
Peltier cell

Aim.
We tested that a Peltier cell can generate power
if their poles are soaked in two different
temperature sources (this is called Seebeck
effect). We used the device to show the Peltier
effect too: we applied a voltage on the cell and
cool off a becker filled of water, but we didn’t
take data.

Execution:
Seebeck effect. We used a little heat pump
made by two nickel-copper plated slabs
separated by a thermocouple. A slab is fixed at
0°C soaking it in a mixture of water and ice.
The other slab is dip into a becker filled with
water at about 65°C.
We put a resistor R (100 ohm)  in parallel with
the cell (it is a current generator) and measured
voltage on R. The produced power was given
by P=V2/R. Temperature of water was
monitorated by a  thermometer.
We report voltage and calculated power vs
temperature of water on table. On the first plot
we have power vs DT. The trend is linear and
we can estimate the obtained power from the
DT (it overlaps with Twater).

time (min) V (V) P = V / R (mWatt) DT (°C)
0 0,585 5,85 65
6 0,477 4,77 61
8 0,445 4,45 53
14 0,395 3,95 49
19 0,352 3,52 45
31 0,265 2,65 37

On the second plot we report  DT versus time.
The trend is roughly linear and we could easily
estimate the rate of cooling: - 1°C / minute.

Conclusion.
The production of energy by the Peltier cell is
made at the expense of the exchange of heat to
balance the temperature difference between the
mixture of ice and water, and the water inside
the becker. Since the mixture remains at 0°C,
the water inside the becker cool off, so the
generated power decreases. Heat for melting
the ice is pumped from the warm (about 65°C
starting value). If we wanted making constant
the production of power, we should refill the
becker with water at 65°C.
This is an example of exploiting of a thermal
source to obtain electric power in  small scale.
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