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Schutte & Koerting Steam Ejector system
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Schutte & Koerting

* Found in 1876 by Dr. Ernst Koerting & Mr. L. Schutte, named L. Schutte Co.
* 1st product: Double tube injector

+ 1882 1st eductor condenser with patented.

» 1st high pressure valve up to 250Lbs. in U.S.A.

+ 1903 Company reorganized to Schutte & Koerting

* 1915 1st Thermocompressor was designed.
+ 2004 Company achieved ISO 9001:2008

* Products line includes ejector, eductor, condenser, valves, scrubber, nozzles,
desuperheaters.

+ Serves the Chemical, Petrochemical, Food, Paper, Power, Water, among others.
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Steam Jet Vacuum Systems
Principals

Steam Ejector Principles

High Pressure ;
—p Atmospheric
Steam —VE: J% Pressure

t

Air, Water Vapor
Process Gases
Under Vacuum

Steam Jets typically use steam as the high pressure gas, entraining air and
process gases under vacuum - the discharge pressure is usually atmospheric
pressure.
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Ejector Principles
Velocity and Pressure Profiles
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Steam Ejector working
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Steam Jet Vacuum Systems
Suction Pressure vs. Number of Stages
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Typical 1 Stage Vacuum System

Low Vac Ejector
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Typical 2 Stage Non-Condensing Vacuum System

Low Vac Ejector
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High Vac Ejector
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Typical 2 Stage Condensing Vacuum System v

Low Vac Ejector

High Vac Ejector

Intercondenser
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Typical 3 Stage Vacuum System
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Primary Booster — l
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Low Vac Ejector | vz
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High Vac Ejector

Intercondenser

Typical 4 Stage Vacuum System

Primary Booster
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Secondary Booster —

Low Vac Ejector %%

M Booster Condenser
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..... High Vac Ejector

Intercondenser

Schutte & Koerting
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Tertiary Booster — l

Low Vac Ejector %

b‘"ﬁ' Booster Condenser
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o o High Vac Ejector

Intercondenser

p p t v v” h’ h" r s s”
mbar Torr °C m?/kg m?/kg kJ/kg kd/kg | kd/kg | kl/kgK | kdkgK
0,1 00750 - 4218 | 0,001 084 10 660 - 41525 24232 | 28384 | -15463 | 10,7429
0,2 0,1500 - 36,03 |0,001 085 5472 - 404,03 24345 | 28385 | -1,4984 | 104724
03 02250 -3224 |0,001 085 3706 -30609 | 24415 | 28385 -1,4689 | 103136
0,4 0,300 0 -2951 |0,001 086 2811 -39185 | 24465 | 28384 | -1,4477 | 10202 1
05 03750 - 27,31 | 0,001 086 2269 -38768 | 24506 | 28382 | -1,4307 | 10,1145
06 04500 -2551 | 0,001 086 19005 -38423 | 245390 | 28381 | -1,4167 | 100437
0,7 05250 -23.99 | 0,001 087 1643 -381,33 | 24567 | 28380 | -1,4050 | 09853
08 0,600 0 -2263 | 0,001 087 1445 -378,70 | 24502 | 28379 -1,3045 | 99332
09 06751 -21,40 |0.001 087 1201 -37633 | 24614 | 28377 | -1,3851 | 98872
1 0,750 - 20,33 | 0,001 087 1167 - 37425 24634 | 28376 | -13768 9,847 1
2 1,500 -12,91 | 0,001 089 600,5 -35067 | 24770 | 28367 | -1,3200 | 9,580 1
3 2250 - 8,37 [0,001 090 407,3 -35062 | 24853 | 28359 | -12855 | 94249
4 3,000 - 5,05 |0,001 001 3003 -34393 24914 | 28353 | -1,2604 93150
5 3,750 - 2,41 | 0,001 092 2499 -33859 | 24962 | 28348 | -12406 | 92208
6 4,500 - 021 |0,001003 2009 - 334,12 25002 | 28343 | -1,2241 9,160 3
7 5250 1,886 | 0,001 000 1 161,32 7.01 25050 | 24971 0,028 9 9,107 7
B 6,000 3,767 | 0,001 000 0 159,74 15682 | 25085 | 24927 | 00575 | 00586
9 6,751 5,454 | 0,001 000 0 142,82 2292 25119 | 24887 0,083 0 90153

10 7,501 6,984 | 0,001 000 1 12021 2034 25144 | 24851 0,106 0 89767
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Ejector Systems

+ ADVANTAGES vs. Other Vacuum Producers
» Low First Cost
» No moving parts
» Low maintenance
» Long life
> Reliable
> Install in any orientation
> Easy installation
» Easily handles solids or liquids in line
» May be made in wide variety of materials

