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The Evolution® Extreme Heat Pump: 
Extreme Efficiency to Please Utility Companies and Homeowners Alike

Bryant delivers industry-leading up to 13 HSPF
efficiency and utility company-friendly features.



Introduction
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The Bryant® Evolution® Extreme heat pump is a breakthrough product featuring the highest heating efficiency of any split-system air source heat
pump, providing heating efficiencies up to an industry-leading 13 HSPF. With smart electronics and inverter-driven variable-speed operation, it
provides additional benefits of precision load matching, easy integration with utility company curtailment systems, soft start-up and more. And, it’s
the first split-system air source heat pump that provides efficiencies that make it a legitimate alternative to geothermal systems. 

Utility companies are beginning to take notice. Puget Sound Energy, a utility company in western Washington state serving more than 1.75
million people, is currently offering a rebate of $800 to customers installing highly efficient heat pumps (with at least a 10 HSPF heating efficiency
and a 16 SEER cooling efficiency as rated by the Air-Conditioning, Heating and Refrigeration Institute or AHRI) to replace older, less efficient
equipment. 

According to energy expert Dennis Rominger of Puget Sound Energy, “This is the highest rebate that Puget Sound Energy has ever offered in the
heat pump category. The reason we are offering a rebate of this magnitude is simple – the more energy we can save collectively using energy-
efficient products, the less we have to invest in terms of new infrastructure and the energy grid in general.”

This document outlines the technologies that allow the Evolution Extreme heat pump to provide best-in-class efficiencies. These same
technologies help differentiate this unit from other heat pumps currently on the market and make it worthy of being promoted by utility company
managers as a cost-saving option for exceptional comfort.



System Combinations
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This new heat pump line offers a very flexible array of combinations with indoor units. It can be used as an all-electric system with our FE4 fan
coil, or as a HYBRID HEAT® dual fuel (gas/electric) system with an Evolution® system gas furnace. This is a fully communicating system using our

Evolution Control user interface. It is backward compatible with any
existing indoor unit that is Evolution capable. The Evolution system is the
Bryant flagship product line offering advanced communicating
capabilities, ENERGY STAR® designations for high efficiency performance,
enhanced comfort control, easier dealer setup, and consumer-friendly
operation.
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Efficiencies and How We Achieve Them
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Outdoor Temperature

EER Comparison
Evolution Extreme HP vs. Standard 13 SEER HP
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Figure 1

* Industry Report: Implications for Residential Air Conditioning System Installation Practices, PG&E Appliance Doctor, http://www.proctoreng.com/reports/acimp.html

The Evolution® Extreme heat pump delivers cooling efficiency as high as 20.5 SEER, and heating efficiency as high as an industry-leading 13
HSPF. The published EER of 14.5 (for a 3-ton system) is at max load, but this system has some impressive part-load EER numbers. During off-peak
conditions, the EER can be as high as 31.1. In a direct comparison of an Evolution Extreme 3-ton system at steady state operation versus a
standard, 13 SEER heat pump, the Evolution Extreme system compares favorably across the board. (Figure 1).

These high efficiencies are achieved using an inverter-driven, variable-speed scroll compressor, outdoor electronic expansion valve, ECM outdoor fan motor
and ECM indoor blower motor. The control scheme utilizes airflow and compressor speed to achieve optimum efficiency ratings as well as comfort to the
customer along with a high level of built-in system protection.

Efficiency is also enhanced by our new refrigerant charge assist feature built into the Evolution Control. Improper refrigerant charge significantly affects both
energy efficiency and long-term reliability. Studies have shown that many systems in the field are not properly charged.* Bryant has taken major steps in
solving this issue with new charging functions. These functions help the technician ensure the proper amount of refrigerant is added or removed from the
system during installation and servicing. During installation, the Evolution Control prompts the installing technician to input lineset length and diameter, then
displays the correct charge amount needed based on the indoor coil as well as the lineset information entered. 

Another new service feature that impacts the dealer’s ability to charge the system correctly is the option of connecting a second Evolution Control to the
outdoor unit. This reduces the need to enter the customer’s home during installation and startup. From outside, the installer can put the system into “Charging
Mode” and the system will operate at the correct speed and airflow for charging purposes. Additional controls enhancements planned for mid-2012 will create
an automatic charging function using an optional service tool. These enhancements will also add refrigerant charge management features to Evolution Extreme
systems. 



