
Accepted Manuscript

A modified mathematical model for spiral coil-type horizontal ground heat exchangers

Jun-Seo Jeon, Seung-Rae Lee, Min-Jun Kim

PII: S0360-5442(18)30597-8

DOI: 10.1016/j.energy.2018.04.007

Reference: EGY 12646

To appear in: Energy

Received Date: 28 January 2017

Revised Date: 15 March 2018

Accepted Date: 2 April 2018

Please cite this article as: Jeon J-S, Lee S-R, Kim M-J, A modified mathematical model for spiral coil-
type horizontal ground heat exchangers, Energy (2018), doi: 10.1016/j.energy.2018.04.007.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.energy.2018.04.007


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

 1 

 2 

A modified mathematical model for spiral coil-type horizontal ground heat 3 

exchangers 4 

 5 

Jun-Seo Jeon1+, Seung-Rae Lee2*, Min-Jun Kim3 6 

 7 
1,2,3 Department of Civil and Environmental Engineering, KAIST, Daejeon, 305-701, South Korea 8 

 9 

 10 

ABSTRACT 11 

 12 

Although many studies have investigated spiral coil-type horizontal ground heat exchangers (HGHEs), 13 

a reliable mathematical model of them has not yet been developed. Accordingly, this study proposes a 14 

modification of existing mathematical model, which was originally developed for energy piles and vertical 15 

ground heat exchangers, for HGHEs. Based on the solution of the heat equation using Green's function, the new 16 

mathematical model was derived by employing the mirror image method and superposition to consider the 17 

effect of a semi-infinite medium and ground temperature distribution. The prediction of the mathematical model 18 

showed a good fit with the results from on-site experiments with a mean absolute percentage error of 0.30 % 19 

and was perfectly matched with the numerical results. The proposed mathematical model is capable of capturing 20 

the structure of the spiral coil exactly, and consequently, it offers a more accurate prediction of ground 21 

temperature. 22 

 23 

Keywords: spiral coil-type; horizontal ground heat exchanger; thermal response test; Green’s function; 24 

numerical simulation 25 

 26 

*Corresponding author 27 

e-mail: srlee@kaist.ac.kr 28 

phone: +82-42-350-3617 29 

  fax: +82-42-350-7200 30 
 31 
+ Current address: Department of Civil and Environmental Engineering, KAIST, 291, Daehakro, Yuseong-gu, 32 

Daejeon, 34141, South Korea 33 

 34 

 35 



https://isiarticles.com/article/159164

