
 Introduction

 Study of flow and heat transfer of supercritical CO2 in the helically-coiled tube under half-side heating
Numerical model and parameters

 The evaluation of a new type of ultra-compact plate heat exchanger (UCPHE) for the S-CO2 Brayton cycle

Heat transfer performances under half-side heating condition

 Heat transfer coefficients under uniform heating and inner 
half-side heating conditions

 Effect of specific heat

 We proposed a new type of ultra-compact plate heat exchanger (UCPHE)
as a candidate of the regenerator for the supercritical CO2 Brayton cycle.

parameter Value
Inlet pressure/MPa 8.0
Inlet temperature/K 287.05
Mass flux/kgm-2s-1 206

Average heat flux/kWm-2 15.375

 Physical model

Study of flow and heat transfer of CO2 at 
supercritical pressure

Fangbo Li, Binbin Pei, Zhentao Chen, Bofeng Bai*
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University)

 Supercritical CO2 is a promising working medium in the new type of power cycles and refrigeration systems;
 This paper presents our work on the flow and heat transfer of supercritical CO2, and a new type of ultra-compact plate heat exchanger (UCPHE)

which is used as the regenerator in the supercritical CO2 Brayton Cycle.

Mechanism on heat transfer of supercritical CO2 in the helically-coiled tube under half-side heating
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 Heat transfer coefficients of uniform 
heating are higher than those of half-
side heating condition;

 The discrepancy of HTC under 
different heating conditions reaches 
the peak at the pseudo-critical 
enthalpy.

 At the same bulk enthalpy, the specific heat near
the inner wall is obvious lower than that under
uniform heating condition;

 Under half-side heating condition, the buoyancy
effect near the inner wall is much stronger than
uniform heating, causing the flat velocity profile.
That indicates that production of turbulent kinetic
energy, and the turbulent kinetic energy itself, are
diminished, leading to reduced mixing and lower
heat transfer coefficients;

 Effect of buoyancy on turbulence

The structure of UCPHE

The numerical analysis on the thermal-hydraulic performances of UCPHE

 The sketch of UCPHE

 Heat transfer and flow resistance of UCPHE and the comparison with PCHE

 In the present work, the heat transfer and flow resistance performances of UCPHE with straight channels are analyzed and compared with PCHE using Fluent 14.0, the steady shear 
stress transport (SST) k-ω model is opted for modeling turbulent flow.

 the Nusselt numbers and friction factors of UCPHE are extremely close to those of PCHE under the same hydraulic diameter and Reynolds number.

hydraulic diameters de=1.22mm
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