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AHani3 KOHCTpPYKLUin Ta MeToaMKaA
pOo3paxyHKy Ma3yTHUX nNanbHUKIB ansa
onanoBasibHUX CUCTEM

Irop Toxapcbkui '©/y Bonogumup Naépineunb

Purpose. This article aims to show the principle and methodology of developing
simple fuel oil burners for autonomous heating boilers that will provide room and
water heating, making buildings independent of centralized heat supply. Design /
Method / Approach. The research is based on the analysis of existing data on
modern heating systems and their calculation methods for the synthesis of simple
and compact solutions for the development of new burners. Findings. The result
of the work is the disclosure of the operating principles of fuel oil burners, a com-
parison of their advantages and disadvantages. Based on these data, the simplest
and most appropriate type of construction was chosen. The method of its calcula-
tion was revealed, which allows you to find its key dimensions and characteristics
of the flame torch, which can be used for further calculation of the firebox based
on this burner. Theoretical Implications. The study deepens the understanding of
the principles of operation of liquid fuel burners and offers a new approach to their
calculation, which can be the basis for further scientific developments in this field.
Practical Implications. The disclosed method for calculating the burner makes it
possible to obtain its dimensions and the characteristics of the flame torch in the
furnace when the input parameters are changed. This makes it possible to quickly
select the optimal option for various input data of the heating system without limit-
ing yourself to the case presented in the article Originality / Value. The novelty of
the work is the creation of a relatively simple methodology for calculating fuel oil
burners, which allows you to quickly develop optimal solutions for various heating
systems. Specific numerical values allow you to compare the obtained system with
analogues to identify its advantages and disadvantages. Research Limitations /
Future Research. This study is somewhat limited in detail regarding some specific
feed and combustion systems. This is due to their narrow role in heating systems,
which are characteristic only for industrial enterprises and sea transport. The data
obtained from this work will be the basis for calculating the heating boiler. Paper
Type. Theoretical, Methodological.
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Ha croronniniHiii 1eHs, 4yepe3 BUCOKHH PU3UK MTOLIKOPKEHHS TEIJIO- Ta eJle-
KTPOCTaHIII}, aKTyaJbHO CTOITh NUTAHHS MPO 3a0e3nmeueHHs 00irpiBy B XOJOIHI
MOPH POKY POOOYMX IPUMILIEHb, TAKUX SIK JIKapHI, IIKOJIN, IPOMHUCIIOBI Ta 000-
POHHI i AIpHUEMCTBA.

OnHuM 13 BapiaHTIB pO3B’sI3aHHS 1Ii€] 3a/1a4l € BCTAHOBJICHHSI PE3EPBHUX KO-
TIIiB, 0 OyIyTh MPAIFOBATH HA PIAKOMY MANWBi, SIKE 3HAYHO MPOCTIIIe TOCTaB-
JATH aBTOTPAHCIIOPTOM Yy Pa3i MOIMIKOHKEHHS LEHTPAIbHUX MaricTpaniei.

Jlst ekoHOMIT KOIITIB MaJMBOM MOXKe OyTH Ma3yT, SKHUH B JIeKUJIbKa pasiB jie-
IICBIIHH 32 U3eIbHE NajbHe. Uepes Te, 0 BCTaHOBICHHS 03HAUYCHUX KOTIIiB PO-
3IIIAETHCS SIK THMYACOBE PILIEHHs], MOTEHIIHHE 3a0pyIHEHHS HABKOJIUIIHBOTO
cepenoBuIna Oyne HU3bKIM.

MeTta

MeTtoro po0OTH € aHai3 ICHYIOUYNX KOHCTPYKTUBHUX PIllIEHb JJISi CTBOPECHHSI
Ma3yTHHUX MaJILHUKIB Ta MOOYI0Ba METOAMKH X po3paxyHKy. Hacammepen HeoO-
X1IHO MaTH MOXJTMBICTh PO3PaxyBaTh FeOMETPUYHI MapaMETPH MaIbHHUKA, IO Bi-
JUIOBiIany O 3aJaHUM TTOYaTKOBHUM YMOBaM, a TaKOX (hakesy MoiyM’si, SsKMi BiH
yTBopro€. Lli naHHi 103BONSTH MOYATH PO3POOKY CUCTEMH OMAICHHS Ha OCHOBI
TaKOro I1aJIbHUKA.

