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• iAIRE is an HVAC 
manufacturing 
company focusing on 
Green products, 
headquartered in 
Indianapolis, IN

• Manufacturing is 
located in Orlando, FL



What 
Technologies?

• Patented Technologies 
that include: 

• Solar HVAC Units
• Economizers that can 

reduce the amount of 
Outside Air while 
maintaining or improving 
indoor air conditions and 
delivering on-going 
operating utility savings.



What D

• Solar HVAC Split Systems & Packaged 
RTUs (Commercial/Residential)

• Dedicated Outside Air and V.A.V. Units
• Ionization Devices
• Economizers
• ERV’s
• Flow Monitoring Equipment
• Custom Modifications to HVAC units



SOLAR HVAC – The 
most efficient 

commercial units in 
the market



Solar HVAC

• Adding a solar panel and variable 
frequency drive (VFD) to a 
standard condenser creates a unit 
that is much more efficient than a 
unit without the solar technology



Solar HVAC Technology

• Patented process takes ambient light (doesn’t need 
direct sunlight) around a unit and converts the light to 
thermal energy

• Works in a similar format to Solar heating of hot 
water.  The energy from the sun is used to heat 
the refrigerant in lieu of generating electricity

• The heat added to the refrigerant allows for the 
compressor to work less saving electricity



Standard HVAC PH diagram



Adding Solar energy to Hot Gas

• Solar Panel is plumbed between the compressor and the 
condenser (in a cooling only/gas unit) or the reversing valve (in a 
heat pump)

• Solar energy replaces some portion of the energy that the 
compressor was putting into the refrigerant

• The VFD modulates to maintain the same discharge pressure of the 
system as it would run without the VFD

• The Pressure Enthalpy Chart (PH) looks exactly the same as a 
standard system

• This would utilize less compressor energy in the system creating a 
higher EER by reducing the total wattage used in the system



Solar HVAC Hot Gas PH diagram



Adding Solar energy to Hot Gas

• If a solar panel is used without a VFD, there is no longer 
any control of the discharge pressure of the refrigerant 
from the compression cycle

• Either the system pressures would change, or the solar 
energy would have to completely replace the compressor 
to keep the same refrigerant cycle

• If pressures get too high, either the system high pressure 
safeties can trip, or the oil in the system can boil off



Adding Solar energy to Liquid

• Solar Panel is plumbed between the condenser and the 
TXV valve

• Adding solar energy to the system changes the PH chart, 
there is additional cooling work done by the system

• Adding the solar energy transfer is easier between the 
solar panel and the liquid refrigerant

• The EER of the system is higher because there are 
additional BTUs produced by the system



Solar HVAC Liquid PH diagram



Adding Solar energy

• An increased EER can be achieved by adding solar energy to 
either the hot gas or the liquid refrigerant

• iAIRE is currently adding the solar energy to liquid as the 
greatest increase in efficiency is seen in this location

• If solar HVAC is added to a system that already has a VFD, 
adding solar energy to the system can cause the system to 
operate less efficiently than if solar energy was not present

• Most manufacturer’s logic is expecting specific 
temperatures/pressures in the system

• They adjust the VFD in many cases the wrong way to compensate for 
the added heat of the solar panel



How does solar energy get into the refrigerant



Solar Box Design

Solar box design uses rolled aluminum 
chambers with the solar film applied to the 
aluminum.  These chambers are rolled to a 
dimension to concentrate the solar energy to 
a specific spot in the chambers



Solar Box Design

The intent is to concentrate the energy 
directly onto the copper piping so that the 
energy from the sun is transferred directly 
into the refrigerant running through the 
piping.  Fins are added to the copper piping 
to help collect additional energy.



