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E®EKTHUBHICTb EKCIVIYATAILII CIEIIAJIbHOI TEXHIKH
AJ1A TPAHCIIOPTYBAHHA HEBE3INNEYHUX BIAXOAIB Y CK/JIAAI IOBYTOBUX

HeGe3neuni Binxoau y ckiaii moOyTOBHX BiAXOIIB IMOTPiOHO 30MpaTé OKPEMO BiJ iHIIUX BHAIB IMOOYTOBHX BiJXOJIB, a TAaKOX
BIZTOKpEMIIIOBAaTH Ha €TaIll 30MpaHHs 94U COPTYBAHHS 1 CIIOKMBadi Ta BUKOHABIII ITOCIIYT i3 BUBE3CHHS MOOYTOBHX BiJXOAIB MAOTh 1X
IepejaBaTH ClIeIiaTi30BaHUM ITiIIPUEMCTBAM, IO OAEPIKaJIH JIIeH3ii Ha 3MiHCHeHHS onepaniil y cdepi HOBOIKEHHS 3 HeOe3NeUHH-
MU Bigxonamu. HaBeneHo pe3ynbTaTé JOCTIIKEHb e(eKTUBHOCTI SKCINTyaTallil CIeliadbHOl TeXHIKU IS TPAaHCIIOPTYBAaHHS HeOe3-
MIEYHHX BiIXOAIB y CKJIazi moOyToBux. [IntaHHs edekTHBHOCTI eKcIuTyaTallil crienialbHOl TeXHIKN IS TPAHCIIOPTYBaHHS HeOe3med-
HUX BIIXOIB y CKJIaZi MOOYTOBHUX € HAA3BUYAHO aKTyaJIbHUMHM, TOMY 1X JOCIIDKYIOTh Oararo HaykoBLiB. IIpoTe BuBueHHS edek-
THUBHOCTI €KCILTyaTalii Cy4acHHX TPAHCIOPTHHUX 3aco0iB MOTpeOyloTh TIHOMMX MOCHTIPKCHb Ta po3paxyHKiB. BcranosieHo, mo
HaWKpaIli TOKa3HUKH 3arajbHoi eKCINTyaTaliHHO-TEXHIYHOI XapaKTepPUCTUKH TPAHCIIOPTHUX 3ac00iB JUIS IIepeBe3eHHS HeOe3eUHNX
BaHTaXXIB HAJIEKATH: 32 IUTOMOK MAacOI0 CIICIialbHOr0 00maqHaHHs crienaBToMo0ins: KpA3 K16.2 — 0,4 T; 32 THTOMOKO TOTYXKHic-
Tio aeuryHa: OT-20(ISUZU NQR 71P) — 30,7 xBrt; 3a koediniearom xkommakraocti: OT-20 (3U1-433360) — 3,04. HaiiBumoro € ce-
penubopiuna npoxykrusHicTs mst OT-20 (3U1-433360) i cranoButs 96780,2 T KM/pik. 3a BaHTaxomigioMHicTIO (16 T) Ta 00'eMoM
KOHTelHepa JUIs HeGE3IEUHIX BiIXONIB y cKiuafi TBepaux moGyroBux (30 M°) HaiKpamli TeXHiuHi XapaKTEpPHCTHKH HAIEKATH CIIc-

naBTomobimo KpA3 K16.2.

Knrouoei cnosa: exonoriuna Gesrieka; eKOIOTivHA HeOe3eKa; TPAHCIIOPTHI 3aCO0M; CMITTE3BAIHIIIE.

Beryn. OnmanM i3 KITFOYOBUX TPUHIMINB €KOJIOTi4HOI
Oe3IeKH JIepKaBy € ePeKTHBHE MTOBOHKECHHS 13 BIAXOJaMH.
BaromyM 4MHHMKOM BIUIMBY Ha JOBKUDLIA € HasSBHICTH He-
0e3MeYHNX BiIXOMiB y cKiafi mooyrosux. HebesmeuHi Bif-
X0/ y CKJIa/ii OOYTOBHX BiJIXOMIB — II€ BiAXOAH, IO YTBO-
PIOIOTBCS Y TIPOIIEC] KUTTE I STTHHOCTI JIFOMHU B JKATIOBUX
Ta HEKUTIOBUX OyAMHKAaxX 1 MarOTh Taki (i3uyHi, XiMiuHi,
OiooriuHi 9w iHIN HEOE3IEeYHi BIACTUBOCTI, SKi CTBOPIO-
10Th 200 MOXXYTh CTBOPUTH 3HaYHY HEOE3MEKy /ISl TOBKIiJI-
71 200 37TOPOB'S JTFOAWHU Ta SIKI TOTPEOYIOTH CIICIIiaTBHIX
METO/IiB i 3ac00iB moBomkeHHs 3 HUMH (Postanova, 2008).

Hebe3neuni Bigxoan y ckiaai moOyTOBUX BiXOIB ITOT-
piOHO 30MpaTH OKPEMO BiJ IHIIMX BUIIB MOOYTOBUX BiJIXO-
JIiB, a TAKOX BiJOKPEMJIIOBATH Ha eTarli 30MpaHHs 4u cop-
TYBaHHS 1 CITIOKMBaYi Ta BHUKOHABII ITOCIYT i3 BHUBE3CHHS
moOyTOBUX BiIXOJIiB MAIOTh iX TepeNaBaTd CIICIialli3oBa-
HUM MIANIPUEMCTBAM, IO OAEP KM JIIEH3ii Ha 3/iiiCHeH-
HS orepaliii y cepi HOBOIKEHHS 3 HEOE3MEYHUMH BiIXO-
namu (Postanova, 2008). Ilpore B HaceneHHWX ITyHKTax Ha-
Ioi Jep>KaBy CIIOCTEPIraeMO TEHICHIIIO 010 HAKOIIMIEH-
HS y KOHTelHepax HeOe3MeuHUX BIAXOMAIB Pa3oM i3 mooyTo-
BuMmH. Taka cuTyamis IOB's3aHa HacaMmepel i3 THM, IIO

IHpopmauis npo asTopis:

BIJICYTHI CIieliaibHi KOHTEHHEpH ISl HeOC3MeUHNX BiX0-
niB. Takok BATOMHUMH YNHHUKaMH HOTPAIUIIHHS HeOe3ey-
HUX BiJXOJIB y KOHTEHHEPH JUIS 3araJIbHOrO 30MpaHHs 110-
OYTOBHX BIJXOJIB € BiJICYTHICTH CHECIiaIbHUX YCTAaHOBOK
JUIS TIepepoOJIeHHS Ta CIICL[iajIbHOI TEXHIKM Ui iX TpaH-
CHOPTYBaHHSI.

