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Piping and plumbing systems Industrial applications
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* 17C “E(Issac Newton, ¥=) : 2S3Ha!, H L=
* 18C - 22 ¢{(Leonhard Euler) HIZ2 50l (Daniel Bernoulli) : HIA A S =2 028 S YUHHA

(Euler B AN I 28 2 Al(Bernoulli Z& A)

2 ol 35t XtE(Euler, Bernoulli, d'Alembert, Lagrange, Laplace S)0l 2ol HIE A=
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* 19C - LtHI O (Navier) 2t A= A(Stokes) : Navier—Stokes 2t & A R &
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Osborne Reynolds’ original apparatus for
demonstrating the onset of turbulence in pipes,
being operated by John Lienhard at the University
of Manchester in 1975.
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S OE ZAHS WSt LS St)
: Navier—Stokes 28 AlIE =S &4A
AUA &
— Theodore von Karman, Geoffrey |. Taylor : J|=0|

- AFEE 2 EtA I Navier—Stokes &t A9 4= X| ol &

> HAHBE)SH S SHCFD: Computational Fluid Dynamics) Bt




0
ur
o
)

.0

[0

0Ky
H
KJ
an

A A= (),

ol

p(pT), p=p(p, T)

p:

o)

(m°/kg)

I
> |

m

V:

u]ps(E=<

(kg/m’) v

—
P="

H
all

)

PY

Y

H




H=EA 2| 74l

-~

density) : &9 21

O# : DIAHH

OV oan=

= 0| O| o0l A

S MOl CHal
| OJAI&Ql E4Y 22X =z Ol
1&, continuum) & J}
2= p(x,y,2)&

1079 mm3 (= (108
6H (m]]]
= 5t

p = 1000 kg/m?

Region containing fluid

P

A

1200

Microscopic

” uncertainty

|

I ;

| Macroscopic
L uncertainty

W &2

» [pl = [M/L7]

rx
ro
=

S3U




x =22 &
25 e
C | p kgl
0 999.9
5 10000
10 999.7
15 999.1
20 998.2
25 997.1
30 995.7
35 994.1
40 992.2
45 990.2
50 988.1
55 985.7
60 983.2
65 980.6
70 97738
75 9749
80 9718
85 968.6
90 965.3
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