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Abstract

Thermal radiation is one of the most basic and complex heat transfer modes in “Heat Transfer”.
This paper will demonstrate the exploration and practice in the teaching practice using the five
radiative laws of the blackbody radiation as an example. From two aspects of graphic demonstra-
tion and math formulation derivation, the relationship of the five laws will be described and ana-
lyzed in order to deepen students’' understanding of the radiative heat transfer, and try to arouse
their interest in learning and research.
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%Planck Lawby Huihui Gao & Huagqiang Chu %
function [ E ] = fushe_tu(d, T)
Sfushe_tu SH=HERZER
% EBREFER E1(d, T)=(cl*d. " (-3)).
el ABE—EHER, c1=3.7419%107-16>
% #fEF B2(d, T)=(cl*d. " (-5))./
% cls
£1=3.7419%10 -16:c2=1. 4388%10 -2 : ¢3=c1/c2:
a=length(d) ;b=length(T);
El=ones (b, a) ;
E2=ones (b, a) ;
E3=ones (b, a);
for j=1:b
for 1=1:a
E1(j,1)=(cl*d (1) " (=5))/ (exp (c2/ (d(1)*T(3)))-1);
E2(j.1)=(c1*d(i) " (-5)) /exp (c2/ (d(i)*T(j))):
E3 (3. 1)=c3#T (j)#* (d(i)+5+¢107-8) " (~4) ;
end
plot (d.E1(j, ). g=", d,E2(§,:), =", d+5*10 -6, E3(j, :), " b-")
hold on
end
hold off
legend (" BRIRER . #EFER . KA-2HEE)
zlabel (/3
ylabel (" BHEBEHN 0 -3")
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Figure 1. Matlab code and the relationship between the three laws
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function [ E ] = Planck_Weien(d, T)

LPlanck EHIEMRERER, BivtSEER: d=00.1:0.1: 14]*107-63
LR E : T=[50:50: 2000]

% Ebid, T)=(cl*d. " {-5))./ (exp(c2./(d. *T))-1)

b clAFE—BHEER, c1=3.7419%10"-16

b cZABRIEHEER, c2=1.4388%10 -2

cl1=3.7419%10"-16;c2=1. 4388%107-2;

a=length(d) ;b=length(T)

dmin=min(d)

dmax=max (d) ;

b-——E X HAE M-
Eb=ones (b, a) ;
Eb_max=ones (b, 1) ;
I=ones (b, 1);
D=onesib, 1) ;

%= B AL R A O EL, BB RH OE _nax, BLASEL_maxFd MANE R EI-—
for j=1:hb

for i=1l:a

Eb (3, i)={(c1*d (i) " (-5 )/ (exp (c2/ (d{i)*T(5)))-1):

end

Eb_max (j, 1)=max (Eb (], :));

1(j.1)=find(Eb(j, : )==Eb_max (j. 1))

j=1:b

D(3, 1)=d(T{j. 1))

plotid.Eb(j. :3." 2]

plot (D, Eb_max, r. . LineWidth’, 2)

hold on

end

hold off

legend (" ERAFEER" . H#HEER)

Emax=max (Eb_max) ;

Enirncmin(Eb_max) ;

axis ([dmin, dmax, Emin, Enax]) % @il L450E
xlabel (4w ) b EARERRER
vlabel (" #IERALH /W 0" -37) % AT EIRRER

@
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Figure 2. Matlab code and Graphic Relations between Planck’s Law and Venn’s law of displacement ((c), (d))
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Figure 3. Graphic Relations between Planck's Law and Stefan-Boltzmann’s Law
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Figure 4. Derived relations between Planck’s law and Wien’s law
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Figure 5. Derived relations between Planck’s Law and Stefan-Boltzmann’s Law
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Figure 6. Correlation between five laws of blackbody radiation
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