AHaJi3 ocTaHHIX AocJiIKeHb Ta myOaikauniii. [Turan-
HS II0/I0 TPAHCHOPTYBAaHHS NOOYTOBHX BiJIXOMIB Ta HeOe3-
MeYHHX B 1X CKJIaJi PO3IJITHYTO B 0araTb0X HayKOBHX IIpa-
I9X SIK YKpaiHCHKUX, Tak 1 3apyOixHux BueHuX. Cepen Ta-
KUX TIpanb BapTo 3a3HA4YNTH HaykoBi myomikamii O. B. Be-
pe3I0Ka, y SIKUX BiJOOpaKeHO KOHCTPYKTHBHI OCOOJIMBOCTI
CMITTEBO3IB Ta NPIOPUTETHI HANPSIMU BIOCKOHAJIECHHS
KOHCTPYKIIN MaIIvH JuIs 30MpaHHs Ta MEpBUHHOTO Iepe-
pobisieHHs TBepaux 1modyroBux BimxoniB (Bereziuk, 2015a,
2015b). ¥V podoti (Ishchenko, 2016) HaBeneHo anami3 mo-
BOJDKEHHS 3 HEOe3NeYHWMH KOMITIOHEHTaMH IOOYTOBHX
BiiXoMiB y BiHHUIBKIN 00acCTi, KA MTOKa3aB BiICYTHICTh
CHCTEMH MOBOJKEHHS 3 HUMH.

HayxoBa po6ota (Bublyk, 2012) crocyeTbcst ananisy yr-
BOPEHHSI BiJIXOIiB BUPOOHHUIITBA 32 OCHOBHUMH T'pyIaMH He-
Oe3MeyHux BiJXOJIB, JOCTIIKEHO OOCATH BIAXOMIB HA Iij-

Monosuy Hatania MuauniBHa, BUKNagay, Kadeapa aamiHiCTPaTMBHO-NPaBoOBMX AucumunaiH. Email: vinata7 @gmail.com

ManboBaHblit Mupocnas CtenaHoBuu, A-p TEXH. HayK, Npodecop, 3aBiayBay Kadeapu ekonorii Ta 36anaHcoBaHOrO
npupogokopuctysaHHa. Email: myroslav.mal@gmail.com; http://orcid.org/0000-0002-3868-1070

MonoBuy Bacunb BacunboBuy, A-p TEXH. HayK, AOLEHT, Ha4yanbHUK Kadeapu ekonoriyHoi 6esnekn. Email: popovich2007@ukr.net;

http://orcid.org/0000-0003-2857-0147

LuTtyBaHHA 3a ACTY: Nonoswuy H. M., ManbosaHnin M. C., Monosuy B. B. EGeKTUBHICTb ekcnyaTauii cneuianbHoi TeXHIKK ann
TPaHCNOPTYBaHHA Hebe3neyYHnX BiAX04iB y CKNaai nobyToBmx. HaykoBumi BicHuK HATY YKpainu. 2018, 1. 28, Ne 3. C. 111-116.

Citation APA: Popovych, N. P., Malovanyy, M. S., & Popovych, V. V. (2018). Effectiveness of Specialised Equipment Operation for
Transportation of Hazardous Waste in the Composition of Household Materials. Scientific Bulletin of UNFU, 28(3), 111-116.

https://doi.org/10.15421/40280323

Haykoswuii BicHMK HNTY YKpaiHu, 2018, 1. 28, N2 3

Scientific Bulletin of UNFU, 2018, vol. 28, no 3 111



npueMcTBax JIBBIBCHKOI 001aCTi Ta JUHAMIKY TTOBOKEHHS
3 HUMHU. TakoX HaBEJCHO BiJMIHHOCTI Yy TOTJISAAX IOIO
MTOBO/DKEHHS 3 BiIXOJaMH Ta IPOIECaMU YIIPaBIiHHS BiJIXO-
JTaMH. ABTOp 3aIlpOIIOHYBaB CHCTEMY JIOTICTUKH PEIMKIIiH-
Ty y CKJIaJi MeXaHi3My PeryJIOBaHHS TEXHOTCHHHUX 30HMTKIB
MANPUEMCTBA Ta CXEMY iHIYCTpiaJIbHOTO CHMOi03y min-
MIPUEMCTB i3 METOIO 3MEHIICHHS TEXHOT€HHHUX 30HTKIB.

V naykoux nparpsix (Popovych et al., 2013, 2014) moc-
JIJDKEHO TPAHCHOPTHI 3ac00M /Il TIepeBe3eHHs Hebesney-
HUX (panioakTHBHMX) BiaxoxiB. HaBeneHno mani mpo TpaH-
CIIOPTHI 3ac00U JUTS TTepeBe3eHHAS HeOe3MEUHNX MOOYTOBUX
BiJIXO/iB Ta BUMOTH JI0 HUX. PO3pO0OJIEHO JIOTICTHYHY cXe-
My TepepoOJIeHHs Ta CKJIaAyBaHHS HEOE3NEeUHHUX BiJIXOJiB.
BcraHoBIIEHO, 110 TPAaHCIIOPTYBAaHHS HEOE3MEUHNX MT00YTO-
BHX BIJXOJIB MOXKE BifOyBaTHcs 3a IEHTPAII30BAHOIO Ta
JICIIEHTPaJIi30BaHOI0 CXEMaMH.

