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Mertoro poOOTH € aHami3 iCHYROYHX
nepenyMoB Ta 6ap’€piB IJIsl IIMPOKOTO 3a-
IIPOBAJPKEHHS] BUPOOHHIITBA 1 CIIOKUBAHHS
MATMBHUX OpWKETiB 3 Oiomacu B YKpaiHi.
Po3misiHyTO  3aKOHOA@BUI  AClEKTH BH-
poOHMIITBA OpUKETIB 3 0iOMacH, HMUTAHHS
CTaHIapTHU3AaIlii Ta cepTU(IKAIIT TPOIYKIIii.
3anponoHOBaHO PEKOMEHJAIlii JJisl TpH-
CKOPEHHS PO3BHTKY JaHOTO CErMEHTY
OioeHepreTHKH B YKpaiHi.
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Ilenpro paboOTHI SABNISAETCA aHANU3 Cy-
LIECTBYIOIUX IPEANIOCHUIOK M 0apbepoB
JUISL IIUPOKOTO BHEIPEHUS IPOU3BOJICTBA
1 TOTPeOICHNST TOIUTMBHBIX OpPUKETOB W3
O6uomaccel B YkpauHe. PaccMoTpeHbl 3a-
KOHOZIATEIbHBIC ACTIEKTHl IPOU3BOJCTBA
OpUKeTOB W3 OHMOMACCHI, BOIPOCHI CTaH-
JapTU3alMi ¥ CepTH(UKAIMU IPOITYKINH.
[IpennoxxeHsl pekOMEHAAMH U yCKOpe-
HUSI pa3BUTHS JAHHOTO CETMEHTa OHO3HEp-

Purpose of the work is analysis of
existing preconditions and barriers for
the wide introduction of the production
and consumption of biomass briquettes in
Ukraine. The article considers legislative
aspects of biomass briquettes production
as well as the product standardization and
certification  issues. Recommendations
for the accelerated development of
this bioenergy segment in Ukraine are

TEeTUKH B YKpauHe.

bi6mn. 15, Tabx. 2.

suggested.
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TEO — TexHiko-eKOHOMIuHe 00T pyHTYBaHHSI;
TY — Texniuni ymoBH;

Memorw pobomu € aHami3 ICHYIOUMX MEpEIyMOB,
PYLIIHHUX CHJI 1 IEPELIKO IS IIMPOKOTO 3aIPOBaKEHHS
BUPOOHUIITBA i CIIOKMBAHHS MTAJMBHUX OPUKETIB 3 OioMacH
B YKpaiHi. 3aédanna pobOTH MOSTae y BU3HAUCHHI Tepe-
Bar i MEpCHEKTUB LBOTO MPOLECY, B MEPIIY Yepry, s Mo-
OyTOBUX CHOXHBAYiB, & TAKOXK Yy pO3pOOI peKOMEHIAIIii
JUIL CTBOPEHHS CHPUSTIAMBHX YMOB JUISI PO3BHUTKY IbOTO
CerMeHTy OioeHepreTuky B Ykpaini. Memoou nociimxeHHs
BKITIOYAFOTH 30ip, KpUTHUYHUHN aHaNi3 i y3aralbHEHHS CTa-
TUCTUYHUX Ta PAaKTUYHUX AaHUX. Pe3ynbmamu BUKOHAHHS
NepiIoi YaCTUHHM 3aBIaHHA NPEICTABICHI Y MePIIiil YacTHHI
CTarTi, IHII Pe3yNbTaTH — y JaHii myOmiKarii.

Buou opukemie ma ix nanugHi xapakmepucmuku

[TanuBHiI 6pukeTH, BUpoOIeHi 3 6ioMacH, SIBIAIOTH CO-
0010 crpecoBaHi Marepiasu HWTIHIPUYHOI, MPSIMOKYTHOI
abo Oymp-sKoi iHIIOT OPMH 3 TIOTIEPEYHHM PO3MIpOM He
MeHte 25 MM 1 goxkuHoto 100...400 M. TumoBuii miameTp
60...75 MM, a TOBKHHA OPHUKETIB 3a3BUYAN HE IEPEBHIIYE
I’ SIThOX BEIWYHH AlameTpy. CTaHIapTHUX pO3MIpiB y AaHO-
TO BUY MPOAYKTY HEMAE.

bpuketn xapakTepu3ylOThCS PI3ZHOMAHITHICTIO ¢opMm,
aje 3arajoM, BUAUIAIOTH Tpu ocHOBHI Tumu — NESTRO
(NIELSEN), RUF Ta Pini&Kay, Ha3Bu AKX TOXOASITH Bix
Ha3B (ipM, M0 BUPOOISAIOTH HANHOUIBIN MOMYISPHI MPECH
IUISL OTPUMAaHHS JaHUX THITIB OPHUKETIB.

Bpuketn NESTRO (NIELSEN) — moBri nuiaiHApHIHOT
¢opmMu a0 MHOTOKYTHOTO TIepepizy OpHKeTH, IepPeBa)KHO,

W — BOJIOTICTb.

