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Investigation on Boiling Heat Transfer and Pressure Drop in a
Horizontal Small Tube

Masayuki TSUTSUI

Akio NAKAYAMA

Heat transfer coefficient and pressure drop for refrigerants R-123 are measured in

horizontal small tube. The stainless steel tube of 1.1 mm inside diameter, 305 mm heated length

is used for the test section. As ranges of the main experimental parameters, heat fluxes are

0.5-33 kW/m’ mass velocities 110-3400 kg/m’s; and inlet temperatures 18-30°C. The

experimental result presented that the boiling heat transfer coefficients are between 3 and 12

times as large as the single convective heat transfer coefficient. It is also presented that the

two-phase frictional pressure drop could be predicted by following relation within £20%.
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Where, APy, is pressure drop for the total flow of fluid having the vapor properties at test

section exit.
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Fig.1 Schematic diagram of test apparatus
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Fig.2 Test section

Table 1 Experimental condition

Test fluid R-123 (CHCLCF3)
Inlet temperature 18~30 °C

Inlet pressure of condenser | 98~126 kPa
Mass velocity 110~3400 kg/m’s
Reynolds number 300~9000

Heat flux 0.5~33 kW/m?
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Fig 4 Dimensionless heat transfer coefficient as a
function of exit quality
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Fig.6 Measured pressure gradient versus,
quality
LU 1 T T ¥ ’ LI 1 1 T 11 l LI L
100 | G:kg/mzs R'123 -
. @) 150 E
B A 180 ]
— O] 240 ]
| 7] 310 ]
o & 530
5 - [ %] 1000 1
~
& 107 -
C . = A
[ A0 |
I ’ APp/APy=1.68Xee ™ ]
10_2 |||/1/ e I A NN ) T R

- 107 107! 10°
Xexit

Fig.7 Correlation of frictional pressure drop
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