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Experimental Study for the Development of New Type Water Ejector

Soo-Bum Mun* - Hyun-Kue Choi** - Jae-Hyuk Choi*#* - Hyung-Jung Kworn##x* -
Kyung-Keun Kim###** and Soon-Ho Choit

Abstract : An ejector is a fluid transfer device to be used for mixing of fluids,
maintaining vacuum, and overcoming a poor suction condition. To date, most ejectors
have been made from the casting process, which is time-consuming and high-cost
process. Therefore, a new production method of ejectors is desired if any. In this
experimental study, we proposed a new type ejector manufactured from the commercial
fitting materials and the welding process, which is equipped with an orifice type nozzle.
The proposed ejector has a good integrity compared with the conventional ejector
because the fittings have manufactured by forging and they have more strength than
the casting materials. Furthermore, we adopted a multi-opening orifice type nozzle for
improving a suction capacity and compared with a single-opening orifice type nozzle.
From the experimental results, we confirmed that the multi-opening nozzle had a good
suction capacity than the single-opening nozzle and the proposed new type ejector
showed higher vacuum than the conventional type ejector in non-load condition. These
improved characteristics suggests that a new type ejector by using the commercial
fittings opens the feasibility to be adopted in various industry fields and that the
increased suction capacity can be achieved by altering the nozzle design of a
conventional ejector.
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A area (m?

C : constant

D diameter (m)

ER ' energy ratio

f : force (kgf)

G mass flowrate (kg/hr)

g  gravitational acceleration (9.8 m/s%)

h : water head (m)

ME : motive energy (kef - m/s)

n ' number of nozzle openings
. pressure (kgf/cm? - gage)

B

@ : volumetric flowrate (m°/hr)
SE : suction energy (kgf- m/s)
. thickness {(mm)

v velocity (m/s)
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p ¢ density (kg/m?)
v ¢ specific weight (kgf/m®)
n  efficiency

d : discharge

loss : loss
m : motive
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sg  single
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(a) Steam ejector with De Laval nozzle

(b) Liquid ejector with convergent nozzle

Fig. 1 Schematic structures of a steam ejector and a
liquid ejector
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(b) Multi-opening nozzle
Fig. 3 The photos of the orifice type nozzle

(a) Single-opening nozzle

Table 1 Dimensions of the orifice type nozzle

Type Single-opening nozzle
Thickness of a flange 17.0 mm
A Diameter of a flange | 280.0 mm
Diameter of a nozzle 12.0 mm
Type Multi-opening nozzle (3 openings)
Thickness of a flange | 17.0 mm
B Diameter of a flange | 280.0 mm
Diameter of a nozzle 6.7 mm
Thickness of a flange 6.0 mm
C Diameter of a flange | 280.0 mm
Diameter of a nozzle 6.7 mm
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Fig. 4 Schematic diagram of experimental apparatus
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