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Introduction

For a cable based sensor netwark, power line loss restricts the cable
lenpth and cable copper diameter. In this paper. we proposs a time
smetch method to reduce the power line loss for 2 sensor network. A
sensar network wsually warks in burst mode, when it is warking, a high
Cument consumption is reguired, while in idle state it needs litfle powsr
energy. This method uses a super capacitor to collect and store the
energy m idle time for each Sensor Unit (317), so when it changes to
active state the SU can use local power to work. Since the power line
loss is propartional to the sgquare of the cument, the lower cument can
reduce the line loss siznificantly. The results shows that this method can
reduce the line loss to less than 10%. This method can be uzed to extend
the lenzth of the sensar netwark cable, or make it possible to use much
finer cable copper core.

Power Line Loss Analysis

Power line loss is the energy waste in a cable when electronic power
iz distwibated fom ome place te another place. For sensor metworks,
power line loss is an important factor of the performance.

Fig.1 Cable based sensor netwodk

Az shown in fig.]. a cable based sensor network is used to monitor
the lake The sensor network is composed by one Center Contrel Unst
{CCTT) and many Sensor Units (SU). Al the SUs is connected with a
cable to the CCU, the cable can be used to distributed power Fom T to
5Us. Fig.2 is the power distribution model of fig 1.

Fig.Q Power line medel for Sig.1 Fig3 Pewwhnnb:s—nmnh’h.m
Fig.3 shows the power line valtage drops quickly when the 517
number mcreases. It means when 20 5Us are connected. the ouwtpur
power of CCUT is 48V < 0.144=5 7IW, the tofal power of 5Us is 4W.
The power efficiency is as low as 38.33¢

SENS0T DETWA WaYs WOIKS In T mode, W IEANS 0T O
time 50U kesp in idle state The power requirement of a SU n active
state and in idle state waries greatly. And also the time in active state
and in idle state vanes greatly. A typical power consumption diagram is
shown in Fig 4.

time
Fiz 4 Sensor Unit powsr consemption in active and idls sate

T reduce the average cument, a Power Unit (PU) is added for each
SU. The PU can be charged the whole time of period so that the average
current drops dramarically which leads the less power line loss.

Fiz T Time stretch 1o reducs the average powss sepply curmenr
Asshownin fiz. 5 The PU can be realized by super capacitor. Super
capacitors have more than #9%; ensrgy eficiency . while its behavior is
like a normal capacitor.

The best way to reduce the power line loss is to chanze the power
supplier from a constant veltage mede to a saw wawe voltage mode as
shown in Fig 4. The T time of the saw wave shonld match the period of
the chanzing of work mode of the sensoer unit.
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Conclusion

Proposed Schemes

In thiz paper, a time smeich method to reduce the power line loss &=
discussed. It uses the burst work mode characteristic of a senser network
to reduce the peak current when the SU works. Mot only the work time,
ot be idle time is utilized to collect and store energy from cable to lecal
super capaciter. This is called time stretch. The result shows when the
ratio of idle tme and active time iz big enough. the power line loss can
e reduced to less than 10%.
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