V po6oti (Popovych et al., 2017) BcraHOBICHO, IO Ha
e()eKTUBHICTH 3aCTOCYBaHHS CMITTEBO3a BIUTUBAIOTH TaKi
mapaMeTpH, SK: Maca BIAXOiB, 00'eM BiIXOiB, Maca TpaH-
CIIOPTHOTO 3aco0y, rabapuTHI PO3MipH TPAHCIOPTHOTO 3a-
co0y, 00'eM ky3oBa. OmiHIOBaHHS ()EKTUBHOCTI € CKIIaJ-
HUM 3aBJAHHAM Ta MOTPebye OKPEMOro posrismy. 1i pos-
IJISIAI0Th 32 YAaCOBHMH XapaKTEPUCTHKAMH JIOCTABIISHHS
TBEpAUX NOOYTOBUX BIIXOJIB 1 IIiJrOTOBYO-3aKIIOYHHUX
oTIepartii.

OTxe, MUTaHHA CPEKTHUBHOCTI EKCILTyaTallil CIieIiab-
HOI TEXHIKH Ul TPAHCIIOPTYBaHHS HEOE3IIEYHUX BiIXOiB
y CcKJali TOOYTOBHX € HAJ3BHYAHHO aKTyaJbHUMH, SIKi JOC-
JUKYIOTh Oarato HayKoBIiB. [IpoTe BUBUEHHS e(EeKTHB-
HOCTI eKcIulyartamii cyJacHHX TPaHCHOPTHHX 3aco0iB IOT-
peOyIoTh MIHOMNX AOCIHKEHb Ta PO3PAXYHKIB.

Mera Ta 3aBIaHHS OOCTiKeHHA. MeToro poboTu €
BCTaHOBUTH TEXHIKO-EKCIUTyaTaIliiiHi TTOKa3HUKH CIICIIialTh-
HUX TPAHCIIOPTHHUX 3aco0iB, SIKi NMpHU3HAuYEHI Ui IIepeBe-
3eHHS HEOE3IeYHNX PEUOBHH, Ta BUOpATH HAWOUIBII ONTH-
MaJbpHY MOJIeNb. BinmoBimHO 10 MeTH MOTPiOHO BUKOHATH
TaKi 3aBIaHHS:

® BCTAaHOBHTH MOJIEJNI TPAHCIIOPTHHX 3ac00iB, sIKi KOHCTPYKTHBHO
an3Haqui JJI1 TPaHCIIOPTYBAaHHS HeOE3MeUHUX PEIOBUH (He-
0e3MeYHNX BiIXOAIB y CKJIaji TBEPIHUX IIOOYTOBUX);

® 3CHUTH PO3PAaXyHKH TPaHUYHOI BiJCTaHI TPAHCIIOPTYBAHHS

HeOe3NeYHNX PevyoBHH (HeOe3NMEeUHNX BIIXOMIB y CKJIAJI TBEp-

X TTOOYTOBHX) Ta CePeXHbOPITHOI IPOAYKTUBHOCTI ClIeIiab-

HO1 TCXHIKH,

® BCTAHOBHTH TCXHIYHWI PIBEHb CIHCIIaIbHOI TEXHIKH IS TPaH-

CIIOPTYBaHHS HEOE3MEUHNX PedOoBHH (HEOE3MEUHNUX BIXOMIIB y

CKJIafli TBEPAUX NOOYTOBHUX).

Pesyabratn npocaimkeHHst Ta ix o0roBopenHs. Ha
MATIPUEMCTBAaX HAIIOi JepXKaBU BUTOTOBJISIOTH HE3HAUHY
KIJIBKICTB ClIeLiaJIbHAX TPAaHCIIOPTHUX 3ac00iB AT IIepeBe-
3eHHA HeOE3NeYHMX BIIXOMIB y ckiaji nmodyrosux: KpA3
K16.2 (ABroKpA3, wm. Kpemenuyk), OT-10A ("Titan",
M. Kuis), OT-20 ("Tiran", m. Kuis). BogHowac excruryary-
I0Th Ha NOTeHLiiHO Hebe3neyHnx ob'exrax OT-20 Ha Ga3i
31J1-433360 ta cremiansuuii aBTOoMOOITE CA-11 Ha 6asi
KamA3-6540. IlpoananizyeMo TEXHIYHWH piBeHb TpaH-
CIIOPTHHUX 3aCO0IB JUTS ITEPEBE3CHHS HEOC3IEYHUX BiIXOIB
Yy CKIIaJi TBEpAWX IOOYTOBHX i3 METOI0 BCTaHOBJIICHHS
HAKOUIBII TPUHHATHOTO JUTS eKCILTyaTarlii.

Crienianpauii aBroMo0iie OT-10A Ha maci KamA3-
43253 i3 xomicHOIO (GOpMyIO0 4X2 Mae CTaIeBHH Ky30B-
KOHTelHep. Marimynstopa B aBTromMo0Ours Hemae (pwuc. 1,
tabin. 1). Cremianeanii aBToMo0ine OT-20 Ha maci ISUZU
NQR 71P i3 KomicHOO (opmyioro 4x2 Mae KpaH-MaHiITy-
nstop (puc. 2, Tabm. 2).

