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HIGH SPEED CENTRIFUGAL STEAM COMPRESSOR
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High Speed Centrifugal
Steam Compressor
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Shandong Zhanggiu Blower Co ., Ltd is one of the most important blower manufacturers in China with 50 years of experience in
& D and production of Roots type blower. The company area :430,000 m2, staff :1400.1t has become the largest manufacturer and

seller of Roots type blower . It has invested to set up two Chinese - Japanese joint ventures , one sub - company in USA which is the
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first oversea organization in domestic blowers industry . Now the company has become a large - scale modern producing and design

enterprise with products of blowers , heavy - duty equipments, pneumatic conveying systems, industrial pumps and electric
equipments, etc.

There are experts who are awarded to enjoy special allowance from the State Council , the Province and the City government , a
professional talent from Japan with doctor ' s degree in the company and excellent engineering researchers with the title of *
TAISHAN ACADEMICIAN ". It also keeps a good and close cooperating relationship with domestic famous universities like Tsinghua
University , Xi ' an Jiaotong University , Zhejiang University , Jiangsu University , Shandong University and Shandong University of
Science and Technology . The company has a provincial level R & D center with strong ability of research , design , test and
inspection and positioning a leading status in domestic machinery industry .

The company is ranked among the top 500 enterprises in Chinese Machinery Industry, the top 10 innovation enterprises in the
domestic blower, the top 50 enterprises in taxpaying in Shandong Province . The company is also recognized to be " The Client

Satisfaction Enterprises in Blower Industry ". And " The High - Tech . Enterprise ".
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ENTERPRISE HONOR
S

e Renowned in China and all over
%%ﬁb’)‘l‘l E;ﬁ; the world

B ALUHEAERE, FEHEN, EHRRMR,
BATHEESR. EFNIAA,

Zhanggu people is creating fruitful achievements by hard working
with full passion that be recognized by all walks of life at all levels

ofsociety. This is the power of moving Zhanggu people to go forward
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and cross the benchmark of development.
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INTRODUCTION TO JIANGSU ZHANGGU LIPORI TECHNOLOGY
CO.LTD COMPANY PROFILE

Jiangsu Zhanggu Lipori Technology Co . Ltd is a joint venture between Shandong Zhanggiu
Blower Co ., Ltd ( public company, stock code :002598, abbreviation is " Shandong Zhanggu ") and
Hangzhou Lipori Aviation Technology Co ., Ltd . The company is located in wuxi , known as the " Pearl
of Taihu Lake "- the cradle of national industry and township industry and is a comprehensive energy
power enterprise , including research , production, sales and technical services . The main applica-
tion is in the field of turbo blower machinery power , with aviation power technology , service in the
civilian field .

The overall level of research and development is in the forefront of the industry , based on the
much experience of Shandong Zhanggu , and the introduction of Beijing University of Aeronautics
and Astronautics { Beihang University ) professional doctor team .

The company has CB series gearbox centrifugal blower , CBP series gearbox centrifugal blower
for process gas , CC series gearbox centrifugal compressor, CVP series gearbox centrifugal vacuum
pump , CBV series gearbox steam compressor, CB - D series high - speed permanent magnet direct
drive centrifugal blower, CVP-D series high speed permanent magent direct drive vacuum pump, CCV
high pressure steam compressor, CFV series low temperature-rise steam compressor, which is widely
used in petroleum , chemical industry , water treatment, electric power, iron and steel, paper

making, casting , non - ferrous metals , wind tunnel test and other industries .
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SHANDONG ZHANGQIU BLOWER CO.LTD

High Efficiency Advanced Impeller Profile Customized
Design , Excellent Power- saving Performance

The impeller is designed by three dimensional flow theory, and
the full three dimensional flow simulation . The performance of the
steam compressor is predicted by flow analysis technology , and the
adiabatic efficiency of the steam compressor can reach about 85%.

