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ENERGY STAR® 2025 Emerging Technology Award Requirements:   
 Hybrid Rooftop HVAC 

 
Product Type: This award is intended recognize commercially available hybrid systems that include both evaporative 
cooling and a heat pump in one packaged roof-top unit (RTU). 

Criteria  Test Method / Required Documentation  
Product Characteristics  

Energy 
Efficiency 
(Annual 
Conditions)  

Min Sensible Credited Capacityi % 
of nominal = 80% 
 
Min Sensible Credited EERi,ii 
kBtu/kWh (COP) = 17.0 (5.0) 
 
Max Water Useiii gal/nominal-ton-
hr (L/kJ) = 4.0 (0.24) 
 
Max Supply Air Humidity lb/lb or 
g/g = 0.0092 

AHRI 340/360 report showing compliance based on: 
 
Annual Conditions: 
• Outside Air Condition Tdb°F/Twb°F (°C) = 90/64 (32.2/17.8) 
• Return Air Condition Tdb°F/Twb°F (°C) = 78/64 (25.6/17.8) 
• Outdoor Ventilationiv cfm/nom-ton (L/s-kW) ≥ 120 (16.1) 
• External Staticv In WC (Pa) = 0.7 (174) at 350 cfm/nominal-ton 
• Min Filtration = MERV 13 
• Operating Mode = Full or Part Capacityvi 

Energy 
Efficiency  
(Peak 
Conditions) 

Min Sensible Credited Capacityi % 
of nominal = 95% 
 
Min Sensible Credited EERi,ii 
kBtu/kWh (COP) = 14.0 (4.1) 
 
Max Supply Air Humidity lb/lb or 
g/g = 0.0092 

AHRI 340/360 report showing compliance based on: 
 
Peak Conditions: 
• Outside Air Condition Tdb°F/Twb°F (°C) = 105/73 (40.6/22.8) 
• Return Air Condition Tdb°F/Twb°F (°C) = 78/64 (25.6/17.8) 
• Outdoor Ventilationiv cfm/nom-ton (L/s-kW) = 120 (16.1) 
• External Staticv In WC (Pa) = 0.7 (174) at 350 cfm/nominal-ton 
• Min Filtration = MERV 13 
• Operating Mode = Full Capacity 

Additional Product Requirements  

Nominal Cooling 
Capacityvii 

Must have nominal cooling 
capacity of 3‐30 tons (need not 
span entire range). 

 

Warranty 
Minimum  One-year parts and labor  Copy of warranty agreement  

Certification 

Must meet all applicable U.S. 
electrical safety requirements 
including but not limited to UL 
507. 

Copy of case files 

Additional Company Requirements  
Commercial 
Status  This award recognizes only products available for sale in the U.S. at the time of award application. 

Calculation of Performance Metrics 

Along with other metrics, equations 1-6 will be used to characterize performance of the equipment:  

1. 𝐻𝐻𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑚𝑚𝑆𝑆𝑆𝑆 × (ℎ𝑅𝑅𝑅𝑅 − ℎ𝑆𝑆𝑆𝑆) 
 

2. 𝐻𝐻𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑚𝑚𝑆𝑆𝑆𝑆 × ((𝑂𝑂𝑂𝑂𝑂𝑂 × ℎ𝑂𝑂𝑂𝑂 + (1 − 𝑂𝑂𝑂𝑂𝑂𝑂) × ℎ𝑅𝑅𝑅𝑅) − ℎ𝑅𝑅𝑅𝑅) 
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3. 𝐻𝐻𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑚𝑚𝑆𝑆𝑆𝑆 × ��120×𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑉𝑉𝑆𝑆𝑆𝑆

× ℎ𝑂𝑂𝑂𝑂 + �1 − 120×𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑉𝑉𝑆𝑆𝑆𝑆

� × ℎ𝑅𝑅𝑅𝑅� − ℎ𝑅𝑅𝑅𝑅� 

 
4. 𝐻𝐻𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝐻𝐻𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐻𝐻𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 

 
5. 𝐻𝐻𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝐻𝐻𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐻𝐻𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 

 
6. 𝐻𝐻𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑚𝑚𝑆𝑆𝑆𝑆 × �ℎ𝑅𝑅𝑅𝑅𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 − ℎ𝑆𝑆𝑆𝑆𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃� 

 
Where: 

H  = Cooling capacity (kBtu/h) 
∆h  = Specific cooling capacity (btu/lb dry air), where  
m = Mass flow rate (lb dry air/min) 
h = Specific enthalpy (btu/lb dry air), where h = 0 at 0 °F 
OAF = Outdoor Air Fraction 
V = Volumetric air flow rate (cfm) 

And the subscripts for each variable are defined by: 
 SA = Supply Air 
 RA = Return Air or indoor air 
 OA = Outside Air 

  
 

i  Sensible credited capacity is the sensible portion of the credited capacity described by equation 5 above. 
ii Electric power used to calculate EER will include all parasitic loads (e.g.: blowers, fans, pumps, controls). 
iii Water use is calculated specific to the sensible credited cooling capacity, and includes all on‐site water demand by the system, 
including any bleed or purge water use during steady state operation for water hardness of 200 ppm (as CaCO3) 
iv For equipment that has a higher minimum ventilation rate than 120 cfm/nominal‐ton, tests will be conducted with the minimum 
outdoor air fraction. The credited cooling capacity metric, described by equation 5, accounts for the additional capacity from cooling 
of excess outdoor air. For dedicated outdoor air systems, credited sensible capacity will be set equal to system sensible capacity 
because all outdoor air cooling is useful. 
v External static pressure to be measured as differential static pressure between supply and return plenum, with MERV 13 
filtration in place. For systems that supply more or less than 350 cfm/nominal‐ton, the external static pressure for 
tests will be adjusted to match the same external resistance according to: 

𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 {𝐼𝐼𝐼𝐼 𝑊𝑊𝑊𝑊} = �
𝑉𝑉𝑆𝑆𝑆𝑆 �

𝑐𝑐𝑐𝑐𝑐𝑐
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 − 𝑡𝑡𝑡𝑡𝑡𝑡�

350 � 𝑐𝑐𝑐𝑐𝑐𝑐
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 − 𝑡𝑡𝑡𝑡𝑡𝑡�

�

2

∙ 0.7 {𝐼𝐼𝐼𝐼 𝑊𝑊𝑊𝑊} 

vi For annual conditions, results for recognition may be determined by one of two options:  
A. Operation at full capacity 
B. Linear interpolation to hypothetical performance at sensible credited cooling of 80% of the sensible credited cooling 

achieved by full capacity operation for WCC Peak conditions, based on results for: 
1. Operation at full capacity 
2. Continuous partial‐capacity operation 

vii Nominal cooling capacity is determined by equation 6 while at full‐load operation, under peak conditions, with the minimum 
possible, or minimum required outdoor air fraction. 


