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ABSTRACT

Thermoelectric device is attractive for recovering waste heat from furnace,
automobiles or industries into electricity. The advantage of this device is no moving part,
no noise and low cost for maintenance. However, the conversion efficiency of such
devices is rather low due to limitations of fundamental materials through the
thermoelectric figure of merit (ZT). Thus, there is high demand on finding materials with
high ZT or strategies to improve ZT of materials.

This thesis aims to develop the of n-type calcium manganese oxide and p-
type calcium cobalt oxide materials and improve substrate in developed the process of
fabricating the thermoelectric module for using at high temperature.

Calcium manganese oxide have been high Seebeck coefficient, low thermal
conductivity but very high electrical resistivity. In this study, the bismuth was substituted
in Ca-site for improving electrical resistivity. The result of this part shows high carrier
concentration, decreased electrical resistivity and thermal conductivity with increasing
doped Bi contents—As a result, the ZT value increased 5 times for Cag.g7Big03sMn0O5 at
473 K compared with un-doped sample.

The calcium cobalt oxide sample has been high Seebeck coefficient, low
thermal conductivity but high electrical resistivity. In this case, the silver (Ag) powder

was added 10 wt% (CaszCosOg + Ag 10%) to reduce the electrical resistivity. It was



found that the grains of CazCo4Og was connected Ag powder, affecting to resistivity,
Seebeck coefficient and thermal conductivity decreased. The ZT value of calcium cobalt
oxide added Ag 10 wt% was increased 2 times at 473 compared with un-addition.

The thermoelectric substrate was prepare by using alumina 96 % of size
50x50x1 mm® and metalized with silver paint. It was found that the substrate was used
for maximum temperature at 1023 K. Which the substrate was optimized for fabricate
oxide thermoelectric device by using p-n junction of n-type Cag g7Big.0sMnOz and p-
type CazCos09 + Ag 10 wt% and silver paint series connected on thermoelectric
substrate. In addition, the internal resistant, open circuit voltage of and: electric power
about at hot side of 730 K were 8.7 1, 1.2 V and 67 mW, respectively.

The 5 thermoelectric-device and 6 commercial device using water cooling
system were installed to brink furnace heat source from- Theerawut commercial to
generate electricity. The finding shows that thermogenerator was generated electricity to
turn on LED lamp 10 W and charge fully battery 12 V, 7.5 Ah in for 3.5 h at hot side 543
K and differential temperature of 200 K.
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