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 Experimental details (Exp 1) 

Measurement point 

Jet facility 



Experimental details (Exp 1) 

Measurement position: 

Cold wire characteristics: 

Jet flow Conditions: 
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 Flow characteristics (Exp 1)  

ek Ru/U0
3= 0.01652 

Self similar behavior on the jet centerline is reached at x/D =30  
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 Experimental details (Exp 2) 

Experimental details  
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Range x/D 0 to 90 

ReD 26000 

Ujet (m/s) 18 

D (mm) 29.54 

Bu 5.93 

BRu 0.102 

Bq 5.24 

Qjet(C) 18 

AI 0.25 

BI 0.18 

Experimental details  



10 

0

0.2

0.4

0.6

0.8

1

0

0.08

0.16

0.24

5 15 25 35 45 55

<
u

'²
>

1
/2

/U
0
, 

  
  
<

v
'²

>
1
/2

/U
0
, 
  
R

, 
  
 C

u
q
  

<
θ
'²
>

1
/2

/Q
0
 

X 

<θ'²> <u'²> <v'²>

R Cuq

Experimental details (Exp 2) 

Cuq 



Prediction of scalar dissipation  and small 

scale lengths on the jet centerline. 

 
 

Panchapakesan and Lumley, 1993 
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Kinetic energy budget  
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temperature variance budget  

Prediction of scalar dissipation  and small 

scale lengths on the jet centerline. 

 
 

Antonia and Mi, 1993  



Budget of q 2/2 on the jet centerline 
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Lemay et al. (2019) 
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From the budget ratios 

From the time scale ratio 
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* Dissipation, Rl and Pel 
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* Small scale length evolution on the centerline 
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Prediction of scalar dissipation  and small 

scale lengths out of the jet centerline. 
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* Consequences of self-preservation out of the axis 

(Kolmogorov and Corrsin length scales) 
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y = -19.4x + 405.05 
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* Consequence of self-preservation out of the jet 

 centerline axis (Rl  and Pel) 
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Conclusions 

• Prediction relationship for kinetic energy dissipation -

Thiesset et al (2014) ( 6.4%). 

• Test of the prediction relationship of temperature 

dissipation -Lemay et al (2019) ( 2 %). 

• Introduction of new relationships for temperature 

dissipation ( R  9 % and Budget 3 %). 

• Observation of the behaviour outside the centerline of 

turbulent length scales and Rl and Pel (Validity of the 

linear laws for small scale lengths ~ 2D). 

• Future work, consequence of the complete self-similarity 

on spectral distributions of k and q. 
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