HAaHi Ta meTOogM

Jst eeKTUBHOTO CIIAJIFOBaHHS B TOIILI PiJIKe MaJIbHE PO3MIITIOETHCS TTiJT Yac
nozayi B Tonky koria. Jasi, 3MilIyro4nch 13 10CTaTHhOIO KUIBKICTIO MOBITPS, 1S
aepo30JIbHA CyMill 3aiiMaeThes. [OpiHHS Ma3yTy BilOyBA€THCS TOJIOBHUM YHHOM
B ra3oBiii ()a3i, Koiu HOro Kparwii BUIIAPOBYIOTHCS 3a PaXyHOK Teruia Bia (akery
noym’st. 31 3MEHIIEHHAM PO3Mipy Kpariellb, Ha K€ po30MBa€ThCS MaInBO, BUIIA-
POBYBaHHS Ta 3rOpaHHs MIPUCKOPIOETHCS. [1oBITpst, HEOOXiHE AJIs 3rOpPaHHsL, 3a-
JIeXHO BiJl THITy MAJbHUKA, MOXE TTOAABATUCS, SIK Pa3oM i3 MaJbHUM B Hpoleci
PO3IUIICHHS TaK 1 OKPEeMO IiCysl OYaTKy po3nuiieHHs. J[o TOro * iCHyIOTb pi-
IIEHHS, B SIKUX YacTHHA ITOBITPsI MOTPAILIsI€ B TONKY Pa3oM 3 IaJbHUM, a iHIIa —
MOJIAETHCSI YK€ B CaMy TOMKY. Y [bOMY BHIIAJIKy TOBITPSI PO3ALIAETHCS HA Hep-
BUHHE (T€ 1110 i€ 3 MAIbHIM) Ta BTOPHHHE.

VY pasi BUKOPHCTaHHS Ma3yTy CJIiJl BpaxoByBaTH, 110 Horo 3aiiManHs BifOy-
Ba€eThCs 3a Temrieparyp, Bunux 0°C. ¥ pasi 3MeHIIeHHS 1i€l TeMIepaTypH Biaoy-
BA€THCS MOMYTHIHHSI TTAJIMBA 3 YTBOPEHHSM KPUCTAJIB JIbOJY Ta BHIUICHHSM Ia-
padiHOBUX BYINICBOAHIB, SKi 3a0pYJHIOIOTH (DiIBTPH Ta 3HAYHO 30UIBIIYIOTH T'yC-
TuHY. Take SBUIIE 3yMOBIIIOE HEOOXiTHICTh BCTAHOBJICHHS CUCTEMH HiAirpiBy ma-
JIHOTO.

Ma3yTHi TaJIbHUKH TOJIOBHUM YHHOM PO3MOAUISIIOTECS 3a CIIOCOOOM pO3IH-
nenns nanmsa (Baukal Jr, 2012, pp. 309-324):

— MeXaHIYHe PO3IMWICHHS,;

— PO3MWICHHS MapoM abo MOBITPSIM.

MexaHi4Hi pO3MIIIOBAYi MPAIOIOTH MUISIXOM TOAaY1 JU3ETHHOTO ManuBa i
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BUCcOKUM THCKOM 2 — 7 MIla (Basu et al., 2000, p. 84) 3anexHo Bij HeoOXiqHOT
MOTYXHOCTI KOTJIA.

