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AIR BLOWERS

PART « - PRODUCTS

A BLOWERS, POSITIVE DISPLACEMENT

0OM9NIY 25V VY91  58.02

NOPYN NN DI AT VP22 DIPIDNN DIMANN DD

1.  Operating Conditions: Positive displacement blower operating conditions shall be as follows:

N1oM No"Ma

Identification number

Manufacturer Sulzer

Type HST20-6000-1-190
Number of units 2

Location 102 N1an
Service

Elevation above sea (m) 170

Capacity at 1 bar and 5,000

20 °C (m3/hr)

Suction pressure (bar)

Discharge pressure (bar) 0.7

Inlet temperature (degree
C) max

Blower speed, max (rpm)

Power supply

Motor speed, max (rpm)

Suction pressure (bar)

Discharge flange size
(inch)

Flange rating (bar)

ABS HST Turbo Compressor - Technical Solution

PRESENTATION SULZER HST TURBO COMPRESSOR

High Speed Tech Integral Single-stage radial centrifugal compressor for absolutely oil-free supply of air. The turbo compressor
featuring variable speed control for continuously variable power optimisation according to the changes in inlet temperature and
differential pressure. Fitted with integrated high speed electric motor, frequency converter, total oil free magnetic bearings, blow-
off valve, local control, all safety controls required for the monitoring system and sound isolation enclosure all mounted on a

common base plate. The turbo compressor is a complete, ready to install unit which is delivered factory tested.

Impeller

Impeller shaped from a solid piece of high-strength aluminium alloy on a numerical machining centre in CAM technology.
Impeller design with three- dimensional shaped blades, individually optimised to the design range of the compressor. Impeller

Volute AlSil0Mg
Rotor shaft 6Crl6
Impeller AlZn5.5MgCu
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Material of main components



High Speed Electromotor

Air cooled variable speed high frequency electromotor with permanent magnet rotor. Motor shaft mounted direct to impeller,
motor cooling fan mounted direct to motor shaft. Vertically mounted motor with magnetic bearings and continuous variable
rotation speed control.

Sulzer HST turbo-compressors are equipped with highly efficient permanent-magnet motors with efficiency at levels IE3 / IE4 /
Nema 2 equivalent.

Magnetic Bearings

Two radial bearings with 8 segment magnets each and one axial magnetic bearing with 2 segment magnets and continuous rotor
position measurement controlled by active magnetic bearing controller. Including RFI-filter. At all operational speeds and even
in stand-by mode (zero speed), no mechanical contact between moving surfaces, no friction, no wearing and no oil lubrication.
Magnetic bearing controller equipped with power supply back-up batteries to assure the frictionless operation even during power
supply failures. Smooth seating of the shaft in any condition, also when power supply failures occur.

The magnetic bearing controller absorbs less than 100 Watt during operation, without absorbing no any mechanical power from
the motor unit.

Vibration free operation, continuous rotor balancing monitoring. Rotor position control by electromagnets.

Air quality (chemical vapours) shall satisfy requirements of IEC 60721-3-3

Max noise levels (Max sound pressure levels)

HST9500 max noise level ranges between 77 and 79 [dB(A)]* based on the motor size arrangement [*Noise values are valid with
inlet cone insulation (ICI) and outlet cone insulation (OCI) ]

HST20 max noise level is 70dB(A), all through its full range, thanks to the built-in ICI and OCI.

HST40 max noise level is 80dB(A), all through its full range, thanks to the built-in ICI and OCI.

Test run method

Performance test and acceptance according to 1SO 5389 will be performed on our test stand and attested. The design values of the
performance table according the contract must be within a manufacturing tolerance of + 2% and a measuring tolerance of + 2%.

FLOW & POWER CONTROL

In-built frequency converter for variable motor speed control and optimal efficiency at all operation points. Compressor control
based on frequency converter software.

Flow Control

The flow control of the compressor is based on indirect flow measurement via the internal load-proportional signals of the
frequency converter. The limits for these signals are programmed in owned application software (surge limit SL, choke limit CL,
power limit Pmax, Speed limit nmax and increasing speed n). The effect of inlet air temperature has been taken into account when
determining the limits. Turbo compressor operation is allowed only within these limits (see below diagram).

