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Study on heat transfer enhancing performance of spiral groove
tube in phase change heat storage for solar energy

JIANG Jingzhi, LUO Wei, BO Lin, LI Wei, CUI Haiting

(School of Mechanical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: Based on the energy storage problems for solar energy utilization and the advantages of spiral groove tube heat
exchanger, spiral groove tubes are used in the solar energy phase change heat storage, with numerical simulation of the thermal
storage process of heat reservoir. Firstly. the simulation method and the reliability of the used model are verified experimentally
with smooth tube. Using spiral groove tube as water flow pipe and phase change material as heat storage medium, building the
three-dimensional model by Gambit software and meshing by ICEM, the heat storage process in the spiral groove tube and
smooth tube heat storage are numerically simulated while the heat transfer enhancing effect is investigated. The influence of
structural parameters such as groove pitch and groove depth on the heat storage process is simulated numerically and the influ-
ence rules are analyzed. The results show that the convective heat transfer intensity and heat transfer capability are enhanced
when the smooth tubes are substituted by spiral groove tubes in the phase change heat storage and the heat storage time become

shorter. In the range of simulation, the optimal structural parameters of spiral groove tube is that the groove pitch p =7 mm
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and groove depth e = 0.4 mm. The further improved design of phase change thermal storage can be realized in later

research in-depth.

Keywords: solar energy; phase change thermal storage; spiral grooved tube; heat transfer enhancement; numerical simulation
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Tab.1 Structural parameters of spiral groove tube at different groove depth

EL | H&/mm M/ mm T ¥R/ mm RER 4
1 13 0.4 6 48
2 13 0.6 6 48
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Tab.2 Structural parameters of spiral groove tube at different groove pitch

2Ky H#%/mm H %R /mm fli i/ mm Rk
1 13 0.5 5 57
2 13 0.5 7 41

%3 K 10% MBIk G 20948 % MR AR

Tab.3 Physical property parameters of phase change material with 10% expanded graphite
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Fig.3 Distribution of temperature in the spiral groove tube phase change heat storage at different times
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Fig.4 Distribution of temperature in the smooth tube phase change heat storage at different times
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