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ICI"  Multi-Sensor Thermal Control Strategies ?@
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‘Research Powers the Future
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m Temperature and humidity sensing in each room.

m Comfort 1s partially a function of temperature and humidity.

: Standard Coldest Hottest AveHC
58 Example Temperature Profile 30 ; ; 30 ; & 30 - .30 ; :
o o] & - )
warm n‘ o O (s}
275 Loarp © 27p 9N\ 1 9 o
g O [0 ‘\F \.'.é‘_ s}
27 Eu; s I s T _________ =0 | _"2?3_2'55"""
Ol | ' 24 o 1 2 Vi 24 o 1 28t
% Room A o 4 & 23 a o o
O 265" i ; &
g 21 : : 21 : : 21 : : 2 . :
=
g 26 jwmmemw -
E. / Thermostat setpoint = 26 Celsius i AveAll HPD MND MXR
] 30 - - 30 - - 30 - - .30 - .
= 25.5¢ e} ry g 10 PPD 1 &
Lg Q u\ @\ e\\
g Room B e @ o\ M lZ\\
= 25 7 27y R o {22\ 27 4 27 SR
w o™, - o @ 8 "
, ; S S | . Y
245 o S 2 o : q
24f 271 1 24 e 24 ©1 24 k,
< v o O u:n = 5
24 ' : '
1 115 12 125 13 .
Hour of the Day 21 = C2 21 2



|er Energy Efficiency and Demand Response
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m  Simulations support hypothesis that multi-sensor HVAC control
strategies can reduce energy consumption without sacrificing comfort.

m  Unique load profile for each multi-sensor strategy.
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|er Wireless Sensor Networks
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m Packet loss occurs 1n short “bursty” events.

m Daily patterns exist for packet reliability.
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m Perception, actuation, communication, decision making.

m Need for scalable, extensible architecture.

Task 1. Demand Response Task 2: Energy Efficiency Task 3: User Feedback
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ier Real World Evaluation &
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m Multi-sensor control strategies
reduce energy consumption without
sacrificing comfort.

m Multi-sensor control strategies
provide unique “utility curves.”
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IEr “Proactive” Demand Response
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CAISO Actual Demand 2007-01-05
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|er Estimating HVAC Energy Consumption
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m [ow-resolution estimation of HVAC energy consumption.

m Correlation with change in temperature and humidity.
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m Diverse, low magnitude energy scavenging opportunities.

m Development of low-cost auditor Kkit.

m Ongoing research to design “residential” scavengers.
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