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Introduction to Geothermal Systems

Geothermal HVAC and power systems use Earth 
temperature for heat exchange. While 
temperature variation occurs in  atmosphere, 
temperatures underground remain constant.

In a geothermal HVAC system, an electrically 
powered heat pump cycles fluid, usually water or 
refrigerant, through long loops of underground 
pipes. It is through this process that heat is 
transferred from ambient air in the building to 
the ground and vice versa



Geothermal HVAC Systems Cooling & Heating

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





Services and products we provide – Energy Modelling (8760 analysis)

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. 

Cooling Heating

Kbtu Kbtu/hr Kbtu Kbtu/hr

Jan 16000 121 26000 118

Feb 23000 150 12000 87

Mar 71000 263 3000 49

April 123000 368 0 0

May 177000 418 0 0

June 190000 434 0 0

Jult 181000 400 0 0

Aug 171000 363 0 0

Sep 151000 331 0 0

Oct 105000 384 0 0

Nov 43000 213 7000 73

Dec 18000 110 22000 119

Total 1269000 70000



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 Tubing 

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

Energy Optimisation 

Components of GHP

Ground Heat Exchanger,

Ground Source Heat Pump,

Loop Pump , Flow Center







Case study

Particulars Details
Developer/ 
consultant

IFGC 

Target Phama Wearhouse

Location Maharashtra

Size 22 tonnes

Type of 
system

Open Bore well Re-
circulating

Construction time 3 months

Savings in 
energy

Since trial operation started.
64% during trial run.

Target = 75%



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

Particulars Details

Developer Geosyndicate Power

Target International School

Location Andhra Pradesh

Size 495 tonnes

Type of 
system

Horizontal Closed loop 
system

Construction 
time

8 months from NTP

Savings in 
energy

70% over conventional
HVAC consumption



Savings and Profitability Analysis LG AIR VRV vs Geothermal 
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