copocHolt TemoBoi SHepruu. [Ipym  UCHONB30BaHWU COPOCHOM  TEIUIOTHI  IMOBBIMIAETCS
9HEprod(hPeKTUBHOCTh TEXHOJIOTMUYECKOTO Mpoliecca.

MOXHO BBIICTUTH TPU OCHOBHBIX HAMPABICHHWS TPUMEHEHUS IKUIAKOIOPIIHEBOTO
My3BIPPKOBOTO Hacoca. Bo-mepBbIX, HCHONB30BaHUME B KAYECTBE IMPKYISIIMOHHOTO Hacoca B
cucTeMax OTOIUICHHsSI HEOONBUIMX JOMOB (KOTTemXKei). Bo-BTOpBIX, MpUMEHEHHE B KadyeCTBE
HUPKYJISIUOHHOTO Hacoca B CUCTEMax OXJiaxaeHus. [Ipyu 3TOM HCTOUYHUKOM TEIUIOTHI 1Ji1 paboThI
Hacoca Oy/eT oxJIaXKAaeMoe YCTpOMCTBO. M, B-TpeThbuX, UCIOIb30BAaHUE BMECTO 3JIEKTPHUUYECKOIO
Hacoca aOCOpOIMOHHON XOJIOAMJIBHOM MaluHbl. B pesynbTare oTmagaeT HeE0OXOIUMOCTH B
EKTPUYECKON PHEPrUM U MOJy4daeTcs XOJOAWIbHAs yCTaHOBKA, padoTarolas TOJBKO 3a CUET
TEIJIOBOM SHEPIUU.

CIINCOK UCIOJIbB3OBAHHBIX NCTOYHMKOB:

1. Kpeiit @., bk Y. OcHoBBI Temtonepenayu: nep. ¢ anrt. M.: Mup, 1983. C. 447-455.

2. CrapuxkoB E.B. K Bompocy o mnapamerpax THIEPCHAPSIHOTO PpEXHUMA KUTICHHS
KHUJAKOCTEH B CTECHEHHBIX YCIOBUAX // DHepro- U  pecypcocOepexeHue.
Herpaguumonnsie W BO300OHOBIIIEMBbIE WCTOYHHMKH DSHEPrUH: COOPHHK MaTepHAIOB
BCEPOCCUNCKON CTYACHUECKON OJIMMIHA/IbI, HAYYHO-NPAKTUYECKOW KOH(MEpeHIH ¢
MEXIyHAPOJAHBIM YYacTHEM W BBICTaBKH pabOT CTYICHTOB, aCHUPAHTOB W MOJOIBIX
yueHbIx 18-21 nekabps 2012 r. ExatepunOypr: Yp®@V, 2012. C.173-175.

Hayunsiii pyxoBoaurens: E.B. Crapukos, K.T.H., JOLEHT Kadeapbl aTOMHbIE CTaHIMU U
BO300HOBIsieMble UCTOYHUKH 3Heprun YpandHUH YVpdV.

TEMPERATURE OF A SOLID UNDER THE INFLUENCE OF HEAT RADIATION OF
HIGH INTENSITY

D.K. Baktybaeva, V.E.Yukhnov
Tomsk Polytechnic University, Institute of Power Engineering, Department of Theoretical
and Industrial Heat Systems Engineering

The study of the nature of radiant heat is one of the young branches of physics. Broad
scientific interest, to the study of the invisible heat rays, is associated with early chatiges
metallurgical and chemical production of European industrialization.The use of steam engines and
the associated interest in thermal phenomena contributed to the development of the doctrine of the
heat.

For the first time the concept of thermal radiation is referred to Swedish chemist Carl C.
Scheele in its Chemical treatise on air and fire (1777e.0.) on the basis of many observations. In
1779, in proceedings of Pyrometry, German mathematician and physicist Johann G. Lambert, have
been described experiments, consistent with observations Scheele and for the first time
experimentally proved that heat rays propagate rectilinearly, and their intensity decrease$yinver
to the square of the distance. In 1790, the experiments continued mark O. Pictet, the experiments
which were of great importance to determine the nature of radiant heat and the further development
of her theory.

