China’s Climate-Friendly Propane Air Conditioners Are Blocked by US’ UL
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Dec. 20, 2020: Wuhu, China – Underwriters Laboratories enacted “safety” standards limiting the use of propane refrigerants.  The U.N. suggests the real beneficiary may be the U.S. chemical industry.
Air conditioners sped down the assembly line at the Midea appliance factory on a recent Saturday afternoon, as pop music blared over the din of fans and motors.  The workers, mostly 20-somethings in crisp blue uniforms, were working quickly and on track to meet their daily target of 3,300 units.
Stretching the length of a football field, the assembly line in Wuhu was retooled in 2016 to produce 100s of 1,000s of climate-friendly air conditioners per year, funded with money from the United Nations.  The goal was to help reduce a class of key climate super-pollutants.
Air conditioners now use fluorinated chemical refrigerants.  While each air conditioner contains only a small amount of refrigerant, the chemicals eventually make their way into the atmosphere, as the devices slowly leak or are destroyed at the end of their useful life.  Those emissions add up and wreak havoc.  As greenhouse gases (GHGs),  they are 100s to 1,000s of times more potent than CO2 in warming the planet.
The U.N. money allowed Midea and other manufacturers across China to use propane as a refrigerant instead, a climate- and ozone-friendly hydrocarbon alternative that is also less expensive. 
The Environmental Protection Agency approved its use in air conditioners in 2015.  Propane is 3.3 times more potent as a GHG than CO2, giving it an “ultra-low” global warming potential, relative to other refrigerants.
But an Inside Climate News investigation found that those U.N. efforts to encourage propane-cooled air conditioners have largely been stymied by safety standards set by Underwriters Laboratories, now known  as “UL” in the United States, a private company that provides independent safety certifications for 1,000s of consumer products.  
The standards were devised to protect profits for the U.S. chemical industry, environmentalists in the U.S. and Europe, and Chinese manufacturers told Inside Climate News. 
In the investigation, which included reviews of U.N. documents and peer reviewed studies,  environmentalists, manufacturers and other experts said in interviews that there was little  evidence that a fire risk in propane air conditioning units merited a reduction in the allowable quantity of the gas from 1 kilogram to 114 grams, as UL determined when it enacted a strict new standard in July 2015, just months after the EPA green-lighted propane’s use.  
While UL standards are technically voluntary, they hold enormous sway over what products are sold in the United States.  If a product does not meet UL safety standards, the manufacturer could be held liable for damages if anything were to go wrong.
“Safety is just an excuse,” said one Chinese industry expert who asked not to be quoted by name, voicing similar concerns to that of a 2017 report by the Technology and Economic Assessment Panel of the United Nations Environment Program. 
“The United States does not want hydrocarbon refrigerants to be used prematurely in the United States,” he said.  “It hopes to buy some time for its fluorochemical companies to try new alternatives.”
Using propane instead of fluorinated refrigerants, explained Daniel Colbourne, an independent refrigeration technology consultant, pulls “the rug from under the feet of the chemical industry”, because propane is not patented and is much cheaper, more efficient and has a “negligible global warming impact.” 
Project Drawdown, an international group of researchers that ranks potential climate solutions, lists reducing emissions of fluorinated refrigerants as one of the most important things that can be done to limit future warming, alongside building wind farms and installing solar power.
Cooling systems, including air conditioners and refrigerators, now account for 10% of global GHG emissions.  As demand for cooling grows, energy use from air conditioners is on track to more than triple by 2050, according to the International Energy Agency. 
By the end of the century, emissions of hydrofluorocarbons (HFCs), the fluorinated chemicals most widely used today, could contribute up to 0.5° of additional global warming.  That translates into a substantial additional disruption of global weather patterns.  Rising temperatures also drive demand for additional air conditioning.  It’s one of climate change’s tragic ironies: efforts to cool things down fuel additional warming.  
The U.N. provided more than $60 million over the last decade to retool a total of 18 production lines in China, capable of producing 7 million air conditioning units with propane refrigerants a year.  But because of restrictive standards set by UL and, to a lesser extent, the International Electrotechnical Commission, a private standard-setting organization based in Geneva whose standards are adopted by countries around the world, only 100,000 propane units were manufactured over the last year.
China produces 154 million air conditioners per year, roughly 75% of the global market.  The UN-funded production lines converted about 5% of China’s manufacturing capacity, allowing the country’s manufacturers to begin to leapfrog from older hydrochlorofluorocarbon (HCFC) refrigerants, which deplete atmospheric ozone and are climate super-pollutants, to propane, a climate- and ozone-friendly alternative.  China plans to continue to convert additional lines to propane in the coming months and years. 
However, when a Chinese journalist working for Inside Climate News visited Midea plants in Wuhu in September, the air conditioners rolling off 2 U.N. funded lines contained R-410a, and R-32, 2 common HFC refrigerants that are short-lived climate pollutants. 
