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SINGLE SCREW COMPRESSOR TECHNICAL
BACKGROUND AND HISTORY
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Single-screw technology was conceived and patented in 1960 by Simeon in France. In the 1970s, it was mainly used as
a fuel-injection air compressor. In the 1980s, due to the adoption of floating star wheel technology, single-screw
compressors were technically truly mature and its application scope is expanding day by day. American and Japanese
companies introduced patents one after another. In the mid-1970s, the British Hall Company expanded this model to the
refrigeration field. The U.S. Navy considers it a good compressor today, and some countries regard it as a strategic
product in the 21st century. At present, only a few countries such as the United States and Japan have mastered its
production technology based on the introduction of French patents.

In the field of refrigeration, there are currently only a few companies in the world that design and produce single-screw
refrigeration compressors. The British Hall Company (acquired by McQuay of the United States in the 1990s), the
American McQuay (currently acquired by Daikin of Japan), Daikin of Japan, Mitsubishi Japan. Japan's Mitsui's single-
screw air compressors also enjoy a high reputation internationally. Domestic manufacturers mostly use it in single-screw
air compressors. With the expiration of the single-screw technology patent (2008), more manufacturers have introduced
this technology to the market.
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ADVANTAGES OF SINGLE

SCREW TECHNOLOGY
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Axial force balance
Radial force balance

Single screw compressor is a new type of positive displacement compressor
developed in the past two decades. It has the advantages of

. It has all the advantages of the traditional
twin-screw compressor, and has the characteristics of balanced force, small
bearing load, no stress on the rotor meshing surface, and the star wheel
rotor can be made of composite materials with excellent lubrication
performance and wear resistance, thus improving the mechanical
performance Extremely reliable, the main bearing life can reach more than
one hundred thousand hours (100,000h), and the noise and vibration are
extremely ideal, both better than twin-screw compressors.

< V> Star wheel plate replacement
cycle 100,000 hours

\
\
@ Bearing life is up t0o100,000 hours N Low operating noise

®
&\\ Low vibration and high reliability Composite material star wheel

of the whole machine
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Originally imported from Europe, a composite laminate of
glass fiber and resin, with high strength and good wear
resistance. The maximum heat-resistant temperature can
reach 200 degrees

WORKING PRINCIPLE OF SINGLE SCREW COMPRESSION

££43 | STRUCTURE

H—MEFE TR N2, TR NXIFRIELE X,
A screw rotor drives two star wheels to form two

symmetrical compression areas.

T{Eid2 / WORK PROCESS ——
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TECHNICAL CHARACTERISTICS OF SINGLE SCREW COMPRESSOR

TENZNESE PERFECT FORCE BALANCE

BRGNS HFEE, FEIRESLITHEE: The force balance of the single screw compressor gives it the following advantages:

WERTE), HoK The bearing load is small and the service life is long
EENZENE, E%E'TET%_ The compressor has low vibration and high reliability

AR5 / TECHNICAL FEATURES l l l

HES A iRH R EXHAUST SOUND WAVE REDUCTION

BEMEEV RIS MEIE, (FEEBWES  The unique structure of the single-screw compressor makes it have dual compression
B, BNEEESESEEEEER, BT  chambers. The exhaust sound waves of the two compression chambers attenuate each
EREV RIS, other, reducing the overall noise of the compressor.
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AHST SERIES SINGLE SCREW WATER VAPOR COMPRESSOR

EFFICIENT, RELIABLE, SPECIALLY DESIGNED FOR MVR SYSTEMS
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An independent lubricating oil circulation system is
used to cool the bearings and mechanical seals,
effectively avoiding the impact of high temperature
on the bearings and mechanical seals, and ensuring
efficient and long-term operation of the compressor.

EENABREVES RAEK, BIUEE
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Water is sprayed at multiple points at the
best position inside the compressor to
effectively lubricate the screw rotor and
star wheel blades, ensuring the reliability
of the compressor.

www.ahaircompressor,com



CORROSION-RESISTANT MATERIAL OPTIMIZED INTAKE AND EXHAUST INTERNAL VOLUME RATIO
T
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Except for special requirements, all

materials are made of 316L stainless
steel with excellent corrosion resistance.

CORROSION-RESISTANT MATERIAL

ERRRATHRNSEETHE, fif200°CE
B, BES. IF, WE, ReEhF,
T BRI .