Puc. 1. 3aransauii Burisig OT-10A (doro 3anmo3udeHo 3 odiriiHo-
ro caifry kommanii "Titan")

Taou. 1. Texniuni xapakrepuctuku OT-10A (KamA3-43253, 4x2)
Oco6oBwii ckiam, ocio 1+1

BanrtaxomigifoMHiCTh, KT 5000
CreniaJibHA Ky30B-KOHTEHHEp

- Marepiain CTallb
- 00’eM, M° 7,7

- 3aXUCHUH eKpaH, TOBIIKUHA, MM CBHUHIIEBA IUTacTHHA, 30

Puc. 2. 3aransauii Burisin OT-20 (doro 3amo3naeno 3 odimiiiHoro
caiity kommanii "Titan")
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Taou. 2. Texniyni xapakrepuctuxu OT-20 (ISUZU NQR 71P, 4x2)

OcoboBwii ckian, ocid 1+1
BanrtaxomniqifoMHiCTh, KT 2900
06’eM Ky30Ba, M’ 5,1
Kpan-maninynstop UNIC UR-V344
BanTtaxxonifiioMHICTh KpaHa-MaHIIyJIs- 3/2.6
TOpa, T/M >
Pobounii pagiyc, M 0,67... 9,81
Makc. BHIIT CTPUTH, M 10

3axucHUI ekpaH, TOBIIMHA, MM CBHHIICBA IJIACTHHA, 15

Puc. 3. 3aransuuii Burisi OT-20 (311-433360) (¢doro 3amo3nueHo
3 BIIKpHUTHX mkepern Mepexi Internet)

MammHy [UIs TIepeBe3CHHS TBEPINX PaJdiOaKTHBHUX
BimxoxiB OT-20 (31J1-433360) mpusHaveHO IS TIepEBE3CH-
HS TBEPAUX 1 PiIKUX MPOMUCIOBUX Ta PalliOaKTUBHUX Bil-
xoxiB. CHenkys3oB BHIOTOBJIEHO 3 HEpXaBilowoi craii,
o6'emoM 5,29; 6,44; 6, 73 n’. Tl 3aXHCTY BOJIS BiJl OMpPO-
MiHCHHS BCTAHOBIICHO 3aXWCHUIN CBHUHIICBUIA CKPaH TOBIIH-
Hoto 30 MM. MaHINyJIATOPHOIO YCTAaHOBKOIO CKOMIUIEKTO-
BaHO KpaH Pi3HOI BaHTAXKOIiIHOMHOCTI BUPOOHHIITBA Di3-
HuX Kpaid. Crenky3oB 00JaHaHO 3HIMHIUMHE KaceTaMHU IS

TepeBe3eHHs] KOHTEHHEPIB i3 TBEPAUMH PaliOaKTHBHUMH
Bigxonamu (puc. 3, Tabim. 3).
Taou. 3. Texniuni xapakrepucruku OT-20 (31J1-433360)

bazose maci [ 3MJ1-433360
I"abapuTHi po3MipH, MM:
JIOBYKHHA 6430
[IMPHUHA 2500
BHCOTA 3220
Maca cropsKeHoi MallluHK, KT 7250
IToBHa Maca, KT 11200
Maca nepeBi3HOTr0 BaHTaXy, KT 3700

ABTOMOO1ITb ISl TIEPEBE3CHHS Pa/liOaKTHBHUX Marepi-
amiB CA-11 (KamA3-6540) npusHaueHo it TPaHCIIOPTY-
BaHHS Pa/iOAKTHBHUX PEYOBUH Y KOHTCHHEPAaX Ha TEPHUTO-
pii o0'exTa siIEpPHOTO MATMBHOTO LUKITY, i3 3a0€3NeUeHHIM
X KpiIwIeHHs 1 3aXUCTY BiJ aTMOC(EPHUX OMaJiB, 3 JOTPH-
MaHHSIM TIPaBWII 1 HOPM Oe3IeKu.

KoHCTpyKTHUBHI OCOOIMBOCTI CIEIIaTbHOTO aBTOMOOLISA
CA-11:

® TyMOI30IISAIIS Ky30Ba;

® XiMIYHO CTiiiKi 1ako(apOOBI HOKPHTTS;

® 3aXHCT KOHTEHHEPIB BiJl aTMOC(HEPHHX OIANIB;

® pama HaaOyJOBH 3i CTai MiABUIIEHOI MII[HOCTI;

® panianidHAN 3aXUCT KaOiHU 3 KOHCTPYKIIHHOI CTaTi;

® 3aXWCT Bijl BUBITPIOBAHHS Pajli0aKTUBHUX aePO30iB 3 Ky30Ba;

® po3CcyBHUI 2-CeKIiHHMIA Ky30B 31 cTa, CTiHKOi 10 KOpo3ii;

® MOXKJIHMBICTH IPOBEICHHS €3aKTUBALlil Ky30Ba MHIOYHMH PO3-
YHUHAMH;

® cucreMa KpilUICHHs KOHTEHHEPIB yIopaMu i IPUTHCKaMH 3 JIaH-
LFOTOBHMH CTSKKaMH;

® MOXUIMBICTD 30MpaHHS 1 BiIBOAY JI€3aKTHBHUX PO3YMHIB y CIIe-
[iaTbHy KaHATI3allio;

® Ky30B O0JIQJHAHO [BEpHMA, TPAIOM i OrOpOXXaMH Ui JOTPH-
MaHHS TeXHIKU Oe3reku (puc. 4, Tao. 4).

