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AHAJIM3 DQHEPTETUYECKOI'O IOTEHIINAJIA
AJIBTEPHATUBHbBIX NCTOYHUKOB SHEPI'HU OJJECCKOI'O
PEI'HOHA

Ad¢raniok B.B., Cninnosa I'.B.
Ooecckas zocydapcmeennasn akademus crmpoumenscmea U apXumekmypol

TBepmoe 6HOTOIIIMBO, cocTosIIee U3 cTeONel KyKypy3bl, ITOICOTHEYHH-
Ka, COJOMBI 3€pPHOBBIX, 36pPHOOOOOBBIX M TEXHHYECKUX KYIbTYp, a TaKxKe
OTXO/IOB [JPEBECHHBI, SBISIETCS BO30OHOBISIEMBIM ChIpbeM. KommdecTBo
MIOJTy9aeMOH COJIOMBI HAaNpPSIMYIO 3aBHCHUT OT BaJIOBOTO cOOpa ypoxast Celb-
CKOXO3SHCTBEHHBIX KYJBTYP, KOTOPBI BO MHOTOM ONpEAENIeTCs OT0IHO-
KIMMaTHYEeCKUMH YCIIOBHSAMH, CTPYKTYPOH IIOCEBHBIX ILTOMIaneH u T.1. B To
&Ke BpeMs JUI1 MPOTHO3MPOBAHMS Pa3BUTHS OMOIHEPIETHKH HEOOXOIMMO
3HaHME TTOTEHIIMAIA TBEPIOT0 OMOTOIUINBA U XapaKTep ero n3MeHeHus. Me-
TOJIMKA OLICHKU 0a3upyeTcsl Ha TPeX OCHOBHBIX BHJaX MOTEHIMaIa Onomac-
Chl — TEXHHUYECKOM, TEOPETUUYECKOM, U SKOHOMUYECKOM [1], MEeXIy KOTO-
PBIMU HHOT/Ia HET YEeTKUX TpaHull [2], B pe3ysIbTaTe 4ero OIeHKH MOTECHIIH-
ajia CyIieCTBEHHO oTauyaroTces [1-4].

B cTarse mpHBOANTCS YyTOUHEHHE W3BECTHBIX METOAMK PAacuyeTOB IMOTCH-
MajgoB OMOMacchl, HANpaBJICHHOE Ha ONpe/eNIeHHe €IUHOTO SHEpreTHYe-
CKOTO TOTeHnuana OworommBa. B paboTe TpUMEHEH pecypcHO-
OpPHEHTHPOBAHHBIN MOJX0]] OLIEHKH YHEPreTHYECKOro MOoTEeHIHaIa TBEPAOH
OrnomMacchl Ha OCHOBAaHMM CTAaTHCTHYECKHX MAHHBIX II0 BaJOBOMY cOOpy
CEIIbCKOXO3SICTBEHHBIX KYJIBTYpP, NMPECTABISIOMINX HHTEPEC Ul TPOM3-
BOJICTBa OMOTOIUIHNBA, a TAKXKeE 110 00beMy 3aroToBkH Jieca B Onecckoif 00-
nactu 3a nepuon 1993-2013 rogos.

PaccMoTpuM 3HepreTHyYecKuii TOTEHIMAN PACTHTENIBHBIX 0TX0/10B. O0B-
€MBI CIIaraloTcs U3 OTXOJIOB, IOJIy4YaeMbIX B pe3ysibTaTte cOopa ypokas Tex-
HUYECKHUX U 3€PHOBBIX KYJBTYD, IEPBUYHON MepepabOTKK MOJICOIHEYHHKA,
a TakKe 00EMOB YHEPTETHYECKUX PACTCHUH.

OCHOBHBIM HCTOYHHKOM TOIUIMBHBIX OTXOJOB CEIIECKOXO3SHCTBEHHBIX
pacTeHuil, B EPBYIO OUEPEb, BISIOTCA 36pPHOBBIE KYIBTYPHI U, BO BTOPYIO
ouepenb, — TexHudeckue. Cpeau OTXOJO0B ITHX KyJbTyp JOMHUHHPYIOIIEE
TIOJIO’KEHHE TI0 €XKErOIHBIM cOOpaM ITPHUHAJIEIKUT COIOME.