The star wheel plate is made of special composite
material, which is resistant to high temperatures

of 200°C, has high strength, good toughness,
wear resistance, good thermal stability, and is not
easy to expand and deform.

OPTIMIZED INTERNAL FLOW CHANNELS AND SEAL CLEARANCES

BIRTTRINEBIREF I 2 Eke,
RASHSIEE TEENSRAEE.
The optimally designed internal flow
channels and sealing gaps improve the
volumetric efficiency of the compressor
under high discharge temperatures.
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@ The maximum suction capacity of single screw compressor is 3360

cubic meters/hour.

@ The maximum supply steam temperature is 195°C, which is the
highest steam supply temperature in the world.The hottest vapor

compressor.
@ Save energy and reduce carbon emissions.
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The optimally designed suction and exhaust
internal volume ratio enables the compressor
to achieve high exhaust temperature while
avoiding over-compression loss, effectively
reducing the compressor input power.

SPECIAL FEATURES OF MESHING PARTS
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The star wheel plate is made of special composite
material (plastic-like), and the rotor is made of
metal, which determines that the compressor is
spark-free, safe and explosion-proof, and can be
used in a wider range of industries.

FREQUENCY CONVERSION + DIRECT DRIVE
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The coupling is used to connect the main engine and the
motor, which reduces the space of the gearbox and
improves the reliability of the compressor. Using variable
frequency motor + frequency converter, stepless speed
regulation can be adjusted according to the customer's
actual working conditions, making it more adaptable.

GUANGZHOU AIRHORSE COMPRESSOR CO., LTD. has many years
of experience in compressor manufacturing and design. Now it has
designed, developed and manufactured the AHST series of single-
screw water vapor compressors. The maximum single-screw
compressor suction capacity is 3360 cubic meters per hour, and the
maximum supply steam temperature is 195°C, it is the steam
compressor with the highest steam supply temperature in the world.
The original steam generation mode is a heat pump + steam generator
to generate steam. After the steam is used, it becomes low-temperature
steam and is directly discharged. The application of Emma steam
compressor is to inhale low-temperature steam through the compressor,
directly heat it and output the finished steam. It makes full use of the
waste heat of low-temperature steam, saves energy, reduces carbon
emissions, and also brings great economic benefits to users.

GUANGZHOU AIRHORSE COMPRESSOR CO,LTD AN



OIiL PUMP / WATER PUMP

© WHEL$;E200°C
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FEEXTE, AILAESE TAVSIR,

@ WH Type temperature resistance 200°C

@ The media that can be compressed include oil, water, gas, and water
vapor. No sparks are produced during the compression process and
industrial gases can be compressed.

THE ELECTROMAGNETIC VALVE

PHEMSIR, ME220°C, MU, RASEETFAIERIEXIE
el A T

Explosion-proof and high-temperature resistant, with a temperature
resistance of 220°C. It is not only explosion-proof, but also prevents
the impact of humid environments on the solenoid valve.

LIQUID SPRAY SYSTEM

REEEMEIHTINLIRE, EHETERNAR, BHE
FERIEHA/, REFELKENZD, =HFIEEEE.
Monitor the temperature and pressure and use the flow meter to
control the opening of the regulating valve. The degree at which
the regulating valve is opened determines the amount of water
sprayed and controls the temperature we want.

€% www.ahaircompressor.com

HEAT EXCHANGER

O EHRESEEHEREARERR

O BRIERET, BRERIEM30%IL L

@ The heat exchanger material uses all stainless steel materials

@ Super large heat exchange area, heat exchange amount increased
by more than 30% year-on-year.

1y 5

FLOW REGULATING VALVE

PHIEmiEiR, MiiE220°C, AXEHE, FRRBETbrEiEIREIIEs
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Explosion-proof and high-temperature resistant, with a temperature resistance
of 220°C. Itis not only explosion-proof, but also prevents the impact of humid
environments on the solenoid valve, ensuring that our machines can be used
stably for a long time under harsh environmental conditions, with a service life
of up to 20 years. Precise control of steam temperature is achieved through
the linkage adjustment of the regulating valve.

RGN, CIRSKEE
FOMLRL, ZSFZKSDE. 1850
FRENETH=KThEE.
Made entirely of stainless steel,
it realizes three major functions:
liquid water storage and supply,
steam and water separation,
and saturated steam pressure
buffering and discharge.




