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TwC PHASE FLOY THROUGH

CAPILLARY TUBES

"SULARY"

In the present work the pressure gradients due to frie-
ticn during the adiabatic flow of flashing iwe phase mixiures
in capillary tubes were investigated at different values of
Reynold's number. For this purpose, a refrigerating machine
was suitably prepared and instrumented to allow simultaneous
flow of wvapour and ligquid through the capillary tube and to
measure the pressure and temperature distributions along the
tube length, refrigerani flow rate and the supplied electri-
cal heat energy. Tests were carried out on horizontaliy,
straight capillary stainless steel tubes using three boresl.3,
1, 0.8 millimeter. The capillary tube was insulated to obtain

an adiabatic flow of R-12 refrigerant.

4 method based on experimental data was developed 1o
obtain the two-phase friction factor. In this method average
physical properiies were used in calculating the different
parameters encountered. Another alternative procedure was
provided for calculating frictional pressure drop, that is to
avolid use of the friction factor egquation and teo use correla-

tions for the ftwo-phase multipliers instead.

The results of the present work indicated that
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The friction factor correlations for flow inside smocoth
tubes are applicable to single phaée flow in small bore

tubes such as used to date, as refrigerant restrictors,

For the same tube bore, the friction factor in two-phase
flow decreases with the increase of Reyneld's number and
the maximum value for both Reynold's number and the fric-

tion factor took place at the larger capillary tube bore.

For the same Reyneld's number and the same tube bore,
the friction factor in single phase flow is higher than

that obtained in two-phase flow.

For the same tube length and inlet conditions (pressure,
temperature and degree of licuid subcooling), the mass
rate of flow will increase with the increase of the tube

tore.

The experimental results obtained in this werk for the
relationship between the Lockhart & Martinelll parameter
and the two-phase friction multiplier are in good agree-
ment with those obtained using the critical pressure
equation sugzested by Martinelli and Nelson (16). 0n
the other hand some of present work resulis have had a
higher wvalues of this multiplier than those in critical

pressure case.
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- NOMENCLATURE

Cross sectional ares, m2

Surface area, mz

Specific heat at constant pressure, J/kg®
Capillary bore diameter, m

Force, N

Single phase coefficlent of friction.
The coefficient of friction for the two-phase mixture.

. 2
Mass flux or mass flow rate per unit area, kg/hr m

Gravitational acceleration, m/secz.
Specific enthalpy. KJ /ke.

Flow meter current, Amp.
Volumetric flow per urit area, m/hr.
Toctal tube length, ru.

Distance along the tube length, m.
liass flow rate, kg/hr.

Exponent in Blasius eguation.
Lbsolute pressure, N/m2

Eleciric resistance, chm.

Specific entropy, kdJ /kgK
Measured temperature, °c
Temperature difference, °¢c
Specific volume, mj/kg

Fluid velocity, m/hr

Lockhart & iartinelll parameter

Dryness fraction or guzlity.
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Subscripts

a acceleraticnal.

T fricticnal.

g gas phase.

G gas r vapor flowing alone in the iube
H homogenecus flow.

P liquid flowing =lone in the tube.

1 liquid phase.

I two-phase mixture.

0] at stagnation.

Dimensionless groups

Re FEeynold’s number.

Lt The friction factor.

[

1ip ratio or ratic of gas to liguic mean velocities

[VoL]

e Dimensionless egulivalent flow rate.

Creek letiers

= Void fraction or fraciicn of wvolume occupled by the gas
phase.

FE The ratio between total flow pressure gradient having
the gas physical properties to that of the liquid phy-

gical properties,

L3 |
[
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n
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ot
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