Taou. 4. Texniuni xapakrepuctuku CA-11

[aci KamA3-6540
Komicra ¢popmyna 8x4
Tun nBuryna TTU3CNBHAN, 3 TYpOOHATYBOM
[MoTyxHicTs nBUryHa, KBT (J1.C.) 206 (280)
[lanuBHui 6ak, 210
Kopobka nepenau MeXaHi4Ha, 5-CTylneHeBa
lNanpma GapabaHHi
CrnopsiikeHa mMaca, K& 16700
IToBHa maca, Kk 26700
BanrtaxomniqifoMHiCTh, KT 10000
I"abapuTHi po3mipu, MM 8150x2790x3600
TpancriopTHa MBUAKICTB, 5
KM/TOJL
30BHINIHIH pajiyc MOBOPOTY, M 10,5

Puc. 4. 3aransauii Burisig CA-11 (doTo 3amo3udeHo 3 BIIKpHUTHX mkeper Mepexki Internet)
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ABtomo0ine KpA3 K16.2 npusHaueHo 1 MexaHi30Ba-
HOTO 3aBaHTA)XEHHS, TPAHCIIOPTYBaHHS 1 BUBAHTA)XCHHS B
MICISIX YTHJIi3awii TBepANX MOOYTOBUX, BETUKOIa0apUTHHX
OyniBeNBHUX 1 MPOMHUCIOBHX BiIXOMIB, a TAKOX JJIsI TPaH-
CHOpPTYBaHHSA 3MIHHMX KYy30BiB Pi3HOTO ()YyHKIIOHAJHLHOTO
npu3HAYeHHs. Moro o6IagHaHO0 CAMOCKHIANBEHAM MeTajie-
BHMM KOHTEHHEPOM 3 BIAKPHBHHM 33JHIM OOpTOM, KpaHOM-
MAaHIITyJISITOPOM 31 3MIHHMMH CIICLiaJIbHIMHU 3aXBaTaMH 1
BaHTA)XHO-PO3BaHTAKYBAJIBHIUM MEXaHI3MOM (MyJIbTHITI]-
TOM).

MynbTinipToBa cucTeMa KprOKOBOTO THILY 3 TiipaBiid-
HHUM NPUBOJIOM 3a0€31euye MBUAKE 3aBAHTKECHHS 1 3HATTS
3MIHHOTO Ky30Ba 1 JJa€ 3MOT'y IIEPEBO3UTH KY30BH Pi3HOTO
npu3HadeHHs. J{JIs MexaHi30BaHOTO HaBaHTa)KEHHS TBEp-
IUX TMOOYTOBHX BIOXOMIB 13 JIEMO-KOHTEHHEPIB pi3HOI
€MHOCTI BUKOPHCTOBYIOTh KOHTCHHEPHUI 3aXBart, a JyIs Ha-
BaHTA)XEHHS BEJIMKOra0apuTHUX OYAiBEIbHUX 1 MPOMHUCIO-
BHX BiIXOXiB — rpeiidepHuii ab0 rakoBuii 3axBaTi. BuBan-
Ta)XKEHHSI BaHTaXYy 3/1HCHIOETHCS CAMOCKUIAIBHUM CIIOCO-
6oM mix wac migiiomy kys3oBa (Herelytsia & Herelytsia,
2010; Velikanov, 1969). AsromoOinmeHe maci KpA3
H23.2 mMae BHCOKY MaHEBpPEHICTb, IO JIa€ 3MOTY €(EeKTUB-
HO TIPaIIOBAaTH B OOMEXEHHX YMOBaX BYJIMYHO-TOPOXKHBOL
Mepexi (puc. 5).

Puc. 5. 3arabhuit Bursig KpA3 K16.2 (doro 3ano3udeHo 3 Bif-
KPHUTHX JpKepen Mepexi Internet Ta odiniiiHoro caiity komraHii
"Asto KpA3")

Po3paxyHok rpaHWYHOI BifcTaHi TpaHCHOPTYBAaHHS He-
0e3IeyHNX BiIXOIB Yy CKIaJi TBEpANX MOOYTOBHX Ta ce-
PEIHBOPIYHOI  MPOAYKTHBHOCTI  CIICIiaIbHOI  TEXHIKH.
3rigno 3 (Bereziuk, 2015b), ymoBoto BUOOPY TpaHCIOPTHO-
ro 3aco0y, /Il KOHKPETHUX YMOB POOOTH, 3 TOIJISAAY Mak-
CUMaJIBHOTO BHMPOOITKY, € BEJIMYMHA TPAHUYHOI BiJICTaHI
TIepeBe3EHHS, 3a SKOi BUKOPUCTaHHS OJHOTO TPAHCIIOPTHO-
ro 3aco0y cra€ JOLIIBHIMINM, HOPIBHAHO 3 iHmMM. ['pa-
HUYHY BiJCTaHb TPAHCIOPTYBAHHS I Yac ITOPiBHIHHSI
JIBOX TPAHCIIOPTHHX 3ac00iB BU3HAYAIOTH SIK

_ay't gyt gy —ait o,
L=""- 1,1~ 222 111'BVV )
qn]/ _%7 qn]/ 14 —un/V
pvt o pv?

Jie: ¢, — HOMIHAJIbHAa BaHTAXKOITiJHOMHICTh TPAHCIOPTHOTO
3aco0y, T; y — Koe(illieHTH BUKOPHCTaHHS BaHTaKOIiAHOM-
HOCTI; # — 9ac 3aBaHTAXXEHHS Ta PO3BaHTAXXEHHsS aBTOMOOI-
1, Tox; f — KoedilieHT BUKOPUCTaHHS NpoOiTry; v — MBUI-
KiCTh PyXy TPaHCHOPTHHUX 3ac00iB, KM/TOJ.