MAGNETIC FLAP LIQUID
LEVEL GAUGE

ERERMER, SRS
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Made entirely of stainless steel,
it realizes three major functions:
liquid water storage and supply,
steam and water separation,
and saturated steam pressure
buffering and discharge.

START WATER PUMP
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Add a starting water pump. When the ;
system builds pressure, it can quickly
build up pressure, protect the machine
head, and prevent the machine head
from getting stuck. When the system
builds pressure, the water pump stops
operating, and then the one-way valves
on both sides close. Its own suction and
the pressure of the unit form an internal
circulation. This function can ensure the
long-term stable operation of the unit.

STEAM FILTER

ZRTIRRERARENME

Steam filter is made of
stainless steel

OIL PUMPING STATION

MRIGRIERNVLEEAOHEA,. ¥EateeBaimiEs, R
ThER, ML EREAME, ERRIERAHE.

The oil pump station ensures that the bearings and rotating parts
inside our machine head can be lubricated with oil and cooled at
the same time. The oil station comes with an extra large oil tank,
which can better ensure the system oil temperature.

FLOW METER

RETERENNSERE, WREOIAHERETN, BFaE
MEDIME, BIRREIRE, BUKEREHE
i, RIEZSHREER, MERBREN
EEEFIET RS,

The flow meter monitors and manages flow.
The explosion-proof design is not affected
by humid environments. It comes with
temperature and pressure compensation

to eliminate flow errors. The water spray
volume is accurately controlled to ensure
accurate steam temperature. The flow rate
controls the opening of the regulating valve
according to temperature and pressure.

MAIN SPRINKLER PIPE

HRFEINMEND, BIVKRELR, HSREHERERKE, £
FNAIROFERE DR ANEIR, RENEKEERSEL.
When the system builds up internal pressure and the startup water pump
stops, the steam will automatically move to the main water spray pipe,
relying on the suction of the host and the pressure of the unit to form an
internal circulation to ensure the stability of the unit in long-term use.

SEWAGE SYSTEM

NEREFTENAFENHESRES, ENEIHEEEN ARSI,
B LR A kAN EL At B .

The unit is equipped with a complete stainless steel sewage
system, which automatically empties the liquid water in the main
unit when it shuts down to prevent low-temperature freezing and
other hidden troubles.

GUANGZHOU AIRHORSE COMPRESSOR CO,LTD AN



STEAM COMPRESSOR PRODUCT FEATURES

IT IS THE STEAM COMPRESSOR WITH THE HIGHEST
STEAM SUPPLY TEMPERATURE IN THE WORLD

o SiEF, iRF10-100°C
o SRE, RaMUSIEE195C

® High temperature rise, temperature rise 10-100°C

® High temperature, maximum air supply temperature 195°C

ALL STAINLESS STEEL COMPRESSOR

© EHRER R, 2EEAFEWIR

O EhEREIE304, 316L, 2205K2Cr13 ()

© FTLAEXS FFHE S 0 SfitiEeEDE

@ Except for the star wheel, the main engine is all made of stainless steel
@ Material options include 304, 316L, 2205 and 2Cr13 (Spindle)

@ Can face various corrosive gases

@ Strong high temperature resistance

BEARING INDEPENDENT LUBRICATION SYSTEM

O EBNBRNNHEE

® BNMHARENEESHRARBENMEZ IS REFER

0 SNERINSHIAS RFIRMEIRSED

© HitEWHE, B HRRHREER

O SR ARHESIRE160°CER), HERLUREE60°CLAR
(ALARIHK I R H— S R RIRE)

O RENEETAOVNES, BEEEEN, ME—ERFHE
MRSEAD NEFAFER, SHLEENBRS

O MIZAVER IR, FEEIBFSEETEENSNAFSER,
HSMERIMFEREBRIFAFEE N EEIIREN SRR E

@ The compressor has six bearing cavities

@ Each bearing cavity and compressed gas system are isolated by
mechanical seals

@ The external air-cooled oil station provides circulating cooling to
the system

@ The oil station comes with its own oil tank, which can stabilize the
oil temperature

@ In high-temperature applications (exhaust temperature is about
160°C), the oil temperature can be within 60°C ( A water-cooled heat
exchanger can be designed to further reduce the oil temperature ) BLlRS

@ The mechanical seals of single-screw compressors are all on the OIL SUPPLY SYSTEM
low-pressure side, and the positive pressure of the oil pressure to the suction pressure is maintained at about 2 kg, so gas
cannot enter the oil system

@ The independent lubricating oil station enables the Emma steam compressor to adapt to high exhaust temperatures, and the
external oil tank can well balance the heat of the high-temperature oil returned from the compressor.

