


Refrigeration Heating & Cooling 

Residential 

Products 

Split Systems 

(AC, Heating) 

Indoor Air Quality 

Fireplaces 

Package Rooftop Units 

Split Systems 

Package Rooftop 

Units 

HVAC Chillers 

Split Systems 

Food Preservation 

 

Industry Cooling 

Geography US / Canada US / Canada Europe EMEIA Global 

2012 Revenue 
($USD millions) 

$ 1376 $ 785  $ 788 

$2.95B in revenue 

Source: Lennox International FY2011 Results (Feb. ‘12) 

Commercial 
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Americas Europe Asia Pacific / Australia 
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Final version of European F-gas Regulation will be known in Q1 2014. 
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Recent Additions 



• Natural refrigerants have an energy 

efficiency advantage. 

• Transcritical CO2 trails behind in 

warmer climates 
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Energy Comparison 

Centralized Transcritical CO2 Cascade NH3/CO2 

Capital 
10% 

Energy 
70% 

Install 
4% 

Maintenance 
13% 

Refrigerant 
3% 

Total Cost of Ownership 

935 MBH MT, 365 MBH, LT,  15 year life, $ 0.1/KwH, 15% Leak Rate, Ref cost @ $10/lb, Pack II Software. 



System Concept 
Centralized 
(Baseline) Cascade 

Trans-critical 
Booster 

Refrigerant R404A R717/R744 R744 

LT Load (MBH) 373 373 373 

MT Load (MBH) 1095 1095 1095 

Rack SST LT/MT -23 / 18 -18/ 24 -18 / 24 

Heat Rejection Method Air Cooled Water Cooled Gas Cooler 

Condenser TD 15 MT / 10 LT 12 F 3 F 

• Location : Toledo, Ohio 

• Pack Calculation II Software for BIN analysis, . 



In the last decade energy prices increased by 50% : Future predictions ? 

US Energy information  administration May 2013 Outlook 
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TCO - Business Case for Natural Refrigerants 

Energy 

First 

Install 

Maintenance 

Refrigerant 

96 % 

89 % 

100% 
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