Chinese Developers Get Active Building Passive Energy Homes
by Coco Liu
Jan. 27, 2015: Qinhuangdao, China (Climate Wire) - In 2009, Wang Zhen, a property developer in this northeastern Chinese city, made a risky decision.  If it were proved wrong, Wang would lose millions of dollars and his hard-earned reputation.
Wang decided not to have district heating in a condominium that he was about to build.  In a city where temperatures often drop below zero in winter, most buildings use the city-distributed system; otherwise, occupants there would freeze.
But families living in Wang's units didn't.  Instead, they became occupants of the first Chinese passive building.  As China's desire to save energy grows, Wang and other property developers in the country have begun to experiment with this kind of ultra-low-energy structure.
Using super-thick insulation and advanced window technology, passive buildings are covered by an extremely airtight envelope -- so that almost no heat escapes and no cold seeps in.  The buildings are also oriented toward the sun and equipped with heat-recovery devices.  The result is a passive energy home consumes 90% less heating and cooling energy than a conventional building in the same climate zone.
Since the concept of passive homes was developed in Germany during the 1990s, its popularity has been spreading.  As of 2014, the Darmstadt-headquartered Passive House Institute has certified more than 10,000 structures worldwide.  The organization notes that the number of existing passive buildings is much higher, because the certification is voluntary.
For Wang, general manager at Qinhuangdao Wuxing Real Estate Company Ltd., his interest in passive homes started 5 years ago, when he learned this concept in an international green building conference.  At that time, Wang's company had already developed several energy-efficient buildings using China's own standards, but it wanted to push further.
Trials of a Live-in Developer
Sitting in his office on a recent day, Wang explained why.  "As a big country and a big real estate market, China consumes significant amounts of energy," Wang said.  "But the energy resources we have are limited.  Developing energy-efficient buildings is a must for the country.  That's why we want to build passive homes."
But building passive homes in China was not an easy matter.  As the passive home project was the country's first, there were no examples for Wang to follow.  He could not simply replicate international approaches, either.  The majority of passive structures built in the West are low-rises, while most Chinese families live in high-rise apartment buildings.
Wang and his team spent half a year drawing the design -- almost 3 times longer than architects would spend on a conventional building.  Then, it took them another 6 months to figure out suitable construction methods.
In order to test whether those methods work, Wang moved in as soon as the first few floors of the building were completed.  Although it was not an ideal place to live at that time -- due to ongoing construction -- it was an ideal place for Wang to get the feel of living in a passive unit.
For instance, when Wang's wife was cooking dinner the other day, Wang found his house enveloped with smoke -- a problem that barely exists in passive homes built in Germany or the United States, because stir-fry is not a common cooking style for most Western families.  There were many other surprises.  By the time the construction of the 18-floor condo was completed, Wang made 12 improvements, based on his own living experience.
Wang's hard work was paid back.  When the condo units went on the market in 2012, they attracted many buyers.
Buyers Warm to the Concept
Tang Jingsong, a 30-year-old insurance agent, said he picked his unit because it was convenient.  "I don't need to pay for district heating," Tang said.  "My family also loves the idea that the apartment is energy-efficient."
Tang's family moved in just recently and has yet to receive utility bills.  But according to the property developer, the unit requires minimal heating, because its design can block cold from the outside.
The condo's units are warmed by the sun, heat from appliances and even occupants' bodies.
When the indoor air gets stagnant, a sophisticated central ventilation system automatically turns on.  Most of the air exchange with the exterior is done by controlled ventilation through a heat exchanger, in order to minimize heat loss.
In summer, the ventilation system helps cool incoming air, at the same time recycling waste heat generated from the cooling process to heat water.
All the units of the passive building were sold within a year.  By contrast, it usually takes 2 to 3 years to sell out the units of a conventional condo building, the property developer says.
Chinese officials also like the design.  The central government rewarded Wang's company with 30 million yuan ($4.8 million) in cash.  The local government of Hebei province has been drafting a passive building development guideline, with lessons learned from the project.
Such success has encouraged Wang to build more.  He has already completed the construction of 4 passive buildings, with another 4 in the pipeline.  In the coming years, Wang plans to build a school with the technique.
Payback May Require a Wait
Across the nation, passive buildings of all kinds are emerging.  Teamed up with Western engineers, a local company in northern China's Harbin city has been developing a passive office building.  In Huzhou city of southern China, a hotel was completed last year to passive-house standards.  Statistics from China's Ministry of Housing and Urban-Rural Development show that at least 37 passive structures are built or under construction in the country so far.
Still, scaling up the practice remains a challenge.  As climate conditions in China vary, strategies used to develop passive buildings in chilly northern Chinese cities may not work for those in the warm, humid south.
"We need to develop and implement the best practices in an economic feasible way, to fit different climate conditions," said Tian Zhen, an associate professor specializing in sustainable buildings at Soochow University.
Pan Zhiming, a building energy efficiency specialist at the Beijing office of the non-governmental organization Natural Resources Defense Council, agreed.  Pan said that because no passive building standards are currently available, Chinese property developers have to pour substantial effort into the project design and construction.  Not every developer is willing to do so, Pan said, adding that some companies also find it troublesome to train workers how to construct passive homes.
On top of that, Chinese passive homes cost about 10 to 15% more to build than conventional buildings.  "It is unclear when Chinese families can recover that extra investment," said Yao Yi, a co-founder of China Passive House Network, a Beijing-based information platform that promotes passive buildings.
As Yao explained, energy prices in China are relatively low, and many people here don't clothes use dryers, dishwashers or other electronic appliances as Western families do, making passive homes less economically attractive for Chinese house buyers.
But Berthold Kaufmann, an engineer at the Passive House Institute in Germany, is eager to help.  "We are on a good way together, with manufacturers to get components' cost lower, as soon as mass market and mass production is reached," Kaufmann said.
"If you ask me how many factories in China are producing windows for passive homes, the number is only 5.  But if 1 starts, the others will follow.  Already, some Chinese companies traveled to Germany to see passive homes and asked us for help.
"Chinese companies are so fast in developing new products, and construction products are no difference.  When China will provide high-quality [passive] building products to the world market, costs will probably decrease to a reasonable level," Kaufmann said.
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