H  FUNPAMINTALE €=cREFER
| FLUIDSTREM

e Sy AP
Overan oANL P~ W .

H. 4 STREMTYPER (e tabedl YA ‘.)

U‘wv-&Mg:A MDQ

(a) Ideal fluid (b) Real fluid

U.2Z LAMIPAR O6 TURBULENT STREM

Oabort W&QA harperimente  , {883 :
g Wy MES W r—0alo MW

Ll R [rax
m%m&;ﬁ gy s

</



TABLE 4.1 Classification of types of flow?

- One-dimensional, two-dimensional or three-dimensional flow
. -See Sec. 4.8 for discussion.
* Real Jfluid flow or ideal fluid flow (also referred to as viscid and inviscid ﬂow)
" Real fluid flow implies frictional (viscous) effects. Ideal fluid flow is hypothetical; it
~ assumes no friction (i.e., viscosity of fluid = 0).
* Incompresszble Jluid flow or compressible fluid flow
. Incompressible fluid flow assumes the fluid has constant density (p = constant)
- Though liquids are slightly compressible we usually assume them to be
"incompressible. Gases are compressible; their density is a function of absolute
essure and absolute temperature [p = f(p, T)].
Steady or unsteady flow  ( STAGIOVER, KKESTAS IONAER)
eady flow means steady with respect to time. Thus all properties of the ficw at.
) every point remain constant with respect to time. In unsteady flow, the flow
¢ properties at a point change with time.

:essur'e flow implies that flow occurs under pressure. Gases always flow in this
anner. When a liquid flows with a free surface (for example, a partly full pipe) we

d1fferent types of spatially vaned flow include the local ﬁow field around
an ob]ect flow through a gradual contraction in a pipeline, and the flow of
ater in a uniform gutter of constant slope receiving inflow over the length of

We o'rdinarily use these classifications when dealing with open-channel (gravity) flow
(Chap 10). In uniform flow the cross section (shape and area) through which the
flow occurs remains constant.
crmcal or supercritical flow
k;;‘We use these classifications with open-channel flow (Chap. 10).
Subsomc or supersonic flow
“'We use these classifications with compressible flow (Chap. 13).
R_omtzonal or irrotational flow
i We ase these in mathematical hydrodynamics (Chap. 14).

ch"" classlﬁcatmns of flow include converging or diverging, disturbed, isothermal
(constant temperature), adiabatic (no heat transfer), and isentropic (fnctlonless
adiabatlc)

a Note that in a given situation these different types of flow may occur in combination.
Fdr example, we usually consider flow of a liquid in a pipe to be one-dimensional,
mcompressmle real fluid flow that may be steady or unsteady, and laminar or
turbulent. Such flow is' commonly spatially constant and established.
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