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A method of construct ing the radial  distr ibution of temperature  pulsations ac ros s  a p lasma 
jet is descr ibed .  Some resul ts  obtained by this method are  examined�9 

Data concerning the determinat ion of the mean diametra l  temperature  fluctuations in a jet a re  given 
in [1]. Of interest ,  however ,  is also the radial  distribution of temperature  fluctuations. To study this ques -  
tion, we used a p lasmat ron  without a mixing chamber .  The emiss ion  of the jet at a distance of 2 cm f rom 
the nozzle exit section was employed.  The mean values of the cur ren t  and voltage were 400 A and 220 V, 
respect ive ly .  The working fluid was ni trogen gas .  The gas flow rate was 3 g / s e e .  

The temperature was measured from the relative intensity of the spectral lines of copper (~ = 5153 
A, k 2 = 5105 A), using a special photoelectric attachment which had a time resolution of on the order of 5 
�9 10 -4 see, and whose output voltage was proportional to the quantity In(I i/I2). The temperature was de- 
termined from the formula 

~-_ 2.75.104 

4.19--In I t �9  (1) 
Is 

No special  exper iments  were made to test  the absence of reabsorpt ion;  however,  the absence of se l f - ab -  
sorption of the lines has been revealed in exper iments  in which equipment of the same type and operating 
under the same conditions was employed. The distribution laws of t empera tures  measured  along a row 
of chords  in a c ross  section were determined f rom the ln(Ii /I2)  osc i l lograms obtained (Fig. 1), which were 
manually p rocessed .  To this end, a ln(I 1/I2) osc i l logram which represented  a continuous random process  
was d iscre t ized  on the basis of Kotel 'n ikov 's  theorem.  The obtained values of ln(I1/I2) were used together 
with relat ion (1) to find the d i scre te  t empera tu re  values,  which were  then used to determine the temperature  
distr ibution law (Fig. 2a). 

Fig. i. Oscillogram of the logarithm of the in- 
tensities ratio of two spectral lines: i) time- 
marker signal (f = 500 Hz); 2) In(Ii/I2) = +i; 3) 
In(IJI2) = 0; 4) In(II/I2) in the jet. 

The radial  distr ibution of the tempera ture  
fluctuations was determined f rom the tempera ture  
fluctuations measured  along a row of chords  in the 
jet c ro s s  section, which constitute a s tat ionary r an -  
dom process ,  as has been shown in [1]. To this end, 
we used a success ive  approximation technique [3] 
to const ruct  a family of radial temperature  d i s t r i -  
butions f rom the value of the t empera tures  measured  
along the row of chords  in the jet c ro s s  section, 
with like values of the distr ibution function F(T). 
The family of distr ibutions obtained (Fig. 2b) can 
be used to determine the tempera ture  distr ibution 
law at var ious  points of the jet radius.  This can 
be readily demonst ra ted  by introducing for the radial  
t empera ture  dis tr ibut ion a function F[T (r)] which 
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Fig. 2. Tempera ture  distribution (in ~ over the c ross  section 
of the p lasma jet: a) distr ibution curves  of t empera tures  m e a -  
sured  along the row of chords (1) l / d o  = 0, 0.2; 2) l / d  o = 0.4; 3) 
l / d  o = 0.46; b) radial  temperature  distribution for several  va l -  
ues of the cumulative probabili ty [1) F[T(r)] = 10; 2) 30; 3) 50; 
4) 70; 5) 90%]; c) distribution curves of tempera tures  along the 
jet radius [1) r / d 0  = 0, 0.2; 2) 0.4; 3) 0.46] F(T) in %. 

descr ibes  the probabil i ty of the radial  tempera ture  distribution not being situated above a cer ta in  curve 
Ti(r  ). Mathematical ly,  this can be expressed as follows: 

F [T (r)] = P [T (r) -~ T t (r)]. 

Then, for  the radial  temperature  distribution Tl(r) constructed f rom the tempera tures  measured  along the 
row of chords  in the jet c ro s s  section with like values of the distribution function F(Ti), we obtain F[Tl(r)] 
= F(T1). Thus,  having a family of curves  Ti(r  ), T2(r ) . . . . .  Ti(r  ) with known values of F[Tl(r)],  F[T2(r)], 
. . . ,  F[Ti(r)] ,  it is not difficult to determiae  the tempera ture  distr ibution law at different points of the jet 
radius .  It may  be seen f rom Fig.  2c that the mean value of the temperature  dec reases  and the r m s  devia-  
tion increases  f rom the core to the per iphery  of the jet.  Fu r the rmore ,  it can be seen f rom Fig. 2a and 2c 
that the distr ibution laws of the tempera tures  measured  along the row of chords are  s imi la r  to the d i s -  
tribution laws of the t empera tu res ,  at the corresponding dis tances ,  along the jet radius.  

NOTATION 

Ii, I2 
T 
l 
do 
T1 
r 
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are  the spec t ra l  intensit ies;  
is the temperature  measured  along a chord; 
is the distance of a chord f rom the center  of the jet c ro s s  section; 
is the jet d iameter ;  
is the tempera ture  along the jet radius;  
is the instantaneous value of the radius;  
is the probabil i ty.  
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3. 
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