Theme: Energy Pile

Research Topic:
“Selection of material used for

thermopiles for recycling heat within
a building”




OBJECTIVES




SCOPE & LIMITATION




APPROACH

Literature study:
Basic Concept of thermodynamics and
energy pile system

Material Selection Experiment Design

Concrete Design as per BRE Circulating Fluid Selection
- OPC - Water
- OPC + pfa (40%) - Saline Solution (3.5%)
- OPC + ggbs (60%) - Ethylene Glycol (50%)

Thermocouple testing
- Concrete cubes with different
mix
- Fluid in the cube

Concrete Cube Casting
Cubes for crushing (9+9+9)
Cubes with thermocouple (3+3+3)
Cubes with copper tube (3)

Data Collection &
Statistical Analysis

Crushing Cubes Conclusion &
@ 7, 14 & 28 day for strength gain Recommendation
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THERMOCOUPLE TEST




THERMOCOUPLE EXPERIMENT PROCEDURE

Heat the Empty and clean Set program in
water insulation box PLW recorder

Place cube into the
box

Start recording
6 hr @ 10sec

Pour water
into the box

Cube and
water

Cover the temperature Stop Collect data for
box with lid recording analysis
same




SUMMARY - CONCRETE MIX

(No of cubes

°C/min

 Min_ 21.00 71.64 50.20

22.06 75.48 53.70
(Avg| | | 5281(1.22)| 1.53 (0.06 0.58 (0.03

23 .81 76.41 53.85
-I—— 5297 (0.94 -mam! 0.55 (0.02

20.93 75,47 52,62 1.29

23.06|  (7654|) ([ 5454 b-lcu
53.40 (090) | 1.43(0.11)




Rate of temperaturerise
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SUMMARY - CIRCULATING LIQUID

°C/min

A 20.09 70.32 50.23

B 23.17 69.39 46.22
Ag| | | 4823(201)]| 1.77 (000 0.45 (0.02

Solution | B _| 18.18 69.37|  €5119]1) 171] 050
Y {Avg | e 4986k )| _1.75(0.05)) 0.47 (0.03

Seol | A | 20| Qow) s Ged)  oar

Solution ™5™ 75,55 7011]  oa116) 175|049

(50%)

50.310.85)] 1.76007))  (0.48 (0.01))




Rate of temperaturerise

& Water
¥ Saline Solution

Glycol Solution
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Time to reach euilibrium(Hours)




Initial maximum water temperature has the major impact on
the equilibrium temperature value, though temperature
rise pattern remains the same.
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Initial maximum water temperature has the major impact on
the equilibrium temperature value, though temperature
rise pattern remains the same.
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CONCLUSION




FUTURE SCOPE




THANK YOU




INTRODUCTION

Energy pile
Energy pile system

inlet pipes return pipes

for the liquid for the liquid

heat carrier = heat carrier
Heating

Energy supply  Cooling Collector

e.g. heat pump

heat exchanger
fixed at cage

Energy piles




WHY USE THERMOPILES?




