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ɫɛɪɨɫɧɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɉɪɢ ɢɫɩɨɥьɡɨɜаɧɢɢ ɫɛɪɨɫɧɨɣ ɬɟɩɥɨɬɵ ɩɨɜɵшаɟɬɫя 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬь ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫа.  

Ɇɨɠɧɨ ɜɵɞɟɥɢɬь ɬɪɢ ɨɫɧɨɜɧɵɯ ɧаɩɪаɜɥɟɧɢя ɩɪɢɦɟɧɟɧɢя ɠɢɞɤɨɩɨɪшɧɟɜɨɝɨ 
ɩɭɡɵɪьɤɨɜɨɝɨ ɧаɫɨɫа. ȼɨ-ɩɟɪɜɵɯ, ɢɫɩɨɥьɡɨɜаɧɢɟ ɜ ɤаɱɟɫɬɜɟ ɰɢɪɤɭɥяɰɢɨɧɧɨɝɨ ɧаɫɨɫа ɜ 
ɫɢɫɬɟɦаɯ ɨɬɨɩɥɟɧɢя ɧɟɛɨɥьшɢɯ ɞɨɦɨɜ (ɤɨɬɬɟɞɠɟɣ). ȼɨ-ɜɬɨɪɵɯ, ɩɪɢɦɟɧɟɧɢɟ ɜ ɤаɱɟɫɬɜɟ 
ɰɢɪɤɭɥяɰɢɨɧɧɨɝɨ ɧаɫɨɫа ɜ ɫɢɫɬɟɦаɯ ɨɯɥаɠɞɟɧɢя. ɉɪɢ ɷɬɨɦ ɢɫɬɨɱɧɢɤɨɦ ɬɟɩɥɨɬɵ ɞɥя ɪаɛɨɬɵ 
ɧаɫɨɫа ɛɭɞɟɬ ɨɯɥаɠɞаɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ. ɂ, ɜ-ɬɪɟɬьɢɯ, ɢɫɩɨɥьɡɨɜаɧɢɟ ɜɦɟɫɬɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɧаɫɨɫа аɛɫɨɪɛɰɢɨɧɧɨɣ ɯɨɥɨɞɢɥьɧɨɣ ɦашɢɧɵ. ȼ ɪɟɡɭɥьɬаɬɟ ɨɬɩаɞаɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬь ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɩɨɥɭɱаɟɬɫя ɯɨɥɨɞɢɥьɧая ɭɫɬаɧɨɜɤа, ɪаɛɨɬаɸɳая ɬɨɥьɤɨ ɡа ɫɱɟɬ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 
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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 changes in the 
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.o.) 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 decreases inversely 
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 
ЬШЮЫМО ЭШ ЭСО НОЧЬТЭв ШП ЭСОЫЦКХ ЫКНТКЭТШЧ 1γ0·103  W/m2 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 radiation (T0), sample with 
temperature sensor (T2), 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 changed frШЦ 8·10-2 
Ц ЭШ β0·10-2 m. Measuring the steady-state temperature of the sample T2 was conducted at an 

average temperature of the source of thermal radiation is equal to 0T =1233,15К. 

 
Fig. 1.  

 
Part of the flow of thermal radiation incident on the sample was cut two screens with a gap 

width h=0,η∙10-2 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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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 

2( ) bT x ax , K, 

where the coefficients a=2,7461; b=−0,θ48. TСО КЩЩЫШбТЦКЭТШЧ ОЫror 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 screens h ПЫШЦ 0,η∙10-2 ЭШ 8∙10-2 m. It was found that by 
increasing the width of the gap between screens h ПЫШЦ β∙10-2 ЭШ 8∙10-2 m. leads to an increase in 
temperature of the sample is not more than 6 % compared with the temperature of the sample T2 if 
the width of the gap between the screens h=0,η∙10-2 m., which is comparable to the measurement 
error. 

 

Fig. 3.  
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Conclusion. The study and experimental data on the dependence of the temperature of the 

ТЫЫКНТКЭОН ЬКЦЩХО НТЬЭКЧМО б ЭШ ЭСО ЬШЮЫМО ШП ЭСОЫЦКХ ЫКНТКЭТШЧ, ТЧ ЭСО ЫКЧРО ШП ПЫШЦ 8·10-2 ЭШ β0·10-2 
m. when the temperature of the source of thermal radiation is equal to 1233,15 K.  
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ɋɇɂɀȿɇɂȿ ɉɈɌȿɊɖ ɌȿɉɅɈȼɈɃ ɗɇȿɊȽɂɂ ȼ ɋɂɋɌȿɆȺɏ 
ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉȺɊɈɋɇȺȻɀȿɇɂə 