HanGonee TOYHO OLIEHUTH KOJIMYECTBO PACTUTENBHBIX OTXOJOB MOXHO,
UCTIONB3ysl O(UIMAIbHBIE CTATHCTHYECKHE JaHHBIE 110 BaJOBOMY cOOpy
yposkasi 3epHa. Toraa KOJIM4ecTBO OTXOA0B HAXOAUTCS U3 3aBUCUMOCTH
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BDT:B3CP'KOTI (1)
rae B, — KONHMIeCTBO PacTHTENBHBIX OTXOI0B; B, — KommduecTBo 3epHa;
Ko — K03 puimmert oTx010B.

KoaddrmmeHT oTx010B sBIseTCS Oe3pa3MepHO BETMYUHON M Ompee-
JSIET BBIXOJ COJIOMBI MM CTEOJICH pacTeHHH B 3aBUCHMOCTH OT KOJIMYIECTBA
3epHa [1, 5].

Kak u3BecTHO, 4acTh COJIOMBI NIIEHHUIIB], STUMEHS, OBCa MUCIOIb3YyeTCs
JUISL COZIEPIKaHUs CKOTa, a COJIOMa, HallpUMep, TPEUUXH, parca He IpUMEeH:I-
eTcd B XKMBOTHOBOJCTBE. 1103TOMY Il OLIEHKM YacTH OTXOJOB, KOTOPHIE
MOTYT OBITh HCIIOJIL30BaHBI B Ka4eCTBE TOILIMBA VISl MIPOM3BOJCTBA JHEP-
TMH, TPUMEHHM KO03((UIMEHT SHEPreTHMYecKOro HCIOJIb30BAHHUS pacTH-
TeNbHEIX 0TX0H0B K, [1]. ns ydera moTephb, BOSHUKAIIIUX MpU cOope U
TPaHCIIOPTHPOBKE COJIOMBI, BBeAieM KodddumueHT K.

Torma KOIM4eCTBO OTXOJOB, AOCTYNHBIX IUISI TPOW3BOJICTBA TOIUIMBA,
OTIPEJETINM U3 BEIPAKCHHUS.

B,, = B3ep' Ko (1'Kn) ‘K, (2)

Koadpdunuentsr Ky, K, u K,, 6buin onpezencHsl B pe3yibprate oOpa-
00TKH (haKTUUCCKUX JAaHHBIX 10 BaJIOBOMY cOOpY 3epHa U cosioMbl B Ofec-
CKOM pervoHe YkpauHbl. Tak, Obuia ucmosnb3oBana «lIporpama mo pe-
amizanii BUPOOHHIITBA T4 BHUKOPHCTAHHS MICIIEBUX TOHOBIIOBAHUX BHIIB
nanuBa B Opmecekiit obmacti y 2009—-2015 pokax», a Takke aHATU3UPOBA-
JIUCh CTATUCTHUYECKHE MaTepHuanbl 10 benropon-JHecTpoBCkOMYy p-HY
Opnecckoii obnactu (2012 1.).

B Tabun1. 1 mpuBeieHbl 3HAYEHHS YKa3aHHBIX KO (UIEHTOB.

Tabmuna 1. 3Hagenust kK03(h(HUIMEHTOB A1 OCHOBHBIX PaCTHTEIILHBIX

OTXO0JIOB
Koaddrmunent
HaumeHnoBanue KybTy- DHEPrETUUECKOTO
Ne OTXOJOB, | MOTEPH,
PBI 1 OTXOJ0B K K HCIIOJIB30BAHUA,
oT H K3H
1 Conoma 3epHOBBIX U 1 01 0.7
3epHOO000BBIX
2 | Cosoma parica 1,8 0,1 1,0
3 | Conoma con 1,3 0,1 1,0
4 | Kykypy3a (crebmnn) 1,2 0,25 1,0
5 | Moaconaeunuk (credin) 3,5 0,3 1,0
6 | IMomconHeunuk (jry3ra) 0,18 0,1 1,0

24



Juis pacyeTra KOJIMYECTBA PACTUTENFHBIX OTXOAOB IO (opmyie (2) mc-
MIOJTb30BaHbl O(HINATIBHBIE CTATHCTHYECKUE aHHBIC II0 BaJIOBOMY cOOpy
3epHa. Pe3ynpTaThl pacyeToB MpencTaBIeHE B Ta0M. 2.

[Ipumep pacuera KonuuecTBa OTXOAOB COJIOMBI parica 3a 2012 rox mo

¢dopmye (2):
B,y = Byep Ko (1-Kp) - Ky = 2872,8 ThIC.T - 1,8:(1-0,1) - 1,0 = 4653,9 THIC.T.

