New Tool Maps Buildings' Energy
Efficiency
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Architects, engineers and building managers will soon be able to quickly collect
data about building interiors that once took weeks to measure and process. A
backpack-mounted device, developed by a group of scientists at the University of
California, Berkeley, will require just one pass through the building to create not
only a 3D model but gather other valuable information related to the building’s
energy efficiency.
Let’s say an older building needs a new, more efficient heating and cooling
system. The first thing you need is a precise configuration of all rooms, the size
and position of heating and cooling elements, windows and doors, and electrical
outlets.
Instead of sending a team of technicians with laser pointers and laptop
computers it will soon be possible to hire only one, with a space-age backpack
loaded with sophisticated instruments, says engineer Annie Marston with
Baumann Consulting, who evaluated the new device.
“The backpack is something you can wear, which has all the sensors on the back,
which can then walk through a building and detect the geometry, the lights, the
plug load, and, once you take it out, you can create a 3D model which can show
an IR (infra-red) image of each of the walls and look at the thermal capacity of
the building, and then it can be transferred into an energy model, and the energy
model could be run and look at how the energy is dispersed within the building,
and that’s when we start looking at saving measures and things like that,” says
Marston.

A barometer calculates the elevation, while magnetometers serve as 3D
compasses capturing information about metallic structures.
The so-called point cloud map has accuracy of plus or minus 10 centimeters, to
which an algorithm can add surfaces to the walls, floors and ceilings, turning it
into a feature-rich map.
This can be used for energy simulation, thermo-modeling or architectural
design.
Marston says the device may be very useful not only to energy auditors and
engineers but also to the construction industry.
“When they are building a new construction, it will be great to have a model of
the ducts and the pipes before the walls are closed up, so in later years you know
where everything is,” says Marston.
Researchers say they are now trying to lower the backpack's weight from 15 to
about 10 kilograms. The projected price of about $20,000 is still high, but they
predict the device will be available for loan at a more affordable sum.

