(g3

e

13

14.

Smith HER ] Bet Ba 401

SR VTERRID U e TR, B PP. 187~ 189, 1976
HEA e — © FLEDRIED 33 fepiardses, 1984,

bo22v

B

O ALSmith - Closers Conten ot o s wah Viecad Time, Chonmueal Frppocerimg (RIS
Vol 53, N &, Pr 1957
gl D Saathedon fri R i BRUARE RN R s

PULAT, e AIDs

A doanurdes D Srabdine bamuts of A Smth Contreibr s Db s , i
Time Delav, INT. L Contrel, Voblo2oo P e fo

15.C. Kuo | Automanc Contirol Hvstem. Prreenice- Hutt i R S Rt KA R

JoF. Doneghue T A Comparis-on ol The smh Pre ana g Ay b
for System . with Delonoao he Conirod, s intb |
Corcrol Insramyg s Nabl 24 TR DR S S U SHENS § VIR S

S RTE E C ) A Hhinta- fad o LR L A Fra Nmith Proteca - L

LR S e, HVL6Z A6 P RI6 S5L AT
7 Palmor - Stability Properties of Smith Dead Time Compensator Controtter -, INT
Control. Vol 32, NO. 6, PP 937944, 1980
HiA - a2, P2
ol kL IR Rl ot ek B R b p o L Vol
P91, 19749
K.Ogata . Modern Control fongineering, Prentice- Hall, Ine.,  PP.166~167, 10700
J.M. Douglas @ Process Dvnamics and Control, Vol.1, Prentice- Hall, Tne.
PP, 262~263, 1972
H.M. Paynier © A New Aethod of Fvaluating Dynamic Response of Counter-flow and
Paraliel- llow Heat Exchangers, Transactions of The ASNE,
PP, 749~758,  1956:
R UL I T L S AT T Al P25T, 198



402

= MRS Z o) Qo] A R 7}

Sl Bl

w8

The Effect of Area Ratio on
Water Jet Pump Performance

Byeon-han Park

Abstract

Nomenclature
To ook
2. MAHEe) #E 2 rEEE
3. HEMETY A 9 EhH
4. RREKE 2 KRH%®

4.1 ERH EHH=

4. 2 JEEE

4.3 | E T

4.4 EBEN #hE

4.5 KRA®L
5. RRMER ¥ #x

5.1 BR8(tEe

5.2 B&E 9 BhHH



Haiofl glofl @RI WA nlA BE 403

e
pict
=

Abstract

In water jer pump, area ratio affects mainly its performance. Hence, a siudy of
area ratio is the most important investgat:on of water jet pump.

This paper shows the results from the investigation of several area ratios, with 1.
two different throat lengths of water ot poumn, Experimental values of efficiency  und

head ratio are compared with the one dimcesional theoretical equation.

The results are as follows:

1. The efficiency is not affected by the spacings from nozzle exit to throat emrance,
whese values are {0.0~1.5)d:.

2. The one dimensional theoretical eguation closely comcides with the experimental ro
sults, and the maximum efficiency of jet pump is approximately 29%.

3. It is shown that the throat lengths are 1. 0~5.0;d:, and that they  approach to
N0 dr as flow ratio increases and arca ratio decreases.
The study for improving nozzle shape, diffuser angle and diffuser length  should b

continued in future.
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Nomenclature

A =area, m?

subscripts
C, =pressure coefficient d = diffuser

¢ =velocity coefficient .
n = nozzle tip

d = diameter, mm . .
! S = suction fluid

= friction factor
S t = throat

g = gravitational acceleration, 9.8m/s? ..
g ’ / X = pressure tap position from throat

h = static head, m
entrance

h, = friction loss, m .
' 0 = nozzle exit plane

K =friction loss coefficient ) .
1 = motive fluid

{ =length, mm .
2 = suction chamber
ls = nozzle spacing, mm

: 3 = throat entrance
M =flow ratio, Q./Q.

4 = throat exit
Mm =mass flow rate, kg/s

N =head ratio, (Ps;—P;) / (P,—P,)

P = static pressure, N/m?

Q@ =volumetric flow rate, m%/s
Ri=area ratio, A./A,

V =velocity, m/s

x ==distance from throat entrance, mm
y = specific weight, N/m?

6 =diffuser angle, deg

n =efficiency
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@
1. Jet pump 2. Centrifugal pump 3. Pressure gage
4. Flow meter 5. Manometer 6. By-pass valve
7. Flow control valve 8. Drain valve 9. Manifold
10. Thermometer 11. Filter 12. Water tank

Fig. 2 Schematic diagram of experimental apparatus,

Photo.1 Experimental apparatus.
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Water jet pump and static pressure taps.

Fig.3 Test pump and location of static pressure taps.
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