KoHcTpyKIist manbHUKa 3 MEXaHIYHUM PO3IWICHHSIM Ma€e pO3NOLIbHY BCTa-
BKY, KaMepy 3aKpy4eHHsS Ta po3mmIoBaibHE corio (pucyHok 1). Koncrpykiis
PO3IOALIFYOT BCTAaBKH Nepeadayae HassBHICTh OTBOPIB, PO3TAallIOBAHUX OJIMIKYE 10
CTIHOK manbHuKa. [Ipoxomsun yepe3 Taki BCTaBKH IOTiK pO30UBAETHCS Ha OiIbII
IpiOHI YaCTHHM 1 IIPSAMYeE 0 KaMepH 3aKpydeHHA. Y Hill manbHe 3aKpydyeThCs,
MPOXOASYH Yepe3 CIipaibHO PO3TAIIOBaHI HAIIPSIMHI, IICIIS YOTO MPUCKOPIOETHCS
4epes 3BY)KCHHs B PO3NUIIIOBAIEHOMY COIUI Ta NOTPAIUISE B TOIKY. Po3mueHHs
BiZIOyBa€THCS 3aB/SIKM 3HAYHUM BiJLIEHTPOBUM CHJIaM Y PO3IrHaHOMY ITOTOLI, IO
BUXOZUTB i3 COTIIA.

TonoBHUM HEZOJIIKOM Takoi KOHCTPYKIIi € By3bKHI Jiana3oH peryaroBaHHI
HOTYXKHOCTI 4epe3 MOTIPIICHHS PO3MWICHHS y pa3i 3MEHIIICHHS THCKY ITaIbHOTO.
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Pucynok 1 — Ma3yTHHii NaJbHUK 3 MEXaHIYHUM PO3NUJICHHAM
(I:xepeso: Basu et al., 2000, pp. 83—84)

JJis pO3NHMIICHHS TaKOX MOXE 3aCTOCOBYBATUCH IIBHIKUHN IOTIK Ta3y, KU
CTUKAETHCS 3 TIOBUTLHUM MOTOKOM TAJIBHOTO. 32 TAKUM TPUHITUIIOM MPAIIOIOTh
MAJEHUKA 3 TTAPOBHM a00 MOBITPSHUM PO3MIIIOBAILHUM CEPEIOBHIIEM (PHCY-
HOK 2). Y cy4JacHHMX NaJIbHHKaX HeoOXilHa BUTpATa PO3MIIIOBAILHOTO a3y 3Ha-
xomuTbes B Mexkax 0.02 — 0.1 kr Ha Kiorpam najixbsHOro. THCK MaTbHOTO HA BXOI
JocTatHhOo MaT B Mexax 0.2 — 0.25 MIla, 3a mux yMoB map abo TOBIiTps mojaa-
ethes mig Tuckom 0.5 — 0.75 MIla.

Y TOpiBHAHHI 3 MEXaHIYHAMH HaJbHUKaMH, DPO3IMIICHHS BiIOyBa€ThCS
OUTBIII SIKICHO 1 3’ SIBISAETHCA MOJKIIMBICTB PETYITIOBATH NOTYKHICTh KOTJIA B 3HAYHO
OLIBIINX Jiala30Hax.
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Pucynoxk 2 — Ma3yTHuii NaJbHUK 3 NAPOBUM PO3NHIIOBAIbHUM CepeioBHIIeM
(I:xepesio: Basu et al., 2000, p. 94)

PosnutoBadi HU3bKOTO THCKY (PHCYHOK 3) JI03BOJISIIOTH CIIPOCTUTH KOHCTPY-
KIIiFO0 MaJbHUKA Ta Pa30M i3 IIUM 30€pErTH BHCOKY SIKICTh PO3MHJICHHS Ma3yTy.
IoBiTpsHMIt MOTIK pyxaeThes 31 mBUAKicTio 70 — 100 M/c i HaATUIIKOBUM TH-
ckom 2 — 7 KIla (Basu et al., 2000, p. 102).