SHGPFCTH‘ICCKI/Iﬁ NMOTCHIUAJI PACTUTCIIBHBIX OTXOJOB OHNPEACIACTCA 10
BBIPpAKCHUIO

IT,, = B,, - Q°,/7000, kry. T., ?3)

rae — QF, HU3IIAs TerioTa CropaHusi paboyero TOIUIMBA M3 PACTHTENBHBIX
0TX0J0B, KKaJ/Kr; 7000 KKaJl — TEIIOTBOPHAS CITOCOOHOCTE | KT yCIIOBHOTO
TOIUINBA.

Tak kak QP, 3aBHCHT OT BJIXHOCTH OTXOJOB, TO 3HaueHust QF, MpUHU-
MaJlKCh TO JHUTEPATypHBIM MaHHbIM [6] UI1 BO3AYIIHO-CYXHX OTXOJOB
BIKHOCTBIO 18-20%. CosomMa 3epHOBBIX M 3epHOO06OBBIX KyabTyp QF, =
3000 kkai/kr; parca — 3660; cou — 3800; cTedmau kKykypy3sl — 3270; cTebnu
moiconHeyHunka — 3200; my3ra nojaconHeyHuka — 3750 Kkaj/Kr.

Pe3synbraThl pacuyera SHEPreTHYECKOTO MOTEHIMaja IpPEACTAaBICHBI B
Tadm. 3.

[Ipumep pacuera 3HEpreTUYECKOro MOTEHIMaga COJIOMBI parca 3a 2012

roz mo popmyne (3)

_ Eal—:-QE _ 4653 .5THICT-2660 KKa1 /KT

HBH -

=24333 ThIC. T Y. T.

o0D 7000 KEan/ KT

Kak BusiHO U3 Ta0u1. 3, HAUOONBIIHI YHEPreTUUECKUI IOTSHIMA PaCTH-
TENBHBIX 0TX010B 01T B 2010 T 1 coctaBmi moutw 27 MITH. T y. T.

Oxono 29% npeBecHBIX OTXOIOB 00pa3yeTcsi BO BpeMs PACIHMIOBKH
OpeBeH Ha nuoMarepuainsl. Bropas yacTe 0TX0/0B APEBECHHBI, TPHUMEPHO
65% ot o0bema nMIIOMaTepuaioB, oOpazyercst Ha MeOeNbHBIX (abdpHKax.
TexHoJIOTHH JIECONMIIEHNS U JIepeBOOOPAOOTKN MMOCTOSHHO COBEPIICHCTBY-
I0TCSI, B pe3yJIbTaTe 4Yero yMeHbIIaeTcs 00BbEM OTXOI0B, TO3TOMY IPUHSTO,
9TO 00BEM JPEeBECHBIX OTXO0J0B cocTaBiseT 40% OT 00bEMOB 3arOTOBKU
npesecusbl [7]. Cratuctudeckue naHHbIe 00 00beMax 3aroTOBKH JIPEBECH-
HBI MOTYT CITY>KHTb 0a30H IJIs ONpeAeIeHns pealbHOTO 00BeMa OTXOI0B.
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W3BecTHO, 9TO MpH 3aroTOBKE JEJIOBOWH APEBECHHBI B JIECY OCTAIOTCA
BEpPXYLIKH, BETBU M Cydbsl TOMUMHON 20 - 70 MM, KOJIUYECTBO KOTOPBIX
oneHuBaetcst npuMepHo 10% oT 3aroToBieHHOTO Jeca [7]. [TosTomy obmmit
k03 dunuenT oTX0108 Apesecunbl Ky, Oyner coctaBnars = 0,5 ot o0bema
3aroToBKH Jieca. {1 mepexona K Becy APEBECHHBI €€ CPEAHss INIOTHOCTh
NPHHATA Pr,=0,61 T/ M.

TennoTBopHast CIIOCOOHOCTH JPEBECHHBI CYIIECTBEHHO 3aBHCUT OT €€
BJI@XHOCTH. [IPpHHATO, YTO BIAXHOCTH 3arOTABIMBACMOW JPEBECUHBI CO-
craBisieT 50%, a Hu3MIas TEIIOTBOPHAs crocoOHocTh 2010 kkan/kr [6].

