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Abstract: A bomb calorimeter with an isothermal shell having a limit of permissible relative standard deviation of
the random component of the calorimeter error of 0.05% when calibrated for benzoic acid with a weight of 0.4 g has
been developed, manufactured, and tested. The volume of the calorimetric bomb is 300 cm®. The calorimeter does
not require an external thermostat or cooling water. The nominal temperature of the shell temperature control can
be changed depending on the magnitude of the measured heat release and the temperature of the laboratory room.
This creates optimal conditions for performing a calorimetric experiment and obtaining an accurate result. The tests
of the calorimeter showed that the proposed design, the method of conducting the calorimetric experiment, and
the high sensitivity and stability of temperature measurements make it possible to determine the energy equivalent
of the calorimeter with a relative expanded uncertainty of up to 0.015% for a heat release of about 26 kJ and 0.04%
for a heat release of about 5 kJ.
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Table 1 Calibration of the calorimeter for a heat release of 5 kJ
Table 2 Calibration of the calorimeter for a heat release of 10 kJ
Table 3 Calibration of the calorimeter for a heat release of 26 kJ
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