0e3 BHYTPIIIHBOTO OTBOPY, OTPUMAaHi 3a PaxyHOK 3aCTOCY-
BaHHA BHCOKOTO THCKY. bpukern NESTRO BupoOnsiioTs Ha
ringpasiiuyHux npecax, a NIELSEN — Ha ynapHO-MexaHi4HuX
npecax. bpukern naHoro Tumy npu BUPOOHHLTBI MaroTh
HECKIHUCHHY JOBXHHY i MOXYTh OyTH pO3JAUIEHI SK Ha
«maibm», Tak i Ha «moliHay. DopMy OpHKETy 3aMOBIISE
MOKyneub. BUpoOHMUYMIA mporec XapaKkTepU3YeTbCs He-
BHCOKHUMH BHUMOTaMHU 10 KBajidikallii mepcoHamy i 10 op-
radizauii Bupoonunrsa. [lepeBaru 6pukeriB Tunry NESTRO
(NIELSEN) — HeBucoka co0iBapTicTh i JOCTaTHHO BHUCOKA
ufineHicTs (1,0...1,15 1/M%). Hemomiku — HHM3BKa BOJIOIO-
cTilikicTh (HeoOXigHa XopoIa ymakoBka) [1, 2].

[IpecoBani kyou-uernuan RUF BupoOnsitoThes Ha rin-
paBIiYHUX Mpecax 3a paxyHOK BHCOKOTO THCKy. Po3mipu
OpuKeTy 3alieXkarTh BijJf MyXKOCTi BUXiTHOT CHPOBHHH 1 MPH-
KJIaJIeHOTO THCKY. BupoOHMUMil pouec XapakTepu3yeThes
MiHIMaJIPHAMH BHUMOTAaMHU JI0 TIEPCOHANY 1 O OpraHizarii
BupoOnunrTsa. [lepeBaroro OpukeriB RUF € HM3bKa cO0i-
BapTiCTh BUTOTOBJICHHS. Hemomiku: HaitHIDKYA MIUTEHICTD Y
MOPIBHSHHI 3 iHIIMMU Trnamu Opuketis (0,75...0,80 /M%),
HECTIMKICTH O BOJIOTH 1 10 MEXaHIYHHUX MOIIKOKEHD, 1[0
HETaTHBHO BIUIMBA€ Ha CTaH OiomajuBa MiCHsS TPUBAJIOTO
TPaHCHOPTYBaHHSL.

Bpukern Pini&Kay matots nmminapuuny abo Gararo-
rpa”Hy (opMy 3 HACKpI3HUM OTBOPOM BcepennHi. HasBHICT
TaKoTO OTBOPY 3a0e3Meuye Kpaluii pyX MOBITPs IPH TOPiHHI
OlonanuBa. bpukeTn gaHOrO THIy BHUPOOINSIOTHCA €KCTPY-
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JIEPHUM CIIOCOOOM Ha MEXaHIYHHX (IITHEKOBUX) Ipecax
UISIXOM TIO€HAHHS BHCOKOTO THCKY 1 TEPMI4HOT 0OpOOKH.
Bucoka temmeparypa mpecyBaras (250...350 °C) crpusie
OTUIaBJICHHIO 1 3MIITHCHHIO ITOBEPXHI OPHUKETIB, 1110 € BayKITH-
BHIM IS iX TPaHCIOPTYBaHHS 6€3 MOIIKOMIKeHb. BUpoOHNU-
YU TPOIEC XapaKTepU3yeEThCs KOPCTKUMHU BHMOTAaMHU 10
BoJtorocTti cupoBuHH (< 8%), HEOOXiTHICTIO TOAPIOHEHHS
CHPOBHHH JI0 MaJNX (PpaKIliii, 3HAYHOIO CHEPTOEMHICTIO Ta
moTpedoro y BuCOKoKBaiikoBaHomy niepconari. IlepeBaru
manuBHUX OpumkeTiB Pini&Kay: CTIMKICT, 40 MEXaHIYHHUX
MOIIKO/PKEHb Ta BIUIMBY BOJIOTHM, HAaWBWINA MIUIBHICTH Y
MOpiBHAHHI 3 iHmMMH Tumamu OpukeriB (1,1...1,4 1/M3).
Henomnik — Bucoka co0iBapTiCTh.

Ha punky Ykpainm mpemncrapiieHe oONamHaHHS IIHPO-
KOTO Jiama3oHy MPOXYyKTUBHOCTI, mounHatouw Big 50 kr/
TOM, IJI1 BUPOOHUIITBA OPHKETIB 3 Oi0MacH BCiX 3a3HAUCHUX
tumiB. [Ipukmaau Takoro oOMamHAaHHS 1 X MOPIBHSIHHHIN
aHai3 IMpencTaBieHo B poooTi [1].

