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AnHortanus. IJenv.PaccMOTpeTs pa3inu4HBIE CXEMBl IpEIaraeMblX TOPEOK Ha MeileTaX M APYroM TBEPAOM TOILIHBE
OTEUECTBEHHOTO0 ¥ WMIIOPTHOrO Ipou3BojcTBa. CXEMBI PAacCMOTPEHbI C TOYKM 3pPCHUs YCTOMYMBOCTH M  YHPaBISIEMOCTH.
Omnpenennts npobieMHble MecTa UBAKTOPbI BIMSIOLINE Ha NPOLECC FOPEHHs. BBIACHUTb BIMSHUE HA MPOLECC TOPEHUS Pa3InyuHbIX
yacTell koHcTpykuuu.HaiiTn HegocTaTku cXeMbl yIpaBJieHHsl TOPENIKH U yCTPAHHUTh €€ BO3MOXKHBIE HefocTaTkH. Memoouka.Hivxe
NOJPOOHO ONKCaHa MPAKTUYECKU HCIIOJIb3yeMasl aBTOPAMH CXeMa YIpaBiIeHHs! paboToil rOpelIky C BBEJICHUEM B KOHTYD YIPaBICHHS
obpatHoii cBsa3u. [loka3aHOo U JaHO OOBSCHEHNE 3HAUNTCIPHOMY YBEIMUCHHUIO 30HEI ycToiunBOCTH cXeMbl ¢ OC 1o oTKIOHEeHHI0. B
TIPUBEJIEHHON OJIOK CXeMe I0Ka3aH TakKe KOHTYP YIpaBJIEHHs MOIIHOCTBIO TOPEJKHU. B 4acTHOM cilydae KOHTYP CIYKHUT LEJsM
TIOJIePoKaHusl TTapaMeTpoB Beero komiuiekca TI'Y — morpebuTens; Hanpumep, NoJJep:KaHie TEMIIEpaTypbl B TEIUINIE KaK JHEM —
HOYBIO, TaK U OCEHb — 3uMa. Pe3ynbmamer.OTMEUEHA Y30CTh 30H YCTOHYMBOM pabOTHI CHCTEM H3-33 CHIIBHOH HEIMHEHHOCTH H
B3aMMOBIIMSIHUSI [TAPAMETPOB, XapaKTEPH3YIOUIMX CHCTeMy. Tak Ooublas TEIIOEMKOCTH KOPITyca TOPHA TOPENOK OMpENeIseT
(ba3oBy0 3amep)KKy B KOHTYypE CaMOpEryiIupoBaHMA Ipoliecca ropeHus. [lo-BuauMoMmy, He IO0aBIAT yCTOHYMBOCTH TaKue
3NIEMEHTHl KOHCTPYKIUH KaK pa3JielleHHe 30H TOPHA U 30HBI OCHOBHOTO CTOpPAHWS TOPIOYMX Ta30B, TAKXKe, KaK M HCIOIb30BAHHUE
obmell Tsarm A GOPMUPOBAHUS TOTOKA MEPBUYHOrO BO3AyXa, BMECTO OTAENbHOTO BeHTWIATOpa. Hayunas nosusnau
npakmuueckas 3nauumocms.C BBEICHUEM OOpDATHOW CBSA3M, HUBEIHPYIOIICH ACHCTBHE BO3MYIIANOIIUX (DaKTOPOB, MOSABIACTCA
BO3MOKHOCTb YIIPABJICHUS! MOIIHOCTBIO PEryJIMPOBaHUEM TSTH, JUlsl TOpeiok maioi moiiHoctd 4-20 kBT, ropenxu Ha 50 kBT u
Gosnee peryanpyroTcs NEPBUYHBIM BO3IYyXOM, C YUETOM TOTO YTO BTOPUYHBIH BO3AYX AJS TAKUX FOPETIOK MOJAETCs ¢ HEOOXOAUMBIM
n30BITKOM. YCTaHOBKAa TEpMOpeNe B HEOOXONMMOM IO TEXHOJOTMH MECTe JaeT BO3MOXKHOCTb, paHee HEIOCTYIHYIO,
CTabMIN3NPOBATh BBIXOJHEIE IapaMeTpbl komiuiekca TI'Y-o0bexr. [Ipn HeoOxoquMocTuTEMIIEpaTypy MOXXHO MEHSTD 110 TPpauKy,
pacnucaHuIO U Ip. XOpOIIO CIPOEKTHPOBAHHAS CHUCTEMa C TaKMM OJIOKOM YIpaBICHHS I03BOJSET PEryIHpPOBAaTh MOIIHOCTH B
Jana3oHe 0 65%.
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AHortanis. Mema. Po3rinsHyTH pi3HI CXeMH 3allpONOHOBAaHHX IIANBHUKIB Ha IeJleTax 1 JpyroMy TBEpAOMY IIaJIUBi
BITYM3HSIHOTO Ta iMIIOPTHOTO BUPOOHHUITBA. CXeMH PO3TIISIHYTI 3 TOUKH 30py CTIHKOCTI i kepoBaHocTi. Busnaunty npobiemaTnyHi
Micis Ta pakTOpH SIKi BIUINBAIOTH HA MPOLEC TOPIHHS Ta YCYHYTH ii MOMJIUBI HEJIOJIIKY. BUSCHNTH BILIMB Ha IpoLiec TOPIHHS Pi3HUX
eNICMEHTIB KOHCTPYKILii. 3HAHTH HENOTIKM CXEMH YIpPaBIiHHA pPOOOTON manbHUKa Memoouka. Hwxde NOKIamHO oOIHMcaHa
NIPAKTHYHE BUKOPUCTAHHs aBTOPAMH CXeMa YIPABIIHHS POOOTOIO NaJbHHUKA 3 BBEACHHSIM B KOHTYP YIPABIIiHHS 3BOPOTHOTO 3B'SI3KY.
IToka3aHO 1 maHO MOSICHEHHS 3HAYHOTO 30UNBINEHHS 30HHM CTilikocti cxemu 3 OC 3a BigxwieHHAM. Y HaBeleHiH OIok cxeMi
TIOKa3aHUH TAKOX KOHTYp YIPaBIiHHSA IOTYXKHICTIO TaJbHUKA. B OKpeMOMy BHMNAAKy KOHTYP CIYXKHTb LUISM MiATPHMKH
napamMerpiB BCboro komiuiekcy TI'Y - crioxkuBay; HanpHKIa, MATPUMAHHS TEMIIEPATYpPH B TEIUIUI SK BAEHb - BHOUI, TaK i OCIiHb -
