Thermoelectric Module Construction
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Typical single-stage thermoelectric module consists of two ceramic
plates and Bile posts in between.
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Thermoelectric Module Construction

Single-stage TE Module

B1-Te posts (pellets)

Bi1-Te Pair

All Bi-Te posts inside TECs are connected in pairs
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Thermoelectric Module Construction

Number of pellet pairs
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Cross-section

Post cross-section, height and number of pellet pairs set the main TE module parameters:
dTmax, Qmax, Umax, Imax.
Thus any thermoelectric module can be classified by pellets geometry and number of pairs
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System of Numbering of Thermoelectric Modules“© by Dr. Gromov

Digit Letters Digits Digits Digits
Number of stages Number of pairs 31-Te Post (Pellet) height
iINn TE module

Cross-section (x10)

Name of Series
(constructional specialties)

All the key information about TE Module is coded in it's nomenclature name
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Number of Stages

Number
of stages ‘ ‘ ‘

Example Example Example Example

dIimax = 65..72K dimax = 80..100K dimax = 100..110K dimax = 110..125K

Number of stages is coded by first digit. Number of stages is connected to dTmax
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Series

o Series

Example Example Example

Regular Pellets High Density (HD) pellets Super High Density pellets
placement technology placement technology placement technology

Series letters indicate applied assembly technology or specific application focus
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Pellets Cross-section

_— Cross-section

Pellets cross-section Pellets cross-section Pellets cross-section
0.3 x 0.3mm? 0.4 x 0.4mm? 0.0 x 0.6mm?

Pellets Cross-Section is coded by 2 digits after Series. Cross-section is connected to Imax, Qmax

Copyright TEC Microsystems GmbH. Images contain hidden watermark.



'L |

System of Numbering of Thermoelectric Modules“© by Dr. G.Gromov
Number of Pellet Pairs

o Number of pellets

00

4

Example Example Example

007 012

4 pairs
(8 posts) (14 posts) (24 posts)

Number of pellets is coded after Cross-Section and points to Umax (~0.12V per Pair)
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Pellets Height

_— Pellets Height

Pellets Height 0.3mm Pellets Height 0.8mm Pellets Height 1.5mm

Last 2 digits point to Pellets Height (x10). Pellets Height is connected to dTmax and Imax
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Example
Number of Series  Cross-section Number of pellets  Pellets Height
stages
Single-stage Pellet cross-section 126 Pairs Pellets Height
TE Module 0.6x0.6mm?2 (252 Bi-Te posts) 0.8mm

MC Series
(standard technology with
regular pellets placement

density)

Copyright TEC Microsystems GmbH. Images contain hidden watermark.



'L |
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Deeper Analysis Example

Number of Series  Cross-section Number of pellets  Pellets Height
stages

11MC 0|6 - 1/26 - 08

Single-stage TE Module dTmax = 72K Pellets Height
means it has 0.8mm
dImax=695..79K Pellet Height, mm dTmax, K
0.3 69
0.5 71
0.8 72
1.0 73
1.0 73
1.5 73

dTmax can be estimated basing on number of stages in TE Module and Pellets Height
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Deeper Analysis Example

Number of Series  Cross-section Number of pellets  Pellets Height
stages

11MC 0|6 - 1/26 - 08

Pellet cross-section Pellets Height
0.6x0.6mm? 0.8mm

Geometry Coefficient
(Cross-section/Height):
0.6x0.6/0.8=0.45

Single-stage TE module Imax can be estimated as (Geometry Coefficient) x 4.528
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Deeper Analysis Example

Number of Series  Cross-section Number of pellets  Pellets Height
stages

11MC 0|6 - 1/26 - 08

Pellet cross-section Pellets Height
0.6x0.6mm? 0.8mm

Qmax is estimated basing on number of stages, Pellets cross-section and height, number of pellets
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Deeper Analysis Example

Number of Series  Cross-section Number of pellets  Pellets Height
stages

11MC 0|6 - 1/26 - 08

126 Pairs
(252 Bi-Te posts)

Single-stage TE Module Umax parameter is estimated as Number of Pairs x 0.12V

Copyright TEC Microsystems GmbH. Images contain hidden watermark.



'L |

System of Numbering of Thermoelectric Modules“© by Dr. G.Gromov

Number of
stages

Deeper Analysis Example

Series  Cross-section Number of pellets  Pellets Height

11MC 0|6 - 1/26 - 08

126 Pairs
(252 Bi-Te posts)

MC Series

(standard technology with
regular pellets placement
density 0.4mm between posts) e

3asing on Series, Number of

Array 16 x 16
(excl. 4 posts for wires

——

TE Module Size

Step 1.0mm
N. 16x16mms

(0.6 + 0.4)

Pellets and Cross-section it's possible to estimate T
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