
Rig 2 for Measurements
of Heat Transfer Coefficient
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Rig 2 for Measurements of Heat Transfer
Coefficient (cont)
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Heat Transfer Coefficient Measurements
in 1.6 m long SCT barrel stave simulators

HTC in the tube of ID=3.6mm
Power = 8 W; MF ~ 1.5 g/s; to ~ -15 to - 25 C
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Heat Transfer Coefficient in C4F10/C3F8

mixture, vs length (3.6 mm ID tube),
and vapor fraction

HTC of the mixture 50%C3F8, 50%C4F10 (mass).
6.3W:Mass Flow =1.21 g/s;Input pressure = 1.3 bar.
4W:Mass Flow = 1.23 g/s;Input Pressure = 1.43 bar.
2.5:Mass Flow = 0.82 g/s;Input Pressure = 0.95 bar.

With Capillary and 3.6mm tube. 
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HTC of the mixture 50%C3F8, 50%C4F10 (mass).
6.3W:Mass Flow =1.21 g/s;Input pressure = 1.3bar.
4W:Mass Flow = 1.23 g/s;Input Pressure = 1.43 bar.
2.5:Mass Flow = 0.82 g/s;Input Pressure = 0.95 bar.

With Capillary and 3.6mm tube.
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Comparison of Heat Transfer Coefficient

in pure C3F8 and C4F10/C3F8 mixture, vs
length (3.6 mm ID tube), & vapor fraction

Heat Transfer Coefficient for Mixture 80% C3F8, 20% C4F10 (mass).
5W Mass Flow = 1.4 g/s. Pressure Drop over the stave 125 mbar
8W Mass Flow = 1.79 g/s. Pressure Drop over the stave 150 mbar
10W Mass Flow = 1.86 g/s. Pressure Drop over the stave 200 mba
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Heat Transfer Coefficient for C3F8 at 10 W/block.
Mass Flow = 1.89 g/s. Pressure Drop over the stave 250 mbar.

Pressure at beginning of stave 2.3 bar (absolute).

Capillary, ID = 0.6mm,  L = 420mm
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Heat Transfer Coefficients and
Temperature Profiles along a 1.6 m

tube with 1.5 mm ID

HTC of C3F8 for 5W Mass flow 1.27 g/s
Pressure drop over the length of tube ==> superior than1.5 bars

With 1.5mm ID tube.
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Temperature profile of the block and of the liquid (5W).
Mass Flow 1.27 g/s. Pressure Drop: more than1.5 bar (out of scale). 

With 1.5mm ID tube.

-8.3
-7.3

-23.3

0.3

-2.4

-18.8

-25.0

-20.0

-15.0

-10.0

-5.0

0.0

5.0

Lenght of  the tube

Te
mp

era
tur

e (
oC

)

Temperature of the tube
Temperature of the bl oc k

Begining Middle End

Observations:
Heat Transfer Coefficients are higher due to the 
elevated local heat flux, HOWEVER...
Temperature Profiles along the tube reflects the 
 very high pressure drop. 

Conclude: 
Such thin tubes unsuitable for evaporative cooling.
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