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Increasing number of appliances drives residential energy conumpition

Managing energy use in existing buildings is crucial for over- Household Energy Use by End-Use (IEA19)

all improvements in energy intensity. About 40% of the total 1009
energy used in the US is consumed by the building sector’. 90%
Heating and cooling are the major end uses of energy in build- f:
Ings. However, appliances increasingly contribute to the growth 60
IN energy consumption in residential buildings. SO:

40%

Data analytics of metering data allows us to auto-
identify the consumption of an individual appliance:

300 ™ >Space heating

w— Apphances
20%

— Water heating

10%

— tailored energy feedback at no extra cost

Lighting

— improved energy efficiency in combination with actuation
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— new business opportunities in the smart grid

Infrastructure?® & Appliance Signatures*

generated
data

"Gumstix

SM
data SML Web- Data-
parser server base
,,,,, y——
100} Edge q-—-v—p—ﬂ— i /
E 60 ;.\ ;\ | ;
% 40+ @ @ ) g
Qo ’ ' Level L"”“"‘"‘"‘W |
fo0 120 140 160 180 200 220 24 ' : :
Time [s]

Results & Future Work

 Loosely coupled three component architecture. ¢ Algorithm refinements based on real-world data.

* 91% recognition rate in lab study. » Combine with smart power outlets.
» Real-world deployment for over 6 months  |Input for automated heating control.
(9 million measurements for analysis). » Use data on a higher aggregation level
(e.q., streets, regions, etc.).
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