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Abstract: The objective of this research is to design and develop a standard calibrator for a horizontal spirit
level that is efficient and can be used to obtain the laboratory accreditation ISO/IEC17025: 2017 in the scope
of spirit level calibration. The research began with collecting needs for using the calibrator of 30 people in the
calibration laboratory by face-to-face interviews and questionnaires. Quality Function Deployment (QFD) was
then applied to translate these needs into technical requirements of the calibrator. The next step was to
generate 3 design concepts of the calibrator, and the most prominent one was then selected using the
concept scoring technique. Subsequently, the selected design concept was finally revised based on
recommendations from calibration and engineering experts before developing the prototype, which was called
the Precision Bar. A comparative test of performance between the previously used calibrator and the one
developed in this study showed the following results; (1) Calibration time has been reduced from 120 minutes
to 52 minutes, (2) Spirit levels can be calibrated according to the same JIS B 7510: 1993 standard, (3)The
weight of the calibrator has been reduced from 25 kg to only 2 kg, (4) The floor slope of the calibrator can be
adjusted as small as 0.02 mm/m per one scale, and (5) Profit from calibration service increased from 200
baht to 600 baht. Moreover, the new calibrator also has the same calibration capability as the standard

calibrator imported from abroad, and its cost was 110,000 baht lower, or 73% price reduction.

Keywords: Calibration; Horizontal spirit level; Quality Function Deployment (QFD); ISO/IEC 17025: 2017
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