The impeller is customized design according to the working
parameters of the user to ensure that the working parameters
required by the user are in the impeller efficient area , which is more
energy saving .

Wide adjust range , stable vacuum degree

Evaporate capacity is wide and can be adjusted by two modes:
VFD , Evaporate Temperature ; Anti - surge device is provided to avoid
surge problem effectively .

Compact Design , Less Footprint

The overall skid - mounted structure is adopted . Centrifugal
steam compressor body is directly connected with gear box casing .
The lubricating oil system and the motor are arranged on the
common base which serves as the oil tank . Less weight and less
footprint .

Low noise level
Through the advanced design technology of spiral case and

impeller, the discrete noise and wide - band noise are suppressed ,
and the active control of aerodynamic noise is realized . More easily
decayed.

Less wearing parts , convenient installation and
maintenance

Less wearing parts, less site maintenance , easy & fast installation .

High degree of intelligence

The bearing ' s vibration , temperature , the inlet and outlet
pressure , temperature , anti - surge control, start - stop interlock
protection, fault alarm , lubricating oil pressure, oil temperature and
a series of monitoring and control system are controlled by PLC, and
real - time transmission to the " Zhanggu Cloud " intelligent cloud
platform , users can real - time monitoring equipment running status
with project engineer .
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Impeller

The high efficiency impeller is designed by three
dimensional flow theory which is calibrated by static
and static balance after strict precision machining and
passed the over speed test of 1.15 times the rated
speed ensures the impeller strength . In order to meet
the requirement of different working conditions of
steam compressor, the impeller material can be
titanium , duplex stainless steel and other materials .

Volute Casing

Using circular section volute , volute wall profile is
designed to be log spiral lines , in line with the law of
airflow movement, less impact on the blower . So the
blower ' s flow efficiency is high , small vibration , low
noise . Volute casing material can be
304,316L,2205,250T stainless steel according to
different working conditions .

High - speed Rotor

The high - speed rotor is consists of the impeller,
the high - speed gear and the high - speed shaft .
Impeller and high - speed shaft are connected by rod
and the torque is transmitted by end surface pin or
tooth . The dynamic balancing test accords to the
international standards and the precision could reach
G1 grade to ensure the operation to be smooth and
reliable .

Gear

The acceleration gear pair adopts the involute
tooth profile . The surface of gearwheel and pinion gets
through the grinding and nitride - harden treatment to
maintain the high speed stable operation , low
vibration and low noise . The lifetime can be 20 years .

Bearing

The high - speed shaft suppori
many flexible pads , adopts tilt]
bearing . The pads could dej
fulcrum , its anti
automatically ac
variation of load 3
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The lubrication system is consists of the oil tank and the oil
pipeline . The pedestal doubles as a cil tank , the immersion -
type electric heater and temperature control switch are both
included in the oil tank . Lubrication piping is composed by :
master oil pump , auxiliary oil pump , binocular filter and heat
exchanger . The main oil pump would be driven by the low -
speed gear and it supplies the pre - lubrication to gear and
bearing with certain pressure when the units operate normally .
The electric pump would supply the pre - lubrication before the
units start and keep the oil pressure still under the emergency
and downtime . The electric pump also plays a role of stand - by

oil pump . The oil filter with double cylinder is high - precision .

The pressure difference alarm device on filter is also equipped .
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Seal

According to the requirements of working
conditions, diverse options of sealing are available
for the steam compressor , the standard options :
labyrinth seal with steam purging , carbon ring
sealing with steam purging, dry gas seal, etc.

Sealing Steam Charging Device

Sealing Steam Charging Device is used for
negative pressure or normal working condition steam
compressor, it charges the superheated steam into
shaft seal to prevent the air leakage into compressor.
The steam charging device includes steam pressure
relief valve, pressure detection device, stainless steel
filter and etc. For steam compressors under positive
pressure conditions, pressure relief methods such as
blow-off or steam extraction are usually used to
prevent exposed steam from entering the gearbox,
resulting in emulsification of lubricating oil.

