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Abstract

The sensitivity of schlieren equipment is the key issue of the experimental results in the density

measurements of fluid. A sensitivity measuring system was designed, taking a hot air gun as the disturbing region.

The effect of flow velocities, temperatures of the hot air, and equipment parameters on the sensitivity of the system

was investigated. The images were obtained under various temperatures and air densities. The sensitivity of the

schlieren system could be characterized by the temperature variation, so called fringe number on the image. The

more obtained fringe number of the image in the hot air gun disturbed schlieren imaging system, the higher

sensitivity and the wider range of temperature variation. The optical paths of the schlieren imaging system were

simulated by Zemax, and the experimental results agree with the theoretical analysis. The results show that the hot

air disturbing method could characterize the sensitivity of schlieren equipment effectively, which provides a

convenient and sensitive approach for sensitivity measurement of the schlieren system.
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Fig. 1 Schematic of experimental setup
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Fig. 3 Image of the light source at the knife edge
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Fig. 4 Experimental setup
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Fig. 5 Images with hot air gun disturbance.
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Table 1 Relationship between atmospheric temperature and refraction

Temperature /°C 20 60

130 180 230

Atmospheric
271.5863
refraction /(mg * kg ')

238.9083

43.5403 39.5466 36.1255
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