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3uma. Pezyasmamu.Bin3HaueHo By3bKICTh 30H CTIliKOi poOOTH cHCTEM Yepe3 CHIIbHY He JIHIHHICTD 1 B3a€MOBILUIUBY [apaMeTpiB, 110
XapaKTepHU3ylOTh CHCTEeMy. TaKk BellMKa TeINIOEMHICTh KOPIyCy TOpHa MalbHUKIB BH3Hadae (Da3oBy 3aTpUMKy B KOHTYpI
caMOperyJIloBaHHs Npolecy ropinxs. MaOyTh, He JOJAIOTh CTIMKOCTI Taki €JIeMEHTH KOHCTPYKILIi SK TMOJUT 30H TOpHA i 30HH
OCHOBHOTO 3TOPSHHS TOPIOYHX Ta3iB, TAKOXK, SIK 1 BHKOPHCTAHHA 3araybHOI TATH A (pOpMyBaHHS NMOTOKY IEPBUHHOTO IOBITPS,
3amicTh Okpemoro BeHTwisTopa. Hoeusna i npakxmuuna 3nauywiicms. 3 BBEICHHAM 3BOPOTHOTO 3B'3Ky, IO HiBEIIOE 0
30yproounx (hakTopiB, 3'SIBISIETHCS MOXKJIMBICT YIIPABIIHHS IOTYXXHICTIO PETYIIOBAHHSIM TSTH, IS HATBHUKIB MaIol HOTYXKHOCTI 4-
20 kBT, nanpHuky Ha 50 KBT i Ginble perymooThes IEPBUHHUM TIOBITPSM, 3 YpaxyBaHHSIM TOTO L0 BTOPUHHE MOBITPS A TaKHUX
MaJbHUKIB MMOJAETHCS 3 HEOOXIAHMUM HAIUIMIIKOM. Y CTAHOBKA TepMOpese B HEOOXiTHOMY 3a TEXHOJIOTIEIO MICI a€ MOXIHBICT,
paHille HeOCTyIHY, cTabii3yBaTH BuXiaHi mapamerpu koMiuiekcy TTY-06'ext. [Ipu HeoOXigHOCTI TeMIepaTypy MOXKHA MIiHATH 3a
rpadikoM, po3kianoMm Ta iH. JloOpe crpoekToBaHa CHCTEMa 3 TaKMM OJIOKOM YHPaBIIHHS JO3BOJISIE PEryJIIOBAaTH IOTYXHICTh B
JniarnaszoHi 10 65%.
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Abstract.Purpose. Consider the various schemes offered pellet burners and second solid fuel domestic and imported. Plans
discussed in terms of stability and manageability. Identify problematic places and factors affecting the combustion process and
eliminate its possible shortcomings. Clarify influence on the combustion of various elements of the design. Find disadvantages
burner control schemes work.Methods. The following describes in detail the practical use of the authors of the burner control scheme
with the introduction of a control loop feedback. Showing given an explanation and a significant increase in stability zone running
scheme for the deviation. The table also shows the block diagram power control circuit burner. In the particular case circuit serves
the purposes of the support all complex parameters TSU - the consumer; for example, maintaining the temperature in the greenhouse
as during the day - at night, and autumn - winter. Results. Noted narrow zones of steady work because of strong non linearity and
interference parameters characterizing the system. So great heat capacity of the furnace burners shell determines the phase delay
circuit self-regulation of the combustion process. Probably not add stability design elements such as the separation zones and the
zone of the furnace main burning combustible gases, as well as the use of common thrust to form a primary air flow, rather than the
fan. The novelty and practical significance. With the introduction of feedback, which eliminates the effect of disturbances, it is
possible to control power adjustable traction burners low power 4-20 kW, 50 kW burners and more regulated primary air, given the
fact that such secondary air burners served with necessary excess. Set thermostat at the desired site technology enables previously
inaccessible to stabilize the output parameters TSU complex object. If necessary, the temperature can be changed on schedule,
schedule and others. A well designed system with the control unit allows you to adjust capacity in the range of 65%.

