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Science and Engineering Harbin Institute of Technology Harbin China Post Code: 150001) FANG Ming—~hu
( Jinlin Provincial Yanbian Korean Nation Autonomous Prefecture Science and Technology Intelligence Research In—
stitute Yanji China Post Code: 133001) // Journal of Engineering for Thermal Energy & Power. — 2011 26
(4). —-471 ~474

In the light of the illumination characteristics and the specific features that the outdoor temperature in winter in the
northern frigid regions is excessively low presented was a scheme for heating by using solar energy—soil source heat
pumps and with Harbin City serving as a background the influence of such factors as the primary energy source uti—
lization rate change in fuel prices etc. on the operation energy consumption and cost was compared and analyzed
under the following five heating modes: solar energy—=soil source heat pumps soil source heat pumps oilfired boil—
ers gas-ired boilers and electrically heated boilers. The authors have come to a conclusion that the solar energy—
soil source heat pumps have a lowest energy consumption and cost and the highest energy source utilization rate a—
mong the above-mentioned five heating modes. Key words: solar energy-soil source heat pump primary energy

source utilization rate cost-effectiveness analysis

= Coil Heat Source Model for Embedded Spiral Tube-
based Geothermal Heat Exchangers and Its Analytical Solutions LI Xin FANG Liang FANG Zhao-
hong ( Education Ministry Key Laboratory on Renewable Energy Source Architectural Utilization Technologies
Shandong Architectural University Jinan China Post Code: 250101) ZHAO Qiang( Shandong Fangya Geother—
mal Source Heat Pump and Air Conditioning Technology Co. Ltd. Jinan China Post Code: 250101) // Journal
of Engineering for Thermal Energy & Power. — 2011 26(4). -475~479

With applications of a pile foundation embedded tube-based geothermal source heat pump system in engineering
projects serving as a background an analysis and argumentation was conducted of an unsteady-state heat transfer
model for spiral embedded tube-based geothermal heat exchangers. On this basis a coil heat source model was
presented with the temperature distribution in the embedded coil tubes along the depth direction and the influence of
the pitch being considered. By using the Greens function method and the dummy heat source method the expres—
sions of the analytic solutions to the infinite and finite long coil heat source models for an unsteady state temperature
field were obtained respectively. Based on these analytic solutions the influence of various parameters in the model
on the heat exchange performance of the embedded coil tube-based heat exchange was analyzed. Key words: geo—

thermal source heat pump pile foundation embedded tube-based heat exchanger heat transfer model

= Investigation of the Heat Transfer Performance of Rotating



