
Heat Transfer Exam 1

q′′cond = −k
dT

dx
q′′conv = h(Ts−T∞) q′′rad = Σσ(T 4

s −T 4
∞)

q = q′′A σ ≜ 5.67× 10−8

[
W

m2K4

]
E = ΣσT 4

s
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Thermal Resistance q̇ = 0
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Alternate Conduction q̇ = 0

• Plane Wall
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Fins

1D, steady-state, q̇ = 0, constant properties
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Finite Difference Equations

1. Pick the node you care about, it is node (m,n)

2. Determine q from surrounding nodes (pointed to-
wards node m,n)

3. Do an energy balance, solve for T(m,n)
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Lumped Capacitance Method

Check Biot number first, if Bi < 0.1, L.C.M. is valid.
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Spatial Effects

• If Bi ≮ 0.1, take into account spatial effects (Use
the Bi formula listed at the bottom of the table).

• Assume Fo > 0.2, to use the single term approx-
imation. If Fo ≯ 0.2, the infinite series must be
dealt with. Good luck.
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Approximate solution (1-term) is only valid for
symmetric, or adiabatic on one side
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(θ∗0 is midplane of θ∗)

θ∗ = θ∗0cos(ζ1x
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Locations of Appendices and Tables

Fin temp table Table 3.4 pg 161

Finite Diff. Equations Table 4.2 pg 246

Spatial effects coeff. Table 5.1 pg 301

Thermophysical props. Appendix A pg 981

Zeta values for ζ1 − ζ4 Appendix B.3 pg 1016

Bessel Functions Appendix B.4 pg 1017

Heat generation eq’s Appendix C pg 1019
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