NAL TR-414

NAL TR-414

UDC 536.21:
536.532

LA R X TR A

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-414

MEMNBEFOHDAADIRES D PE

B o X B

1975 #7 R

T S s A U T

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



T oL S T T TRTTE TR TP 1
2. EEREBBOMDILUEIT DUAT  reerrrermrere s i 2
B. BRI FEBL oot s 2
4. BEDEBEFHONBBEC L ABEBOILAL oot 7

FUGEREIR - oveerommre e erem e e et h LS 18
5. MENBEHLEOAALRICDNT o e 22

JRIC DU T DEYTEREIR  -vvereroerms s seem e r s s 23
B. B L HD  eeeeeeeeeeseeseeseseeniee e 27
T BBEAER  coveremeeeroee e s 27
B. A BB vereereeseeesoeeeeeeeen s 29

This document is provided by JAXA.



SBEMNBEFOHDAADBER DS

B OH %= ;'

Influence of Thermocouple on Temperature Fields

by Hideaki NISHIMURA

ABSTRACT

Thermocouples are widely used for measuring temperature. However, there are some possi-
ble errors which may be caused by the heat conduction of a thermocoﬁple itself, radiation from its
surroundings, defects and/or defective instrumentation of the thermocouple and by other reasons.

Many statistical analyses of the influence of thermocouples on temperature fields under
simplified geometrical conditions have been published.

The present paper deals with the same problem, but under more practlcal conditions, by
using an analogy between temperature and electric potential fields.

Carbon-paper i.e. Teledeltus paper was used for making the analogical model.

Local non-uniformity of the thermal conductance in the temperature field was simulated
in the electric field by distributing small holes and/or applying electric conductor paints on the

carbon-paper.

The physical boundary-conditions, such as distributions of heat transfer rate, and tem-
peratures at the outer edge of flow boundary layers, were also simulated by the electric resistance
and potential distributions on the boundary of the model.

Measurements were made for a practical model of an air-cooled airfoil with 14 thermo-

couples.

The results of the measurements are given and the influences are discussed in this paper.
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