Accepted Manuscript

Title: Study on a design method for hybrid ground heat exchangers of ground-
coupled heat pump system

Author: Kejuan Wei, Wenxin Li, Jiarong Li, Yong Wang, Lu Zhang

PII: S0140-7007(17)30004-X

DOl: http://dx.doi.org/doi: 10.1016/j.ijrefrig.2016.12.020
Reference: JIUR 3514

To appear in: International Journal of Refrigeration

INTERNATIONAL JOURNAL OF

refrigeration

Please cite this article as: Kejuan Wei, Wenxin Li, Jiarong Li, Yong Wang, Lu Zhang, Study on
a design method for hybrid ground heat exchangers of ground-coupled heat pump system,

International Journal of Refrigeration (2017), http://dx.doi.org/doi:
10.1016/j.ijrefrig.2016.12.020.

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.




ACCEPTED MANUSCRIPT

Study on a Design Method for Hybrid Ground Heat
Exchangers of Ground-Coupled Heat Pump System

Kejuan WEI*®, Wenxin LI, Jiarong LI*®, Yong WANG?®®, Lu ZHANG?*®

@ Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, Chongging
University, Shapingba District, Chongging 400045, China
® National Centre for International Research of Low-carbon and Green Buildings, Chongging University,
Shapingba District, Chongqging 400045, China
¢ School of Engineering, RMIT University, Melbourne 3083, Australia
* Corresponding author. Tel.: +86 18908317198; fax: +86 65120750. E-mail address: wyfreel@126.com

Highlights

Method to select the optimal load ratio of hybrid GHEs of GCHP system for design is introduced.
The design calculation method of hybrid GHEs of GCHP system is put forward.

The influence of mixing outlet water temperature on heat transfer is discussed.

Combined calculation method is more accurate than the independent one.

Abstract: The hybrid ground heat exchangers (GHESs) of ground-coupled heat pump (GCHP) system refers to a
GCHP system using both vertical and horizontal GHEs. With the proposed optimal load ratio of horizontal to
vertical GHEs, three-dimensional numerical heat transfer GHE models were established using independent heat
transfer calculation method, and a design method for hybrid GHEs of GCHP system was put forward and then
applied in one project. A combined heat transfer calculation method considering the mixing outlet water
temperature was proposed and validated by a built experimental platform, which shows an improvement in
accuracy prediction compared to the independent heat transfer calculation. It indicates the mixing outlet water
temperature plays an important role in calculation accuracy and should serve as the boundary condition in
modelling. The heat transfer performance of GHEs can be characterized by the independent heat transfer results
in a certain range of load ratio.
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Nomenclature

Abbreviations

CFD Computational Fluid Dynamics
GHEs Ground heat exchangers
GCHP Ground-coupled heat pump
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