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Table 1 Thermoelectric properties of two

monolithic materials

tooa/(107% P/ (107 | r /(1075 Py (107

/C VeK™ Y Qem) /C VeK™ ) Qe m)
26.0  138.0 18.0 [25.0  89.3 227.5
38.2 18.0 [51.1  97.8 194.0
65.5 1420 17.0  [100.0  109.3 123.0
95.3  143.3 16.4  [l150.0  113.4 85.1
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temperature on hot side temperature when

length of Bi;Te; layer keeps about 1 mm
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Table 2 Thermoelectric properties of monolithic materials P-FeSi,

az o3 a4 Py

(1076 VK™Y /(107° Qem) /(107 °VeK ') /(107° Qem) /(107°V*K™ ') /(1075 Qm) /(107 °VeK ') /(107° Qem)

1/ C aj Py az %
50 286.0 311.6 180. 0 453.2
100 284.0 237.8 197.0 344. 4
150 282.0 166. 1 212.0 225.7
200 280.0 117.5 227.0 144.9
250 282.0 80.2 235.0 96.9
300 278.0 65.1 238.0 77.5
350 260.0 54.8 232.0 78.9
400 252.0 42.1 232.0 62.4
450 251.6 32.0 227.6 38.2
500 239.0 22.7 227.2 24.5
550 231.5 18.4

90.0 52.7 343.0 706. 4
106. 0 41.4 345.0 702. 6
116. 5 33.6 343.0 643.2
128. 6 28.1 330.0 458.7
139. 2 24.2 326.0 313.4
147.0 21.7 307.0 211.5
156. 0 2547 293.5 147.3
162.0 26.0 283.0 118.8
164.0 23.3 272.0 84.0
158.0 15.8 260.0 50.3

250.5 31.9

a;, Py —Feys 4Mny 5sSizpCug 1, 800 C annealing for 21 h, 1 150 C sintering for 8 h(S1);
Ay, P —Fes0.7sMna 5Siss 65Cup. 1, 800 C annealing for 21 h, 1 150 C sintering for 3 h(S2);
a3, 5 —Fesz0.7sMny 5Siss 65Cup. 1, 800 C annealing for 21 h, 1 150 C sintering for 8 h(S3);
a4, s —Fez7.4Mny 5SizoCug 1, 800 C annealing for 21 h, 1 150 C sintering for 3 h( S4)
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Performance description and design for P-type

thermoelectric materials with large temperature span

CUI Jiao-lin" *, ZHAO Ximbing'
(1. Department of Materials Science and Engineering, Zhejiang University,
Hangzhou 310027, China;
2. Mechanical Engineering Department, Ningbo College, Ningbo 315016, China)

[ Abstract] Several values referring to the performance for the P-type BiyT es/ FeSi, graded thermoelectric materials were calculated.
It is demonstrated that this simulation and calculation procedure can be proved to be effective and applicable in the design of FGM
structure. The relationship between apparent Seebeck coefficient, internal resistance and hot side temperatures for the Bi;T e3/ FeSi,
structure using the calculation procedure mentioned above can be described by two three-order polynomials respectively. Although the
maximum power output as calculated is somew hat higher than those as experimented in the lower load resistance and lower than those
in the higher one, their values at a load resistance of 0. 073 4Q under a hot side temperature of 510 C approximately match each oth-
er, and is 2. 5 times that of monolithic material FeSi, calculated at the same applied circumstances. The calculation also illustrates that
the configuration with two FeSi, with different compositions and similar preparations, being the best couple among all of the intensive
ly selected P-type monolithic materials FeSi, with measured parameters, is superior to a large degree to the structure Bi,T e3/ FeSi, in

many ways, even though the same maximum power output as that of Bi,T es/ FeSi, is calculated.
y yS, g p p 2les 2

[ Key words] thermoelectric materials with large temperature span; performance description; design; pow er output
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