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Anoranis. Ha manmit gac mpoekTyBaHHs 00B'sI3KM CKJIOBAPHUX Tieueit 6a3ye€ThCs Ha TTPAKTUYHOMY JOCBi/, a
miaGip mepepisiB eJeMeHTIB MeTalIeBOro KapKaca i IHHUIIA MYl 3aKIaIal0ThCsT 3 BEIMKUM 3aI1acoM, MalouH Ha
yBasi eKCIUIyaTallio eJJeMEHTIB KapKaca B CepeIOBUII MTi/[BUIIEHNX TeMIlepaTyp. Y 3aBJaHHs JaHOro obcTe-
JKeHHsI BXOJIJIO BU3HAUYEHHS TeMIIepPaTyPHUX OB KOHCTPYKIN] MeTaseBoro aHUIA Iedi. {1 cTBOPEHHS
MOBHOI PO3PaxyHKOBOI CXeMU KapKaca BAHHOI CKJIOBApHOI Ievi 3HA00NIIOCS] YeproBe 0OCTEKEHHS 3 METOIO
BUBYEHHSI METAJIEBUX KOHCTPYKIiH aHuIa reui. OGCTesKeHHsT IPOBOAMIIOCS Ha CKJIOBapHiii nedi GesnepepBHOi
aii 3aBogy TOB «Bynckmo-tpeiianurs B M. KoctsintnHiska. Bukonano obcTexeHHs By3IOBUX 3'€/JHAHD CHC-
TeMU JHUIIA Tedi 3 BU3HAYECHHIM TeMIEePaTypH IX eKCIUTyararii. Y pe3ysbTaTi MpOBeIeHOTO 0OCTeKeHHS
BMSIBJICHO JIIICHY KOHCTPYKIIIIO JHUIIA BAHHOI CKJIOBAPHOI T1edi Ta IOCIi/PKEHO BY3JIOBI 3'€/iHaHHA. Busnaye-
HO eKCIUTyaTalliifHy TeMIIepaTypy KOHCTPYKIIiH JHUIIA, STKa TIPSMO ITPOIOPITiiiHA TeMIIepaTypHOMY PesKUMY B
camomy arperarti 1edi. [Tokasauku 3 TeMnepaTypu IOCTYIIOBO 3pDOCTAIOTDh Y BAPUJIbHIN YaCTUHI 1 3HIKYIOTHCS
y BUpOGOTOYHIH yacTHHI meyi.

Koro4oBi cioBa: ckyioBapHa 1iy, JHUIIE Tevi, CKJIETIHHS 1evi, KapKac, BOTHETPUB, TEMIIEPATYPHI
MOKA3HUKU.
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AnHoranus. B Hacrosiiiee BpeMs IPOEKTUPOBaHKE 0OBA3KY CTEKJIOBAPEHHBIX TIeueil 6GasupyeTcst Ha PaKTH-
YECKOM OTIBITE, a TTOAO0P CEYEHUH TEMEHTOB METAINYECKOTO KapKaca M JHUIIA €YU 3aKJIaIbIBAIOTCS C
GOJIBIIIUM 3aITacoM, B BU/LY SKCILIyaTalllid 3JIEMEHTOB KapKaca B Cpejie TIOBBIIIEHHBIX TeMIiepaTyp. B 3amgauy
JIAHHOTO 06CJIeZIOBAHMSI BXOIUJIO OIPE/IeIEHIEe TEMIIEPATYPHBIX MOJIeil KOHCTPYKIIMU METAIJIMIECKOTO IHUTIA
neun. JJIs1 CO3/IaHusT TTOJTHON PAacYeTHON CXeMBI KapKaca BaHHOM CTEKJIOBApEHHOM Teun oTpeboBaIoch ove-
peztoe o6eIeIoBaHIe C TIETbI0 U3YyYeHHs METATNIECKUX KOHCTPYKITHii aHua neurt. O6ceoBaHne POBO-
JIJIOCh Ha CTEKJIOBAPEHHOI Meun HerpepbIBHOTO sieficTBusI 3aBoga OO0 «CrpoiicTekno-Tpeitnuurs B T. KoH-
CTaHTMHOBKA. BBIMOJHEHBI 00CAEIOBAHUS Y3JIOBBIX COCAMHEHWHA CUCTEMBI THUINA MEYN C OIMpPeAeTeHueM
TeMITepaTypbl UX 9KCIUIyaTaluu. B pesysbraTe mpoBeseHHOTO 06CIeI0BAHNS BBISBJIEHA J€CTBUTEIbHAS
KOHCTPYKITUSI JIHUIIA BAHHOW CTEKJIOBAPEHHOW MeYN M MCCJe0BaHbl y3J0Bble coefnHenus. OnpeznesneHa
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9KCILTyaTaIlFIOHHAsl TeMIlepaTypa KOHCTPYKIUI AHUINA, KOTOpasl MPSIMOIIPONIOPI[NOHATIFHA TeMIlepaTypHO-
MY PesKUMY B caMOM arperaTe medn. [lokasares 1mo TemmnepaTtype HOCTeIIeHHO BO3pacTal0T B BAPOYHOH YacTH
U CHIZKAIOTCSI B BBIPAOOTOUHON YaCTH Medu.