LIiBbHICT € OCHOBHUM (haKTOPOM, IO BH3HAYAE MEXa-
HIYHY MIITHICTh 1 BOAOCTIMKICTH OpHKeTy. 3a3BWuail BOHA
cranosuth 0,8...1,2 T/M* mpu BONOTOCTI MpecoBaHoi 6io-
MmacH 8...14%. TemmoTBopHa 3MaTHICTE OPUKETY 3aJIEKUTH
Bil BUAY CHPOBHHH, 3 SKOTO BiH BUTOTOBJICHHM, 1 Bill BO-
morocti. TUNOBHH mianma3o0H 3HA4€Hb HIKYOI TEIUIOTH 3TO0-
panHs OpukeTiB 3 6iomacu 16...17 MJx/kr (Tabm. 1).

BpukeTn 3 IIymmuHHS COHSIIHUKA XapaKTEePU3YIOTHCS
BHICOKOIO TEIJIOTBOPHOIO 3aTHICTIO 332 PaxyHOK BiJTHOCHO
HEBEITMKOI 30IbHOCTI 1 HAIBHOCTI OJIii y iX CKJ1afi. 3 iHIIOTO
0OKy, Yepe3 BMICT OJTii Taki OpuKeTH iHTEHCUBHIIIE 3a0py/I-
HIOIOTh TUMOXOIM CaKeIo IpH TopiHHI. JlepeBHI OpHuKeTH
MalOTh MaJIy 30JIbHICTB 1 IOCTaTHBO BUCOKY TEIUIOTY 3TO-
paHHs. bprkeTH 3 cOIOMHU MOCTYMAIOTHCA O SIKOCTI IBOM
TIONIEPETHIM BUAM depe3 OUIBITY 30bHICTh 1 HUXKIY Te-
IJIOTBOPHY 34aTHICTh. KpiM TOTO, OpUKETH 3 COJIOMH MArOTh
JIETI0 MEHIITY MUTBHICTE. 3 pO3MISHYTHX B TaOIuIl 1 BUIIB
CHPOBHHH OpUKETH 3 JIYIINAHKA PUCY MAIOTh HAWHWKTY
SKICTh (BUCOKA 30JIbHICTh, HU3bKA TEIIOTA 3TOPAHHS).

BaxnuBoro mepeBaroro OpUKETIB K TaINBa € CTATICTD
TeMITepaTypH IIPH TOPiHHI MPOTITOM KiTbKOX TomuH. bpu-
KeTH 3 0ioMacH MOXJIMBO CIIAJIIOBaTH y moOyToBux (15...
30 xBT) Ta HEBENMKNX TBEPAOMATUBHUX KOTJIAX 3 PyIHUM
3aBaHTakeHHIM (o 100...150 kBT), ki 9acTo BKe HasBHI
y HaceJIeHHs, 3aKiIaiaXx OIMKETHOI a00 comiabHoI chepn.
Takox Ha pUHKY YKpaiHW TPEACTABJICHI aBTOMAaTH30BaHI
kot 3 OyHkepoM (mo 200...250 kBT), nmpucTocoBaHi sl
BUKOPHCTaHHSI OpukeTiB i3 Oiomacu. bpukerm MeHIoi
MIUTPHOCTI  (TOOTO «M’SAKIII» 3a pPaxyHOK IpEeCyBaHHS
BOJIOT'IIIOI CHPOBWHHN) MOYKHA BHKOPHUCTOBYBATH y OLTBITI
MTOTY>KHUX KOTJIaX i3 IIHEKOBOIO Mmomadero. OUiKyeTbes, Mo
IITHEK, BUKOHAHWI 3 MIITHOTO METalry, Oyae 3JaTHHIA po3iia-
MyBaTH Taki OpuKeTH i 3a0e3medyBary ix Oe3nepediiiny mo-
Jlaqy JIO TOTIKH.

B xpainax €Bponu daxiBusmu Oyi10 MPOBEACHO HU3KY
JIOCITIDKEHB 110 CIIATIOBAHHIO OPUKETIB 3 O10MacH y IMiYKax
Ta MOOYTOBUX TBEPIOMAIMBHUX KOTJIAX, 1 IX pE3yNbTaTH €,
MEePEeBXHO, TO3UTHBHUMHU. Tak, Hanpuknaa, B HiMequnHi
TPYIIOI0 KOMIIaHIA OyJ0 BHUMIpPSHO €MICiifHI XapakTepHu-
CTHUKH CHIATIOBAaHHS OpPWKETIB 3 cojloMH y Tiumi 6 kBT Ta
TBEPJONATMBHOMY KOTII 3 pyYHUM 3aBaHTaxeHHs M 50 kBT,
MPU3HAYCHOMY JIJISl IpOB. Pe3ynbrary J0CiiHKeHHs OKa-
3ajIM, 10 eMicist ity ckimana 55...223 Mr/aM?, mo y 0iib-
IIOCTI BHIAJAKIB HIDKYe HiMenbkux HOpM (150 mr/mm?).
Ewmicisg NO, nipu cnamoBanHi OPUKETIB y KOTJII TPOXH TIEpe-
BHIIMIA icHyroumii giMiT y 600 mr/um?, a Bukuan CO ta 802
3HAXOAMJIMCS B MEXaX HaIllOHATBHUX HOpM. Byno Bu3Have-
HO, IO TeMIIeparypa IUTABIICHHS 30JIM CTAHOBUTEL OLTbIIIE
900 °C. 3a oTpMaHUMHU pE3yIabTaTaMH 3pO0JIEHO BUCHOBOK
PO MOXKJIMBICTh BUKOPHUCTAHHS OPHKETIB 3 COJIOMH B iCHY-
FOUMX ITIYKax Ta MaJINX TBEPIOTMAIIMBHUX KoTiax [1].

