Exercise 14.

« Compressible flow!
— Density variations in the flow (at Ma > 0.3)

« Mach number:

Ma = =

a

a =./YRT Eqg.(9.16), speed of sound

(Ma < 1 — Subsonic
{Ma =1 - Sonic
(Ma > 1 — Supersonic
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Exercise 14.

» Perfect gas
— Most gases at moderate pressure and temperature (not steam!)
— Cy = Const., and €, = Const.
— Perfect gas law holds p = pRT
— Changes in internal energy #i and enthalpy h with constant specific heat as:

dii = C,dT < fgf dii = f;;z C,dT = At = C,AT (internal energy)
Eqg. (9.5)

h T

dh = C,dT < fh12 dh = fT12 Co,dT = Ah = C,AT  (enthalpy)

« Common assumptions:
— Adiabatic process: No heat transfer
— Isentropic process: No losses (no entropy changes As = 0)

-2 <) s
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Exercise 16.

 Total/stagnation properties
— Isentropic (imaginary) retardation of the flow velocity

f sz

Po=P+—
2
{hoy=h+— Eq. (9.22)
2
To=T+_— Eq. (9.23)
L p

« Can rewrite the total properties to (isentropic) Mach number relations

% — 1+ % (y — 1)Ma? Eq.(9.26), with

Po (&)V/(V—l)

E)l/()/—l)
T

- Eq. (9.28b)

Po _
Eqg. (9.28a), and . (
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M = 2.04

2022-10-11 | Jonathan Fahlbeck | fahlbeck@chalmers.se



2022-10-11 | Jonathan Fahlbeck | fahlbeck@chalmers.se 3



2022-10-11 | Jonathan Fahlbeck | fahlbeck@chalmers.se



	Exercise 14.
	Exercise 14.
	Exercise 16.
	Slide Number 4
	Slide Number 5
	Slide Number 6

