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IntelliHVAC is a dual microprocessor technology that easily retrofits to any existing
central air HVAC system. It contains both atelligent-variable-postpurge and
compressor cycle functionthat work together to create a significantly more efficient
environment within the system.

IntelliHVAC operates in both heating and cooling modes and delivers energy savings
ranging 100 30%. Given that HVAC constitutes 50 60% of the total energy expense,
this represents a significant opportunity.

In addition to energy savings, compressor cycles are also reduced which translates
into both maintenance savings and extended equipment life.
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While HVAC systems have made progress over the past few decades, there are still a few
distinct opportunities to improve their overall operation and efficiency.

When the thermostat of a HVAC system achieves its set point, the compressor will cycle off
and the outdoor fan will continue to run for approximately 303 60 seconds, depending on
the manufactureros setting.

The inefficiency and thereforeopportunity is that there is still latent cold energy on the coil or
heat energy in the exchanger and this energy is wasted as it dissipates within the system.
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IntelliHVAC captures this excess energy through ifsost purge function This process is
known aslatent recoveryand has been verified by numerous utility companies.

When the HVAC system reaches set point, IntelliHVAC will extend and optimize the fan run
time based on the previous compressor cycle to ensure that the latent hot or cold energy
has been captured and that all of that air is circulated all the way through the duct system

so that it is not wasted.

IntelliHVAC continues to monitor the system and adjust the post
purge cycle based on its proven algorithm.




intellinvac

INTELLIGENT SOLUTIONS FOR HEATING AND AIR

IntelliHVAC also has @ompressor cycle functiothat increases the overall
energy savings cycling the compressor off for 5 minutes for every 25 minutes
of continuous run-time. This allows the fan, which uses 8 to 15 less energy
than the compressor to capture the latent energy from the coil or heat
exchanger.

IntelliHVAC will run the fan for the equivalent amount of time that the
compressor is off to ensure that air continues to circulate ane
there are no negative effects to the indoor air 4
temperature quality.
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Efficient Fan Motor Delay is a technology that has been studied and proven across
the i ndustry and by numerous wutility compani es.
even starting to include some version of this into their newer models.

IntelliHVAC takes this technology one step further with its compressor cycle
function and ensure that the system is completely optimized with
regard to the relationship between fan and compressor.
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Below are findings from a study completed by the California Energy
Commission in conjunction with PG&E, Proctor Engineering Group

CALIFORNIA
ENERGY COMMISSION

Pacific Gas and
Electric Gompany

and BevilacquaKnight Inc as part of the Public Interest Energy

Research Program (PIERR).

Latent Recovery

At peak conditions with moderately dry indoor air (Hot "Normal”) above, the air conditioner
stores some of its cooling capacity in the form of water collected on the evaporator coil. This is
shown in Table 23 as the sensible heat ratio (SHE) less than 1 in the Hot "Mormal” test. In that
test 29% (1-0.71) of the cooling energy of the unit was stored as moisture removal. This stored
capacity will be lost down the condensate drain unless it is recovered at the end of the
compressor cycle. By running the evaporator fan after the compressor is off, the stored cooling
capacity can be recovered from the water evaporating off the coil. This process is latent
recovery.

The amount of moisture that is converted to sensible cooling is dependent on the airflow and
the length of time the fan runs after the compressor is off (the tail). The efficacy of the tail
depends on the watt draw of the evaporator fan motor.

Latent recovery and its counterpart latent enhancement have been studied in laboratory tests
the field monitoring (Faramarzi & Mitchell 2006; Proctor and Brezner 2006; Shirey, Henderson
& Raustad 2006).

Latent Recovery Tests Package Unit
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Figure 48. Package Unit Latent Recovery Laboratory Tests
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A study was conducted by

March 2012. Below are findings from that study.

CONCLUSIONS

SOUTHERN CALIFORNIA

Southern cCallrtrTorn
Engineering (DES) group as part of its Emerging Technologies Program in

This assessment involved conducting ten test scenarios comprised of various fan delay
periods under three part load conditions. After a close review of test findings, only three test
scenarios proved to be the most beneficial. These were test scenarios with four to five
minutes of fan delay periocds under every single part load condition.

Delaying the evaporator fan cycle off time had no impact on the overall power demand of
the tested single-speed A/C unit. A/C units with single-speed compressor typically operate
at full capacity even during periods when cooling load in the conditioned space is less than
the A/C unit’s cooling capacity. Under such conditions, while the compressor may operate at
full load without substantial variations in power demand, its run time will decrease. For
optimum delay times of four to five minutes, as the PLR increased from 0.34 to 0.76, the
energy savings reduced from 20.6% to 4.5%. As the PLR approached unity (1.0 or 100%),
the energy savings diminished. Clearly, energy savings varied as a function of PLRs.
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1.4.5 Estimated Energy Savings _:E

The estimated space cooling and heating energy savings for each market share for the

IntelliHVAC-Stat EFC are shown in Table 12. The savings are based on field tests and laboratory

tests of furnaces and air conditioners with and without the EFC. The estimated weighted average ‘ DS "
heating energy savings are 11.8% based on field tests. The IntelliHVAC-Stat EFC cooling A 6/ emopra Ener utilit
savings are 14.8% based on the weighted average savings from field and laboratory tests and - p gy y
estimated market share.
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The installation of IntelliHVAC is fairly simple
however it is recommended that a professional i e it -
licensed electrician or HVAC professional INPUT "

v

Detector I
perform the task. NPUT J |
The install takes approximately 30 minutes per T 1 i
unit and has a test procedure to ensure the INPUT Voltage > Micro i
installation has been done properly. INPUT ——>  Regulator > Controller | |
Installation usually takes place at the 24 volt NG YooY ;
terminal (low voltage) but can also occur atthe "™ -" | FANLCU_"“U' ’—> i
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Proving our technology is an essential part of our process and we have
streamlined our (ilot program) to one that can be done efficiently and
effectively.

Using EKM metersconnected directly to the RTU, we are able to establish
a baseline of energy consumption. ThéntelliHVAC is then installed and a
second week of data is recorded foperformance. This provides a clear
before and after picture of energy consumption.

Madison Energy uses an independent third party engineering firm
to conduct the analysis and create detailed, transparent reports.
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Benefit Summary

Average Reduction in Energy Consumption 10% to 30%
Average Return on Investment of approximately 18 18 months
Does Not Void any Manufacturer 6s Warranty

Extends the Life of Your System by CuttindRun Time by 66Days perYear (Avg)
Lifetime Warranty

Hassle Free with No Recurring Cost
Compatible with Most Systems and Stats
Finance the Chip, Let Your Saving Cover the Cost

Reduce Your Carbon Footprint, Start Making a Difference Today
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Applications

IntelliHVAC applies to almost any application you can imagine:

C-Stores
Restaurants

Office Buildings

Car Dealerships
Hotels §\\ SS
Nursing Homes §§ :§§
Schools %§

Grocery Stores
Fitness Centers
Funeral Homes
Retail Spaces
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5 West Hargett St. | 4 Floor
Raleigh, NC 27601
Phone: 919443-2404
www.themadisonenergygroup.com