KmoueBsie cioBa: cTeKkI0BapeHHasI Ieyb, THUIIE [1e9X, CBOJ [leY, KapKac, OTHEYTIOp, TeMIlepaTypHbIe
TIOKa3aTeJH.
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Abstract. At present the design of piping glass furnaces is based on practical experience, and the selection of
sections of the metal frame and furnace bottom are laid with a large margin, since operating elements of a
skeleton in an environment of high temperatures. The task of this survey was to determine the temperature
fields of the metal structure of the bottom of the furnace. To create a full frame design scheme of a glass
furnace it was required another survey about the metal structures of the bottom of the furnace. The survey
was conducted on a continuous glass melting furnace plant LLC «Stroysteklo-trading» in Constantinovka.
Survey carried out joint connections of furnace bottom to the definition of the temperature of operation. As
a result of the survey revealed the actual design of the bottom of a glass furnace and investigated the nodal
connections. Defined operating temperature structure of the bottom, which is directly proportional to the
temperature regime in the furnace unit. Indicators of temperature increase gradually in the cooking part

Anna Ihno

and lower in the used part of the furnace.

Keywords: glass furnace, the bottom of the furnace, the arch of the furnace, frame, the main part,

temperature indicators.

A carrying part of the bottom of the furnace is a
girder cell (see Fig. 1) consisting of a longitudinal
twin I-beam 136, connected by bolting and trans-
verse rolling 124 I-beams with an average pitch
300 mm, hidden metal sheet t = 6 mm.

The metal sheet in the future shall make the bot-
tom of the pool unit of the silica furnace refractory
material. The metal structure of the bottom of the
column is based on the circular cross-section through
2280 mm reference node (Fig. 1, node 1). On the
columns are arranged crusades connection in the
longitudinal and transverse direction of the equal-
angle 100 %100 mm. Columns are detached founda-
tion in the form of supporting concrete pillars sec-
tion 900 %900 mm The column frame tying the up-
perstructure of the furnace based on the cross-beam
bottom furnace bottom (Fig. 1, node 2), where takes
place the process of glass formation.

Glassmaking —is a complex physically-chemical
process that takes place at high temperatures, chang-
inginto amoving medium (the glass melt) variable
and complex composition and depends on the com-
position of the glass, the type of fuel, heat transfer
conditions, as well as the nature of the motion of
gases and molten glass.

At present the design piping glass furnaces is
based on practical experience, and the selection of
sections of the metal frame and furnace bottom are
laid with a large margin, since operating elements of
askeleton in an environment of high temperatures.
The task of this survey was to determine the tem-
perature fields of the metal structure of the bottom
ofthe furnace.

