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Abstract

This research describes design and construction of a Helmholtz coil for calibration of
magnetic flux density measuring instruments at Magnetic Laboratory, National Institute of Metrology,
Thailand. Square configuration of Helmholtz coils having wider field uniformity than the common
circular configuration was chosen. This research proposes a quasi-analytical design, which considered
the magnetic field inside the square Helmholtz coil was assembled from the magnetic fields produced
by every pair of square loops, which had been analytically derived from the Biot-Savart law.
Simulation results calculated by the proposed method showed good agreements with the finite element
modelling. Furthermore, the coil resistance, temperature rise and temperature coefficient were
estimated because the quasi-analytical design used the specifications of conductor wires directly as the

input parameters.

The designed prototype has the coil constant k. of 3.005 mT/A with the measurement
uncertainty of + 0.04 % (k = 2), and the temperature coefficient of the coil constant of -1.2x10°°C’".
This shows a significant improvement compared to the existing Helmholtz coil, having coil constant

of 1.725 mT/A + 0.08 %.