I'pymoto mocnmigaukiB 3 BemmkoOpuranii, Yexii Ta
[Tonpmii OyiTo BUKOHAHO TOPIBHSAHHS PIBHIB €MicCii IIKifI-
JIUBUX PEUOBUH IIPH CTIIATIOBAHHI JEPEBHUX OPHUKETIB, OpH-
KETiB 3 CyMIII JEPeBUHU Ta BYTULIA, ByTUDIS 1 KyCKOBOI
nepesunn y kot 30 kBT. Ilo Bukugam CO Ta mmty Opu-

Tabn. 1. Tunosi xapakTepuCTUKKU OPUKETIB, BUPOOJIEHUX 3 pi3HUX BUAIB Oiomacu [1, 3-6].

Marepian Opukery 3onbHICTB, % Bonoricts, % 31"1({)11;1:1({?{21:33?1:/11" HlinbHicTb, T/M?
Conoma 4,0...8,0 6,0...10,0 15,4...15,7 0,70...0,9
Kauanu, crebna Kykypyasu 3,0 7,5 14,1...15,9 0,75...0,92
Crebi1a COHSIIHUKA 43 6,0...12,0 H.JI. 0,85...0,89
JIymmuHHS COHSIITHAKA 29...3,6 6,0...8,0 18,6...18,9 1,09...1,15
Jlymmaiika pucy 12,0...20,0 5,0...12,0 13,2...13,8 1,0...1,1
JlepeBHa THpCa 0,5...1,1 4,0...8,0 17,0...18,9 1,15...1,25
Bunorpanna no3a 1,5% H.I. 14,0 H.I.
Oueper 4,0% H.1. 16,8 1,12
MickaHTyC 3,1...45% 7,5...8,0 17,5...17,7 0,85

H.JI. — HEMAE JaHuX.
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KETH 3 IIEPEBMHM MAIOTh HAWKpallli nokasHukawm, 1o SO, ta
NO, Tpoxu NocCTynarThesi MOKA3HUKaM MPH CHATKOBAHHI
KyckoBoi mepeBuHHU (Tadin. 2) [7]. Omisn pe3ynbraTiB mes-
KHUX IHITUX JTOCITIDKEHB IPEICTaBIeHO B poOoTi [1].

3axkonooasui acnekmu eupoOOHUYMEA NATTUGHUX
opuxemie 3 bGiomacu

HopmatuBHO-nipaBoBa 0a3a BHPOOHUITBA OpPUKETIB 3
Oiomacu nponrcana B 3akoHi Ykpainu «IIpo ansrepHaTuBHI
Buau manuBa» [8]. 3rigHo 3akoHy, Opuketu 3 Oiomacu
BIJTHOCSITBCS JI0 TBEPAUX O10JIOTIYHHUX BUJIIB AJIMBA a TAKOXK
KIacu(iKyIOTbCS K BUJ QJBTEPHATHBHOTO ITaJiBa. 3aKO-
HOM BU3HAYEHO, L0 HAJISKHICTh MajIlBa J0 albTePHATHBHO-
rO MiATBEPIKYETHCS JOKYMEHTOM TIPO ifeHTH]iKamilo ma-
JINBA, SIKE BUAAETHCS YIIOBHOBAaKEHUM OPraHOM BHKOHABUOL
BIaau B TOpPsAKy, Bu3HaueHomy KMY. Bionoriuni Bumm
nanvBa, MPU3HAYEH] JUIs peaizamii sk ToBapHa MPOLYyKIIis,
MiJUIAratoTh 000B’I3KOBiM cepTr(ikaiii BianoBiIHO 10 3a-
KOHOJIABCTBA.

BupoOHuKamu anbTepHATHBHUX BHU[IB MajiiBa BBaXKa-
I0ThCSI Cy0’€KTH TOCTIONApIOBaHHs BCiX ()OPM BIACHOCTI,
IO BUTOTOBJISIIOTH TBEpAE, PIAKE Ta Ta30BE MalMBO 3
HETPaJAULIHNX JHKEepel Ta BUIIB eHEPTeTHYHOT CHPOBHUHHU.
Cy0’€eKTH TroCnoapChKoi JisIbHOCTI, SIKI Peali3ytoTh CBOIO
MPOIYKIil0, Ha BUMOTY TOKYIIIS HAJAl0Th AOKYMEHT, IO
MiATBEPKYE SKICTh MaNMBa Ta HOro HaJEKHICTh 0 ajb-
TEPHATUBHUX BUIIB MaJIUBA.

