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C��A)]:(~���	 ;��@ �
!1�� 1� ;���� ;�>B �@� � �A��? ;�>B � ��>= ���>�� 2���3  A�� M�1>% j���� Total 
Power = 8.0 kw,  Total Flow Rate (Two Compressor) 

Nozzle Inlet Position 
(cm) and Flow Rate 

(m3/hr) 

Noz1 Z=15, F=50.7 

Noz2 z=48,  F=45 

Noz3  z=81,  F=57 

Noz4  z=114, F=50 

Noz5  z=147, F=52 

Noz6  z=180,  F=51 

Output  Air No. 
Position (cm) and 
Temperature (o C) 

Out1 z= 33 , T= 132 

Out2 z=66,    T=157 

Out3 z=99,   T=152 

Out4 z=132,  T=166 

Out5 z=165,  T=157 

Out6 z=190,  T=165 

Temperature 
(o C)  

154 
217 
256 
286 
259 
265 
263 
279 
280 
303 
244 
284 

Thermocouple 
Position (cm) 

z=9 
z=25 
z=41 
z=57 
z=73 
z=89 

z=105 
z=121 
z=137 
z=153 
z=169 
z=185 

Thermocouple 
Number 

T1
T2
T3 
T4 
T5 
T6 
T7 
T8 
T9 

T10 
T11 
T12 

C��A)\:(�~���	 ;��@ �
!1�� 1� ;���� ;�>B �@� � �A��? ;�>B � ��>= ���>�� 2���3  A�� M�1>% j��� Total Power 
= 10.0 kw,  Total Flow Rate (Two Compressor) 

Nozzle Inlet Position 
(cm) and Flow Rate 

(m3/hr) 

Noz1 Z=15, F=45.8 

Noz2 z=48,  F=41.2 

Noz3  z=81,  F=50.1 

Noz4  z=114, F=50.1 

Noz5 z=147, F=52.2 

Noz6  z=180,  F=48 

Output  Air No. 
Position (cm) and 
Temperature (o C) 

Out1 z= 33 , T= 142 

Out2 z=66,    T=162 

Out3 z=99,   T=159 

Out4 z=132,  T=185 

Out5 z=165,  T=163 

Out6 z=190,  T=174 

Temperature 
(o C)  

161 
218 
258 
289 
255 
265 
221 
273 
227 
284 
247 
282 

Thermocouple 
Position (cm) 

z=9 
z=25 
z=41 
z=57 
z=73 
z=89 

z=105 
z=121 
z=137 
z=153 
z=169 
z=185 

Thermocouple 
Number 

T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
T9 

T10 
T11 
T12 

C��A)(:(��? ;�>B � ��>= ���>�� 2���3  A�� M�1>% j���~���	 ;��@ �
!1�� 1� ;���� ;�>B �@� � �A� Total Power 
=8.5 kw,  Total Flow Rate (One Compressor) 

Nozzle Inlet Position 
(cm) and Flow Rate 

(m3/hr) 

Noz1 Z=15, F=23.6 

Noz2 z=48,  F=21.1 

Noz3  z=81,  F=33.7 

Noz4  z=114, F=28.2 

Noz5 z=147, F=29.6 

Noz6  z=180,  F=28.2 

Output  Air No. 
Position (cm) and 
Temperature (o C) 

Out1 z= 33 , T= 153 

Out2 z=66,    T=176 

Out3 z=99,   T=170 

Out4 z=132,  T=221 

Out5 z=165,  T=172 

Out6 z=190,  T=190 

Temperature 
(o C) 

171 
230 
272 
297 
274 
285 
249 
294 
251 
314 
267 
294 

Thermocouple 
Position (cm) 

z=9 
z=25 
z=41 
z=57 
z=73 
z=89 

z=105 
z=121 
z=137 
z=153 
z=169 
z=185 

Thermocouple 
Number 

T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
T9 

T10 
T11 
T12 
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C��A)a:(~���	 ;��@ �
!1�� 1� ;���� ;�>B �@� � �A��? ;�>B � ��>= ���>�� 2���3  A�� M�1>% j���� Total Power 
=7.5 kw,  Total Flow Rate (One Compressor)

Nozzle Inlet Position 
(cm) and Flow Rate 

(m3/hr) 

Noz1 Z=15, F=23.6 

Noz2 z=48,  F=21.1 

Noz3  z=81,  F=33.7 

Noz4  z=114, F=31 

Noz5 z=147, F=22 

Noz6  z=180,  F=18.6 

Output  Air No.   
Position (cm) and  

Temperature (o C) 

Out1 z= 33 , T= 138 

Out2 z=66,    T=160 

Out3 z=99,   T=154 

Out4 z=132,  T=196 

Out5 z=165,  T=156 

Out6 z=190,  T=172 

Temperature 
(o C) 

154 
209 
224 
271 
250 
258 
227 
268 
228 
289 
243 
270 

Thermocouple 
Position (cm) 

z=9 
z=25 
z=41 
z=57 
z=73 
z=89 

z=105 
z=121 
z=137 
z=153 
z=169 
z=185 

Thermocouple 
Number 

T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
T9 

T10 
T11 
T12 

R=r/d

Lo
ca

l
Nu

Nu
mb

er

-50 0 50
0

5

10

15

20

25

30

35

40

45

Q=8 kwat
Q=10 kwat
Q=14 kwat

R= r/d

Lo
ca

l
Nu

Nu
mb

er

-50 0 50

5

10

15

20

25

30

35 Q=7.5 kwat
Q=8.5 kwat
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In this research, heat transfer of impinging jets in 
separation processes was studied theoretically and 
experimentally. The experimental set up was similar to that 
applied in industry. The system consisted of a cylindrical 
furnace equipped with an electrical coil which was cooled 
with six circular coils each connected to eight 3 mm 
diameter nozzles with a 2.5 cm interval from the wall. The 
experiments were carried out in two different Reynolds 
numbers 13500 and 27000 using 7.5 to 14 kW power. The 
geometry of the system and experimental design was 
similar to a multiple impinging jets on a curved surface. 
The studies showed that due to the distances between jets, 
nozzle to furnace diameter ratio, and distance of the jet 
from the wall to furnace diameter ratio, the direct effects of 
jets on each other and curvature of the impact surface on 
heat transfer could be neglected and the system could be 
assumed as a set of single set on a flat plate. The results 
also showed considerable effects of the outlet flow 
location on the temperature distribution. Another important 
parameter which was defined for the first time in this work 
was the dimensionless length from the impact zone which 
has considerable effect on the temperature profile. 
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