Troubleshooting

« LOW VACUUM (EZEEEE)
» Air leakage
» Excessive System Back pressure
» Low Steam Pressure
» High Cooling Water Temperature

« NO VACUUM (8BEZE)
» Clogged steam nozzles
» Closed valves
» Line open to atmosphere

« FLUCTUATING VACUUM (EZE &)
» No steam to jackets
» barometric leg
» wet steam

ﬁ Schutte & Koerting
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Steam Ejector E{HfEH

* Liquid eductor, Syphon, Tank mixer,

» Tank Heater, Pipeline heater, Slurry heater
* Air Exhauster, Air compressor

* Thermocompressor

* Desupherheater

e Scrubber

HARAT ﬁSchuﬁe&Koerﬁng
Eductor, Syphon Heater

« Pumping Liquids » Tank Heaters

+ Lifting Liquids » Pipeline Heaters

* Mixing Liquids » Slurry Heaters

+ Slurry Handling
* Dry Product Handling
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EXHAUSTERS AND COMPRESSORS

* Pump Priming e el

}

« Evacuating

Suction

* Gas Handling

« Tank Venting

Fig. 2
+ Pneumatic Handling A—

- Fig. 3

Type 420
Jet Compressor

+ Gas Mixing Stations

}

Discharge
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THERMOCOMPRESSORS

» Recovery Of Low Pressure Steam

+ Tank Venting
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Steam & #3787
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* 20K steam|m]l72.4KPEE 75 S R 2 SK{E A

» 20K steam 19Ton (NTD 857/Ton)
+ 2.4K steam 17.9Ton

+ Ay A5K steam 36.9Ton (NTD 848.00)
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Inside the Desuperheater
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Superheated steam enters... /

...and reduced to a usable temperature.

...Is mixed with water...

N
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DESUPERHEATERS

+ Lower Superheated Steam Temperature

* Lower Superheated Gas Stream Temperature

ANNULAR VENTURI
(Refer to Bulletin 6D-VC)

Type 6985 Desuperheater

Lower cost venturi-type capable of high
turndown ratios. Suitable for use under wide
range of conditions, including steady and
variable flows. Low pressure drop. Inlet
water pressure need only equal steam
pressure.

EJECTOR ATOMIZING
(Refer to Bulletin 6D-E)

Superheated Water

gz Desuperheated

Steam

Type 6970 Desuperheater
Asteam ejector, atomizing unit with water
re-cycle arrangement. For applications

where combined reducing-
Fig. 4 - Type 6953-C fabricated attemperator is desuperheating station is required and
flanged and supported by customer’s piping. flows vary widely. Steam flow range can

be as high as 50 to 1 and greater,
depending on operating conditions.
Minimum atomizing steam pressure
required is about 1.4 times inlet steam
pressure, with low pressure drop across
unit in most cases.
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Atomizing desuperheaters flowchart

Pressure

Air
Y
[ Filter- |
Regulator Alr
s

Temperature
c

Superheated
Steam

High Pressure,
Steam Pad On-Off Control

N Supply
T |\ 1

- 30 Feet”

Type —

<«— 12-15Feet —>| ,U %

/

* If 30 feet is not available, consult
Engineering Supplement.

on p
steam on-off control valve.

Water Control Valve
M'1U



SCRUBBER

* Clean contaimated Gas

+ Remove Particulated particle from Gas

Jet scrubber

Liquid circulation pipe

Swirl Droplet separator (DTA)

Separator vessel

e smegamRAS

HCL SCRUBBER SYSTEM

Vent Line

Venturi Scrubber

Level Control

To Approved Sewer

Fresh Water or Caustic Addition
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Controlling Air Pollutant Emissions via Gas Scrubbing
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Typical Gasesous Contaminants that can be Scrubbed

. . - Typical Removal
Contaminant Scrubbing Liquid Efficiency
HCL ag NaOH 95

Water 95
NH3 aq H2S04 95

Water - once through 95
S02 Water - once through 60

ag NaOH 95+
CL2 aqg NaOH 70
HNO3 Water 95+
H2S aq NaOH 60
HF Water 95
F2 ag NaOH 95

e smegamRAS

Controlling Air Pollutant Emissions via Gas Scrubbing
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Typical Gasesous Contaminants that can be Scrubbed (con’t)

Contaminant Scrubbing Liquid 'Ilz'z/f?iic:rl]z{jmoval
H,S0, Water 70
H,S ag NaOH 95+
HF Water 60
F, ag NaOH 95
H,S0, Water 95
Ethanol/ Water - once through 95
Methanol Water - once through 70
H,S EnviroScrub* 70
95+

* Proprietary amine based chemical manufactured by Quaker
Chemical Corporation.
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Thanks For Your Attention