Keywords: Pellets; TSU; resistance work; combustion mode

BBenenne KOJIMYecTBO rmoxaBaeMbIx meiet [11,12] Bo Bpemenu[7],
HEIIPEPBIBHOCTh MIIM KOJIMYECTBO KAKAOH 3arpy3Ku IpH

Tennorenepupytomue yctanosku (TTY)Ha mennerax MpepeIBUCTOM pexnMe. K BHEMHNM (akTopaMm Tarxe
MOXKHO PacCMaTpHBaTh KaK CHCTEMY, COCTOSIIYIO H3 OTHOCHM HMHTEHCHBHOCTb AYTbsl IEPBUYHOTO BO3IyXa OT
MeXaHHU3Ma Mojiauu nemjer [5,6], CoOOCTBEHHO FOpENKU U CHECHUAILHOTO  BEHTHIATOpPa  WMIM  OT  OOIero
y3/1a IOJAa4Yy BO3AYyXa. BEHTHUJIITOPA Ha BBIXOJIE BcEro Harpesatens [8].

Kak mo6as cucrema, TI'Y wmMeer cBoio 00JacTh 'maBHBIM  (akTOpPOM, OIPEHETSIIONAM MOITHOCTD
ycroiunBoi pabotsl [2,4]. Ilpuuem 3Ta obnacte wiu TI'Y 6e3ycnoBHO sBageTcs Iiomans noaa. Ha pexum
JIMana3oH MOIIHOCTEH BBIIABacMbI B TEIUTIOOOMEHHHK TOPEHHSI TaKXXE CYIICCTBCHHOE BIHSHUE OKAa3bIBACT
3aBUCHT OT BHYTPEHHHX M BHemHux (akropos. K Temreparypa ropHa. C pocToM TeMIepaTypel 00JacTh
BHYTPCHHUM CJIEIYET OTHECTH, BO-IIEPBBIX, ILIOLIAJb YCTOHYMBOTO TOPEHHS HECKOJBKO pACIIMPSIETCS U
NOAa, BO-BTOPBIX, TEMIEPATypy KHUPIUYHOH KIaJIKu CMelaeTcss B CTOPOHY Oonbmnx MomHocteil. Hamnune
ropHa, jajiee ()OopMy 30HBI T'OPEHMS, HAMYUE CY>KSHUS CY)KEHMS Ha  BBIXOJE TOPEIKH  YIOPSI0YUBAET
Ha BeIXome M Ap. K BHemHmM ¢akTopam OTHECEM dbopmupoBaHHe (axena TOpeHHs ra3oB B

