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Abstract

For the generalized nematic liquid crystal equations, we study sufficient conditions under which
weak solutions satisfy the energy equality. Using the mollifier technique and performing delicate
estimates on the nonlinear terms, it is proved that when the fractional dissipation parameter lies
between 1 and 5/2, the energy equality holds provided that the velocity field and the gradient of the
molecular orientation vector satisfy appropriate space-time integrability conditions. The results
show that these conditions guarantee energy conservation in the three-dimensional whole space,
and they cover known conclusions for the classical Navier-Stokes equations, providing a theoretical
basis for the energy identity of generalized liquid crystal flow models.
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