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2. Improvement of the chamber of combustion fire-tube heating boilers

Pedepar:

1. luceprauis npucBaYe€Ha BUBYEHHIO Ta PO3BUTKY HOBOI'O METOAY OpraHisallii BHyTPIlIHbOI peUUPKYJIALii HIISIXOM
iHcTanALil B TONKOBUI NPOCTip BTOPMHHOIO BUIIPOMIiHIOBAaya y BUIJISi BOTHEBOI TpyoOu. Llle mpu3BoguTh 10
inTeHcugikalii Tena0006MiHy, 3MiHIOE aepOAMHAMIYHI i TepMOAMHAMIYHI XapaKTE€PUCTUKU TOTIKY, MiJBUILYIOUN i
KK no 5%, 3umxye Bukuau CO npakTuyHO B 5 pasis i NOx - y 2 pasuy, 3a6e3rneuyiouu 6iblll sKicHe Ta pallioHaJbHe
CIAJIIOBAHHS [1aJIMBA, MOJIIIIYI0YM TEIJIO3'€M i CKOPOUYIOUHM Yac Habopy TeMIIepaTypy KOTJIOBOI BOJU TPUOIU3HO
1o 20%. Po3pobyeHa MaTeMaTU4YHa MOZEJIb i METOAMKA PO3PaXyHKy 00'eéMiB TPAaH3UTHUX i LUPKYJISLIAHUX
TOIKOBHUX T'a3iB y )KapOTPyOHOMY OMaI0BaIbHOMY KOTJIi. [IpoBeieHi KOMII'IOTepHi pO3paxXyHKU Ta YUCEJbHE
MOJIEJIIOBAHHS, 4Ki JO3BOJISIOTH Kpallle 3pO3yMiTU a€pOAMHAMIYHI, TEIJIOBI I KIHETUYHI IPOLIECH, 1O IIPOTIKAIOTh B
PEBEPCUBHUX TONKAaX 3 BTOPUHHMMU BUIIPOMIHIOBa4aMHU, TPOBEEHE MOPSIBHIHHS iX pOOOTH 3 TpaIULIiTHUMU.
OTpHMaHO BUCOKY CXOMMICTb 3Ha4€Hb KoedillieHTa pelupKyJIsLii 10 060X pO3paxyHKOBUX MOJEISIX.

ExkcriepyMeHTaIbHO BCTAaHOBJIEHO BILJIMB BTOPMHHMX BUIIPOMIHIOBAYiB Pi3HOI KOHCTPYKIIii HA BHYTPIIIHBOTOIIKOBI



npouecy, iHTeHcudikalio pagiauilHOro TeNna000MiHy, 3HUKEHHS WKiAIMBUX BUKUAIB B aTMOCheEpy Ta
ePeKTUBHICTb pOOOTU KOTJIA B LiiyToMy. JJoCmifkeHi ONTHMaibHi YMOBHU 3aCTOCYBaHHSI BTOPUHHUX BUIIPOMiHIOBAUiB

IIpu po06OTi KOTJIiB Ha IPUPOJHOMY raszi Ta JU3eJIbHOMY I1aJIUBI.

2. The dissertation is devoted to studying and development of a new way of the organization internal re-
circulations by installation in the chamber of combustion space of a secondary radiator as fire pipes. It results in
an intensification of heat exchange, changes aerodynamic and thermodynamic characteristics of the chamber of
combustion, raising its efficiency up to 5 %, reduces emissions with practically in 5 times and NOx - in 2 times,
providing better and rational burning of fuel, improving heating exchange, reducing time of a set of temperature of
water in the boiler approximately on 20 %. The mathematical model and a design procedure of volumes of transit
and circulating gases in fire tube the heating boiler is developed. Computer calculations and numerical modeling
which allow to understand better aerodynamic, thermal and kinetic processes which proceed in recessive
chambers of combustion with secondary radiators are carried out, comparison of their work with traditional is
carried out. High convergence of values of factor re-circulation on both settlement models is received. The
experimental way establishes influence of secondary radiators of a various design on chamber of combustion
processes, an intensification of radiating heat exchange, decrease in harmful emissions in an atmosphere and an
overall performance of the boiler as a whole, optimum conditions of application of secondary radiators Are
investigated at work of boilers on natural gas and diesel fuel.
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