Typical Steady State Control Volume Problem Chart 2

(Not complete material coverage)

Inflow point @
Normally 4 variables are needed to fully determine it (since there is also an unknown velocity.)

2 known intensive variables
(May get away with T only in some approximations, eg, when using
saturated values as an approximation for compressed liquids.)
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Tables, eg B.1.1-B.1.4 , Make do with the for-
pu or Tw diagrams; Ideal gas (applicable?) lae for diff i
et v = RT (4 forms) mulae for differences in

and similar for w, h, and Tables A5-AS for u, h, s. intensive Varlables. listed
s below under “Device”?
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Remaining intensive variables p, T, v, (x, )u, h, s.

Material flow: w:W/m q:Q/m T'n:V/v:AV/v A:%D2

Device or Control Volume

C1: Type of device? Given that Q = 0?7 Reversible? Turbine = W/Ws; NMeompressor = Ws /W
C2: Mass: St =Y e
Energy: Q+ 1 (hi + 122+ gZ;7) = Sine (he + AV22 4 gZ.7) + W
C3: W =0? Orw+AKE?+ APE? =0 ‘ — v (pe — pi) w ‘ —pvin <&>7
-n bi

g = [0 and s9 = s1] ’ T(s2 — $1) | other? S MeSe — DM =Y % + Sgen

For ideal gasses:
hy—hy = [[C,dT =~ C, (To—Ty)

T: D2
s =0T — 8T —RIn (2 ~C, m(=2)-Rm(2)=..
S9 S1 ST( 2) ST( 1) n P paven T1 n P
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Polvtronic: P2 — (2 " Ty \n-t isothermal: n=1 ,
yHropie: ;o \wva) \Ty isentropic and k constant: n=F% °

For compressed liquids, by approzimation, best at constant pressure:

T:
hy —hy = C(p)ave (1> — Th) Sg — 81 = C(p)ave In (ﬁ)
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Exit point (&)
Same procedures as entrance point (&)