 
Ⱦ.ȼ. Ɍɟɪёшɢɧа 

Ⱦаɥьɧɟɜɨɫɬɨɱɧɵɣ ɮɟɞɟɪаɥьɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɢɧɠɟɧɟɪɧая шɤɨɥа, ɧаɩɪаɜɥɟɧɢɟ - 
ɬɟɩɥɨɷɧɟɪɝɟɬɢɤа ɢ ɬɟɩɥɨɬɟɯɧɢɤа 

 
Ɉɞɧɢɦɢ ɢɡ ɧаɢɛɨɥɟɟ яɪɤɢɯ ɩɪɢɦɟɪɨɜ ɧɟɪаɰɢɨɧаɥьɧɨɝɨ ɢɫɩɨɥьɡɨɜаɧɢя ɨɪɝаɧɢɱɟɫɤɨɝɨ 

ɬɨɩɥɢɜа ɧа ɨɛɴɟɤɬаɯ ɩɪɨɦɵшɥɟɧɧɨɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ яɜɥяɸɬɫя ɩɨɬɟɪɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ 
ɫɢɫɬɟɦаɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩаɪɨɫɧаɛɠɟɧɢя. ȼ ɰɟɥɨɦ, ɞаɧɧɵɟ ɩɨɬɟɪɢ ɦɨɝɭɬ ɫɨɫɬаɜɥяɬь ɞɨ 
η0% ɨɬ ɨɛɳɟɣ ɜɵɪаɛаɬɵɜаɟɦɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɬɟɩɥɨɢɫɬɨɱɧɢɤа. 

Ɉɛɴɟɤɬɨɦ аɧаɥɢɡа ɩɨ ɩɨɜɵшɧɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩаɪɨɫɧаɛɠɟɧɢя ɜɵɛɪаɧа ɤɨɬɟɥьɧая № γ ɮɢɥɢаɥа «ɉɪɢɦɨɪɫɤɢɣ» ɈȺɈ 
«Ɉɛɨɪɨɧɷɧɟɪɝɨ».  ɇаɡɧаɱɟɧɢɟ – ɜɵɪаɛɨɬɤа ɩаɪа ɧа ɧɭɠɞɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢ 
ɤɨɪаɛɥɟɣ ȼɆɎ. ɇа ɨɫɧɨɜаɧɢɢ ɞаɧɧɵɯ Д1Ж ɜ ɬаɛɥɢɰɟ 1 ɩɪɟɞɫɬаɜɥɟɧа ɢɧɮɨɪɦаɰɢя ɨ 
ɤɨɥɢɱɟɫɬɜɟ ɩɨɬɪɟɛɥяɟɦɨɣ  ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫ ɪаɡɛɢɜɤɨɣ ɩɨ ɦɟɫяɰаɦ  

Ɍаɛɥɢɰа 1.  ɉɨɬɪɟɛɥɟɧɢɟ  ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 

ɉɨɬɪɟɛɢɬɟɥь 
Кɨɥɢ 

ɱɟɫɬɜɨ  əɧɜаɪь Ɏɟɜɪаɥь Ɇаɪɬ Ⱥɩɪɟɥь Ɇаɣ Ɉɤɬяɛɪь ɇɨяɛɪь Ⱦɟɤаɛɪь Ƚɨɞ 

ȻɉК 2 332,41 313,62 267,14 179,13 48,79 74,85 210,09 276,34 1702,39 
ɉɀК 1 58,66 55,35 47,14 31,61 8,61 13,21 37,07 48,77 300,41 

ɗɫɦɢɧɟɰ 2 351,96 332,06 282,86 189,67 51,66 79,26 222,45 292,60 1802,51 
ȼаɪяɝ 1 244,42 230,60 196,44 131,71 35,87 55,04 154,49 203,19 1251,75 

Зɞаɧ (шɬаɛ, 
 Кɉɉ) 2 58,66 55,35 47,14 31,61 8,61 13,21 37,07 48,77 300,41 

ȼɫɟɝɨ 1046,11 986,97 840,71 563,74 153,54 235,57 661,17 869,67 5357,48 
 

Ƚɨɞɨɜая ɜɵɪаɛɨɬɤа ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ – ηγη7.48 Ƚɤаɥ. 
Ⱦɥя ɨɛɟɫɩɟɱɟɧɢя ɧɟɨɛɯɨɞɢɦɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧа ɪаɫɫɦаɬɪɢɜаɟɦɨɣ 

ɤɨɬɟɥьɧɨɣ ɭɫɬаɧɨɜɥɟɧɨ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜаɧɢɟμ 