Desuperheating Water Spray Device

Annular distributed multiple high-pressure
atomizing nozzles improve the distribution uniformity
of water mist in the pipe and increase the atomization
efficiency. When any individual nozzle is blocked or
other abnormal conditions, the remaining nozzles can
still ensure sufficient spray volume. The inlet is
equipped with a stainless steel pressure relief valve
(manual or automatic option) and filter.

Drainage Tank

Used for collecting and discharging the liquid
water generated from blower unit. It can be designed
negative pressure, normal pressure or positive
pressure three modes as per actual requirement.
Tank body is equipped with inlet valve (manual or
automatic option), sight glass, liquid level gauge
(local or remote transmission) and drainage valve
and etc accessories. If it is equipped with automatic
drainage valve or drainage pump (negative pressure
condition) and remote transmission liquid level
gauge, automatic drainage, real-time monitoring of
liquid level, abnormal alarm and other functions can
be realized.

AREF RN DBEARAE
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SYNCHRONOUS MOTORS

AND DRIVES
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Motor

Recommend to use permanent magnet synchro-
nous motor of high efficiency meets the grade 1 energy
efficiency grade of GB30253-2013 standard . Its rated
operating efficiency is 94.5-97%,4-6% higher than
asynchronous motor . Simple structure , smaller size ,

lower noise , better energy saving performance .
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MONITORING

AND CONTROL SYSTEM

m MFEF R G

ENEH AR T VA EIEE O RASERNE TGN, &R
FRERIMFREL PRIREE. SRR EIEFRMART ARIPS
ThaE. WFERBOFKAEENEMAER CRAhEF®E, iEhE
BRRBHBE; TYNSREREREFRE, SREmHARENE.
MiRERER, EREVNSEHOEREENREE. EAN—R. ZANER
Tixes, X, AISENENEMHETESH, RIEEENZ2. RE. i

BT,

The monitoring and control system are designed for protecting
running of high - speed centrifugal blower . The startup is provided
with the mode of interlock , anti - surge control , the accessorial pump
automatic start & stop according to the oil pressure , protection for
over high bearing temperature and vibration . There are oil pressure
sensors on oil - supplying pipeline , oil temperature sensors following
oil coolers , temperature sensors and vibration sensors on high speed
sliding bearings . The inlet and outlet pipeline are equipped with
primary & secondary meters and transmitter to measure air tempera-

ture & pressure, so that, it can monitor the parameters real - time, to

ensure the safe , stable and reliable operation of the blower .
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INTELLIGENT CLOUD PLATFORM
“ZHANGGU CLOUD”
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Cloud computing prevails in enterprise digitization . Cloud computing enables the flexibility and scalability of on - demand resource allocation of
information system resources , more effectively realizes the standardization of technology and management of enterprise information system , and provides
better support for enterprise information system .

Zhanggu Cloud uses advanced cloud technology to realize a large number of equipment network communication , data transmission , cloud computing ,
remote operation and maintenance functions , and can view the number of equipment , distribution , fault alarm information , operation history records , etc .
You can use real - time data to determine specific fault information , propose more accurate solutions for customers, and provide reference for corresponding
after - sales personnel . Fault alarm can also be queried at any time , while supporting SMS alarm and wechat alarm , timely push, so that engineers can know

the operating status of the device in the first time.
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CBV HIGH TEMPERATURE-RISE
STEAM COMPRESSOR

CBV S:2HZ S EL%EM

LIPORIE <71t

CBY ZFEEHBELZSEBNETWLWEREREEREFN CBV High Temperature-rise Steam Compressor is newly developed
product of high efficiency and power - saving based on the years'
HHERQRSERREWNEM E, 5[#HILEM=M

experience of Shandong Zhangqiu Blower Co ., Ltd and the introduction of

EREEZERHA, FREMNF—ESHTEERE o Beijing University of Aeronautics and Astronautics ( Beihang University )
BEFIRE B SR BRI A AT E R M 7k professional doctor team .
The pneumatic performance and structural design of this series product
¥, RIS TRER Kigt, A ZRATFEEMR A has reached the leading level in China and abroad , customized design
T INGEE | according to the field conditions , can be widely used in MVR system steam

compression , steam positive pressure transportation and etc industries .

