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Flow Characteristics of R600a in an Adiabatic Capillary Tube
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Abstract In this paper, flow characteristics of R600a in an adiabatic capillary tube were investigated employing
the homogeneous flow model. The model is based on fundamental equations of mass, energy and momentum
which are solved simultaneously. Two friction factors(Churchill) and viscosity(McAdams) are comparatively used
to investigate the flow characteristics. Thermodynamic and transport properties of R600a are calculated
employing EES property code. Flow characteristics analysis of R600a in an adiabatic capillary tube is presented
to offer the basic design data for the operating parameters. The operating parameters considered in this study
include condensation temperature, evaporation temperature, subcooling degree and inner diameter tube of the
adiabatic capillary tube. results
temperature, inlet subcooling degree and inner diameter tube of an adiabatic capillary tube using R600a have an

The length of an adiabatic capillary tube using R600a is

The main were summarized as follows: condensation and evaporation

effect on length of an adiabatic capillary tube.
expressed to the correlation shown in Eq. (15).

Key Words : Adiabatic capillary tube, R600a, Flow characteristics, Vapor compression system
Nomenclature L : Length of capillary tube, [m]
P : Pressure, [kPa]
A : Area, [m’] Re: Reynolds Number, [Gd/y ]
di : Inner diameter, [m] T : Temperature, [C]
dP: Pressure drop, [kPa] V : Velocity, [m/s]
f : Friction factor v : Specific volume, [m’/kg]
G : Mass flux, [kg/(m’s)] X : Quality
h : Enthalpy, [kl/kg] dz: Length of subsection, [m]
M : Mass flowrate, [kg/s]
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Greek symbols

Viscosity, [kg/(ms)]
Density, [kg/ms]
Roughness, [m]
Angle, [°]

O m® O r

Subscripts

¢ : Condensation
cap : Capillary tube
cr : Critical point

e : Evaporation

f : Friction
g : Vapor
in : Inlet

1 : Liquid

lo : Liquid only
re : Refrigerant

sp : Single phase
sub : Sub-cooling

tp : Two-phase
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