
HVAC Equipment Selection Strategy 

Introduc)on 
Correct HVAC equipment selection has historically been a challenge for HVAC designers. Currently, the 
procedure for selecting and sizing residential heating and cooling systems per ANSI (American National 
Standards Institute) requirements is the ACCA (Air Conditioning Contractors of America) approved 
Manual-S method. Manual-S presents normative and informative information to guide the mechanical 
designer through instruction and interpretation of the equipment manufacturer’s data and performance 
ratings for heating and cooling equipment. This data, in conjunction with a solid and justifiable heat-load 
calculation and the ACCA-approved Manual-J procedures, enables the designer to size and select the 
correct residential equipment needed to meet comfort and efficiency goals. 

Efficiency and comfort are optimized when the transient heating and cooling load exactly match the 
equipment’s capacity. As local climate and load conditions change throughout each hour of the day and 
each day of the year, the optimal comfort conditions constantly change. Therefore, a trade-off exists 
between occupant comfort, energy efficiency, equipment performance expectations, and affordability 
when selecting the heating and cooling equipment for a home. 

Selec)on Considera)ons 
The Manual-S goes into detail to state that cooling comfort is adversely affected by equipment oversizing.  
Manual-J bases the outdoor weather conditions on the 1% extreme temperature throughout the year, 
meaning only 87.6 hours of the 8,760 hours in a year will see these conditions.  All other times will be milder, 
so oversized equipment will lead to short cycling which can lead to humidity control problems and poor air 
distribution.  As a result, the mechanical designer and contractor must ensure that the performance data 
complies with Manual-S sizing procedures to optimize performance, efficiency, and comfort.  

To go a step further than the standard single-stage air conditioner or heat pump means emphasizing 
comfort and efficiency over initial equipment costs.  Dual stage and variable speed equipment will cycle for 
longer periods when cooling is required but the max design load is not reached.  Because this equipment 
runs more often it can provide better humidity control and cooling comfort while optimizing efficiency.  Two 
stage and modulating furnaces can also operate for longer periods when heating is required but not at its 
max design load.  This can be a better match for heating needs when more precise temperature control 
with less energy consumption and temperature fluctuation are desired. Longer run times for cooling and 
heating provide better temperature balance throughout the home. 

Solu)ons and Features 
Equipment manufacturers offer many solutions for residential equipment that can meet any required 
efficiency while providing optional features that improve comfort and efficiency at different affordability 
levels.  The goal is to identify how many of these features are needed to maximize comfort and minimize 
cost, including (but not limited to): 

− Incentives and rebates in the form of energy programs 

− Mandatory efficiency measures required at state and federal levels 
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− Optimized comfort controls for year-round performance 

− Compatibility with building features 

− Operating cost based on local climate and energy rates 

− Homeowner expectations 

− Price point 

− Local utility services 

Opera)ng Characteris)cs 
Manufacturers offer many different applications that meet the needs of most homeowners.  They can 
range from simple and inexpensive applications with basic controls to elegant and elaborate multi-stage 
variable speed applications with finite temperature and humidity sensing for multiple zones and many 
combinations.  Tables 1 and 2 provide a general overview of some typical furnace, heat pump, and air 
conditioning applications with progressively better performance features and capabilities. 

Table 1: Typical gas furnace performance and capabilities. 

Table 2: Typical split system heat-pump and air conditioner performance and capabilities. 

GAS FURNACES - Condensing and Non-Condensing

Energy Efficiency 

(AFUE)
Affordability Comfort Level Fan Motor Type Burner Capability

80-92% $ Standard Multi-Speed ECM Single Stage

80-95% $$ Improved Multi-Speed ECM Two Stage

80-96% $$$ Better Variable Speed ECM Two Stage

80-96%+ $$$+ Superior Variable Speed ECM Modulating

SPLIT SYSTEM HEAT PUMPS AND AIR CONDITIONERS

Energy Efficiency 

(SEER) Affordability Comfort Level Compressor Type Nominal Capacity

13-14 $ Standard Single Stage 1.5 thru 5 tons

14-16 $$ Standard Single Stage 1.5 thru 5 tons

16-18 $$$ Better Dual Stage 2 thru 5 tons

18+ $$$+ Superior Variable speed 2 thru 5 tons
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Trade-offs 
Given all the information to decide which system works best, it should expand beyond price-point or 
minimum efficiency to comfort and homeowner expectations. It takes skill by the mechanical designer to 
develop the best size-matching system for a particular home. It also takes time on the builder’s and 
contractors' part to limit work scope based on business relationships.  

Engaging with a design and engineering service to advise on how the building features and attributes will 
perform will identify potential issues before construction is in progress and costly rework is required. 

Conclusion 
When selecting the most appropriate heating and cooling equipment, a strategy must be decided upon 
early on based on numerous inputs like code compliance, voluntary energy programs, homeowner comfort 
expectations, building features, and overall cost. A robust and defensible Manual-J heat-load calculation 
in conjunction with Manual-S sizing criteria is the first step towards providing every home a balanced 
approach to overall efficiency, cost, and homeowner satisfaction.
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