Em A S E4EN L Ar 2 A Steam Compressor Naming Rule:
f5: CBV 8.0-90/117-2D Example: CBV 8.0-90/117-2D
1. CBVH®RZESESREN; 1. CBV:Steam Compressor ;

— N . 2. 8.0 means Evaporate Capacity , unit:t/h ;

= \91 = .
2. s0=rRRR, B t/h; 3. 90 means Evaporate Temperature : Suction Saturated Temperature ,
3, 0 FTEREBE BINORIEE), 2°C; Unit: C;
4, 117 onHOEEE GEERE+HBIEF), B{I°C; 4~ 117 means Discharge Saturated Temperature ( Evaporate Temperature +

_ . e @ Saturated Temperature Rise ), Unit: C;
5. 2 RmrERALEBEL, BN REHK; . .
5. 2 means Double stage in series, Null means single stage ;

6. D ®-EIEFEWE , TNEIA R EHRFEIRE. 6~ D means Direct Drive, Null means driven by gear box .
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CBV SERIES
PRODUCT MAP
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CCV HIGH PRESSURE STEAM

COMPRESSOR

_CCV mEZS[EZEN

= EZ S Eg N B a

f5l: CCV10-0.55/1.25-2D

1. CCV RTZEAESMN;

2, W0 RTANOESRE, PLt/h;

3. 0.55 "R ANALEXES, B4 MPa(A);
4, 1.25 ®RRHOLIES, B4 MPa(A);
5. 2 RNAEPHER, BENBIAREN L
6. D RTEIERED, RENAUEEHEER.

7R E = SRR ERAS

SHANDONG ZHANGQIU BLOWER CO.LTD

Steam Compressor Naming Rule:
Example: CCV10-0.55/1.25-2D

1. CCV:Steam Compressor;

2. 10 means Suction Steam Flow Capacity, unit: t/h;

3. 0.55 means Suction Absolute Pressure, unit: Mpa (A);
4. 1.25 means Discharge Absolute Pressure, unit: Mpa (A);

5. 2 means Double stage in series, Null means single stage;

(2]

. D means Direct Drive, Null means driven by gear box .

PRODUCT
CHARACTER
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1+ CCV Series High Pressure Steam Compressor is a new generation
product to meet the market requirement of energy saving, especially for
the sections of factory pipe steam boosting, exhausted steam boosting,

waste heat recovery, etc.

2. The stainless steel high-efficiency steam separator is provided
between stages of the multistage centrifugal compressor to prevent
insufficient vaporization caused by excessive water spraying of
desuperheating water which may damage the next stage impeller. Steam

separator with automatic drainage function.

3. Bare shaft blower and inter-stage separators are integrated skid

mounted, compact structure, convenient installation.

4. The high-pressure version of the stainless steel casting volute is

adopted, which has good pressure bearing and sealing performance.

5. Adopt multi-stage grouped carbon ring structure to achieve the
function of throttling, decompression, blocking and isolation of high
pressure that prevent the steam leakage may affect safely running of Gear

Box and impact the environment. Reinforced carbon ring seal takes better

adaption capability on working condition floating.

