Proposed Exam #1 Equation Sheet

MET 370

Equations and Conversion Factors for Chapters 16,17, & 18

Fall 2017

Note: the curvy volume symbol in the book is not in a standard font; below, V= velocity and V = volume.

Steady Heat Conduction, Convection, & Radiation in Walls, Cylinders, & Spheres
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Lumped System Analysis

T(Z)_Too: —bt
T-T,
hA,  h

:pch_pchc

(TS_TOO)

L
Rwall = m
_In (r /7))
o 2Lk
Vy—r

R _ 2 1

sphere 47[1"17'21(

1

R =—o0

conv™ g As

1 R
Rinterﬁlce = hC—A = 7
1

R =

rd hrad As
Series: R,,,=R,+R,+R;+..

1 1 1

Parallel: =—+—+—+...

A Rtotal R R R
hcombined = hconv +h rad

Adiabatic fin tip:

T(x)-T, coshm(L—x)
T,-T, ~ coshmL

O=VhpkA,(T,—T,)tanhm L

A,
L=L+=
2

W=mg
A “d

circle ™

Circumference of a circle=mnd

Asphere:j—[ d2
nd’
Vsphere:T
Qf'n
T’lﬁn
Qfm max.
Qﬁn
8ﬁn: Q :
no fin
Q=h AT (1)=T]

szcp{T(t)—Ti}
Opu=me,|T,,—T;



Proposed Exam #1 Equation Sheet MET 370 Fall 2017

Transient Heat Conduction in Walls, Cylinders, Spheres, & Semi-infinite Solids
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Metric Prefixes, Constants, and Unit Conversions
-9
n nano- - 10 6 pwaterz 1000 k_% Pa = I\Lz
w = micro- = 10 m m
m = mili- = 107 _og™ N - kem
c = centi- = 107’ £=7002 S
= 1lo- = 3 Nm J
k kilo 10 P,=1atm=101kPa W= = =
M = mega- = 10 s s
G = giga = 10° 0=5.6704x10"* W/m’K* J = Nm = Ws
12

T tera- = 10 °C+273 = K

Types of Problems
*  Steady-state heat transfer through a plane wall (many variations)
» Steady-state heat transfer through the wall of a cylinder or sphere
* Fins

* Transient heat conduction: lumped system analysis, Heisler charts, semi-infinite solids, multidimensional
systems

*  General knowledge: types of heat transfer, terminology (k, o, &, etc.)



