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Optimization design of thermal condition of Rowland circle spectrometer
based on optical, thermal and structural simulations

LU Yi', REN Wanjie', GUO Guojian', YOU Xinran', HU Guoxing', WU Lijun', SUN Xun’

(1. Shandong Institute of Nonmetallic Materials, China North Industries Group Corporation Limited, Jinan 250001,
China; 2. Key Laboratory of High Efficiency and Clean Mechanical Manufacture (Ministry of Education), School of
Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract: Aiming at the problem of lack of research on optimizing thermal condition of ultraviolet
spectrometers, a Rowland circle spectrometer with a detection range of 200 nm~450 nm and a full-band
resolution of no less than 0.2 nm was designed, and optimized the thermal conditions of its optical chamber by
coupling optical, thermal and structural simulations. The thermal simulation results showed that the
temperature and temperature difference of the spectrometer base was increased with time in the absence of
heating and inlet wind speed, and it was difficult to achieve thermal balance. The inlet wind speed of optical
chamber was optimized, and it was found that when that was 0.8 m/s, the overall temperature was dropped to
36.103 °C~39.859 C. Based on the calculation of thermal deformation between optical devices, the intercept
of total thermal deformation of several optical devices was 0.203 mm. After refining the heating method, the
top-layer heating was found to be the best way, the overall temperature was dropped to 34.241 °C~36.139 C,
and the intercept of total thermal deformation was reduced to 0.122 mm. The optical simulation results show
that the optimized Rowland circle spectrometer can still clearly distinguish the two beams with a wavelength

difference of 0.2 nm after thermal deformation.
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Fig. 1 Concept diagram of Rowland circle spectrometer
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Fig. 2 Optical structure simulation diagram of Rowland
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wavelength spot diagram of 253.6 nm at different slit
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Fig. 5 Structure diagram of optical chamber assembly of

Rowland circle spectrometer
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Fig. 6 Variation curves of maximum and minimum temper-

atures of base with time without heating system
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layer heating system
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