TermooOMeHHuke [13].
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KonuyecTBo momaBaeMoro TOIMJIMBA ONPENEISIeTCsI
MOIIHOCTBIO TOPEJIKU U B TO K€ BpEeMsi, B IIpe/ieiax 30HbI
ycroitunBocTH, BIHsAeT Ha Heé [14,15].

Yamie Bcero NpHMEHSETCS HENpepbiBHAs 110ja4a

me/uileT B 30HY TOPEHHUS IIHEKOM, MpU  3ITOM
aBTOMAaTH4ecKas peryaupoBKa I0Jaud IPAaKTUUYECKU
HCKJTIOYEHA. [IpeprIBUCTEIT  cOCOO  TO3BOJISET

peryiampoBath IMomady JHOO YacTOTOW BOpachIBaHHUA,
00 BENWIMHON Pa30BON TIOAAYM.

PerynupoBanre MOIIHOCTH TOPENKH OOJBIIMHCTBOM
MPOM3BOAMTENCH Kak oTedyecTBeHHBIX[1,3], Tak w
3apyOexHBIX HE MPeIyCMOTpeHo. JJs KaXaon 3a1aHHOM
MOIIHOCTH, Ha JTale NPOCKTUPOBAHHSA, MOJOOpPAHBI
TEOMETPHUYECKIE  ITapaMeTPhl, BEIWYMHBI  MOJAYd
TOILIMBA ¥ BO3IyXa B TOIIKY, & TAKXKe, TOMOIHUTEIBHO B
30HY TOPEHHS MPOU3BOIMMEIX TA30B.

Anaym3 paxTopos, onpenesIOIUX YCTOHYUBOCTh
CHCTEMBI

Kak yxe ormeyanoch, 30Ha YCTOWYMBOIO I'OpEHHUS
3aBUCHT OT TEMIIEPaTyphl KOPIyca TOPENKH, a Ha HeE B
CBOIO ouepelb Biuser pexum ropenus [10]. Ilpu
TIOBBIIICHNH WHTEHCHUBHOCTH TOPEHHS, 10 KaKOH-mHO0
MOXXET CIy4aillHOH IpHUYMHE, TEMIIEpaTypa BO3PacTaeT
YTO CTHMYJHMPYeT TopeHue. I[Ipu 3TOM paBHOMEpPHO
MOCTyMarollee TOIUIMBO OBICTpee Cropaer M MpoIecc
BBITOPAHUS OKAa3bIBAETCA OBICTpEE 4eM OCTHIBAET IEUb
IUISL CAaMOPETyJIHPOBaHHUSI.

Haobopor, mpu npeBbllIeHNd J103bl TOIUIMBA HaL
TpeOyeMol, TpoIecc TOPEHHs 3aMeIieTcs H3-3a
HEPEKPBITHS 30HBI TOPECHUSI CIIOSIMHU XOJIOJHBIX TEJIIIET.

Bonbras nHEPIIHOHHOCTH KOPITyCa TOPEIIKA (IECATKH
MHHYT) II0 CPAaBHEHHIO CO CKOPOCTBIO CTOPAHHS TOTUTNBA
(1-5 rpaMM B CeKyHAY) AETAIOT YA3BUMOW CHUCTEMY OT
CIlyJallHBIX BO3MYIICHWH IO PaBHOMEPHOCTH MOJAYU
NeJUIeT WJIM CTa0WIBHOCTH [IyThs. Benuuuna cOoes,
MIPUBOISIINX 3aTYXaHWIO TOPENKH U ONPEACISIET 30HY
YCTOHYHMBOCTH.

He cmocobetByer ycroiumBoii paboTe TOpEIKH
3aCOpPEHHE 4YacTH IUIOIAAU II0Aa HETOPIOYMM WU
pacruiaBisieMbIM MycopoM [9].