It is now known that the thermal radiation is electromagnetic radiation emitted by the
substance and emerging due to the energy of thermal motion of atoms and molecules, is one of the
modes of transmission of heat energy, along with such species as the thermal conductivity and
convection.

Recently, the importance of the study of thermal radiation connected with natural and techno
genic processes, for example, fire risk assessment and the prevention of such emergencies [1, 2].
Open fire is a source of thermal radiation of high intensity. This flow of heat radiation significantly
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affects the rate of spread of fire. As a rule, in view of substantial economic costs, such studies are
carried out on numerical models. Therefore, to obtain reliable experimental data in the study of heat
sources, open flame of the surrounding objects is an important practical task.

The aim of the present work is an experimental study of the effect of distance from the
source to the density of thermal radiation 130-10° W/n? on the temperature of the sample.

The research task is the measurement of the temperature of the sample at different distances
from the source of thermal radiation, as well as the definition of the analytical dependence of the
temperature of the sample at different distances from the source of thermal radiation.

A scheme of the experimental area setup on which the research was conducted in
accordance with figure 1.The installation consists of a source of thermal radig)icsa(iiple with
temperature sensor JJ two sliding screens, and meter distance from the source of thermal
radiation to the sample with temperature sensor.

A source of thermal radiation was the flame of the burner, placed in the flame of a
thermoelectric transducer for temperature measurement.

Distance x between the source of thermal radiation and the irradiated sample is changethff
m to 20-10% m. Measuring the steady-state temperature of the samphead conducted at an

average temperature of the source of thermal radiation is eqﬁgtldSs,l?n(.

t

(issed
fiind
P
b 4

wclfcsmemomsmomanamens

Scheme of the experimental setup: T, - is the temperature of the sample, x - is the
distance from the sourceto the sensor.h - is the distance between the screens, Ty

- is the temperature of the source

Fig. 1.

Part of the flow of thermal radiation incident on the sample was cut two screens with a gap
width h=0,5-102 m. Each measurement was performed three times. The results of statistical data
processing with regard to the detection and elimination of gross errors (promahov) [3, 4] received in
accordance with figure 2.
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The dependence of the sample temperature T: of the distance x when h =0,5:10 m.
Fig.2.

In accordance with figure 2, the results showed that with increasing distance x between the source
of thermal radiation and the sample, the temperature decreases.

Experimental data of the dependence of the sample temperature on the distance from the source of
thermal radiation, in accordance with figure 2, the approximated power-law dependence

To(X) = )l K,

where the coefficients a=2,746E19,648. The approximation error does not exceed 0,5 %.

To clarify the influence of the width of the gap between the screens on the temperature of
the irradiated sample held four experience. Obtained different results, in accordance with figure 3,
four approximations of the experimental data of the temperature of the irradiated sample with
different width of the gap between the screenom 0,5:10% to 8:10% m. It was found that by
increasing the width of the gap between screefisth 2:107 to 8:10% m. leads to an increase in
temperature of the sample is not more than 6 % compared with the temperature of the sdmple T
the width of the gap between the screen8, 51102 m., which is comparable to the measurement
error.
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A generalized graph of sample temperature on the distance x when
h'10?=0.5.2.4.8 m.

Fig. 3.
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Conclusion. The study and experimental data on the dependence of the temperature of the
irradiated sample distance x to the source of thermal radiation, in the range of from 8107 to 20-107
m. when the temperature of the source of thermal radiation is equal to 1233,15 K.
REFERENCES
1. Valendik E.N., CBS IV Thermal radiation from forest fires and the potential impact on
the forest // Coniferous boreal. 20A825. Ne 1-2. p. 88-92.
2. URL: http://forum.vashdom.ru/threads/otopit-zagorodnyj-dom.35246/page-6 | (date of
access: 18.04.2014).
3. Kravchenko HP, Ruvinskaya OG Methods of processing the results of measurements and
evaluation of errors in the teaching laboratory: a manual. Tomsk: Publishing house of
Tomsk Polytechnic University, 2011. 88 p.
4. Kakunin VA Statistical processing of data with a small number of experiments //
Ukrainian biochemical journal. 197%. 47. Ne 6. C. 776-790.