JispHIicTE y cdepi BUpOOHHIITBA Ta BUKOPUCTAHHS
OlomanuB MOXe 3IIHCHIOBATHCSA CYO €KTaMHU TOCIIOJIApIO-
BaHHS BCiX ()OpM BIIACHOCTI BiATIOBIIHO /10 3aKOHOABCTBA
Vkpainu. Cy0’eKTH TOCHONApIOBAaHHS, IO BHKOPHUCTOBY-
I0Th Pi3Hi TEXHOJIOTiT BUpOOHHIITBA OioMaIuB, MatOTh PiBHI
MpaBa Ha JIOCTYII IO pUHKY Oi0JOTIYHUX BHIIB NanuBa. Bu-
poOHMKH OGionanuBa 3000B’A3aHi BECTH 00JiK BUPOOIEHOTO
HUMU OiomnanuBa Ta OIOKOMITOHEHTIB y TMOPSIIKY, BCTAHOB-
JICHOMY 3aKOHOJIaBCTBOM.

CraHzmapT, SKHMH BCTaHOBJIOIOTBCS BHUMOTH LIOMO
SIKOCTI aJIFTEPHATHBHUX BU/IB MAJINBa, OBUHHI 3a0e3medy-
BaTH e()eKTHUBHE T4 EKOHOMIUHE BUKOPUCTAHHS CHEPreTHY-
HOTO TOTeHIiany naivBa. [{oka3HUKK CIIOKWUBYOI SKOCTI
KO)KHOTO aJNbTEPHATHBHOTO BUAY TajlBa BCTaHOBIIOIOTh-
cs y BIAMOBIAHUX cTaHnaptax. [li moka3HUKU MarOTh OyTH
OCHOBOIO JUIS BCIX PO3PaxyHKIB MIONO albTePHATUBHHUX
BUIB nanuBa (00csArr BUPOOHUIITBA Ta peaizallii, TEXHIKO-
€KOHOMIUHi, KOMEepLiiHi Ta iHIi noka3Huku). Hopmarusu
EKOJIOTIUHOT Oe3MeKH aJbTePHATUBHUX BUJIB TaJMBa Ta
MOKa3HUKU M0Z0 Oe3MeKH il 30pOB’S 1 Mpaili JIIofCH
MOBHHHI TlepeOyBaTy B MeXax, BCTAHOBJIEHUX 3aKOHOJAB-
CTBOM JIJIsl TPAJMIIIMHUX BHIIB TIAJIABA.

[MocranoBoro KMY «IIpo mopsiok Buaadi CBifoITBa
PO HAJISKHICTH MaJKMBA 10 AJTFTEPHATUBHOTO» [9] BU3HAUe-
HO, 1110 TaKe CBIAONTBO BUAAETHCS [lepKaBHUM areHTCTBOM
3 eHeproePeKTUBHOCTI Ta eHePro30epeKeHHS Y BCTAHOBIIE-
HOMY mopsAKy. Lle cBiIOLTBO BHAAETHCS CTPOKOM Ha JBa
poku. JlepxeHeproeeKTUBHOCTI Mae 3a0e3MeUUTH BEICH-

HSl pEECTPY aJbTePHATUBHHUX BHJIIB MMAaJHBA.

Tpeba 3a3mauntn, mo y 2014 p. Oymo ckacoBaHO
3BitpbHEeHHS Bin I1JIB omepamiit 3 mpomaxy Olomamus, y
TOMY 9YHCJIi IPOB, TPICKH, TPaHyl, OPUKETIB, TOMY Hapasi
BIJICYTHS HEOOX1THICTH 000B’S3KOBOTO OTPUMAHHS CBiIOII-
TBA MPO HAJEXKHICTh MAJIMBA JI0 aJIETEPHATUBHOTO. AJle Take
CBIJIOIITBO Ma€ OTPUMYBATHCS 1 HAJaBaTHCS 32 BHMOTOIO
MOKYTIIIS.

3rimno 3akoHy Ykpainm «lIpo IimeH3yBaHHS BH/IIB
rocrogapchkoi misutbHOCTI» [10], BUPOOHHUIITBO TBEPIUX
OiomayMB, y TOMY YHCIi OpHKETIB, HE IJIATAE JIIECH3Y-
BaHHIO.

Humanna cepmucdpixauii ma cmanoapmu3zayii

Sk Bxe Oyno 3a3HavyeHo, B YKpaiHi OiomamnuBa, MpH-
3HAueHi JUIs peaji3alii sK ToBapHa MPOLYKILis, MiUISAraroTh
000B’s13k0BIl cepruikartii. Ceprudikaiiis — 1e mporeaypa
MiATBEPPKEHHS CTA0UTBHOT SKOCTI MPOMYKIIii, 10 SIKOT 3aTy-
YalOThCS BIJNOBITHO aKpeIWTOBaHI OpraHW cepTUdikarii,
aynuty 1 naboparopii. Bona nependadae mocTiiHUN KOH-
TPOJIb SIKOCTi Ha BUPOOHUILITBI 1 peTesIbHEe BUKOHAHHSI TIPABHIT
BUTOTOBJICHHSI, 30€epiraHHsl 1 TPaHCIOPTYBaHHS TBEPAOTO
Oionanusa. [Ipote, y 3B’43Ky 3 BIICYTHICTIO 3aTBEpAKEHUX
Jep’KaBHUX CTaHAAPTIB (38 BUKIIOYEHHSIM JIYIIMTHUHHS CO-
HSIIHUKY), cepTU]iKallis He 34aTHA TOBHICTIO TapaHTyBaTH
HAJICXKHY AKICTh TBeporo Oionanmsa [11].