T.O. ycroituuBasi paboTa ropenkd CaMOCTOSITEIbHO
HOJJICP)KUBACTCS B JIOCTATOYHO Y3KOM  JIMAINa3oHe
PESKMMOB MOAAYH TIEILICT.

Lenbto peryJiupoBaHusi MOKET OBITh ONTUMU3ALIUS B
CMBICIIC MAaKCHUMAJIBHOW OTHAaYM TeIuia JUIS JIaHHOW
KOHCTPYKIIUH II0/1a ¥ TOpPHA.

PexnM  HOpPMadbHOrO  CTaOWJIBHOTO  TOPEHHS
NOoApa3yMeBaeT HallMyhe YCJIOBHO Tpex cjoeB. B
HIDKHEM CIIO€ MIET JAOTOPaHHE HEUIET B HOCTYMAIOILEM
HepBUYHBIM  cBexeM  Boszayxe. CpenmHuit  ciioid,
pa3orpeTsiii CHU3Y BBIJIENSET TOPIOYUe I'a3bl, KOTOPhIE B
OCHOBHOM OyJyT TOPETh B TEINIOOOMEHHHKE CMEITaHHBIE
C BTOPUYHBIM BO3AYXOM. BepxXHHUH CIIOH 3TO CBEXUE
nemtetsl. [Ipn cTabWiabpHOW TMojadye BO3AyXa JHMAna3oH
perynupoBaHis KOIHIECTBOM memeT He 6onee 20-30%

IIpepsIBUCTHIN cMOCOO MoAauM MEIeT MO3BOJIIET
peryupoBaTh MOLIHOCTh YacTOTOH 3ackinku. IIpu aTom
[OJIy4aeTCsl PENICHHBIN PeXUM TOpEHHs, IPU KOTOPOM
TOCIJIe OYEPEHON 3aCHITIKH MOPIUS XOIOTHBIN MaJlIeThl
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(dopMHUpyeT BEpXHHUH CIIOW B ropenke. 3a BpeMs Iay3bl
9T MEJUIEThl HarpeBaeTcs [0 BOCIUIAMEHEHMS. 3aTeM
mukn noBropsiercss. T.O. momiepkuBaeTcs yCTOHIMBOE
ropeHue, Mpu KOTOpoM mokazarenu coaepxkanus CO u
HN [13] B mpemenax pomycTuMelx HopMm. I[Ipu Bxoje
TOpEJIKH B CTallMOHApHBIA PEXUM II0 TeMIieparype, a
TaKke TONACPKAHUM ~ PABHOMEPHOW  IUKIMYHOCTH
NOfa4Yy MEUIET TOpenKa TOpPUT  CTa0WIBbHO W
obecrieunBaeT 3aaHHbIN pexXuM paboTsl Beeit TT'Y.

MeTton pacuiupeHusi 30HbI YCTOWYIUBOI padoThl U
YHPaBJIsSIEMOCTH IOPEJIKU

BBenenune oOparHOW cBsi3M B IpoLEcC yIpaBlIeHUs
paboTO#t TOPENKH CYIIECTBEHHO YBEIMUYMBACT JUANA30H
YCTOHYUBOM PabOTBHI.

bnok-cxema  ycrpoiicTsa
TOPETIKH TIpHUBEICHa Ha pHc. |

ynpasjieHus  paboToi

2 3 4

1

‘ 6

5 —L 8 9 1 10
7

Puc. 1. Brok-cxema ycmpoticmea ynpaenieHus
pabomoii eopenxku / Flowchart of a control unit work of a
torch

1-eopenka; 2- pomodamuux, opueHmuposanHvill Ha
HOBEPXHOCMb 20peHUsL; 3-hopmuposamens
YIPAsaAWe20 UMNYIbCa (mpueep, My1bmusuopamop,
pene);4- uChOTHUMEeNbHBIU MEXAHUIM RO0adu, -
meniooomeHnuk; 6. — 8. mepmopene cpabamvieanuem
na 30-120°C /20-60°C  600a/6030yx; 9. ycunumens, 10 -
UCRONIHUMENbHBIY MexaHusm muna "3acnonxa”.