IcHytOTH 3arajbHONPHUHHATI METOOW PO3pPaxyHKY IpO-
JIIYKTHUBHOCTI BaHTa)KHOTO aBTOMOOLIA uu aBTomoizna (Be-
reziuk, 2015a). V Hamomy BHUNAAKy Uil MOPiBHSUIBHOL
OLIIHKM €(EeKTUBHOCTI BUKOPHCTAHHS Pi3HUX KOHCTPYKIIH
JIOLUTBHO BU3HAYATH MPOAYKTUBHICTH CEPEIHIO 33 PIK IS
BHKJIIOYECHHS BIUIMBY CE30HHUX Ta JI000BUX KoimBaHb. Ce-
PEeIHBOPIYHY MPOIYKTUBHICTh BAHTa)KHOTO aBTOMOOLIS 91
aBTONOI3/1a BU3HAYAIOTH 32 (POPMYJIOIO (T KM/PIK)
_ qrl pvnT365a )

[+ ,B Vmlb-p
Jie: ¢, — HOMIHAJIbHAa BaHTAXKOITiJHOMHICTh TPAHCIOPTHOTO
3aco0y, T; y — KOe(illiEHT BUKOPUCTaHHS BaHTaKOIiAHOM-
HOCTI; f,,, — 4aC 3aBaHTA)KEHHs T4 PO3BAHTAKEHHS aBTOMO-
611, Tox; f — KoedilieHT BUKOPUCTAaHHS MPOOITy; v, — TeX-
HiYHa IIBUJIKICTD PYXY TPaHCIIOPTHOTO 3ac00y, KM/TOI; o —
KOE(II[iEHT BUKOPUCTAHHS aBTOMOOLIS; [ — cepemHs IOB-
JKUHA 13/IKH 13 BaHTaXXeM, KM; 1 — Jac y Hapsizi, Tof.

Bapto 3a3HaumTH, MO AESKi TEXHIKO-EKCIUTyaTallifiHi
MOKa3HUKH JUIS CHELiaIbHUX TPaHCIOpTHHUX 3aco0iB OT-
10A (KamA3-43253) i OT-20 (ISUZU NQR 71P) Bxe po3-
IIISTHYTO B HayKoBii cratti (Popovych et al., 2014), npore
BOHH IOTPEOYIOTH JONOBHEHHS Ta IMOPiBHAHHS 3 1HIIUM pYy-
XOMHM CKJIAJIOM.

BuxinHi 1afi 1y IpOBEAECHHS PO3PaxyHKIB HABEACHO Y
Tabm. 5.

OTke, miciast TPOBEACHHS PO3PAXYHKIB 32 3aJEKHICTIO
(2) BcTaHOBIEHO CEpEIHBOPIYHY MPOAYKTHUBHICTH CIICIi-
aJPHUX MAIllMH JUIS TIepEeBE3CHHST HEOEe3MEeUHUX BiAXOMIB Y
ckiIai mooyroBux (Tadam. 6).

3a pe3ysibpTaTaMu MPOBEICHNX PO3PaxyHKiB BCTAHOBIIC-
HO, II0 HaWBUILOIO € CepelHbOPIYHA MPOMYKTUBHICTh IS
OT-20 (31J1-433360), mo crarnoButh 96780,2 T xM/pik. [lo-
Ka3HUK CepelHbOPIYHOI IPOIYKTUBHOCTI CIENiaIbHOTO aB-
TOMOOUIS Ma€e BaXXJIMBE 3HAUCHHS il 9ac TPAHCIIOPTYBaH-
HS HEOE3MEYHUX BIiIXOIB y CKIAAl TBEPAUX MOOYTOBUX Yy
Mexax Micra. Y TaOi. 7 HaBeIleHO MAaTpUIO PO3paxyHKY
JTAJIBHOCTI TPaHCIIOPTYBaHHSI.

P

Tao6ua. S. Buxigni nani 1151 po3paxyHKy rpaHMYHOI BiicTaHi TpaHCHOPTYBaHHSA Ta cepeHbOPiYHOI MPOAYKTUBHOCTI
TPAHCIOPTHHX 32c00iB

Tun crienTpancnopTy laci G T v, KM/TOJI y S t, TOXT [, kM o T, ron
OT-10A KamA3-43253 5 90 0,75 0,55 1 15 0,7 8
OT-20 ISUZU NQR 71P 2,9 120 0,7 0,52 0,5 15 0,7 8
OT-20 31J1-433360 3,7 90 0,7 0,52 0,5 15 0,7 8
CA-11 KamA3-6540 10 80 0,5 0,5 1,5 15 0,7 8
KpA3 K16.2 KpA3 H23.2 16 85 0,7 0,5 0,5 15 0,7 8
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Tao0u. 6. BcraHoBJIeHa cepeJHbOPiYHA MPOAYKTHBHICTD JOCTIZKYBAHUX TPAHCIOPTHHUX 3ac00iB

Tun cnenrpascnopry aci W, T kM/pik
OT-10A KamA3-43253 71588,2
OT-20 ISUZU NQR 71P 84064,1
OT-20 31J1-433360 96780,2
CA-11 KamA3-6540 81760,0
KpA3 K16.2 KpA3 H23.2 25162,3

Tao6u. 7. MaTpunsi po3paxyHKy AaIbHOCTI TPAHCTIOPTYBAHHS

Tun crieurpancnopty ot 12?2(51§§MA3 O%éOR(gSILI{)ZU 02323032?)1)‘]1 CA-l 61 5(418‘;MA3 KpA3 K16.2(H23.2)
OT-10A (KamA3-43253) * 7,75 23,83 0,68 -45.,4
OT-20 (ISUZU NQR 71P) 7,75 * 142,5 9,73 -35,4

OT-20 (31-433360) 23,83 142,5 * -0,21 -23.,9

CA-11 (KamA3-6540) 0,68 9,73 -0,21 * -89,4

KpA3 K16.2(H23.2) -45,4 -35,4 -23.,9 -89,4 *

OTKe, BHACHIZIOK ITPOBEICHNX PO3PaxXyHKIB BCTaHOBIIE-
HO, [0 HaWOUIbIIA TpaHMYHA BiJCTaHb TPAHCHOPTYBAHHSI
HeOe3NeYHNX BiAXOAIB y CKiIagi MOOYTOBHX, MIiCIs HOPiB-
HSHHS JIBOX TPAaHCHOPTHUX 3aco0iB, ctanoBuTh st OT-20
(31J1-433360) — Bix 23,83 kM 1m0 142,5 xM.

