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Motivations

Actively ventilated temperature sensors consume much more
power than passively ventilated ones, partly due to incident
solar radiation. This issue may lead to unfeasible deployments of
stations on a large scale given the sheer power cost, if the need
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| ow power strategies for accurate

outdoor temperature measurements

for accurate temperature readings is important.

Methodology

Power-aware strateqy
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Linear model, where EMA Is the

moving average of the temperature  Thoder = [61 b2 b3 b4 65} -

over the previous five minutes.

The power aware strategy seeks to
determine the time it takes for the
active sensor to cool down once the

Objectives

From data gathered near Sion (VS) over 3 months, the goal of
this project Is to calibrate the passive sensor to the active
one In order to obtain accurate temperature measurements
using environmental variables, and to develop power-aware

strategies using only active sensors.

Calibration

Select a variable Test effect of

fan has been reactivated, as the fan is
the most power-demanding module.

The passive calibration strategy tries to

teratively explain the temperature
difference using as many available
parameters as possible. The process

stops once the difference becomes
lower than a certain tolerance.
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The model yields an
accurate estimate of
the temperature.

It does not correct
temperatures  during
the night, as the accu-
racy of both sensors
are close, and solar
radiation is negligible.

However, measured
parameters are not
able to account for
the temperature dif-
ference over the
whole data set. Other
parameters could be
used, such as long
wave radiation.
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Residuals are much smaller using the modeled
temperature, with more than 50% of the
differences being smaller than the precision of
the sensor (0.2°C).

Statistics
Rz "996 These statistics indicate that
——— the model is an overall gooa
Std. Dev. | 0.37°C it of the active sensor data.
Conclusion
The power aware strategy Iis suited for

situations where the sampling time is lower
than the sensor cooling time, and is preferred as
the accuracy is likely higher.

—or experiments requiring a high sampling
frequency (~1 min), the calibration strategy
orovides very low energetic consumption and
a low trade-off in temperature accuracy.




