Proposed Final Exam Equation Sheets MET 370 Fall 2017

Equations for Chapters 16-22

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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Transient Heat Conduction in Walls, Cylinders, Spheres, & Semi-infinite Solids
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Constant surface temperature T(x,t)-T, x k(T ,—T,)
————=erfc and ¢ (t)=——"—"
T, =constant Tr—T, 2Vat ' Vot
Constant heat flux : 2
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q ,=constant k L 4ot 2vat
Convection on the surface T( X, t)—T. ¥ hx  hlat
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q (t)=h[T,=T(0,1)] T,-T, 2ot kK k
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External Forced Convection
hL, VL pVL,
Nu= Re= =
k v u
Flat plate, laminar (ReL<5><105) : Nu=0.664Re;’ Pr'”?
Flat plate, turbulent (5><105<ReL<107) : Nu=0.037Re"’ pr'”
Flat plate, laminar & turbulent |5X10°<Re, <107|: Nu=(0.037 Re}’—871) Pr'"
Internal Forced Convection
Constant surface heat flux: Q=rhcp(Te—Ti) D,=4A4.p
Constant surface t ture: Q=h A AT, where AT, = LT,
onstant surface temperature: O=h A AT, where ln_ln[(Té—Te)/(T ~7)]
Laminar flow in tubes: f'=64/Re
. . _ 113
Turbulent flow in tubes: Nu=0.125 f Re Pr Nu= hTD

Turbulent flow in smooth tubes: Nu=0.023 Re’* Prr>
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Natural Convection
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Inclined rectangular enclosures: Ny=1+1.44|1— 1708 1_1708(s1n1.86) +( a,c050) -1
Ra,cos0 Ra, cosB 18
Vertical rectangular enclosures: PrRa, \°%
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C tric cylinders: Q=——4—"—2" where k ,=0.386k|——2—L| & F_,= -
oncentric cylinders: Q (D, D) where &, 08611 Pr o (D + D)
. nk,D.D, (T~T) PrF,_,Ra,\"* L.
Conc. spheres: O=—4—1"0 T "9 \here k ,=0.74k|——#1""L oh =
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Radiation
E,=oT" SroT)=f3,(T)= f5,(T) Y F;=1 inanenclosure
AF=A4,F, Fropp)=F oot s 0, .,=A4,F, ,0(T|-T))

o (Ls+Lg)—(Ly+L,) D (crossed strings )— Y (uncrossed strings)
e 2L, B 2 X string on surface 1
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Heat Exchangers
1 R,
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MET 370
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Parallel flow heat exchangers:
Counterflow heat exchangers:
Multipass heat exchangers:

Correction factor charts:
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Metric Prefixes, Constants, and Unit Conversions

-9

n nano- = 10

w = micro- = 10°
m = milli- = 107
c = centi- = 107
k = kilo- = 10’
M = mega- = 10°
G = giga- = 10°
T tera- = 10"

1000 &
m

pwater
m
S

P,=1latm=101kPa
0=5.6704x10"°*W/m’K*

O=nmh,
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O=UAAT

c,out
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°C+273
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