TexHiuHmit piBeHb crenianbHOI TEXHIKU ISl TPAHCIIOpP-
TyBaHHSA HEOE3NEYHUX BIIXOMIB Yy CKJIaZl TBEpAUX IOOyTO-
BrX. BifoMo, 110 OCHOBHMMH ITOKa3HUKaMH, SIKi XapakTe-
PHU3YIOTh TEXHIYHUH piBEHb TPAHCIIOPTHUX 3acO0IB IS Tie-
peBe3eHHsI HeOe3eYHNX BaHTaXiB, € TATOMa Maca CIero0-
JagHaHHA (T), TUTOMA MOTYXHICTh ABUTYHa (KBT/T), Koedi-
uient kommaxtHocTi (M°/M’) (Aleksandrovskaia et al.,
1984).

[Muromy Macy crieriagbHOrO 00JIaAHAHHS BH3HAYAIOTH
3a 3aJexKHICTIO (3)

€)

IIe: ¢, — Maca CIIeI[iaJIbHOro 00JajHaHHs, T; ) — Maca He-
0e3IeYHNX BiIXOJIB, SIKi TPAHCIIOPTYIOThCS, T.

[MuTOMy TOTYXHICTh ABWUTYHA BU3HAYAIOTH SK BiJHO-
IICHHS TOTYXKHOCTI IBUT'YHa 0a30BOT'O aBTOMOOLITS 0 Macu
HeOe3IMEeYHHX BiAXO/IIB, SIKi TPAHCIOPTYIOTH (4):

Nn = E 5
ne N — HOTYKHICTh IBUTYHA 0a30BOro aBToMo0iis, KBT.
KoedimieHT KOMITAKTHOCTI — II¢ BiJHOIICHHS ILIOIII,
SIKy 3aiiMae aBTOMOOLIB JI0 MICTKOCTi Ky30Ba (5):

(4)

_Lr3-Brs
Vi

©)

ne: Ly — MOBXXKMHA TPAHCIIOPTHOTO 3ac00y, M; Br; — MHpH-
HA TPAHCIIOPTHOTO 3ac00y, M; Vj — 06'eM Ky30Ba, M.
Buxigni qani a1st po3paxyHKy TEXHIYHOTO pPiBHS TpaH-
CIOpPTHHX 3ac00iB HaBeJIeHO y Tabu. 8.
PesynpraTn po3paxyHKiB TEXHIYHOTO PiBHS TPaHCIIOP-
THHX 3ac00iB s TTepeBe3eHHs HeOe3NeYHNX BiJIXOIB Ha-
BEJICHO y Ta0iI. 9.

Tao6u. 8. Buxigui nani st po3paxyHky TeXHi4HOro piBHsI TPAHCIOPTHUX 3ac00iB

Tun crienTpancnopTy laci Go6, T O, T N, kBt L3, M Br;, M Vi, M
OT-10A KamA3-43253 0,5 5 1493 7,48 2,5 7,7
OT-20 ISUZU NQR 71P 0,6 2,9 89 6,61 2,11 5,1
OT-20 31J1-433360 0,6 6 136 6,43 2,5 5,29
CA-11 KamA3-6540 1 10 206 8,15 2,79 22,2
KpA3 K16.2 KpA3 H23.2 6,4 16 266 9,2 2,49 30

Taou. 9. ExcruryaraniiiHo-TexHiYHA XapaKTepUCTHKA TPAHCIIOPTHUX 3ac00iB VIS NepeBe3eHHs1 He0e3MeYHHX Biaxonis

Tun cnenrpascnopry aci qn, T N,, kB1/T Ui
OT-10A KamA3-43253 0,1 29,9 2,43
OT-20 ISUZU NQR 71P 0,2 30,7 2,73
OT-20 31J1-433360 0,1 22,7 3,04
CA-11 KamA3-6540 0,1 20,6 1,02
KpA3 K16.2 KpA3 H23.2 0,4 16,6 0,76

BucnoBku. CrenianbHa TexHiKa I TPAaHCIOPTYBAaHHS
BiJIXO/IiB Ta HEOE3MEUHNX BiXO/IB Y CKIaJi MOOYTOBUX Bi-
Jirpae BaXIMBY poiib y cdepi 30epexeHHsT NOBKIJUIA Ta
MMABUILEHHS €KOJIOTiYHOi Oe3mexu. [IuraHHsa migBHUILEHHS
eQEeKTUBHOCTI CHelialbHOI TEXHIKM AJIsl TPAHCIIOPTYBaHHS
HeOe3NeYHNX BiAXOIB NPSIMO BIUTMBAIOTH Ha MOXIIMBICTH
Mirparuii HeOe3eyHHX peyoBUH y 6i0TY.

JlocmipKeHHs MTOKa3aiy, IO HalKpaml MMOKa3HUKH 3a-
TaJIbHOI eKCILTyaTalifHO-TEXHIYHOI XapaKTEePUCTHKH TPaH-
CHOPTHHX 3aco0iB Uil HepeBe3eHHs] HeOEe3eUHNX BaHTa-
KIB HaJISKaTh: 32 MMUTOMOIO Macol0 CIEI[iaIbHOro 00Ja-
HaHHA crieraBromMo0inst — KpA3 K16.2 — 0,4 1; 3a muromMoro
notyxsictio nsuryna — OT-20 (ISUZU NQR 71P) —
30,7 xBt; 3a kxoedinienrom xommaktHocTi — OT-20 (31JI-
433360) — 3,04. HaiiBuioro € cepeaHbopiuHa MIPOIyKTHB-
Hicte i1 OT-20 (31J1-433360), mo craHoButh 96780,2 T
KM/piK.