B 505 A E)

BRI CHiNOLOGY CO.LTD
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Product Sizing Data Table

B+ A, single Stage Compressor Wk [E 48 A Double Stage Compressor

fith= HOFEF MPaA | #HOBEC | mEt/h | HOESD MPaA | BELL | HINE kW | BHLINE kw s BOFES MPaA | HIGEEC #HOKE t/h | HORE t/h | HOFES MPaA | BELL | iThEE kW | EBALDHEE kW

CCV5-0.3/0.6-2 0.3 133.6 5 5.2 0.6 2.00 260 315
CCV5-0.6/0.8 0.6 158.9 5 0.8 1.33 118 132

CCV5-0.3/0.8-2 0.3 133.6 5 52 0.8 2.67 384 450
CCV5-0.6/0.9 0.6 158.9 5 0.9 1.50 168 200

CCV5-0.3/0.9-2 0.3 133.6 5 5.3 0.9 3.00 442 500
CCV5-0.6/1.0 0.6 158.9 5 1.0 1.67 218 250 CCV10-0.3/0.7-2 0.3 133.6 10 10.4 0.7 2.33 604 710
COV10-0.6/0.8 v e . - L i — CCV10-0.3/0.9-2 0.3 133.6 10 10.5 0.9 3.00 814 900

CCV10-0.3/1.1-2 0.3 133.6 10 10.5 i1 3.67 991 1120
CCV10-0.6/0.9 0.6 158.9 10 0.9 1.50 310 355

CCV20-0.3/0.7-2 0.3 133.6 20 20.9 0.7 2.33 1137 1250
CCV10-0.6/1.0 0.6 158.9 10 1.0 167 398 450 CCV20-0.3/0.9-2 0.3 1336 20 21.0 0.9 3.00 1527 1800
CCV10-0.6/1.1 0.6 158.9 10 11 183 484 560 CCV20-0.3/1.1-2 0.3 133.6 20 21.1 11 3.67 1856 2000

CCV20-0.3/1.2-2 0.3 133.6 20 21.1 il 4.00 2009 2250
CCV20-0.6/0.8 0.6 158.9 20 0.8 1.33 398 450

CCV50-0.3/0.7-2 0.3 133.6 50 52.2 0.7 2.33 2767 3150
CCv20-0.6/0.9 0.6 158.9 20 0.9 1.50 572 630 CCV50-0.3/0.9-2 0.3 1336 50 Sin 0.9 300 3701 4000
CCV20-0.6/1.0 0.6 158.9 20 1.0 1.67 737 800 CCV50-0.3/1.1-2 0.3 133.6 50 52.7 11 3.67 4483 5000

CCV50-0.3/1.2-2 0.3 133.6 50 52.8 i 4.00 4857 5600
CCV20-0.6/1.1 0.6 158.9 20 1.1 1.83 893 1000

A ULt SR ESE, IEEZIMMNEF I AER M.
CCV20-0 6/1 3 0.6 158.9 20 1.2 2.00 1044 1250 Above designed data range only for reference, any other working point please consult LIPORI.
CCV50-0.6/0.8 0.6 158.9 50 0.8 1.33 929 1000 — —
= ,&Eé{ﬁ *ﬂ, Three Stage Compressor

CECUL LS 0:6 1389 at O3 L 1353 L s HOES MPaA | #HOEEC HOREt/h HORE2 t/h | BOFES MPaA | BFEEL HD0E kW EBHITHER kW
CCV50-0.6/1.0 0.6 158.9 50 1.0 1.67 1712 2000 CCV10-0.3/1.2-3 0.3 133.6 10 11.0 1.20 4.00 1035 1250
CCV50-0.6/1.1 i e - B e i o0 CCV10-0.3/1.5-3 0.3 133.6 10 il 1.50 5.00 1238 1400

CCV10-0.3/1.8-3 0.3 133.6 10 11.1 1.80 6.00 1412 1600
CCV50-0.6/1.2 0.6 158.9 50 1.2 2.00 2427 2800

CCV20-0.3/1.4-3 0.3 133.6 20 221 1.40 4.67 2224 2500
CCV100-0.6/0.8 0.6 158.9 100 0.8 133 1812 2000 CCV20-0.3/1.7-3 0.3 1336 20 955 1.70 5.67 2571 2800
CCV100-0.6/0.9 0.6 158.9 100 0.9 1.50 2606 2800 (CV20-0.3/2.0-3 03 1336 20 223 2.00 667 | 2878 3150

