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Study on the Trial Manufacturing of Thermoelectric Generation
Elements for a Low
Grade Heat Thermoelectric Generation (III)

Masayosi MURASE

The author has been aiming at the development of thermoelectric
generation elements (semiconductor) with high efficiency for a low grade
heat thermoelectric generation between 30°C and 50°C. This time, the
author tried to manufacture the thermoelectric generation elements as
an experiment using ternary sputtering unit, making use of various mate-
rials such as Bi, Te, Sb, etc., and he would like to report the relation
between trial manufacturing condition and thermoelectric characteristics
made clear by measurement of thermoelectric power, electric conductivity,
thermal conductivity and thermoelectric ability index of those elements

manufactured by way of trial.
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(min ) {H77 (W) | (um) (mV) | (nW) | (uV/deg)

Bi 1-1 10 100 1.993 -0.89 8.726 17.8
—B_i 1-2 15 B 100 2.53—-4 _:;.-78 152.888 _55.6 B
Bi 13 | 20 | 100 | 4.313 | -2.26 |108.040 |  45.2
_B—i—::l— _—25 _100 6.477 _-I-8_7 69.958 37.4 B
_B_i 1-—5— ;(; —-——iOO —87113 —:2.38 1;)_6.855 B 47.;_‘
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AERES | AMEEH (MELH | HEHEe MBE |[B E ﬁﬁﬁ%%ﬁ
mv) | (nW) | (1072 Qcm) | (Wem deg) | (uV/deg ) | (107ToK™!
Bi+Tet+Sb 7- 1 -3.00 177.818 6.812 0. 350 68.2 1950. 860
Bi+Te+Sb 7- 2 -2.02 86.068 11.813 0.293 46.8 632.796
Bi+Te+Sb 7- 3 -2.33 87.503 11.203 0.130 51.0 1785.923
________________________________ ]
Bi+TetSb 7- 4 -0.59 7.399 12.690 0.171 14.2 92.922
Bi+Tet+Sb 7- 5 -0.88 16. 840 7.708 0.168 22.8 401. 438
fre e e e e e e s e e e et e e e g e e o e e e s e et ed b . e e R
Bi+Te+Sb 7- 6 -2.29 101. 105 14.273 0.216 51.2 850.298
_______ -4ttt ——
Bi+Tet+Sb 7- 7 -1.96 77.733 13.273 0.318 52.0 640.635
_______ _‘....___..-——-—-———1.—-——————-4-——-——___..n..__._._._._._n_.._._.__.__
Bi+TetSb 7- 8 -2.07 87.789 12.277 0.169 51.4 1273.348
_______ e e e e ————
Bi+Te+Sb 7- 9 -1.58 55. 609 9.476 0.319 49.2 800.782
Bi+Tet+Sb 7-10 -1.90 64. 895 11.173 0.379 53.0 663. 350
Bit+Te+Sb 7-11 -0.93 18. 582 10.189 0.202 26.0 328.446
——————— ———— ————t g ———
Bi+Te+Sb 7-12 -1.94 78.166 9.952 0. 366 48.4 643.131
——————— --—trt1T------r_—_ - ——
Bi+Tet+Sb 7-13 -1.94 72.075 11.307 0.150 49.6 1450.500
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AFRES | ZBEH | BRAKEE] [ BEERE2 (18 F i AESH | ABEH |8 B g | sameesey
(min ) | £ (W Hh (W) (um) | (mV) | (nW) [ (uV/deg ) | (10-79K"1)
Te-Bi 4-1 15 200 40 1.131 1.70 4.33 34.0 0.107
Te-Bi 4-2 20 200 40 2.147 2.17 25.67 43.4 0.544
Te-Sb 5-1 10 200 40 0.705 1.15 7.04 23.0 0.213
_________________ G
Te-Sh 5-2 15 200 40 0.657 1.30 13.38 26.0 0. 486
——————————— l———--——-——-h———————-q»-—-——-—-——--———-—-—-——d———————-—n—-—————.————q-——-—————.-—q
Te-Sb 5-3 20 200 40 0.615 1.50 26.44 30.0 0.984
Bi-Sb 6-1 15 200 40 0.930 -0.97 10.91 -19.4 0.210
L———-—.——-—v——‘ —————————————————— e e e e s s e e ] s o i i s s G e S S ————— —
Bi-Sh 6-2 20 200 40 1.497 -0.60 5.87 -12.0 0.155
—————— P '—'—__—‘"—T—_'—'——_—"-"-_'—‘——"'_—'_—_—'1"—_""___'1’—“_‘~—'—‘“_“‘
Bi-Sb 6-3 30 200 40 2.953 ~-1.62 17.21 -32.4 0.803
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AEnES | RSN | SENER 1 | SRIKER2 | SENEER3 | | BREE | DaiE
(min) | H77 (W) (W) $77 (W) (um) | (rpm) (CCM)
Bit+TetSh 7-1 120 80 200 100 5. 500 60 3
——————————————————————————————— -+t —————
Bi+Te+Sb 7-2 90 80 200 100 5.793 60 3
I IO I AU M I 0 U IO
BitTetSh 7-4 30 80 200 100 1.578 60 3
BitTe+Sh 7-5 30 80 200 100 1.590 20 3
Bi+TetSb 7-6 30 80 200 100 1.619 30 3
Bi+Te+Sb 7-7 30 80 200 100 1.741 40 3
—————— —qL—~——---—~——-—-—-——-—-—~——————:-—————o—-—-—TL———-—-——-——v— e e VRPN Sy ——
Bi+Te+Sb 7-8 30 80 200 100 2.288 50 3
—————— F— e e e e e
Bi+TetSh 7-9 30 80 200 100 2.432 70 3
Bi+TetSh7-10 30 80 200 100 B 2.432 30 2
’-'.__.—___T—-_—*ﬁ ___________________ '—1 -_— 1Tt -
Bi+Te+Sb7-11 30 80 200 100 2.204 30 4
_________________________ S SUNSRUIPU SR RO
Bi+Tet+Sb7-12 30 80 200 100 2.015 30 6
_________________________ -+ —————t—————f————— e —— e —
Bi+Te+Sh7-13 30 80 200 100 2.947 30 8
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