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Introduction to Geothermal Systems
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Geothermal HVAC Systems Cooling & Heating

WINTER : SUMMER

During the winter, the heat pump sends fluid through the pipes where the warmer rock,
soil, or water underground increases the temperature of the fluid. The warm fluid is then
pumped back to the building. A heat exchanger can then transfer the heat from the fluid
to the building’s heating system to warm the air. A desuperheater can be used to
increase the temperature of water for use in the building. The process is then repeated,
with the cooler fluid being pumped back into the ground to be warmed and then

returned to the building for heating.



Benefits

Reasons for using a ground coupled system.
1. Unlike a standard solar system, the loop
operates day or night, rain or shine all year,
delivering heat to and from the heat pump.
2. It is cost effective in northern or southern
climates.

3. Because the water circulates through a
sealed closed-loop of high strength plastic
pipe, it eliminates scaling, corrosion, water
shortage, pollution, waste and disposal
problems possible in some open well water
system

4. Saves up-to 70 % of operating cost
compared to conventional HVAC systems
5. ROI is between 2 to 5 years




Design & Manufacturing

Our experience of over 30 years in
manufacturing heating equipments has
enabled us to design and build heat pumps
with performance characteristics substantially
superior to those available in the market.

Our In-house Design team has designed highly
efficient heat pumps for Indian conditions.
We are continuously evolving our heat pump
designs using advanced design softwares
to improve efficiency and life cycle of our
machines even further.
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Services and products we provide — Energy Modelling (8760 analysis)
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Complete energy modelling analysis of
premises which includes 8760 hours of
energy simulation with 3D modelling of
structure

Based on Geographical data, peak
load and total HVAC load of all the
months are simulated for given site
conditions.
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Resistivity survey of plot

To determine:
1.Heat Dissipating ability of earth layers and formations up to a dept of 500ft
2. Depth of Confined Aquifers
3. Possibility and Probability of Unconfined aquifers below your feet

Resulting outputs:
* Geothermal ground looping and heat

exchanger design detailing if Closed Loops
or Open Well - Loop to be deployed
* Impacts final cost and time line of project



Geothermal loop design
& installation



Component Level Analysis

GHP Vs Conventional HVAC

common System

Duct System,
Radiant Floor Tibing
Manifolds,

Zone Pumps and
Controls,

Radiant Baseboards,
Panels, Radiators,
Plumbing/Piping Delivery

Systems

Energy Guzzling
Components of C-HVAC
Evaporator, Condenser, Cooling
Tower, Chiller,

Hot Air Exhaust
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Case study

Particulars Details
Developer/ IFGC
consultant

Target Phama Wearhouse
Location Maharashtra
Size 22 tonnes
Type of Open Bore well Re-
system circulating
Construction time 3 months

Savings in
energy

Since trial operation started.
64% during trial run.
Target = 75%

Heat
exchanger




Projects Executed: India (as a Co.)
International School

Particulars Details
Developer Geosyndicate Power
Target International School
Location Andhra Pradesh
Size 495 tonnes

Type of Horizontal Closed loop
system system

Construction
time

8 months from NTP

Savings in
energy

70% over conventional

HVAC consumption

TRENCHER
INSTALATION

34° TO 112 HOPE TUBING

CONVENTIONAL HORIZONTAL GROUND -
COUPLED HEAT PUMP SYSTEM



Savings and Profitability Analysis LG AIR VRV vs Geothermal

[Particulars Units VRV Air Cooled VRV Water Cooled GHP |

Area to be Cooled Sq. Ft. 200 200

Area Covered per Ton T/Sq. Ft 140 140

Estimated Tonnage Tr 1.43 1.43

Cost per Tonne (Assumed) Rs. 85,000 145,000

Total Cost of System Rs. 121,429 207,143
1.71x

Energy Consumption KWh/Tr 1.10 0.45

Total Energy Consumption kWh/p.a. for 12 Hours 6,883 2,816

Incremental Cost Rs. 85,714

Decrease in Energy Consumption kWhip.a. 4,067

Cost of Electricity Rs. / kWh 9.00

Annual Savings on Electricity Rs. 36,604

Pay Back period for Incremental Cost  Years 2.34

Pay Back period for Total Cost Years 5.66
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About author

First-generation Entrepreneur proficient in Sustainability
& Innovation with 9 years experience in Heat Pump
Industry and successfully completed over 600+ energy
saving projects using heat pumps.

Under his leadership, Sunniva Encon - near Mumbai -
manufactures world class Heat-Pumps that mitigate CO2
emission equivalent to 506 acres of forest during his
journey.

Currently catering clients across India, across sectors
M-Tech Mechanical, MBA Marketing (Hospitality, Developers, Pharma & Food) with attractive

Founder Director — SUNNIVA ENCON ROl using Heat Pumps

e Business Development

e Renewable Energy

e Sustainability & innovation

e Geothermal Heating & Cooling
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