UYepes HIKUUH THCK y CUCTEMI JUISl PO3MUIICHHS, SIK IPABUIIO, BUKOPUCTOBY-
€THCS BCE HEOOXI1/THE JJIsl TOPiHHS MOBITPSI.

lﬂosin)x
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|

Pucynok 3 — Ma3yTHuii nan1bHIK HU3bKOro THCKY ([I:kepesio: CTBOpeHo aBTOpamMu)

I3 BuIIE3a3HaUCHHUX BH/IIB MAJIBHUKIB HAHOLIBII IPUIATHUM VISl KOTJIa Ofla-
JICHHS € PO3MIIIOBAY HU3BKOTO TUCKY 3aBISIKH MIPOCTiil KOHCTPYKIII Ta BiTHOCHO
HEBHCOKHM 3HAUEHHSIM THCKIB IOBITPsS 1 manbHOTO Ha Bxoxi. Lle B cBolO uepry
POOHUTH KOHCTPYKIIIIO CHCTEMH TIPOCTIMIONO Ta [AemeBor. Hemomik, skum € Mana
MOTY>KHICTB, TIOPIBHSHO 3 IHIIMMH BapiaHTaMH MaJIbHUKIB, HE BiAIrpae cyTTeBOT
poii gepes Te, o KOTeN MPU3HAYCHUH s HarpiBy Boau. Bin Moxe OyTH BHKO-
HaHWi1 63 BUCOKOTO MUTOMOTI'O TETJIOBHIIIEHHS B TOIILI.
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s moOynoBY reoMeTpii majJbHUKa HEOOX1THO 3HAWTH AiaMETPH MAaJIUBHOI i
TIOBITPSIHO1 MaricTpaii (pUCYHOK 4).

rl'[ﬂ}'[ D nan

PucyHok 4 — TeoMeTpuYHi XapaKTePUCTHKH IU3€JIbHOIO NAJIbLHUKA HU3bKOIO THCKY
(Ixepeso: CTBOpeHO aBTOPaMH)

BHyTpilHii qiamMeTp nanuBHOi TpyOu D,,; 3HAXOJUTHCS 32 MACOBOIO BUTpa-
TorO nanuBa G, :

Dyan = /4Gy )B60T " Py * Bran), M = 188 [~ am (1)
1€ Pran — MIITBHICT HaIUBa KI/M>;
ne G, — MacoBa BUTpara IMajnuBa Kr/TO;
Yan — MIBAAKICTH TOAAYi MANBEHOTO, OepeThes B Mexkax 0.1-1 m/c.
MacoBa BUTpaTa NaJIbHOTO 3HAXOAUTHCS 32 3HAYCHHSM TEIUIOBOT MOTYKHOCTI
NaJbHUKA.

Gpan = %. Kr/c = 3600%Kr/r0a )

ne W — temnoBingaua manbHrka, KBT;
Jie Q — TerIOTBOPHICTh Ma3yTy, siky MoxHa npuiiHsaTu 40000 KB1/kr;

[Tnoma 3pi3y mamuBHOTO coria A,

Gran 2
Apan = 1967”nanm,MM 3)

1€ Upan — KOeDillieHT PO3IIMPEHHS MAJUBHOTO COILIA KI/M>, OepeThcsa B MexkKax
0,2- 0,3; P, — THUCK TaluBa Ha BXOMAiI O COIUIA, 3HAXOIWTHCS B MeEXax
30 — 150 KIIa.

BHyTpinHiii 1iaMeTp Ha BXOAi A0 MOBITpsHOTO NMarpyoky D,:

Ga

D, =188 |-=-

, MM 4

1€ p, — WIIBHICTB TOBITPS KI/M?;
G, — MacoBa BUTpaTa HOBITPS KI/C;
Y, — MBHUIKICTH MMoja4i MoBiTps, 6eperscs B Mexxax 70—100 m/c.
IMoBiTpst mopaeTses 3 KoedinieHToM HauMIKy a=1.1-1.15, mo 3abe3neuye
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MOBHOTY 3TOPaHHS:
G, = a-13.5G,,,, kr/roj (5)