The climate super-pollutants persist in the atmosphere for approximately 15 years instead of 100s of years, as CO2 does, but they are 4,340 and 2,530 times, respectively, more potent as GHGs over the near term.
The Montreal Protocol Meant Higher Industry Profits 
CFCs, the 1st fluorochemicals, began to be used in refrigerators in the 1930s, soon after the appliance began to make its way into homes.  They replaced the early use of hydrocarbons like propane, which were considered dangerous. After the Montreal Protocol went into effect, DuPont and others manufactured HCFCs, which were less harmful than CFCs to atmospheric ozone but still highly potent GHGs. 
In 1991, the United Nations Environment Program warned that the development of new chemicals like HCFCs, which were incrementally better for the environment, could block an immediate transition to low cost, ozone- and climate-friendly alternatives like propane.
...
A Chinese Request to Sell Climate-Friendly Units in the U.S. 
In 2013, a Chinese industry trade group and 5 of the country’s leading air conditioning manufacturers sought permission from the U.S. Environmental Protection Agency to sell climate-friendly, propane-cooled air conditioners in the United States, thereby maneuvering around the chemical industry to avoid using HFC refrigerants. 
The Chinese companies had a strong financial interest in using propane.  The gas is a byproduct of natural gas and crude oil refining, and not subject to patent.  At roughly $1.50 per pound, it is 5 to 50 times less expensive than synthetic refrigerants.  Propane’s high thermal conductivity increases heat transfer, making the energy efficiency of propane-based air conditioners better than many of its competitors.
Underwriters Laboratories had already approved the use of up to 1 kilogram of propane, depending on room size and other factors, for window and wall-mounted air conditioners 2 years earlier.  The Chinese manufacturers only needed to secure EPA approval under the agency’s Significant New Alternatives Policy.
EPA officials, who knew UL was considering a more restrictive propane standard, concluded nonetheless that the risk of fire from propane refrigerants was “minimal,” as  long as air conditioners were installed in accordance with standards and regulations.  The agency approved the use of propane in a regulation that took effect in May 2015. 
But then, 2 months later, UL revised its standard.  It reduced the allowable amount of propane in household air conditioners by almost 90%, from 1,000 grams (1 kilogram) to 114 grams.  The move effectively negated the EPA’s approval, and killed the use of propane in air conditioners across North America, and perhaps, beyond. 
 ....
1% Capacity
When the Midea plant in Wuhu, a city in southeastern China along the Yangtze River, halfway between Wuhan and Shanghai, retooled the 1st of 2 assembly lines in 2014 to use propane refrigerant, Wang Zhiran, a Midea manager with short, spiky hair, personally filled the 1st 10 units himself.  
“I showed the workers and proved that it was safe,” Wang said.  “After that, they had the courage to operate it by themselves.” 
During the recent visit to the plant, a bell sounded and the assembly line, including overhead lights, powered off, signaling the start of a 15-minute break.  Maskless workers—mandatory controls to protect against Covid-19 ended in April as the country brought the pandemic under control—grabbed their phones out of a “mobile parking lot,” where they had left them at the beginning of their shift.  Some stepped outside for a breath of fresh air.  Others logged on to WeChat to message with friends.
While U.N. funding had helped Midea and other manufacturers across China convert 18 assembly lines with the capacity of producing 7 million propane-filled air conditioning units per year, the United Nations Environment Program noted in a November 2020 assessment that only 1% of that capacity was met. 
A 2019 report by the United Nations Environment Program listed safety standards as a key reason for the low output.  China’s safety standards for appliances sold in China are based on standards set by the International Electrotechnical Commission (IEC), whose standards for air conditioners allow up to 1 kilogram of propane, depending on the size of the room that is being cooled.
The standard is less restrictive than the UL standard, but still limits propane’s use and the efficiency of propane-based air conditioners. 
Midea hasn’t produced any propane-based air conditioners on the 2 converted lines since July, due to lack of demand and new regulations in China requiring higher energy efficiency for air conditioners, company officials said.  Chinese manufacturers have, however, produced more than 1.5 million smaller air conditioners and dehumidifiers that use less propane on other assembly lines over the past several years.  
An IEC safety standard committee recently passed a measure that would make it easier to use more propane in air conditioners.  The proposal passed a committee vote in October and the organization is now reviewing comments submitted by IEC member countries.
If the measure is formally adopted by the IEC, China and other countries around the world that base their national safety standards on those set by the IEC could soon adopt the new, less restrictive limits.  Standards set by IEC are also often adopted by UL for appliances sold in North America.
A revision of IEC’s safety standards for flammable refrigerants could be a significant boost for propane-based air conditioners.  For now, however, Wang says Midea will continue to use fluorinated chemicals.  
“Now our company is most concerned about efficiency,” Wang said.  “If it cannot be compatible, the company will die.”
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