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Fast Calculation Method for Modeling Non-adiabatic Capillary Tube

Zhao Dan Ding Guoliang Ren Tao

(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai,200240, China)

Abstract To meet the requirements on computation speed, accuracy, application range for modelling non-adiabatic capillary tube for re-
frigeration system simulation, a fast calculation method for a non-adiabatic capillary tube is proposed. The approximation correlations for
thermodynamic properties of refrigerant are proposed for subcooled zone, two-phase zone and superheated zone, respectively, and then the
explicit approximate analytic solutions for the three zones are obtained using integral method. In the solution for two-phase zone, approxi-
mation correlation for thermodynamic properties is obtained by curve-fitting method, and the length is obtained using Green’s theorem.
Case studies on R134a, R600a, R12, R410A and R407C show that the deviation between the predicted results of the proposed method

and those of the existing distributed parameter model is less than 2% while the computation speed of the proposed method is 1000 times

faster. The proposed method can meet the requirements for refrigeration system simulation.
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Fig. 1 Structure of non-adiabatic capillary tube
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Fig. 4 Thermodynamic states of two-phase zone

in a non-adiabatic capillary tube
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Tab. 2 Coefficients of approximation correlation
(Eq. (9)) for specific volume of two-phase

flow in non-adiabatic section

T k, k, ¢ Cy C3
R134a 7.627 679.4 0.00003425 -0.1221 -162.7
R600a 7.438 360.6 0.0002143 -0.4102 -134.6

R12 6.960 628.3 0.00002768 -0.09371 -170.4

R410A  7.034 1279 0.0000008197 -0.06394 -143.4

R407C 7.351 1027 0.00001524 -0.08554 -147.2
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Tab. 3 Computation results of approximate analytic
method (AA) and distributed parameter model ( DP)

i ACTEV S WA W /s HIE
mo—
My, Mpp (myy = mpp)/mpp Lya Lpp top/Tan
Ri134a 0.72 0.73 -1.04 0.006 8.09 1423
R600a 0.33 0.33 -0.27 0.006 7.55 1238
R12 0.72 0.73 -1.23 0.002 7.16 3728
R410A 1.12 1.13 -1.18 0.002 8.12 4304
R407C 0.93 0.91 1.42 0.002 8.57 4080
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