Ha ocHOBaHMHM TPHUHATHIX JOIMYIIEHHH ONpEeSMM TEIUIOBOM SKBHBa-
JICHT IPEBECHHBI KaK OTHOLICHUE €€ HU3IIEeH TeIJIOTBOPHOW CIIOCOOHOCTH K
TEIUIOTBOPHO# criocoOHOCTH yeioBHOTo TorutuBa (7000 kkai/Kr):

—ID10KKE3a KT

ET = =0,29. 4)

FODDKEAL KT

Takum obOpasom, 1 T. ceipoii apeecuHbl 3amemaer 0,29 T ycioBHOTO
TOIUINBA.

OHEpPreTH4ecKHil IMOTEHIIHANl OTXO0/I0B IPEBECHHBI OTPEIEISAECTCS 10 BbI-
PaKEHUIO

Hdp = Bop ’ de “Pop E, my. m. (5)
rzie B, — 00beM 3ar0TOBKH JIPEBECHHBI, M,

B Tabn. 4 npexacraBieHbl aHHbIE 00 00bEMax 3arOTOBKH APEBECHHBI,
KOJIM4ECTBA OTXOJIOB U KOJIMUECTBA YCIOBHOT'O TOILINBA.

[pumep pacyera KOJIMYECTBA YCIOBHOIO TOIUIMBA U3 OTXOJOB JIPEBECH-
HeI 32 2012 rox mo gpopmyie (5)

I, = 1768,7 mwic. m° - 0,5 - 0,61 m/m* - 0,29 = 1564,4 m y.m.

Kak BumHO 13 Tabmn. 4, cpeHre 00BEMBI 3aTOTOBKH JIPEBECHUHBI 32 MEPH-
on 1992-2012 romoB cocraBwim Gonee 3 MIH. M° B IO, a8 KOJHYECTBO
YCIIOBHOTO TOIUIMBA M3 OTXOJIOB COCTAaBWJIO IpuMepHO 1,16 MmH. Ty. T. B
ron. ITocaaku jeca 3a 3TOT k€ MEPUOJ YBEITUUMIUCH MOYTH B 2,4 paza u
npubmmxaroTes K pydexy 100 Toic. Ta 3a Toz.
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Tabnmmna 2. KoxrgecTBo OCHOBHBIX PaCTUTENBFHBIX OTXOJIOB

Tonpr

1993 | 1998 | 2003 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
BaoBoii c6op 3epHa, B,ep, THIC. T
3eprobic 46272,2 | 30538 | 20610,9 | 30848,9 | 27832,7 | 21873,8 | 41843,3 | 35542 | 27317,9
3epHO0060BBIC™
Parc 130,2 398 1318 | 2848 | 6057 | 10474 | 28728 | 12793 | 14697
Cos 99,3 223 64,4 6126 | 8896 | 7226 | 8128 | 10435 | 1680,2
Kykypysa 4736,8 | 3391,8 | 3848,1 | 7166,6 | 64256 | 74211 | 114468 | 10456,3 | 11953
Tonconneunnk | 2570,8 | 28599 | 34574 | 47061 | 53243 | 41744 | 65262 | 6364 | 67715
Konuuectso PACTUTCIBHBIX OTXO00B, B3H, ThIC. T
Conoma 3epHo-
BBIX 1 3epHOGO- | 291515 | 192389 | 12984,9 | 194354 | 17534,6 | 137805 | 26361,3 | 22391 | 17210,3
00BBIX *
Coutoma parica 210,9 54,9 83 4614 | 9812 | 1696,8 | 46539 | 30347 | 2380,9
Conoma cout 1162 | 26,1 753 716,7 | 10408 | 8454 951 | 1220,9 | 19658
Kyxypysa 42631 | 3052,6 | 34633 | 64499 | 5783 6679 | 10302,1 | 9437,7 | 107577
(cTeOmm)
(ri‘;ggﬁfs“’“m‘ 62985 | 7006,7 | 8470,6 | 115299 | 13444,4 | 10227,3 | 15989,2 | 15591,8 | 16590,2
g‘;if;’fﬂe‘“‘m‘ 4165 | 4633 | 560,1 | 7624 | 8625 | 6763 | 1057,2 | 1031 1097
Beero 40456,7 | 29842,5 | 25637,2 | 39355,7 | 39646,5 | 33905,3 | 59314,7 | 52707,1 | 50001,9

*6e3 KyKypy3vl
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Tabnmmna 3. DHepreTHUeCKUi MOTEHINAI OCHOBHBIX PACTUTEIFHBIX OTXO/IOB

KomuuectBo ycnoBHoro Tomnusa I1,,, THC. T Y. T.