3a BaHTaxXomiAHoMHIcTIO (16 T) Ta 00'eMOM KOHTElHHEpA
JUTST HeOE3TEeYHUX BIAXOMIB y CKJIAIl TBEPAUX ITOOYTOBUX
(30 M’) Haiikpani TeXHiuHi XapaKTePUCTHKH HAJIEKATh CIie-
maBToMo0OuTI0 KpA3 K16.2.
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3®PEKTUBHOCTD 3KCIIJIYATALIUM CIIELIUAJIbHOW TEXHUKHU
AJIA TPAHCIIOPTUPOBKH OITIACHbIX OTX0/10B B COCTABE BbITOBbBIX

OmnacHble OTXO/BI B COCTaBE OBITOBBIX OTXOJOB COOMPAIOTCS OTIEIBHO OT JPYTHX BHIOB OTXOMOB, @ TAKXKE TOJDKHBI OTAEISTHCS
Ha 3Tare cOopa WK COPTUPOBKHU U NIEPEaBaTECS IOTPEOUTEISIMU U UCTIOTHUTEISIMHE YCIIYT 110 BEIBO3Y OBITOBBIX OTXOJIOB CIICIHAIIH-
3WPOBAaHHEIM TPEIPHATHSIM, OIYIUBIINM JIMIEH3UN Ha OCYIIECTBIICHHE onepanuii B cepe oOpalieHus ¢ OMacHBIMU OTXOJaMH.
[puBeneHs! pe3ynbTaThl HCCIeROBaHUH 3()()EKTHBHOCTH SKCINTYaTAIlMU CHIENUAIBHON TEXHUKH Ul TPAHCIIOPTHPOBKU OMACHBIX OT-
XOJIOB B COCTaBE OBITOBBIX. Bompockl 3(h(eKTHBHOCTH SKCINTyaTaluy CIeNUaIbHON TeXHUKH AJIsI TPAHCIOPTHPOBKH ONACHBIX OTXO-
JIOB B COCTaBE OBITOBBIX UPE3BBIUAHHO aKTyaJbHBI U HCCIEIYIOTCS MHOTUMH yaeHBIMU. OHako u3ydeHue 3G eKkTHBHOCTH 3KCILTY-
aTalM COBPEMEHHBIX TPAHCIOPTHEBIX CPEACTB TpeOyeT Oonee TIyOOKHX HCCIENOBaHUN U pacdeToB. Y CTAHOBIICHO, YTO HAMITY4IINE
MOKa3aTeNN 00IIeH IKCINTyaTallnOHHO-TEXHUIECKOH XapaKTePUCTUKH TPAHCIIOPTHBIX CPEJICTB IS IEPEBO3KH OIACHBIX TPY30B OTHO-
CATCS: TI0 YACIBHOM Macce CIEUaIbHOT0 000pyAoBaHus K creriaproMoomnto: KpA3 K16.2-0,4 1; o ynenbpHONH MOIHOCTH JIBUTATE-
s OT-20 (ISUZU NQR 71P) — 30,7 xBt; mo ko3 dumenty kommakraocta: OT-20 (31J1-433360) — 3,04. Haussicmueii siBiseTcst
cpenHeronoBas nmponsBoantenbHocTh st OT-20 (3WJ1-433360) u cocrasuster 96780,2 T kM / rox. Ilo rpy3onogsemuoctu (16 1) u
0GBbeMy KOHTEHHepa I OIACHBIX OTXOO0B B COCTABE TBEPHBIX OLITOBBIX (30 M’) HAMIYUNINE TEXHHUCCKHE XAapaKTEPHCTHKH MPH-

Hajexar crenasromoomto KpA3 K16.2.

Knroueswie cnosa: sxomormueckast 6e3OHaCHOCTb; OKOJIOTUYECKasd OIMaCHOCTh; TPAHCIIOPTHBIE CPEZICTBA; CBAJIKA.

N. P. Popovych?, M. S. Malovanyy?, V. V. Popovych3
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EFFECTIVENESS OF SPECIALISED EQUIPMENT OPERATION FOR TRANSPORTATION
OF HAZARDOUS WASTE IN THE COMPOSITION OF HOUSEHOLD MATERIALS

One of the key principles of state environmental safety is the efficient waste management. A significant factor in the impact on
the environment is the presence of hazardous waste in the household materials. There is a tendency to accumulate hazardous waste in
containers together with household ones in Ukraine's settlements. Hazardous waste in the composition of household waste is collec-
ted separately from other types of household waste; it should be also separated at the stage of collection or sorting and passed by con-
sumers and operators of household waste disposal services to specialized enterprises having licenses for operations in the field of ha-
zardous waste management. This situation is primarily due to the lack of specialized containers for hazardous waste and specialized
equipment. Therefore, the purpose of the research is to define technical and operational indicators of specialized vehicles for hazar-
dous substances transportation and to choose the most optimal model. The authors used mathematical and statistical methods in the
course of the study. We present the results of investigation of efficiency of operation of the specialized equipment for transportation
of hazardous waste in household waste composition. The issue of the efficiency of the operation of specialized equipment for the
transportation of hazardous waste in the household waste composition is extremely relevant; hence it is being researched by many
scientists. However, the study of the efficiency of modern vehicles operation requires in-depth research and calculations. Conseq-
uently, the best indicators of the overall operational and technical characteristics of the vehicles for the transportation of hazardous
stuff are as follows: according to the specific weight of specialized vehicle equipment: KRAZ K16.2-0.4 tons; for specific engine po-
wer: OT-20 (ISUZU NQR 71P) — 30.7 kW; by the coefficient of compactness: OT-20 (ZIL-433360) — 3.04. The highest annual ave-
rage productivity for OT-20 (ZIL-433360) is 96780.2 t km/year. By the load capacity (16 tons) and the volume of the container for
hazardous waste in the solid household waste (30 m3), a specialized KRAZ K16.2 has the best technical characteristics.

Keywords: environmental safety; environmental hazard; vehicles; landfill.
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