CCV30-0.3/1.4-3 0.3 133.6 30 33.1 1.40 4.67 3262 3550
CCV100-0.6/1.0 0.6 158.9 100 1.0 1.67 3347 3550

CCV30-0.3/1.7-3 0.3 133.6 30 33.3 1.70 5.67 3771 4000
CCV100-0.6/1.1 0.6 158.9 100 11 183 4054 4500 CCV30-0.3/2.0-3 0.3 1336 30 334 2.00 6.67 4221 4500
CCV100-0.6/1.2 0.6 158.9 100 1.2 2.00 4725 5000 1 1. A& S0t/h LEMY, MB=RFER, TEERRARE + WEME ERET RN ;

20 MBS SECEERESE, WEEZ MG IR EE M.
1. For flow capacity above 50t/h cases, consider to mount single stage compressor + double stage compressor in series under the premise of three-stage is

A BRI SHEERESE, IEEZIMNEFSIAERIRE.

Above designed data range only for reference, any other working point please consult LIPORI. ) . X X . .
required. 2. Above designed data range only for reference, any other working point please consult LIPORI.
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CFV LOW TEMPERATURE-RISE = RSB
STEAM COMPRESSOR © B s, o Tou, ARASERB

o SRR T AR BEMREINE, —ARIFALEE<300m/s

~0 -— RIBRSENREER, MAKTRE SKF A ALEHME,
~ ]
CFV 1& /mﬂ | -~ I_l,,jE éiﬁ*ﬂ, HERERSERETR RS, MRS RTE,
4, CFV RFHERFESERY AR EESMTaER. &
BABCER. BAHERRS. DERHRAS, ENY (X8

gin—@REsl.

N

Ternary Flow Close Type Welded Impeller

@ Blades, impeller disc, impeller cover are formed by compression moulding.
@ Material: 2205, 2507, TC4, of good anti-corrosion character.

® The strength is lower than the semi-open integral milling impeller, and the

allowable line speed is generally <300 m/s.

Depending on the speed and load, the bearing box can be equipped with
SKF rolling bearings or slide bearings, and equipped with a thin oil forced

lubrication system to lubricate the bearings with oil injection.

In addition, CFV series Low Temperature-rise Steam Compressor is also
equipped with sealing steam charging device, desuperheating water spray
device, drainage and condensate drainage system, intelligent control system,

etc., see the above [Main structure - General part]

ORAZAESENES w2 AN

Low Temperature-rise Steam Compressor Naming Rule:

f%l: CFV10-90/96

1. CFV ®n(ERAZSESY (RREER);

2. 10 RFEANORSRKE, Bft/h; 0 RFADBA (ER) BE, #f°C; 96 RHOMIRE, BI°C,

1. CFV: Low Temperature-rise Steam Compressor (Low Speed Direct Drive);
2. 10 Suction Steam Flow Capacity, unit: t/h; 80 Suction Saturated (Evaporate) Temperature, unit: °C

,ﬁ Eﬁ]tl:% ,ﬁ\ 96 Discharge Saturated Temperature, unit: °C
Product Character ERSRBMGEE  Typical Technical Data Range:
CFV RIMERAZ S EEN = BH I RINE CFV Series Low Temperature-rise Steam Compressor is S B °C

HRIE, ZAERANERATDAMAEZ. ZR5 developed mainly for working conditions of low saturated

[EEET E 30 0 RSN, (2EsRT. temperature-rise with huge evaporate volume. This series CEV 70 580 4~8

MHeEL. MRS, iREE. DO, KEREY compressor body is composed of: close style welded

Bl IR R . (B, H B R A ER. impeller, welded volute casing, impeller shaft, bearing box, CEV 85 8~140 4~9
shaft seal, coupling, PMSM, skid mounted base frame,
instruments, thin oil lubrication system and etc. CFV 100 14~200 4~9
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