Ceprudikaiiiss TICHO TOB’s3aHa 3 THUTAHHSIMHU CTaH-
nmaptuszanii. Ha mymky excrepriB, B YkpaiHi HeoOXimHe
3ampoBajpkeHHs ceprudikanii 3a Hopmamu ENplus, ska
BIJINIOBi/Ia€ KpaluM CBITOBUM CTaHIapTaM SIKOCTI TBEp-
noro OiomanmuBa — EN 14961 ta ISO EN 17225. Cucrema
ceprudikanii ENplus 6a3yeTbcs Ha psial €BpPONCHCHKUX
CTaHJAPTIB, 110 CTOCYIOThCA, B TIEPIILY YepTYy, TOKPALICHOTO
TBEpAOro Oionanuea 3 JepeBUHU.

Hunst ceprudikauii nener tTa OpUKETIB 3 arpoCUPOBUHU
enuHmii cranaapt B €C BiACyTHil, ToMy 3 MeTOw 3a0e3-
MIEYCHHS SIKOCT1 arpomenier Ta OPUKETIB, Y €BPONEHCHKUX
KpaiHaX BUKOPUCTOBYIOTH CTaHIAPTH, IO MPHUHUHATI B iH-
mmx kpainax €C. Hanpuknan, y ®@paHiiii Air0Th cTaHAApTH
AGRO+, AGRO.

B sKocTi enuHOrO cTaHmapTy AJS Pi3HUX BUJIB TBEP-
Joro OiomanuBa y CBITOBI MPakTHUIi BHKOPHUCTOBYETHCS
MikHaponHuii ctangapt ISO EN 17225. Bin BctynuB
y gito y 2014 poui i BU3HAyae KiacH sSKOCTi MajluBa Ta
cnenudikamii aas TBepAoro OGiomanuBa 3 CHPOBUHH 1 00-
poOJieHuX MaTepiaiiB, MO MAalTh MOXOPKEHHS 3 JICOBOTO
TOCIIO/IApCTBa Ta PO3BENEHHS JiCiB, CLIBCHKOTO TOCHOAAp-
CTBa 1 CaJ[iBHUIITBA, aKBaKynbTypH [11].

[Ipotsarom goBroro vyacy B YkpaiHi iCHYBaB JIMIIIE OAUH
JICpKaBHUM CTaHIApT HA TBEpJE NaJIMBO 3 OioMacH, a came
— 3 mymmuHHS consimauka: JJCTY 7124:2009 «Jlymmunas
COHSIIIHUKOBE NIPECOBaHe TpaHyIboBaHe. TeXHIYHI YMOBH»
(yBenmeno B miro 01.01.2012, BHeceno 3minu y 2014 pori)
[12]. Takox B YkpaiHi gie TexHONOTIYHMN peryiaMeHT Ha
BUPOOHUITBO OpHKETIB 1 rpaHyNl MaJIWBHUX 3 JIYIITUHHS
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Tabm. 2. Pe3ynbrarn BUMipIOBaHHS €MiCil IIKIJTMBUX PEYOBHH IIPH CITATIOBAHHI JIEPEBUHH Ta BYT1JUISI B KOTJII MOTYXHICTIO

30 kBt [7].
PetoBHa Bpukeru 3 nepeBunu | bpukeTw 3 AepeBHHU Ta BYTULIsA Byrimns KyckoBa nepesuna
(W 9,8%) (W 5,4%) (W 3,3%) (W 9,8%)
CO, r/Tx 1760 2140 2990 2400
SO,, r/T]x 16 110 283 5
NO,, r/Tx 42 96 162 32
I, v/Tx 39 63 294 116

consiuHuka [13]. 3rigHo 3akony Ykpainu «lIpo TexHiuHi
periaMeHTH Ta OLIHKY BiINOBIIHOCTI», TEXHIYHUN periia-
MEHT — HOPMaTHBHO-IIPABOBHH aKT, B SIKOMY BU3HAYCHO Xa-
PaKTEPUCTUKH NPOAYKLii a00 MOB’A3aHi 3 HUIMH MPOLIECH Ta
METOU BUPOOHUIITBA, BKJIFOYAIOYY BiIIOBIIHI MPOIETYPHI
MOJIOKEHHS, 10 KaHHs IKUX € 000B’ SI3KOBUM.