HoByio mopmmio TormBa HEoOXOIMMO TOAaBaTh B
MOMEHT BOCIUIAMCHEHUS BEPXHEIr0 CIIOsA. YCTAaHOBHUB
¢doTomaTUMK, HANpPaBICHHBIA Ha IUIOMAAb TOPCHHUS
CBEpXY, HOJy4aeM BO3MOXKHOCTb BOBpeMst (JOPMHUPOBATH
HOBYIO TIOPIIHIO TIEJIICT.

Tenepr mpu M3MEHEHWH BHEIIHUX HIH BHYTPEHHHX
HapaMeTpoB TrOpejKd oOpaTHas CBs3b  OOecreduT
NOAJCPKAaHWE HOPMAILHOTO CTa0MJIBHOTO — peXHMa
TPEXCIOMHOrO TOPEeHHUs.

Tak ecom 1o KakoW-muOO TPHUMHE TOpEHHUE
3aMeIIIIoCh  (HampuMep, yMEHBIIWNAch Tsra), TO
(doromaTumk TTo3Xe TIOITyYUT HEOOXOIUMYIO

OCBEILEHHOCTh AJis1 cpabaTbiBaHusi cxembl. M Haobopot
npH GopCHPOBaHNH TOPENKH TIEUIETH OYIyT IT0/IaBaThC
Yale, TeM CaMbIM IOJJICP)KUBasi ONITHUMAJIbHBIE YCIOBHUS
TOPEHMSI.

PeneiiHplil pexxuM ynpaBieHMsT HaKJIaJbIBAE€T CBOU
TpeOOBaHMUsL K BPEMEHHBIM XapaKTEepUCTUKaM Kak Oioka
YTpaBICHUs, TAK W HCIIOIHUTEIBHOTO MexaHm3ma. Tak
TUIIMYHAs TIOCTOSIHHASE BpeMEeHH Kopityca ropenku 30-40
MHMHYT CHJIBHO 3aTPyJHSET IOCTPOCHHE a/ICKBAaTHBIX
9JIEKTPOHHBIX CXEM, pearupyloIuX CTONb MemieHHo. C



Coopuuk HayuHbix TpyaoB CTPOUTEJIBCTBO, MATEPUAJIOBEJJEHUE, MAIIMHOCTPOEHUE. Boin. 84

IpYroi CTOPOHBI, BpeMs HHKJA "3arpy3ka-may3a’ BCero
10 18 cexkyHa, 4YTO HAKIAJBIBAET CBOM IKECTKHE
OrpaHUYCHUS Ha HCTIOTHUTEIILHBIH MEXaHu3M
JIO3UPOBKU-TIOIAYH TTEJIIET.

OT/ebHBIC TPYIHOCTH OCTABJSCT BpeMs 2-3 cek.
[OKA NEJUIETHI MIePEIBUTAIOTCS OT JI03aTOPa K BXOJTHOMY
OKHY  TOpEJKH. Tak  ¢oromaTymk  TOIyJaeT
HEOOXOIMMYIO OCBEUICHHOCTh IPU IOCTIDKCHHH (hasbl
BOCIDIAMCHEHHS BepxHero cios. Tordac ¢opmupyercs
curHan "3aceimka' W OH OyHmeT akTyaJeH IO TeX Iop,
MOKA CBEXasi MOPLHs IEJUIET MOKPOeT OroHs. I[locie
3TOrO cUrHai "3acwinka’ cHUMaercs, [[BuraTens cTout, a
MeJUIETHl TPOJOJDKAIOT CHINATHCS 10 JKeIo0aM K OKHY
ropenkd. UtoObl He OBUIO TIEpecHIIaHWSA TEIUIET, B
KOHTYp peryJiMpoBaHHs BBEIEH MYJIbTHBHOPATOD,
3aadeil KoToporo pa3ouTh "3ackmKy" Ha dactu. Temepb
B 3aBHCHMOCTH OT WHTCHCHBHOCTH TOpPEHHS (aIMETHTA)
noceutaeTcsi OoT 2 10 4 HWMIYJIbCOB HAa JBUraTelNb
no3aropa. TakuM 0Opa3oM ropesika cama onpeieiseT He
TOJILKO TIay3y MEXJAY 3acChIlIKAMH. HO W BEIHYUHY
MOPIIMU B KaXKIOM OTIICIIEHOM IHKIIC.
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