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SABSTRACT: Formulas are (erived for calculation of semiconductor thermopiles with

variable sise thermoelements for heaters and coolers with liquid heat carriers.

The symbols Alpha, 4&mbd*, and Rho are respectively the reduced values of the

coeAfficiente of thermal e.m.f., he*t conductivity, and electrical resistance of

"the semiconducting materials employed; 1 and S are the length and area of the
thermoelements; I the current passing through thermoelements; T and T**O are

• temperatures of the hot and cold junctions; IV*p is the current under design

')conditions; (l:S)**n and (l:S)**3. are geometric dimensions of thermoelements of

A:X the n-th and first thermocouple, respectively; m is the number of rows (lines)

parallel to the liquid flow. To calculate the cooling of a liquid with a heat
capactiy c and initial temperature T**O1, flowing at an hourly rate G, it is
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assumed that the heat transfer coefficients of the hot and cold junctions of ther-

Moelemeuts are equal to infinity, the heat conductivity of the protective insu-

lation KF 0, and the ambient temperature T.- oonst. Geometric dimensions of

thermoelemento of the cooling thermopile very according to the law see enclosure 1.
The temperature of the c9oled liquid flqwin$ consecutively through a thermopile

section with dn thermoolemonto is T**O at the inlet and T**O-dT**O at the outlet.

From the heat balance of the cooled liquid and cold junctions of the thermopile we

have Enclosure 2. By solution of equation 4 (Enclosure 2) with a boundary condition

n-O, T**O - T**O I we have enclosure 3, from which the temperature of the cooled

liquid T**O and the number of thermocouple* required n can be determined. Energy

consumption W and the amount of heat Q lberated at the hot junctions of the thermo-

-pile aie then determined see enclosure 4. With cooling of the liquid from T•O 1

to T**O, the thermopile cooling capactiy Q**o = Gc (T**Ol - T**O) (Formula 16), and

Q-.Q**O = W (Formula 17), The thermopile energetic efficiency is expressed by the

cooling and heating coefficients gpsilon.- Q*O: W, and Phi = Q:W (Formula 18).

In this case (Enclosure 5), it should be emphasised that Epsilon = Phi-I (Formula

21). Formulas (5) to (2l) make it possible to determine the indices of the thermo-

pile under conditions of wAximm energy efficiency. Formulas for calculation of

pax'ameters of a thermopile for heating or* derived in a similar maunner, except that

the constant temperature, equal to the smbient, is T**O, and a variable - the

temperature T of the hot junctions.
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