I SPEED LIMIT

© | PRESSURE e
RATIO

POWER LIMIT

SURGE LIMIT

increasing speed

\__ CHOKE LIMIT

Qv
VOLUME FLOW ~
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The flow reference is always scaled so that the choke limit corresponds 100% flow and surge limit corresponds the minimum

flow. The volume flow can be controlled between these limits by changing the speed; increasing speed increases also the volume
flow and decreasing speed decreases the volume flow. Because both the outlet and inlet pressures are measured continuously, the

operation point can always be kept within the limits in spite of possible variations of the pressure ratio (= outlet pressure divided
by inlet pressure).

The 100% (20 mA) flow corresponds the maximum volume flow of the turbo compressor at each outlet pressure. This value can
be obtained from the data sheets of the compressor.

The maximum volume flow changes within -6...+8% when the inlet temperature varies between -30 and +40 °Celsius.

The speed and power limits are necessary for protection purposes; speed limit protects the rotor from mechanical damages and
power limit protects the motor and the frequency converter from overloading.

SCOPE OF DELIVERY

CENTRIFUGAL COMPRESSOR SULZER HST 20, with continuous control of flow and optimised power input consumption
by rotation speed control, for totally oil-free operation. No gearbox used, impeller integrated directly to motor shaft. The shaft is
supported in contact-free and lubricated-free magnetic radial- and axial bearings. The complete turbo blower unit is equipped with

high-speed permanent magnet motor, frequency converter, local control panel and acoustic enclosure

Frequency Controlled High Speed Motor

kw Nominal input power
400 Volt, 50 Hertz Voltage:
with Soft-Start function Frequency Converter

+/- 2 dB(A)dBA Noise level in 1 m distance, ISO ...

Connections :

mm & Process air outlet at cone diffuser

mm & Motor cooling air outlet

mm & Cabinet cooling air outlet
ACCESSORIES

Installation accessories are proposed according to the application
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ABS turbocompressor HST 20
Ducted Inlet with External Filter

Layout Example

Code: 103810
Scale: 1:30
Revision: A

Date: 28.9.2016
Drawn: A.Kangas

A\

[

Flexible Joint
Back Flow Barrier

Inlet filter adapter

Inlet filter

Wall mounting frame

Manual Outlet Valve

24 .4
620 mi
Co R+
( ]
B - 54.72
Il o 1390
in]
mm
SHEET 111

ABS turbocompressor accessories are applicable for use with ABS turbocompressors.
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5000 m*h  Delivered flow:
Pressure rise: range ~30-70 kPa

the project location, an elevation of 170m a.s.l..

The required duty range can be covered with 1 x HST20-6000-1-190, with rated input power 190kW.

Summarized in the following pages are the performing data for two limitconditions:

- Condition 1: Inlet temperature and cooling air temperature = 35°C, Inlet R.H. = 60%
- Condition 2: Inlet temperature and cooling air temperature = 10°C, Inlet R.H. = 60%

- Compressor name : HST 20-6000-1-
190/U250 Supply voltage class 40: 400 V

Maximum speed, rpm | 26100
Maximum pressure rise, kPa | 90.000
Minimum pressure rise, kPa | 30.000
Inlet pressure, kPa | 98.006
Inlet pressure loss, kPa | 0.300
Outlet pressure loss, kPa | 0.300
Pressure rise, kPa | 70.000
Outlet pressure, kPa | 168.006
Demanded delivery, m3/h | 5000
Supply voltage, V | 400
Elevation above sea level, m | 280
Cooling air pressure, kPa | 98.006
- Condition 1
- Inlet temp., °C | 35.0
- Inlet R.H., % | 60.0 Maximum input power, kW |
190.0 Cooling air temp., °C | 35.0
| Min. \ | | Max. |
Flow rate of demand, % | 65.7 \ 80.0 | 100.0 | 161.7 |
Delivery, m3/h | 3286 \ 4000 | 5000 | 8085 |
Input power, kW | 76.7 | 88.2 | 105.2 | 190.0 |
Input power SER, kJ/m3 | 84.0 \ 79.4 | 75.7 | 84.6 |
Shaft power, kW | 68.2 \ 79.2 | 95.0 | 174.7 |
Shaft power SER, kJ/m3 | 74.8 \ 71.2 | 68.4 | 77.8 |
Rotation speed, rpm | 21264 | 21419 | 21806 | 25200 |
Outlet temp., °C | 100.8 | 97.8 | 95.4 | 103.9 |
39
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SULZER

All rights reserved.