Supervisor: V.E. Yukhnov, k.t.s., assistant Professor Department of Theoretical and
Industrial Heat Systems Engineering, Tomsk Polytechnic University.

CHU)XEHUE NMOTEPH TEILIOBOM YHEPTUU B CUCTEMAX
TEXHOJIOI'NYECKOI'O MTAPOCHABKEHUSA

J.B. Tepémmnna
JlanpHeBOCTOYHBIHN (peiepanbHbIi YHUBEPCUTET, MHKEHEPHAs IIIKOJIA, HAIIPaBJICHHE -
TEIJIO3HEPreTUKA U TEIJIOTEXHUKA

Opnumu U3 Hanbosiee SIPKUX MPUMEPOB HEPALMOHAIBLHOTO HUCIIOJIb30BAHUS OPraHUYECKOIro
TOIJIMBA Ha OOBEKTaX MPOMBILIIICHHON TEIJIOIHEPIeTUKU SBISIOTCS MOTEPU TEIJIOBOM SHEPIUU B
CHUCTEMAax TEXHOJOIMYECKOro MnapocHaOkeHus. B 1enom, JaHHBIE MMOTEPU MOTYT COCTaBISTH J10
50% ot oO11eii BbipabaThIBA€MOM TEIIOBON SHEPTUU TEIUIOMCTOUHUKA.

OObekTOM aHanM3a 10 MOBBIIIHHUIO JHEPreTUd4eckod 3(PQPEKTUBHOCTH  CHCTEM
TEXHOJIOTUYECKOro MapocHaOxkeHus BblOpaHa kotenbHas Ne 3 ¢ummana «IIpumopckuit» OAO
«O06oponsHepro». HasHaueHune — BbIpaOOTKa Mapa Ha HYXJIbl IPOU3BOJCTBEHHBIX OOBEKTOB U
kopabneii BM®. Ha ocHoBanum nanubix [1] B Tabmuue 1 mnpeacraBneHa wuHdopManus o
KOJIMYECTBE MOTPEOIIEMOI TETIOBOM YHEPTUU C pa30MBKOM MO MecsIaM

Tabnuua 1. [TorpebaeHue TemioBol YHEPTUU

[Torpebutensy) ng:}:lo SAuBaps |[DeBpanb| Mapt |Anpens| Maii [Okts0ps | Hosi6ps/lexabps| o
BIIK 2 332,41| 313,62 | 267,14 179,13| 48,79| 74,85 | 210,09 276,34|1702,3¢
IDKK 1 58,66 | 55,35 | 47,14 | 31,61 | 8,61 | 13,21 | 37,07 | 48,77 | 300,41

OcMuHeN 2 351,96| 332,06 | 282,86/ 189,67 51,66| 79,26 | 222,45 292,60| 1802,5
Bapsir 1 244,42| 230,60 | 196,44, 131,71| 35,87| 55,04 | 154,49 203,19|1251,75
32‘&1‘2&”558‘6’ 2 | 5866| 5535 | 47,14| 31,61| 8,61 | 13,21 | 37,07| 48,77 | 300,41
Bcero 1046,17 986,97 | 840,71 563,74 153,54 235,57 | 661,17, 869,67 |5357,48

['omoBas BeIpabOTKa TEMI0BOM sHeprun — 5357.48 'kain.
s obecrieuenuss HeoOXOUMOM MOTPEOHOCTH B TEMJIOBOW SHEPrUU Ha paccMaTpUBaeMoin
KOTEJIbHON YCTaHOBIIEHO ClEAyIoIee 000pyI0BaHUE:
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