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ERRORS IN TEMPERATURE MEASUREMENT IN INTERNALLY 

HEATED HIGH-PRESSURE CHAMBERS 
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.. To measure temperatures in internally heated high-pressure apparatus. thermocouples are usually used which. most 
often, are introduced into the high-pressure chamber by means of tapered fittings (cones) [I, 2].(Fig. la, b, c). Here 
the branches of a thermocouple are either broken at the fitting and joined by soldering to the ends of the cone (Flg. 
la), or passed into the high pressure zone without in terruption. In the latter case, hermeticity is achieved by various 
methods, particularly pressing of the thermoelectrodes into the channels of the conical fittings (Fig. lb), soldering 
the contacting surfaces of the thermoelectrodes and the fittings (Fig. lc), etc. 

The use of heaters situated inside a high-pressure chamber gives rise to the appearance of a temperature drop 
at the conical fittings which, in turn, leads to the appearance of additional thermal emf'S in the thermocouple cir­
cuit. 

We shall examine the case where both branches of a thermocouple (which we shall denote by A and B, respec­
tively) are introduced into a chamber as indicated in Fig. la, for which the fittings are made of the same material 
and the same temperature drop 6, T is reali zed at ea ch. The total thermo-emf in the circui t under consideration will 
be equal to the algebraic sum of the thermo-emf's of its separate parts, taken with respect to some arbitrarily chosen 
positive .direction. Here, the thermo-emf's generated at the cones belonging to branch A and to branch B , ... ill be 

equal in magnitude and oppoSite in direction. Consequently, the readings of such a circuit will differ from the read­
ings of an ordinary thermocouple conSisting qfuninterruptedbranches A and B by the value of an additional thermo­
emf, equal to 

(1) 

where EA and EB are the mean-integral thermo-emf's of the branches A and B. 

Having taken as the positive direction of the thermo-emf in the thermocouple circuit A-B the direction from 
A to B through the high pressure chamber. one can describe the relationship between the measured value of the ther­
mo-emf of the thermocouple and its true value as: 

Etrue AB = Em AB + ~d AB' (2) 

It is obvious that the magnitude of the additional thermo-emf Ead AB' given by Eq. (1), being converted into 
degrees by means of the standard calibra tion curve of the thermocouple A-B, turns out exactly equal to the tempera­
ture drop 6,T = T 2-T 1 at the cones, independent of the material from which they are made. 

Let us turn now to the case represented in Fig. lb. We shall consider separately the conical fitting (denoting 
the material of the fitting by M) and the section of branch A of the thermocouple A-B which is pressed into it. As 
above, let a temperature drop 6, T be realized at the cone under consideration. 

A series of simple considerations justifies substitution of the equivalent electrical circuit presented in Fig. 2 
for the system being examined. Here RA is the rotal resistance of the pressed-in section of branch A, RM is the total 
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