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Abstract

Project Code : RES560530661

Project Title : Application of groundwater system in Bangkok and Saraburi for underground transmitting

cooling system for food preservation

Investigator : Associate Professor Dr. Punya Charusiri, Dr. Santi Pailoplee, Miss Sasimook Chokchai,
Department of Geology, Faculty of Science, Chulalongkorn University Professor Dr. Isao
Takashima, Akita University and Dr. Youhei Uchida, The National Institute of Advanced

Industrial Science and Technology, AIST
Project Period : 1 year (2013 —2014)

At present, energy saving becomes the very important national issue, and does the food preservation.
However, the food preservation requires a cooling system in the 24 - hour air-conditioning room. This
eventually affects high cost of energy consumption. Our assumption is that if energy consumption can be

reduced for operating the air conditioner, then electricity payment per month can be reduced as well.

This research is aimed at transferring the underground cooling water by circulating along the PE pipes
through the Geo-heat Pump (“GHP”) cooling system. With the constant flow of cooler water by applying the

GP system, the electricity consumption can be reduced.

The investigation commences with drilling of two bore holes to the depth of 50 meters using the well
- equipped drilling truck. Then the 200 m - long LDPE pipes are carefully inserted into those two boreholes.
Therefore each drill hole consists of 100 m-long LDPE pipes which are connected to the GHP system Taping
water with anti-corrosive solution is filled into the LDPE pipes without any leakage from the GHP system.
Sensor system is attached to the controlling unit in order to collect all measurement data regarding
temperatures inside and outside laboratory room (2 x 3 x4 m’) as well as temperatures of flowing water in and
out of the GHP system. All data which are stored in a PC computer are used for calculating the electricity
reduction. The measurement data are Data from this study are then compared with those of the pre-existing

similar — quality air conditioner in the laboratory room. Our preliminary result shows that with the application



of GHP system, electricity consumption can be reduced for more than 50 %. Additionally, it is figured out
from this study that electricity consumption per month can be cut down to about 1,250 baht if the electricity is

used all day long.

It is essential to mention that the result is successful, but the operating cost of drilling is quite high.
This is mainly due to the fact that a cooling transfer system is from a vertical-loop arrangement of the pipes. It
is therefore recommended that a horizontal arrangement of pipes needs to be performed in order to reduce
operating cost. So it is quite challenged to set up the vertical loop arrangement and compared the future output

with that of this study.

Keywords: GHP, Underground temperature, Surface temperature, Food preservation, Electricity saving
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