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the EQUation of Energy forsystems with constant k

jcroscopic energy balance, constant thermal conductivity; Gibbs notation

Microscopic energy balance, constant thermal conductivity; Cartesian coordinates !
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Reference: F. A. Morrison, “Web Appendix to An Introduction to Fluid Mechanics,” Cambridge University
Press, New York, 2013 (pages.mtu.edu/~fmorriso/cm310/IFMWebAppendixDMicroEBalanceMorrison.pdf). This
worksheet is on the web at pages.mtu.edu/~fmorriso/cm310/energy.pdf.
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The Equation Of Energy in Cartesian, cylindrical, and spherical coordinates for

Newtonian fluids of constant density, with source term Se. Source could be electrical energy due to
current flow, chemical energy, etc. Two cases are presented: the general case where thermal
conductivity may be a function of temperature (vector flux g = q/area appears in the equations); and
the more usual case, where thermal conductivity is constant (on the reverse).

Spring 2020 Faith A. Morrison, Michigan Technological University

Microscopic energy balance, in terms of flux; Gibbs notation
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Microscopic energy balance, in terms of flux; Cartesian coordinates
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Microscopic energy balance, in terms of flux; cylindrical coordinates
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Microscopic energy balance, in terms of flux; spherical coordinates
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The Equation of Energy for systems with CONSta nt k
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Microscopic energy balance, constant thermal conductivity; Cartesian coordinates
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Microscopic gnergy balance, constant thermal conductivity; cylindrical coordinates
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Microscopic energy Balance, constant thermal conductivity; spherical coor nates
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Reference: F. A. Morrison, “Web AmeX'! An ro to FIRd Mechanics,” Cambridge University
Press, New York, 2013 (pages.mtu.edu/~fmorriso/cm O/IF ebAppendixDMicroEBalanceMorrison.pdf). This *
worksheet is on the web at pages.mtu.edu/~fmorriso, ergy pdf V\
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