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11.1 A&
el e
N/m? (Pa)
mmHg, mmH2O, mmAq
kgf/cm?
bar
1 bar = 10° Pa = 10° N/m® = ;08 kgf/10%cm® = %k:gf/cm2

Aol A st th7]skate] Aol

Aot
1 atm = 1.013250 bar = 1.033228 kegf/cm” = 10.33257 mH-0

Azl ghe;

1 torr = 1mmHg
umHg

11.2 AY¢7 =9 (Static and Dynamic Pressures)
(FaEd 1,728 14.2)

dynamic pressure = stagnation pressure — static pressure

11.3 Pressure Measuring Systems

diaphragm type ; 3¢ 459 54

strain gage type
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(1) Bourdon tube; ¢+ Ao] Ao A&

(2) Elastic Diaphragms



x Diaphragmol] A& &= 22} W37
(a) Resistance Strain gage
FHanEH ;19 14.12)

(b) Inductive type

(c) Piezoelectric pressure cells

11.5 Strain gage pressure cell
A% Y g4 A

Graed

1; 2% 14.15)

11.6 1 2 A% 53

A7 A G A
Fasd 1; 23 14.17)
_pL_ oL
A= CD*?
AR _AL_,AD_ Ap
R L D P
_ 2P Ap
E p
because
1
O'I:O'y:—P, o,=0, GZZE[O'Z (owﬁ-a')]
dD P
== pFiY)
_dL_2wp
“T L T E

235 (7 + AF 2.1% ); 0.673x1077 Q/Q psi

, 0.01% >%=%st (70 ~ 180 °F HY u)

7 (manganese); 1.692x1077 Q/Q psi , 0.2% L¢tﬂ§} (70 ~ 180 °F HYd o)
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2) At (Low pressure)
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1 mmHg
3]

W (a)

A (very low);

=4 (ultra low);
1 torr

=

Ar

(1) McLeod gage
Boyle®] =A 2]
(2) A=Al
Pirani gage; ®
(3) o]&3} AlolA

rvzel
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H &4 74 Bernoulli's eq.;
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U1 Gy

Pt P?Jr z19 = pyt+ P?Jr 229



12.3 Obstruction meters (X254

orifice, nozzle, venturi#+< o]-&
(FHaEH 1;, 29 15.3)

1) vgEA A& Obstruction meters

7HA;
PL=p2, 21 =2y, Q=4 V=4V,

VQQP Ay,
P1—Pz—2—gc[1—(A—l) ]
A, 2gC(P1*P2)
Qideal = A2V2 = [ B)
1—(Ay/A) P
_d
let g= D
R Ry e —
1-p

ofy
e
X
3
(@)

* Venturi® E4

0.95 < C <0.98
* Flow-nozzle (f%x%)
Faed 1; 29 16.6, 2 (15.6))

6.36+ 0.13D— 0.24 5
Re,

C'=0.99622 +0.00059D—
8 =& FdHd wE A

* QOrificed] EA]

=WA =

1D, 1/2D #

vena contracta B4

*

o

I53 1; Fig.15.9 %44 K)



* venturi, nozzle, orifice®] H]xl

venturi; £ A=, £ ¢
)=

N
lo
o
B
toby
s

FuEHA 1; 29 15.10 ()

W= KA,Y+/2g.p, (P

Y; A4 Fig.15.10 (a). (b)
2l 15.8a ; venturi, nozzle

2l 15.8b; AZFR AP orifice



12.4 7P 3 {234

Rotameter

(FuE3 1, Fig.15.11)

floatol] 2-&3t= 3;
shpEe, A v, 4d, 443

12.5 E91¥g F3FA4

12.6 Magnetic flowmeters

Faraday %

e; volt

B; A& gauss

d; =29 doe], Fol=AH cm

v EA9 £%, cm/s

d
e = Bdv Q= ldQE, ;:%/QQWT’U(T)dT‘
4 wd Y o
_4B
wd
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- cosf

1
c—v

A

A¢y =27 ft; = 27fl/ (c+v)

&os Agsen 714,
Ay =2mfty =271fl/(c—v)
Agy,— Ag, = 2]l
Af=fo=hil=2f"

c+ Vcosf
(d) A+ (Correlation Method)

(b) ¢
(¢) Doppler¥
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12.8 +& 53

1) Total pressure, static pressure ©]-&

Pitot tube; impact pressure Ao Al =543 AL

(FnE3A 1, 18 14.2)
Prandtl-Pitot tube ; A& (static opening)S $HA 23

(FHaEd 1, 19 15.16)

2) EAF=AW (scattering measurements)

x LDV (Laser Doppler Velocitimeter)
Laser interferometerE o]-&

3) % 7F* 3 (Flow Visualization)

s A28 7hAl 8

* digital image processing
LDV HolEl & ©]&

s

o] HER