€% www.ahaircompressor.com



STEAM COMPRESSOR PRODUCT FEATURES

MULTI-POINT WATER SPRAYING SYSTEM

© WNBIKREELEMER

© EHENB L THEANELSER

® BNEREEBE =12 MRS

© BNERENENEKSRERSH R
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@ Two water spray points are in the compression stage

@ The compressor has two compression chambers, upper and lower

@ Each compression chamber has three to four water spray points

@ Two water spray points in each compression chamber are in the suction stage

@ Multi-point liquid injection can ensure that the superheat of the gas can be
effectively eliminated during the compression process, ensuring that water
always exists as a lubricant during the compression process

@ Multi-point liquid injection can ensure that the temperature of the gas coming
out of the compressor is low and close to isothermal compression

@ Multi-point liquid injection can ensure that the gas is saturated

@ For compressed water vapor, with the injection of high-temperature water, the ZEBRES
superheat of the compressed gas can convert part of the injected water into steam MULTI-POINT WATER SPRAYING SYSTEM

NO LEAKAGE E&
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@ The sealing fluid ( Including Oil ) is 1-2 kg higher than the suction
pressure. Therefore, the sealing fluid can leak into the gas in the
compression chamber, but the gas cannot leak into the oil chamber

@ Based on the toxicity and escape performance of the compressor, the
static seal of Airhorse compressor adopts a double seal design to
prevent gas leakage

@ At the position where the spindle is connected to the motor, gas
escape must overcome the mechanical seal and the skeleton oil seal.
It also prevents gas leakage

@ The mechanical seal adopts the world-famous brand John Crane,
the skeleton oil seal adopts the world-famous brand Saint-Gobain

GUANGZHOU AIRHORSE COMPRESSOR CO,LTD AN



UNIQUELY DESIGNED FOR HIGH TEMPERATURE RESISTANCE

O MHTEIE, SAIKESERENFMERZEARFHIN316LAIPPSE SR, FHERMHENRS
0 ERRHIHIEPPSEGME, ALUE 204°CRE MREIREIE T
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STAR WHEEL
O CTSHmEINIEA
‘ o EEPRIMiED

- © CTS unique processing

N F BN BRI RUERIER technology
Single rotor directly driven by motor, drive  ® Raw materials imported
the star wheels on both sides to rotate from Europe

@ The material is resistant to high temperatures. The parts of Airhorse's steam compressor are made of stainless steel 316L
and PPS composite materials. Stainless steel has extremely high temperature resistance.
The material of the star wheel plate is PPS composite material, which can operate stably for a long time at a temperature

© of 204°C.
The expansion between the star wheel plate and the rotor has been designed to compensate for the size.

@ Under high-temperature compression conditions, the casing, rotor and star wheel of the compressor will inevitably expand,
so the design should avoid the impact of expansion on the stable operation of the compressor.

@ Shaft Design: One main shaft and two star wheel shafts of Airhorse single-screw compressor are optimized for high
temperature deformation.
One end of the shaft uses a pair of thrust bearings, the other end of the shaft uses a cylindrical roller bearing.

@ When the compressor encounters high temperatures, the axial expansion of the shaft is located at the cylindrical roller
bearing, without affecting the operation of the compressor.

@ The six bearing chambers of the compressor are located inside the compressor, and the lubricating oil circulates between
the bearing chambers and the external oil station, so the temperature of the oil may rise due to the higher suction

© temperature. However, Airhorse's external oil station will be optimized according to the operating temperature of the
compressor, such as a larger oil tank, a larger heat exchange area and a more powerful fan to improve the cooling

@ conditions of the oil. At the same time, the high suction temperature For applications, a heat exchanger can be used to
directly exchange heat to ensure that the oil temperature entering the compressor is less than 60°C.