Solar HVAC plumbing schematic

•



Solar HVAC Technology

• In “Cooling Mode”, the system produces thermal 
energy to cool a home via ambient thermal energy to 
raise the temperature of the refrigerant instead of 
utilizing electricity to operate a compressor

• If the unit is a heat pump: In “Heating Mode”, even at 
temperatures at and below 20°F, thermal cells 
increase refrigerant pressure, thereby allowing 
heating to occur at lower temperatures than normally 
available with a heat pump.  This also lowers the 
temperatures at which the unit will go into a defrost 
cycle



Cooling energy savings Indianapolis, In

•



Heat Pump vs gas heat Indianapolis, In

• The next set of data shows the total energy used 
comparing a gas heat unit versus a heat pump 
unit

• This data converts gas BTU’s to KWH so that there 
is a direct comparison of energy usage

• The Department of Energy is looking at creating a 
mandate to utilize heat pumps in lieu of other 
technology

• California has enacted this mandate starting in 
2022 to eliminate gas HVAC units



Heat Pump vs gas heat savings 
Indianapolis, In

•



AHRI Ratings

• AHRI ratings are done with both the AHU and the condenser inside a 
test building (this is to make sure that the temperature and humidity 
conditions are controlled for testing), since there can be no sunlight 
on the unit during an AHRI test, the test will produce the same rating 
with or without the solar panel installation.

• iAIRE’s Solar HVAC condenser is rated without the Solar panel to the 
standard AHRI ratings.  This is the number that would be utilized 
when giving ratings to the authority having jurisdiction when needed. 

• iAIRE branded units have an AHRI rating.



Solar HVAC rating

• To receive the tax credits and incentives, units must be 
Certified to the Solar certification in Standard 
ICC901/SRCC100. iAIRE’s solar panel is certified to be OG-
100 rated.

• This certification qualifies the owner to receive any 
Federal, State, Local or utility company solar rebates, 
incentives or tax credits



Solar HP incentive overview



Federal Solar HP tax credits and 
incentives

• Current Federal Solar Tax Credit – 30% on total install
• If the solar panel is made in USA (iAIRE’s solar panel is) would add 10% making 

the total credit 40%
• If the solar panel is used in low-income housing, an additional 10 0r 20% credit 

is available
• This would make iAIRE Solar HVAC used in low-income housing eligible for a 50 - 60% Federal Tax Credit

• Accelerated depreciation schedule
• A 40% credit would allow for an 80% 1st year depreciation
• A 60% credit would allow for a 70% 1st year depreciation

• 2022 Federal HP tax credit
• $300
• Requires Energy Star rating
• 16 SEER

• 2023 Federal HP tax credit
• $2000



How to apply for Solar HP tax 
credits

• iAIRE has put together a guide to 
show how either individuals or 
companies would get the solar tax 
credit

• Please go to our website or ask for 
document MRK-0017 to get this 
information



State Property and sales tax 
• Many states have enacted legislation to provide sales and/or property 

tax elimination on solar projects
• There is a list of all state incentives on our website

• https://www.myiaire.com/wp-content/uploads/2022/10/MKT-0038-V01.00-
Solar-Sales-Property-Tax-Exemptions-by-State.pdf



Federal HP rebates
• In the recently passed Inflation Reduction Act passed by Congress, there is a large 

set aside to provide assistance to customers purchasing heat pumps
• The money is being sent to each state
• Each state will administer this program
• Energy Star rating will probably be required for the rebate

• If Energy Star is required, 16 SEER unit would be required

• For homeowners that are between 80 – 150% of the area median income in which 
they live

• They are eligible for 50% of the cost of the system up to $8,000

• For homeowners that are less than 80% of the area median income in which they 
live

• They are eligible for 100% of the cost of the system up to $8,000



For list of all State and Local Rebates
• State and Local Solar rebates and credits– varies by location

• Go to https://www.dsireusa.org/ to look up state and local incentives
• There are too many to list all
• Most states are allowing for no sales tax on these system purchases

https://www.dsireusa.org/


Large Customer Demonstration
For National Accounts and large customers 
(i.e., national chains, schools or other large 
customers) that would like to have a trial 
installation, iAIRE is offering a trial as 
follows:

• Trial length 1 – 6 months
• Installed on up to (2) units on customer site(s)
• Data collection on these units and additional 

baseline units
• If trial successful (more than 20% condenser 

savings) customer will pay for units in demo
• If trial unsuccessful (less than 20% condenser 

savings) iAIRE will remove the equipment and 
customer pays nothing



Effect of alternative refrigerants

• The world is heading towards more environmentally friendly refrigerants

• Unless the current refrigeration cycle is changed, the new refrigerants will 
have no impact on this technology

• Units still have a compressor, condenser and evaporator coil
• Temperatures and pressures will be similar with any potentially new 

refrigerants



Competitive Solar Technology
• HVAC units that hook up directly to a solar panel

• This is not a solar HVAC unit.  It is a standard HVAC unit with an adaptor 
to hook up directly to a DC solar panel. 

• Because of the efficiency of the iAIRE panels, it would take 8 standard 
solar panels in this scenario to replace the 1 solar panel on an iAIRE 5-ton 
residential condenser.  

• There is no need for any other work.  The solar panel is built into the 
HVAC unit as opposed to being installed on a roof.

• Solar HVAC with no inverter
• These units do not have a VFD driven compressor. 

• Makes the unit unable to control the refrigeration cycle when heat is 
added.

• Has the ability to burn the refrigerant and run both too hot and too cold on 
the refrigeration cycle

• These units cannot work in all states in the continental US
• iAIRE’s unit can work in all 48 states.  Only requirement is daylight.



What Solar HVAC products are offered?

• Residential split systems
• Commercial packaged units to 50 tons
• Skids that work with Commercial packaged units 

to 150 tons
• Commercial split systems to 20 tons

• These can be combined to get larger tonnage split 
system offerings

• Dedicated Outdoor Air Systems (DOAS)
• Packaged units 3 – 150 ton
• Split systems 6 – 20 tons



Commercial Solar HVAC Offering

• iAIRE is providing (2) ways to purchase the Solar HVAC
• As a modification installation in the iAIRE manufacturing facility
• As an iAIRE field installed modification

• In all cases, the modification would include
• Solar panel
• VFD for compressor
• iAIRE patented economizer controller

• Solar panels are mounted on the condenser end of the unit.  Solar panels do 
not stick up any higher than the current HVAC unit height

• If the modification is installed in the iAIRE manufacturing facility, iAIRE will 
install the modification onto the unit and test to make sure unit is functional.

• If this is a field modification, the parts will be shipped to the field for installation
• As with all modifications that iAIRE does, there would also be a freight cost on 

top of the modification cost to get the unit to the jobsite.
• Units are rated to Miami-Dade county wind ratings

• Units will also meet California seismic



Commercial Guide Spec

• iAIRE has created a guide 
specification for use with this 
product

• This is form MKT-0015 



Commercial Submittals

• Currently available on our website
• Available in our on-line 

quoting/selection software iSELECT
• DOAS submittals with Solar HVAC 

already available in iSELECT
• Adds to base unit submittal:

• No additional electrical
• 100 lbs. weight per 5 tons of solar panel 

(this includes piping, VFD’s & controls)



Going to Market 

• We will look at (3) scenarios of 
utilizing Solar HVAC in lieu of 
utilizing standard equipment

• 5-ton replacement unit
• (92) unit apartment replacement
• 20-ton DOAS unit



5-ton RTU Swap out comparison



(92) 2-ton Unit Apartment replacement 
in 2022



(92) 2-ton Unit Apartment replacement 
in 2023



DOAS standard versus Solar

• 20-ton ultraDRY in Orlando, Fl
• Mark-ups

• 35% distributor
• 30% contractor
• A national account might not have either of 

these mark-ups in cost
• Utility savings of 60,000 KWH
• 40% Federal tax credit
• Shows no sales tax
• Owner could depreciate the other 80% cost 

in year 1
• Potentially state and local incentives



Questions?
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