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Abstract : The thermal conductivity of thermal insulation materials are measured by Heat Flow Meter (HFM) apparatus. The
components of uncertainty are complex and difficult on routine measurement by modelling approach. In this study, uncertainty
of  thermal  conductivity  measurement  was  estimated  by  single  laboratory  validation  approach.  The  within-laboratory
reproducibility was 1.1%. The standard uncertainty of method and laboratory bias by using SRM1453 expanded polystyrene
board was dominant at 1.4%. However, it was assessed that there was no significant bias. For sample measurement, the
sources of uncertainty were repeatability, density of sample and thermal conductivity resolution of HFM. From this approach to
sample measurements, the combined uncertainty was calculated. In summary, the thermal conductivity of sample, polystyrene
foam, was reported as 0.03367 W/m&middot;K &plusmn; 3.5% (k = 2) at mean temperature 23.5 &deg;C. The single laboratory
validation approach is simple key of routine testing laboratory for estimation uncertainty of thermal conductivity measurement
by using HFM, according to ISO/IEC 17025-2017 requirements. These are meaningful for laboratory competent improvement,
quality control on products, and conformity assessment.
Keywords : single laboratory validation approach, within-laboratory reproducibility, method and laboratory bias, certified
reference material
Conference Title : ICTTC 2020 : International Conference on Thermophysics and Thermal Conductivity
Conference Location : Kuala Lumpur, Malaysia
Conference Dates : February 10-11, 2020

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:14, No:02, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

4,
 N

o:
02

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

15
43

6.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(02) 2020 1

https://publications.waset.org/abstracts/115436.pdf