Temperature measurement on metal structures
bottoms were conducted using an infrared thermom-
eter with laser pointer Metermen IR608, operating
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Figure 1. Structural diagram of the bottom of a glass furnace (Cross-section): 1 — the longitudinal beams;
2 — crossbars; 3 — column bottom; 4 — cross-linking; 5 — column frame strapping furnace; 6 — sites for service.
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Figure 2. Structural diagram of the bottom of a glass furnace (Longitudinal section): 1 — the longitudinal beams;
2 — crossbars; 3 — bottom of the column, 4 — longitudinal connection; 5 — metallic flat sheet; 6 — sites for service.

in the temperature range from —18 °C to 400 °C, an For the control points were selected, as shown
error of 2 °C. Readings produced at a distance of in Figure 4:

20 cm from the surface of the plane at right angles — The middle area of the lower shelf of the bottom
(Fig. 3), which reduces the accuracy of measure- transverse beams, located in the center of the span.
ments. Measurements were carried out in two bays — Central point on the bottom wall of the longitu-

in each step of the supporting pillars. dinal beams from the axis of the furnace.
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Figure 3. Measurement of temperature indicators.

— A sheet in the center of the span at each step of
thelongitudinal beams.

As aresult of the survey is defined operating tem-
perature structure of the bottom, which is directly
proportional to the temperature regime in the fur-
nace unit. Indicators of temperature increase gradu-
ally in the cooking part and in the lower part of the
used furnace. Temperature readings on the first span

Figure 4. The points of the bottom temperature control.

displayed on the graph Figure 5, the second flight in
Figure 6. Maximum temperature parameters are:
177 °Con the metal sheet 92 °C on the bottom shelf
of the transverse beams 63 °C at the bottom of the
longitudinal girders. The maximum temperature dif-
ference on flights carrying structure of the bottom
of the columns: a sheet 14 °C; crossbeams +8 °C;
longitudinal beams 11 °C.
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Figure 5. The temperature measurements of furnace bottom constructions in the first span.
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Figure 6. The temperature measurements of furnace bottom constructions in the second span.

Conclusion

As a result of the survey revealed the actual con-
struction of the bottom of a glass furnace and inves-
tigated the nodal connections. Defined operating
temperature structure of the bottom, which is di-
rectly proportional to the temperature regime in the
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Ixno lanna Bosoaumupisaa — acucredT kadeapy TEXHOJIOrT Ta opraHizaiii OyaiBHuiTBa J[oHOaChKOI HALlIOHATBHOI
akazeMii 6ymiBHAIITBA i apXiTekTypu. HayKoBi iHTepecH: MPOEKTYBaHH:, MOHTAX, €KCILIyaTallis, TEXHIYHA TiaTHOCTH-
Ka, OI[iHKa TEXHIYHOTO CTaHy, PEKOHCTPYKIIiS Ta MiACHICHHS Gy/IiBEJIbHIUX METaJeBUX KOHCTPYKIIIH, TEXHOJOTISA Ta
opranizartist po6iT ipu GyIIBHUITBI Ta PEKOHCTPYKITi OyAiBesb Ta CIOpy/I.

HNxHo AHHa BJIaZlHMHpOBHa — ACCUCTEHT Kad)e]lpbl TEXHOJIOTUMN M OpraHu3alluv CTPOUTEJIbCTBA Z[OH6&CCKOI>,I Haluo-
HaJIBHOM aKajieMuu CTPOUTEJIbCTBA U aPXUTEKTYPbI. HaqubIe HWHTEPECHL: IPOEKTUPOBAHUE, MOHTAXK, IKCILIyaTallusd,
TEXHNYECKAA INarHOCTUKaA, OIl€HKAa TEXHUYECKOI'0 COCTOAHU, PEKOHCTPYKIIUA U YCUJIEHUE CTPOUTEIbHBIX METAJLJIN-
YECKHX KOHCprKHHﬁ, TEXHOJIOTHA U OpTraHu3alyus pa60T IIpyu CTPOUTEJIbCTBE U PEKOHCTPYKIINN 3/IaHNH 1 COOpYyKe-
HUU.

Thno Anna — assistant, Technology and Organization in Construction Department of the Donbas National Acade-
my of Civil Engineering and Architecture. Scientific interests: designing, installation, operation, technical diagnos-
tics, an estimation of a technical condition, reconstruction and strengthening of building metal designs, technology
and the organization of works at construction and reconstruction of buildings and constructions.
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