Pressure rise, kPa

HST 20-6000-1-190/U250
Supply voltage class 40: 400 \V/

\ Mazx.: 26100 rpr

120 N I t 26177 Min. t }
peed, rpm i Max. input: 190.0 KW
253?5/ _\\\
Max.: 30,0 kPa / k ]
80 23082 [ — \\\ql“lﬁx T
k \
2[]?55/ -
60 —]
18450 | \
10 — -
/
14€r.'|in.:30.oloé ﬁ‘\"‘“'--.\ \ /x'l
20 }\/ﬂ
]
o 1000 2000 3000 4000 5000 6000 7000 8000 9000

LIMITS OF OPERATION:

Maximum speed: 26100 rpm

Maximum input power:

190.0 kW

Delivered flow, m3/h

Maximum pressure rise: 90.000 kPa

Minimum pressure rise: 30.000 kPa

nmmni antnn
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Supply voltage: 400 W

Cooling air temperature: 35.0 °C
Elewation above sea level: 280 m
Inlet pressure loss: 0.300 kPa
Owitlet pressure loss: 0.300 kPa

40

Input data

Inlet temp., "C
35.0

Inlet press., kPa
98.006

Inlet R.H., %
50.0

Deliv., m3/h
5000

Press. rise, kPa

55.907

Output data
Outlet press., kPa
168.003
Input powrer, KW
105.2
Input SER, kl/m3
7687
Speed, rpm
21806
Outlet temp., C
95 4
Torgue, Nm

41.6

Isentropic eff., %
84.7



Flow rate of demand,

Delivery, m3/h

Input power, kW

o

°

Input power SER, kJ/m3

Shaft power,

kw

Shaft power SER, kJ/m3

Rotation speed,
°C

Outlet temp.,

SULZER

All rights reserved.
Pressure rise, kPa

rpm

| 60.0

| 190.0 Cooling

| Min.
| 67.6
| 3135
| 73.2
| 84.0
| 65.1
| 74.8
| 20279
| 71.0

Condition 2

HST 20-6000-1-190/U250
Supply voltage class 40: 400 V

| 10.0 Inlet temp., °C -
Maximum Inlet R.H., % -
input power, kW
| 10.0 air temp., °C
| | | Max. _ |
| 80.0 | 100.0 | 170.6 _
| 3710 | 4637 | 7909 -
| 82.4 | 98.1 | 190.0 -
| 80.0 |  76.1 | 86.5 =
| 73.9 | 88.5 | 175.1 =
| 71.7 |  68.7 | 79.7 =
| 20394 | 20736 | 24431 -—
| 68.6 |  66.2 | 75.4 ~
Input data
Inlet temp., *C
10.0

12(} I[ i 24964'_Mm.
Speed, rpm W
24199/7[_‘_&“““. input: 190.0 KW
. R
Max.: 90.0 kPa // \\\\\
21997
80 \ Max.
.
9794 /L \
50 A T ——
17596 /[ Y
40 ,.v'-'(i ‘-""‘\- \
14 Min.: 30.0 s-;P!a ] - \ A]
20 B
\<
\
0
1000 2000 3000 4000 5000 6000 7000 8000 9000
LIMITS OF OPERATION: Delivered flow, m3/h

Maximum speed. 26100 rpm

Maximum input power: 190.0 kW
Maximum pressure rise: 90.000 kPa
Minimum pressure rise: 30.000 kPa

Supply voltage: 400 WV

Cooling air temperature; 10.0 *C
Elevation above sea levek 280 m
Inket pressure loss: 0.300 kPa
Qutlet pressure loss: 0,300 kPa

Inket press., kPa
58.006

Inlet R.H., %
§0.0

Deliv., m3/h
5000

Press. rise, kPa
£9.992

OQutput data
Outlet press., kPa
167998

Input power, kW
104.8
Input SER, kJ/m3
754
Speed, rpm
20928
Dutlet temp., °C
658
Torque, Nm
432

Isentropic eff, %
850
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