hours, while the same travel distance takes three hours
by air.
More maglev lines are planned, and one of the eight
rail transit lines currently under construction in Beijing
is the S1 medium-low speed maglev line, extending
from the western Mentougou district to Pingguoyuan
subway station, intended for completion before March
2013.
Another area of Chinese technological development
crucial for the Arctic territory is the Qingzang rail, built
in the high altitudes of the Tibetan mountains. This line
confronted many of the technical difficulties that will
be faced in a Siberian environment. About half of the
second section was built on barely permanent permafrost, where, in the Summer, the uppermost layer thaws,
and the ground becomes muddy. Chinese engineers
dealt with this problem by building elevated tracks with
foundations sunk deep into the ground, building hollow
concrete pipes beneath the tracks to keep the rail bed
frozen, and using metal sun shades.
Similar to the Trans-Alaska Pipeline System, portions of the track are also passively cooled with ammonia-based heat exchangers. As the air in Tibet is much
thinner, with the oxygen partial pressure being 35-40%
below the partial pressure at sea level, special passenger carriages are used to maintain adequate oxygen, and
several oxygen factories were built along the railway.

China Takes Step Toward
Permanent Space Station
Sept. 29—With President Hu Jintao and other leaders of the Chinese government looking on at the
Beijing mission control center, and undoubtedly
many millions watching on TV, the China National
Space Agency successfully launched its Tiangong-1
space module into Earth orbit today. Tiangong-1
will orbit the Earth, awaiting the arrival of the unmanned Shenzhou-8 before the end of this year, to
carry out China’s first rendezvous and docking
tests.
Tiangong-1 is made up of two modules, rather
than three in the future manned configuration. It is
larger and heavier than the manned Shenzhou craft.
Tiangong-1 has an experiment module, which is
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At this elevation in these latitudes, water in toilets must
be heated to prevent freezing. The railway also passes
the Kunlun Mountains, an earthquake zone, where a
magnitude 8.1 earthquake struck in 2001. Dozens of
earthquake monitors have been installed along the railway.
The technologies developed and applied by China
in the Tibetan mountains can be applied elsewhere, and
China has already made clear its intention to participate
in the development of the Far East, which harbors natural resources needed by China. As senior Chinese National Development Commission official Wang Huajiang said at the Sept. 12 opening of the annual Baikal
Economic Forum this year, China, which last year invested more in the Russian Far East region than Russia’s own federal government did, is planning to establish a special fund to support investment in Russia, and
will work jointly with Russia to support small and medium-sized Chinese and Russian businesses investing
in Russia.

Russia Moves East
Russia is already moving toward the East. Many
Russians, as affirmed in a conference three weeks ago,
titled “Comprehensive Infrastructure Development in
Northeast Russia: From Limitations to Growth,” are
ready and prepared to proceed with the most crucial
where visiting astronauts will live and work on future
missions. Inside, there are two sleeping bags, adjustable lighting systems for sleep, exercise equipment,
and entertainment and communications equipment.
Experiments will be conducted while crew members
are there, and remotely controlled from the ground
when they are not.
China has plans to launch follow-on Tiangong-2
and -3 modules, which will be equipped to extend the
capabilities of the orbital facility, and when all linked
together, will be able to accommodate crew for 20
days, and then, up to 40 days. An unmanned cargo
carrier, similar to Russia’s Progress, is also being developed to deliver freight to the crew.
The first test of the module will be the unmanned,
then manned docking, and then the assembly of new
modules. By the end of this decade, China plans to
have a space station that can be permanently manned.
—Marsha Freeman
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