ABSOLUTELY OIL-FREE

O BIREHMTSESRNER, EEEEIRETIREHNEE

O REFEEBNEFYIFERNER WS, FRLATLIA
IKERAEERNSERIEBR

@ The use of carbon ring seals and dry gas seals eliminates the
presence of oil during the compression process

@ The single screw is a metal rotor meshing with a non-metallic star
wheel, so low-viscosity gases such as water can be used as lubricants

€% www.ahaircompressor.com



XIBFSERINIEMLES
AIRHORSE STEAM COMPRESSOR IS COST-EFFECTIVE

i s dials THE MAIN FUNCTIONS OF STEAM COMPRESSOR

TEE, BAFREIREERZFSRAEIKF A
Save energy consumption and recycle the waste heat of steam that cannot meet the temperature requirements
BERZFSTHE, REIFKRNZFREE

Raise the temperature of low-temperature steam to reach the required steam temperature
ERFEH CONDITIONS OF USE

EEERSHE: R, BR STEAM IS GENERATED BY: HEAT PUMPS AND BOILERS
MEFREHEK, ERKHTFEE, FFIE The heat pump heats water. It heats the hot water to the temperature

N NI desired by the user, and then turns the hot water into steam through
A8 A=l JZEE =) $h,
FEZRIEE, AEELEARERBAK the steam generator. When the temperature of the generated steam

TRFER, SFENZRSBEETREEFE does not meet the customer's needs, it will be discharged, and low
KREFFESEER, AT LARIBYKIRES, B3  temperature can also be recovered. Steam, turn the steam into hot
SRR, BRAREEYSE, NN, @R water, then use a heat pump to compress and heat it, and turn it into
e AR AR S ANTTRANEES AR steam through a steam generator. Compared with the steam

. compressor, this process has a difference of more than 40% in energy
v NS =
1ELL, 1EE40%LL LRYBERE, MRELERISESE consumption. Compared with the steam compressor using low-

MABEER ST ENEESESE., temperature steam to heat up, it is more efficient and saves electricity.

BRIThE EZSEAR E£300-4007T/M, 3BFSEEIEBRBERENEFZSHEITTHE,
REIERIRE, BRARERHITE200T/MAR, SHASETTEEM100TLAL.

WMRHEE1RE/ DB, —KTRBTUBE
—EF(R300KIHMILABE
RNEE AR, \LAP SR R KRR .

CUANGZHOU AIRHORSE COMPRESSOR CO.LTD



ITALRERTS 2 INDUSTRY SOLUTIONS

IFSEFNERZFRRETCE, BTHSIEE 70-165°C, HFSIEER 59 LU
) 195°C, ERSMZFSERTS, BE&N ZNATRE. REEM). HI. RE®%
ZEDE. W), HIHFTIL.

Airhorse steam compressor is applicable to a wide range of steam temperatures,
with an operating inlet air temperature of 70-165°C and a maximum exhaust
temperature of 195°C. It is suitable for various steam use occasions. It has been

widely used in brewing, fermentation (food), chemical industry, clothing (silk ' T —— T
printing and dyeing, drying), pharmaceutical and other industries. Brewing Industry

HIATdk ARZ=AT AL Gl

AR
ion (food) Chemical Industry Garment Industry Pharmaceutical

—

Fermenta

VB EENEEREERTENEZEHBRSBRAISNNEERERRSDE
g, BIMIZNERSHAI30RZEE. JERNNEZFRERINSFIT
B, FHERURNBRNERRS.
E P32 AirHorse Compressor has a complete dealer service system in China and 5 after-
= EEE’: sales service offices directly under the headquarters, and we have about 130
JiYa 3 8Y:\[=§ dealers in more than 40 countries overseas. It can effectively provide service for
SERVICE our customers and process various orders in China and abroad market, we will
provide timely and effective after-sales service for you.

AIrHOrse X1
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DAZE T NHRITXEERK611-619S ik HA1#:608-610=
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B i%:86-20-38090459\32376170 {£E :86-20-38090400\32376096
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GUANGZHOU AIRHORSE COMPRESSOR CO.,LTD
OFFICE ADDRESS : Room 608-610, Lida Plaza, No.611-619 Yueken Road, Tianhe District, Guangzhou China
FACTORY ADDRESS : No.8, Jingbei Road, Zhongxin Town, Zengcheng District, Guangzhou China

TEL : 86-20-38090459 \ 32376170 FAX : 86-20-38090400 \ 32376096

ddVSLVHM V¥V

7 s 400-874-9090 4 400-894-7070

REBERNRSE, ARNETEEXSEHHTRAE, NG, BABTEN, HEABL, KiDLKEEE,
This parameter list is for reference only. We may adjust the related parameter. If there is any change, we will not inform you otherwise.

If you do not know, please call us.
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