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Measurement of Thermodynamic Parameters of Energy Pile Test Materials
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Abstract: This paper proposes to add phase change materials and steel fibers to the traditional con-
crete energy pile to improve the heat transfer efficiency of the energy pile. By encapsulating phase
change materials with steel balls, the phase change materials are not only applied to concrete, but also
the high thermal conductivity of steel fibers and steel balls can improve the thermal conductivity of
phase change materials and improve the thermal conductivity of phase change energy storage concrete.
It provides a reference basis for the application of phase change materials in energy pile engineering.
Through the specific process and results of different thermodynamic parameters of phase change steel
fiber reinforced concrete, it is found that there is no obvious fragment and collapse in the failure of fi-
ber reinforced concrete. Because the bond stress between steel fiber and concrete on both sides of the
crack restricts the development of crack, so as to reduce the brittle failure degree of concrete. In addi-

tion, the steel fiber can well compensate for the defects caused by low thermal conductivity phase
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change materials to improve the overall thermal conductivity of the energy pile. The Steel fiber will re-

duce the specific heat capacity of concrete, but the sand ratio has an obvious effect on the specific heat

capacity of concrete. This result will provide parameter guidance for the subsequent evaluation and op-

timization of the energy pile heat exchange system.

Keywords: energy pile, concrete, phase change steel ball, steel fiber, thermo-mechanical parameter
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Table 4 Elastic modulus of concrete
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Fig.8 Measurement of thermal conductivity parameters
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Fig.11 Comparison of concrete specific heat capacity

24 HBKEY

A AR RO R AR A L I K A T
PR R B A B AR AR A A K AR AL
(1 0] ek 2 2% K ] S A R 5 1 (8 AR R
THAE AN [ EE R 70 0 2R A 0 i o e iR R AR



K ARIFRIRBE P R R B DR D B A
12 078, 1 5K W AR R 6 BRI 7 TR B8 4 i B 4R i
IR BB K, AE BB U T, OF B K A% AT
S PR UE IR B L AT 8 JC 29 R R K AE KV AR IR
i — e B B S BR P AR R A R A AR R R
PO icfe & 8 A T o 3% B /K IR F R EE N 25 “CTF
G, L0 CilR2ZEB R BT, HE 55 Co B ER
FF 2 h DA PR TR 8 3 B AR I 52 4, i AR SR 4R X
TSR EE . RIS 2 AUS | 2 N AR B I 2% AR AR
ML I AT RS A il R 0 R 3R B D
TR+ P R B AR LE Rk 7 MK 13
7R, okt b T TR B RN 2T A 3 i R S TR
AILL & AN EF 4E 0 m O il B ik R Bk T
16.2% 543 S5 Ll 3% 30 R B A A AR TR R 2T 4
ity T 515 3 VR BRE - R A 1 g R A AR TR B+ L BB
AR B BRI A 1Z R BOE N T 50.8%6.49.9% .

! Ce——

P P st e 4
(a) RE7E R AT P (b) W R A

Bl 12 Ak 2 B0

Fig.12 Thermal expansion coefficient test

®7 BEINAEKERH

Table 7 Thermal expansion coefficient of concrete
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