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Conduction: gx = - kA = Heat Exchangers:  ATuwm = {(Tho— Teo) - (Thi = Te) H{IN[(Tho — Teo)! (Thi — Tei)]} Parallel flow
COﬂVGCtIOﬂ q = hA(Ts - Too) q= UA AT m ATim = {(THO . Tci) - (THi - TCG)}/{In[(THO - Tci)/ (THi - TCD)]} Counter flow
Radlatlon Qr = 8AGT4 NTU = UA/Cpin C: = Cuin/Crmax €= q/0max Omax= Cmin (THi - TCi)

Diffusion equations:
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Ohms Law Analogy, g = R_t Generation: Plane wall, Ts=To+qgL/h  To=Ts+ g L%(2k) :S_;Z = (x/L)?
Plane wall: R =L R =L Cylinder, T() =42 (1 - Z)+T, T,=T.+ 4
wall: teond = 340 Nteonv = 35 yli ) =ik ( 7z s s= o 2h
. ln(rz/r ) 1 T-
Cylinder: Rt,cond = TL}: y B¢ conv = Smrih Tom Ts (_)2
Fins of uniform cross section: 0 =T-T, m?=hP/kA; M = (hPkAc)"0,
Infinite fin: 0=0,e ™ qr =M
. s _ cosh[m(L-x)] _
Adiabatic tip: 6 =0, cosh(ml) qr = M tanh(mlL)
) ] (eL/Bb) sinh(mx)+sinh[m(L—x)] cosh(mL)—(eL/gb)
Prescribed tip: 0 =6, ShonD) qr = T emhonD
o _ (h/mk) sinh[m(L—x)]+cosh[m(L—x)] _ sinh(mL)+(h/mk)cosh(mL)
Active tip: 0 =0y (h/mk) sinh(mL)+cosh(mL) ar = cosh(mL)+(h/mk)sinh(mL)
All fins: Effectiveness, & = ar Efficienc S
' © T hape, Y. If = 14,0,
Lumped Capacitance: Bi = hL¢/k <0.1 Fo = at/(Lc)? TT__TT°° zet/tt = % Q=pVC,0;(1- e~ t/T)
Semi-infinite solid:
T erf( )

Finite difference methods:

Explicit, 1-D unsteady: T2*' = Fo(T?, ,+T2_,) + (1 - 2F0) TA Fo = aAt/(Ax)? < ' for stability

Convection, Steady flow over a flat plate: Pr = Cpw/k = p/(pa) Rex = pUaoX/pt Nux = hx/ks
Laminar: §=5x Rex™  Cix=0.664 Rex® C;,=1328Re.™™ Nux = 0.332Rel?Pri? Nu, = 0.664 Re 2 Pri®

Mixed laminar and turbulent for Rey. < Rex <108  §=0.37x Rex™  Cix=0.0592 Rey®  Nux = 0.0296 Re,*s prl/3

Mixed laminar and turbulent with Reyc = 5x10%  C;, = 0.074 Re.™™® -1742/ Re. Nu =(0.037Re |5 — 871)PriB

Note: If the laminar region is small, the constants 1742 and 871 in the above equations become zero.