[Tiromma Ha BUXOi 3 MOBITPSIHOTO cotuia A, :

A, =196-2 \/: MM? (6)

Je U, — KoedilieHT po3IKpeHHs NOBITPSHOTO coruia, 6eperbes B Mexxax 0.6—0.8;
P, — THCK TIOBITpS Ha BXOJIi, 3HAXOIUThCA B Mexax 2—7 Klla;
— 00’ eMHa BUTpaTa MOBITPSI, M>/TO/.
JowxuHa monym’st L B nepiomy HadmmxenHi (Pourhoseini, et al., 2021):

L=2(42+% )da,M (7)

PesynbTatmn

Po3paxyHox po3mipiB nansHUKa poBeaeHo 3a hopmyinamu 1-6. IToTyxkHICTh
TOIKH KoTiia 6epeTbest piBHOW 30 KBT, 10 BinnoBinae 3HaUSHHAM /IS IPOCTOTO
HaCTIHHOTO KoTIa. B Tomii kotia Oy/ie BUKOPUCTOBYBATHCS JIMIIE OAVH MaJIbHUK:

Gy = 3600 = 2.7,kr/rog (8)

39000
[IBraxicTh mogavi manbHOTO Uy, mpuitasTa 0.25 m/c:

Dyan = 18.8 /89003 = 2.07, MM 9)

Tuck nanpHOro Ha BXomi Ao coma By, = 30 KIla, xoediuieHT po3umupeHHs
comia Uy,, = 0.2:

2—7 = 0.512, Mm? (10)
V59030000

dian /‘”“a“ /‘“’512 0.81, MM (11)

Hapmmoxk nositpst a=1.15:
G, =1.15-13.5-41.9 =, kr/rog (12)

IIBuakicTe mogavi mositTps 15 m/c:

Anan = 196

41.9

D, =188
1.22-15

= 28.39, MM (13)

Tuck nositps Ha Bxoxi 1o comna P, = 7 KIla, koedinieHT po3mmpeHHs comia
U, =0.6:
A, = 1961z /122 /122 = 147.9 , MM? (14)
7000

/‘“‘a /‘”“ =132, MM (15)
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JomxuHa dakesry nomym’st CTBOPEHOTO MaJbHUKOM:

L =2<42 +%) 0.0137 =12, m (16)
“/1.22
OTpuMaHi po3Mipyu BUKOPHCTaHi JUIsi CTBOPEHHS €CKi3y NajbHUKa (pUCY-

HOK 5)

SR R
g\
- / A .
A
T L e e =5
o e
Al .

Pucynok 5 — Orpumani po3Mipu Au3e1bHOI0 NaJbHUKA
(Ixepeso: CTBOpeHO aBTOpaMH)

BuCHOBKM

Bysu po3kpuTi 0CHOBH pOOOTH HAHOLIBII PO3MOBCIOHKCHUX Ma3yTHUX Tallb-
HUKIB — MEXaHIYHUX Ta 3 PO3MILTIOBAIEHUM CEPEIOBHIICM.

Ha ocHOBI nanbHHKa 3 PO3NUIIIOBAJIBHUM CEPEOBHIIEM, SIK HAHOLIbII Mpak-
TUYHOTO JJIsl CTBOPEHHS MPOCTUX CHCTEM ONaJIeHHsI, Oyia moOyIoBaHa METOANKA
PO3paxyHKy HOro reOMETPUYHHX XapaKTEPUCTHK Ta PO3MIpIB (akeny moiaym’s,
IO BiH yTBOpIO€E. byna nmpogeMoHCcTpoBaHa MOCIIOBHICTE PO3pPaxyHKIB.

OTpuMaHi pe3yibTaTd Aal0Th MOXIIHBICTh OIIHUTH CKJIAAHICTH OAAIBIION
PO3pOOKHU KOTJIa Ha OCHOBI JAHOTO MAJTBHUKA.
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