Y 2015 pomui Oys 3arBepmxenurr JACTY 8358:2015
«bpuketn Ta rpaHynM NMaNMBHI 3 JEPEBUHHOI CHPOBUHH.
Texuiuni ymoBn», sikuii HaOpaB umHHOCTI 1 numHs 2017
poky [14]. Ha OpukeTs 3 iHIIMX BUAIB 6ioMacH IepKaBHUX
CTaHIapTiB LIE HEMAE.

3rigno 3akony Ykpainu «IIpo cranmapruzauiro», Ha-
LiOHANBHI CTaHIAPTH 3aCTOCOBYIOTbCA Ha JOOPOBUIBHIM
OCHOBI, KpiM BHUNAJKIB, SKIIO OOOB’S3KOBICTh IX 3acCTO-
CyBaHHs BCT@HOBJIEHAa HOPMAaTHBHO-TIPAaBOBHMH aKTaMH.
Hapasi ykpainceki BUpoOHUKH OpuKETiB 3 Giomacu KOpH-
CTYIOTbCS, TOJIOBHUM YHMHOM, BIACHUMH TEXHIYHHUMH yMO-
BaMH 200 OPIEHTYIOTbCA Ha €BPONEHCHKI cTanaapTH (y pasi
EKCIIOPTY MPOAYKLii B €BpoIty).

3axkonoM «IIpo cranmapTuzanito» BH3HAYEHO, IO TEX-
HiYHI YMOBH — II¢ HOPMaTUBHUH JOKYMEHT, 10 BCTAHOBIIIOE
TEXHIYHI BUMOTH, SIKUM MOBHHHA BiJIIIOBIiaTH TPOIYKIIis,
nporec abo Mociyra, Ta BU3HAYae€ MPOLEAYpPH, 3a JOMO-
MOTOIO SIKHX MOXe OyTH BCTAHOBJIEHO UM JOTPUMaHi Taki
BuMmord. IliampuemcTBa, ycTaHOBM Ta OpraHisamii MaroTb
MpaBo y BIANOBIAHUX cdepax isUIBHOCTI Ta 3 ypaxyBaH-
HSIM CBOiX TOCIONApChKUX 1 mpodeciiHux moTped opra-
Hi30BYyBaTH Ta BHUKOHYBAaTH poOOTH i3 cTaHmapTH3awii, 30-
Kpema, po3poOisaTH, MpuiMarH, HeperisaaTH, 3acToCo-
BYBaTH, CKacOBYBaTW NPUHHATI HUMM TEXHIYHI yMOBH, a
TaKOXX MaloTb npaBo BracHocTi Ha ui TY. Texniuni ymoBH,
NPUIHATI TiIOPHEMCTBAMH, YCTAHOBAMH Ta OpraHi3alisiMH,
3aCTOCOBYIOTHCSI HAa JOOpOBUIbHIN ocHOBI. Hapasi B Vkpaini
icHye Kinbka aecsaTkiB TY, po3poOiieHuX MiAnpueMCTBAMH-
BUpOOHMKaMH OpUKETIB 3 pizHMX BuAiB Oiomacu. Ilepernik
BuOpanux TY HaBeneHo B poboTi [1].

Tpeba 3a3HauMTH, M0 B YKpaiHi BKE NPUHHATO DAL
CTaHIapTiB (FapMOHI30BaHUX 13 €BPONECHUCHKUMH), SKi
CTOCYIOTbCS 3arajbHUX NHUTaHb SKOCTI 1 METOHAIB BH3HA-
YEeHHS! MOKa3HUKIB SKOCTI TBEpAOro OiomainBa, B TOMY

yucini OpukeriB. Lli craHmapTH cTOCYIOTBCS METOAMKH
JOCTIKEeHb Ta He 0a3yloTbCsl Ha OCHOBHHUX CTaHIApTax,
AK1 ependavyaoTh TeXHi4Hi, Pi3HYHI Ta €KOJIOTr1YHI BUMOTH
IIO/I0 SIKICHUX IOKa3HWKIB TBepAoro Oiomanusa. Ilepenik
BUOpaHMX CTaHIAPTIB HaBe#eHO B poOoTi [1].

3a nymKoro ¢axiBLUiB, B YKpaiHi € HarajabpHa norpeda B
iMIuIeMeHTawii e 36 eBponeichbKUX CTaHAAPTIB Ha TBEpPAE
OiomanuBo Ta 00N HAHHS, SIKi HEOOXiTHI IS BIPOBAKEH-
HS Ha MiANPHEMCTBaX-BUPOOHUKAX TBEPAOro Oiomasusa
cydacHuX cucteM ceptudikauii (Hanpukian, ENplus), 3a-
XHUCTY NPaB CHOXKUBAYiB TBEPLOro Olonanusa, JOAEpKaHHS
EKOJIOTIYHUX HOPM Ta KpuTepiiB cranocTi [15].

