCS TPEpPOraTUBOM JHOO0TO
MIPOMBIIIIIEHHOTO 00BEKTA.
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heat transfer surface, for which the heat transfer
coefficient is highest at low hydraulic resistance.
The heat of the exhaust gases is continuously
transmitted to the heated medium through the
wall separating the medium. The heat exchanger
allows heat recovery, saving up to 30-40% of the
consumed energy, and can be used as an addi-
tional (backup) source of heat and hot water sup-
ply of the object.

The gas cleaning system is multistage and in-
cludes: cyclone for dust separation by method of
sequential separation of flows; scrubber for catch-
ing gaseous and dispersed impurities; adsorber for
removal of toxic components. Thanks to this sys-
tem, the negative impact on the environment is
minimized as much as possible, since the cleaning
efficiency reaches 99%.

Conclusion. The proposed waste management
system is not only cost-effective for the enterprise
and will help to reduce unnecessary costs for
third-party services for waste management, elimi-
nates the cost of paying for hot water, but also
helps to reduce the negative impact on the envi-
ronment, which is undoubtedly the prerogative of
any industrial facility.
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