5

Utility Points of Interest

In addition to its reduced energy usage, this system includes many features and functions that can help ease the strain on utility company
resources and grid systems, including:

- Precision load matching
- Compatibility with curtailment programs
- Soft start-up
- Active Power factor correction and EMI protection
- Performance approaching that of geothermal systems

This heat pump is also capable of matching the building load at much lower outdoor temperatures than standard heat pump systems. 
It has more heating capacity at low outdoor temperatures which results in less need for auxiliary heat such as electric strip heat or gas heating.
Because the system can provide more heating capacity when needed, we have taken advantage of this capability and provided guidelines to 
up-size the heat pump.

Outdoor Temperature
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The Evolution® Extreme heat pump is designed to more precisely match the load requirements of the structure in both cooling and heating
modes. System controls monitor conditions and automatically vary the speed of the compressor based on the outdoor temperature, indoor
humidity and indoor temperature demands. It operates fluidly between its minimum and maximum capacity, delivering only the heating and
cooling required at the time. Figure 2 illustrates how the system operates between its minimum and maximum capacity, and displays the benefits
of load matching in the cooling mode.

Precision Load Matching
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Utility Points of Interest (continued)

Up-sizing is possible due to the wide capacity range of this system. The system will match the load in cooling, and work to dehumidify the
space, while not having the typical problem of short-cycling when the cooling load is low. Figure 3 illustrates the heating capacity boost of a 4-ton
system compared to a standard 3-ton system. It shows the thermal balance point of the system shifting from temperatures in the low 30s to
temperatures in the low teens. This increases the heat pump run time and results in less auxiliary heat operation.
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The compressor speed range on this unit is wider than any other on the market today. The 3 and 5 ton sizes will operate from 40% to 100%
capacity depending on the outdoor temperature and demand. The speed range in heating is wider than the speed range in cooling. Figure 4 shows
estimated heating run time versus compressor speed in different regions.

Outdoor Temperature
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A unique feature to this system compared to other scroll compressor systems is that it is a “soft-starting” system. The variable-speed drive
gently ramps up the compressor at start-up. It does not have the inrush current of a standard scroll compressor which should minimize light
flicker and be easier on the grid. In some areas, larger scroll compressor units are banned, or need external current limiting devices due to their
high starting current. This unit will not experience such issues.

Soft Starting

This device was designed for 99% active power factor correction at full load. It is also capable of EMI Class B with an accessory EMI kit.

Power Factor and EMI Protection

The Evolution® Extreme heat pump has been designed with utility companies in mind. The Utility Saver feature allows the system to interact
with a utility relay for load shedding in peak conditions. When the utility company sends the signal, the system reacts by shutting down, or running
at minimum speed. The Evolution Control displays to the customer that utility curtailment is active. By keeping the customers informed, this
feature helps reduce nuisance calls to service technicians when the utility company has shut the system down due to peak demand.

Utility Curtailment 

The Evolution® Extreme heat pump has the highest heating efficiency rating of any air source heat pump on the market and can therefore be
considered an alternative to geothermal comfort systems. The efficiencies approach those of geothermal systems while offering a simpler, cleaner
and less expensive installation. Only 2 control wires are needed between the indoor and outdoor units, which makes the installation as easy, or
easier, than a standard heat pump system. There is no digging required, and the initial installation cost is much lower than a geothermal system.
With the installed cost reduction, payback and return on investment can be better on the Evolution Extreme system versus most geothermal
systems as well. 

Geothermal Comparison
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A Final Word
The exceptional efficiencies now made possible by the Bryant®

Evolution® Extreme heat pump warrant a closer look from
homeowners and utility companies alike. This system raises the
bar on combined heating and cooling efficiencies, and as
demonstrated by Puget Sound Energy, is prompting utility
companies to consider raising the bar on high performance air
source heat pump system rebates. 

In addition to its breakthrough heating efficiencies, precision
load matching and additional utility company-friendly features, it
offers long-term consumer reliability backed by the standard
Bryant 10-year limited parts warranty upon timely registration.*
Bryant Heating and Cooling Systems has been delivering comfort
and peace of mind to American homeowners since 1902.

*The limited warranty period is 5-years if not registered within
90 days of installation. Jurisdictions where warranty benefits are
not conditioned on registration will automatically receive a 10-year
parts warranty and a lifetime parts limited warranty on the heat
exchangers. See warranty certificate at bryant.com for complete
details and restrictions.