Bucnoexu ma pexkomenoauii

Bbpukern 3 GiomMacu — B TBepAOTO OiomaMBa, SKHIA
Mae€ BEJMKY Hillly Ha 0i0TaJIMBHOMY PUHKY YKpaiH! i MOXKe
KOPHCTYBATUCS JIOCTATHHO BUCOKUM TIIOTIMTOM, B IEPIIY
gepry y mo0yTOBOMY CEKTOP1 TSl iHAUBITyaTbHOTO OTIAJICH-
Hs. 3aKoHOMaBYa 0a3a BHPOOHMIITBA MMATMBHUX OPUKETIB 3
Oiomacw mpomnwcaHa, TOJIOBHUM YHHOM, B 3aKoHAX YKpaiHU
«IIpo ansrepHaTHBHI BUIU NanuBay Ta «[1po JineH3yBaHHs
BHIIIB TOCHOMAPCHKOI MisTbHOCTI». OIHUM 31 CTPUMYIO-
9uX (HaKTOPiB PO3BHUTKY JAHOTO CETMEHTY Oi0CHEpPreTHKH
€ BIACYTHICTH IOCTAaTHBOI KUIBKOCTI BIANOBIAHHX HOep-
JKaBHUX CTaHJAPTIB Ta HamiltHOI cucTeMm cepTudikarii.
BupimeHHs: 3a3Ha4eHUX MUTaHb CHPUATHME ITiJBHICHHIO
SIKOCTI OpHKeTiB 3 0ioMacH i, BiMOBIHO, TTOKPAIIEHHIO X
MAJIMBHUX XapaKTEPUCTHK. TakoX PEKOMEHJYETbCS PO3-
pobka daxipmsamu tamoBux TEO Ta 6i3Hec-1IaHiB BUPOO-
HUIITBA TAJIMBHUX OpPHKETIB 3 OioMacw sl IeMOHCTpAIlii
€KOHOMIYHOI MPUBAOIUBOCTI IHOTO BUIY MISIIBHOCTI 1 il
MPaKTUIHOI peaizarii. OcoOMuBUN aKIEeHT HEOOXiTHO po-
OMTH Ha BHUKOPHCTAaHHI 06i0MacH CiIhCHKOTOCTIOAAPCHKOTO
MTOXOPKEHHS SK CHPOBWHH JUIsI BHPOOHMIITBA OpPHKETIB.
O4iKy€eThCs, MO TMO3UTUBHUI BIUIMB HAa PO3BHTOK BH-
pOOHHIITBA Ta CIIOKMBAHHSI OpHKETIB 3 OioMacw MaTHUMeE
BIIPOBA/KCHHS B YKpaiHi CHCTEMH €JIEKTPOHHOI TOPTiBIi
OiomayiMBOM, HaJ CTBOPEHHSIM SKOi IPAITIOOTh (PaxiBIli
ITT® HAH Yxpainu y ciiBmparti 3 Jlep>kaBHIM areéHTCTBOM
3 eHeproe(HEeKTUBHOCTI Ta €Hepro30eperkeHH .
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ANALYSIS OF POSSIBILITIES FOR THE
PRODUCTION AND CONSUMPTION OF
AGROBIOMASS BRIQUETTES IN UKRAINE.
PART 2

Geletukha G.G., Zheliezna T.A., Drahniev S.V.,
Bashtovyi A.IL.

Institute of Engineering Thermophysics of the National
Academy of Sciences of Ukraine, vul. Zhelyabova, 2a, Kyiv,
03680, Ukraine

https:doi.org/10.31472/ttpe.1.2019.9

The purpose of the work is to analyze existing
preconditions, driving forces, and barriers for the widespread
introduction of the production and use of fuel briquettes from
biomass in Ukraine. The task of the work is to determine
the advantages and prospects of the process, first of all, for
domestic consumers, as well as to develop recommendations
for creating a positive environment for the development of
this segment of bioenergy in Ukraine. In this part of the
paper, the main types of briquettes from biomass and their
fuel characteristics are considered. It is shown that density
is the main factor determining the mechanical strength and
water resistance of the briquettes. Usually, it is 0.8...1.2 t/m?
with a water content of pressed biomass of 8...14%. The
calorific value of the briquettes depends on the type of the
initial feedstock and on the moisture content. The typical
range of the lower calorific value of briquettes from biomass
is 16...17 MJ/kg. The legislative aspects of the production
of briquettes from biomass, issues of standardization and
certification of the products are analyzed. The legislative
basis for the production of fuel briquettes from biomass can
be found, mainly, in the Laws of Ukraine “On Alternative
Fuels” and “On Licensing Types of Economic Activities”.
It was determined that one of the constraining factors for
the development of this segment of bioenergy is the lack
of a sufficient number of relevant state standards and the
reliable certification system. Solutions to these issues will
help to improve the quality of briquettes from biomass
and, accordingly, improve their fuel characteristics. It is
also recommended that experts should develop standard
feasibility studies and business plans for the production of
fuel briquettes from biomass to demonstrate the economic
attractiveness of this type of activity and its practical
implementation. Particular emphasis should be put on the
use of biomass of agricultural origin as feedstock for the
production of briquettes. It is expected that the introduction
of the biofuel electronic trading systems in Ukraine, which
is already under development, will have a positive impact
on the development of production and consumption of
briquettes from biomass.
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