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PRINCIPLE OF STEAM JET EJECTOR

Steam jet ejector is a device for producing vacuum which is achieved

by using a high pressure motive steam. the primary advantages of Nomenclature
steam jet ejector are simplicity of operation, no mechanical drive and 1. Steam chest
has no moving parts. Typically steam jet ejector has three parts; the 2.jet nozzle

jet nozzle(2), the suction chamber(3) and the diffuser(4,5,6). The figure
1lillustrates basic operation principle of the steam jet ejector.

The high pressure steam is supplied in steam chest(1), and expanded
through jet nozzle (Converging & diverging nozzle causes the velocity
up to mach number 3.0 or 4.0) and them motive stream injected into
a suction chamber. The suction chamber has the lowers static pressure
(approximately equivalent to the suction pressure Ps).

The suction fluid enters into the suction chamber(3) and is mixed with
motive steam in the diffuser inlet(4). Kinetic energy of motive steam is
transferred to the suction fluid through diffuser throat(5). Motive steam
& suction fluid mixtures are converted the velocity energy to the
pressure energy (recompressed to the discharge pressure Pd through
diffuser outlet(6).

Figure 01 Basic structure & flow model of steam jet Ejector

Pressure 3T

Velocity_//s ’ 4\
1 o~

Figure 02 Flow Model of suction flow

Jet Nozzle

Suction F/R

2

4

6

3. Suction chamber
4. Diffuser inlet

5. Diffuser throat

6. Diffuser outlet

Design Factor

Pm : Motive pressure

Ps : Suction pressure

Pd : Discharge pressure
Mm : Motive steam flow rate
MS: Suction flow rate

a=Pm/Ps : Expansion ratio
k =Ps/Pd : Compressionratio
u=Ms/Mm : Flow ratio

Benefits of

7 steam jet ejetor
= Simple Structure and troublefre
* Lowmaintenance cost&longli

; * No Mechanical drive
&no moving parts

= Low installation cost
; = No limit to the capacity
= Made of any material
= Explosion proof construction

Fluid & Thermal Engineering research has produced
numerous improvements in steam jet ejector design
and test results. Left figure illustrates suction
capacity which calculated by computer at entrance
of diffuser. Suction capacity at left figur is 133kg/hr
which corresponds to minimum value to the curve.
Sometimes there is no minimum value, in this case,
eddy current occurs and suction capacity decreases
suddenly (By professor Ueda)



NOMENCLATURE

Motive :
Suction medium | iquid jet =~ Steamjet = Gasjet
medium ; ;
s ey . Liquid jet Steam jet Gas jet
qul'"d ejector Liquid ejector Liquid ejector Liquid ejector
. Liquid jet Steam jet Gas jet
Ventilator Ventilator Ventilator Ventilator
C Liquid jet Steam jet Gas jet
EJEC . Compressor Compressor Compressor Compressor
TOR
Vacuum Liquid jet Steam jet Gas jet
ejector Vacuum ejector Vacuum ejector Vacuum ejector
Solid Liquid jet Steam jet Gas jet
ol Solid ejector Solid ejector Solid ejector

* The terms of jet ejectors laid down accoding to DIN24290

Steam jet ejectors
are used in field

01. Steam power plants

Vacuum pump for surface
condense

02. Petrochemical
Distillation, deodorization plants

03. Synthetic fiber
Polymerization of polyester fiber
04. Food
Vacuum dryer
05. Paper
Thermo Compressor
06. Ship building
Crude oil stripping pump
07. LPG Terminal
Jet condenser
08. Steel industry
Degassing unit for RH,DH, TD, LD
09. Environmental
Thermo Compressor

10. Pharmaceutical
Frozen dryer

TYPICAL EJECTOR STAGES & RELATIVE STEAM CONSUMPTIONS
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Steam consumption (kg)

( Motive Fluid )

steam>2.0kg /cm?abs
Air>1.0 kg /cm?abs
LPG>4.0kg /cm?2abs
Compressed gas

Fluid&Thermal Engineering
is the leading company
forinnovative high perfor
-mance of steam ejector
for process industries.

The design, production,
test facilities create an
environment for the ma-
nufacture of customer
satis faction and creative
the value of customer.
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