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Investigating various methods and optimizing a transient test to measure the heat
transfer coefficient in high temperature fibrous insulation

A. Torabi
S. M. Nikooei

Aerospace faculty, Sharif University of Technology, Tehran, Iran
Aerospace faculty, Shahid Sattari University, Tehran, Iran

Abstract

Thermal conductivity measurement is conducted using two methods: steady-state and transient. In recent years, transient methods
have almost completely replaced steady-state approaches due to their lower cost and wider temperature range. However, in high-
temperature fibrous thermal insulations, transient methods are rarely used. As a result, despite its high cost, the guarded hot plate
steady-state method remains the most widely used approach for measuring thermal conductivity in fibrous insulations. The purpose
of this article is to introduce various methods for measuring thermal conductivity and to design a transient experiment for this
purpose. In transient experiments, the temperature at different points of the insulation is measured over time, and thermal
conductivity is calculated based on temperature variations. Optimized experiments are typically designed to minimize experimental

data that are unaffected by input parameters. In this study, the optimal placement of thermal sensors is determined assuming 1, 2, 3,
4, 5, and 6 sensors positioned at distances of {6}, {4 and 7}, {1, 6, and 7}, {1, 5, 6, and 7}, {1, 5, 6, 7, and 8}, and {1, 4, 5, 6, 7, and
8} centimeters from the cold edge of the insulation.
Keywords: Experiment design, High Temperature insulator, Transient experiment, Temperature sensor Location, Thermal
Conductivity, Fibrous insulation.
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