T'omer IloxcomHeyHnK
3epHOBEIE U 3epHOO06OBEHIE™ Pamc Cos Kykypyza Bcero
cTebmm | Jrysra

1993 12493,5 110,2 63,1 1991,5 2879,3 | 2231 17760,7
1198 8245,2 28,7 14,2 1426 3203 248,2 13165,3
2003 5564,9 434 40,9 1617,8 3872,3 300 11439,3
2008 8329,4 2412 389,1 3013 5270,8 | 4084 17651,9
2009 7514,8 513 565 27015 6146 462,1 17902,4
2010 5905,9 887,2 458,9 3120 46753 | 362,3 15409,6
2011 11297,7 2433,3 516,2 48125 7309,3 | 566,4 26935,4
2012 9595,7 1586,7 662,7 4408,7 7127,7 | 5523 23933,8
2013 7375,8 12449 1067,1 5025,4 7584,1 | 587,7 22885

CpennerooBoe 8480,3 787,6 419,7 3124 53409 | 4123 18564,8
*6e3 KyKypy3bl
Tabnumna 4. KoamaecTBo yCIIOBHOTO TOIUIMBA U3 OTXOJIOB PEBECHHEI
Tozpr 3arotosKa APCBECH™ i Tocanka neca, ThIC. T KonudecTBo 0TX010B KomiecTso yeiosHoro Tons-
HBI, THIC. M Ba, THIC. T

1992 12642 37,5 6321 3855,8 1118,2

1993 10833 33,7 5416,5 3304,1 958,2

1994 10183 31,9 5091,5 3105,8 900,7




Ta6nuua 4. OkoHuaHue

1995 9649 29,7 48245 29429 853,5
1996 9959 33,1 4979,5 3037,5 880,9
1997 9741 38,4 4870,5 2971 861,6
1998 9176 38,5 4588 2798,7 811,6
1999 10597 38,5 5298,5 3232,1 937,3
2000 10548,7 36,7 5274,35 32174 933
2001 10308,7 38,6 5154,35 31441 911,8
2002 11261,7 37,8 5630,85 3434,8 996,1
2003 12022,3 42,6 6011,15 3666,8 1063,4
2004 12826,8 45,9 6413,4 3912,2 11345
2005 15953,3 48,3 7976,65 4865,7 14111
2006 17300,7 53,9 8650,35 5276,7 1530,2
2007 171243 58,6 8562,15 5529,9 1514,6
2008 17759,8 66,7 8879,9 5416,7 1570,8
2009 19013,9 73,6 9506,95 5799,2 1681,7
2010 17687,5 80,2 8843,75 5393,7 1564,4
2011 15876,5 80,9 7938,2 4842,3 1404,2
2012 16145,6 91,3 8072,8 4924 .4 1428,1
CpeaHeroaosoe 13171,8 - 6585,9 4017,4 1165
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Buteoo

ITpoBeneHHbII aHAMH3 M yTOYHEHA METOHKA pacueTa SHEPTEeTHIECKOTO
MOTEHIMaja TBepAoit brmomaccel Onecckoro perrnoHa 3a nepuon 1992-2012
TOJIOB, CPEIHETO0BOE 3HAUYCHHE KOTOPOro cocraBmwio 18,5 mmH. Ty. T. B
pe3ynbpTaTte 00paboTKH (paKTUIECKUX TAHHBIX MO BBIXOAY COJOMEBI B Omec-
CKOM pErMoHE YTOYHEHBI OIBITHBIE 3HAYeHUs] KO3((HUINEHTOB OTXOJOB,
MIOTEPh U IHEPreTHYECKOTO UCIOJIb30BAHMSI PACTUTEIBHBIX OTXO/O0B. YcCTa-
HOBJIEHO, YTO MOTEHIUAJ PaCTUTEIBHBIX OTXOAOB B 16 pa3 Oojplie yem
noreHuyan apesecussl (1,16 muH. T y. T./rox). CymMMapHBIit (akTHYecKn
JOCTUTHYTBIA SHEPreTUYECKHUI MOTEHINANl TBEPAOTr0 OMOTOIUINBA COCTABUII
6onee 20 MiH. T y. T./TOA, 4TO cocTaBisieT npumepHo 10% Bcero sHeproro-
TpebneHnst YKpanHsl.

Summary

It was analyzed and refined method of calculating the energy poten-
tial of alternative energy sources in Odessa region in order to assess the
actual potential of solid biofuels.
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