EQUATION SHEET - FINAL EXAM

Miscellaneous

1bar = 10°Pa 1hp = 5501t - Ibf /s lhp = 2545Btu/hr  1Btu = 778.17ft - Ibf

T(°F) = T(°R) — 459.67 1lb; = 32.171b - ft /s

1 B P _(0h _(0u

Quality (using v as the relevant property)

v=(1—-x)vy+ vy =vs+ 2(Vy — Vy)

Shear stress
T = /L@

Ideal Gas Law

R =8314kJ/kmol - K R = 1545t - Ibf/Ibmol -° R

p = pRT pv = RT pv = RT pV =mRT pV =nRT

(1)

(2)

Fluid Statics

—Vp — *yl; = pa
Witha=0 X
Vp+9k =0

in component form

O _y 9 _y O _ _

or oy 0z
therefore

dp




Inviscid, Incompressible, Steady Flow

1
D+ 5 pV? 4+ vz = constant along streamline (12)
V2
p+ p/ ﬁdn + vz = constant across streamline (13)
where R is the radius of curvature.
Conservation of Energy (Fluids text perspective)
dE p V2 - L
il o Py V- hdA = w 14
o —i—/cs(u+p+2+gz)p n Q+ (14)
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— 4+ = 4 gze = — + —— + gz; — loss + w; (15)
p 2 p 2
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S b=t —hy by (16)
rg 29 Py 29
W,
Wg = — hS = wS/g (17>
Conservation of Energy (Thermodynamics text perspective)
AE=Q-W (18)
dE . .
Z_—0-W 19
T (19)
dE . : , 1% ) V2
di'v. =Qcv.— Wev + Zml(hz + by +9z) — Zme(he + by +9z.) (20)
Reynolds Transport Theorem
DBy, 0 -
= [ pbav+ [ pb - idA 21
Dt ot /cv poav + cs? " (21)
Conservation of Mass (Continuity)
0 -
0= [ pav+ [ pV-ida 22
at Jov” * cs? " (22)
_ V- ndA
= PV ndd (23)
pA
Conservation of Momentum
a — — — —
f/ vpdv+/ VoV -idA = SF (24)
ot Jev cs
Head loss for laminar pipe flow '
128ulv
h= or (25)
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