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Snowman Co., Ltd uses it's advanced SRMTEC open-type screw compressors

and launches full series of standard open-type marine screw compressor
units through optimized design.It can produce refrigeration power in
various conditions such as high, medium or low temperature so as to
provide the most economic, energy saving, efficient and safe marine unit

solutions for customers. Having compact structure the units can run safely

and reliably with easy operation. They can be extensively used in such
fields as cold storage and food refrigeration, low-temperature processing,
quick freezing, air conditioning and all other fields in need of artificial

refrigeration on marine vessels.

OPCON, Sweden RefComp, Italy
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PRODUCT
DESCRIPTION

CS Open-Type Marine Screw Compressor Unit

Fully automatic control, excellent energy efficiency performance, reliable and safe design, wide temperature range and highly
integrated design.

Original oil injection system

Safe and reliable adapter

Inteligent control center
Portakla control panel

|

Efficient oil separator
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Reliable precise control elements

Efficient refrigeration compressor

Pre-lubrication oil pump

Large capacity oil filter

Efficient heat exchanger
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Best forged steel rotor

i” profile with optimal
5+7 tooth mesh

High strength ductile iron machine body

10%~100% step-less capacity control

Variable VI control

Super wear-resistant shaft seal

High precision, high wear
resistance roller bearing
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Features

Advanced intelligent control center

e User-friendly interface, startup with the press of a button, easy operation and intelligent control;

e Real-time unit monitoring, touch panel capable of displaying system pressure, power capacitycontrol position,
running time, operational mode, operating condition, etc. in real time and capable of storing historical information;

e The common centre is equipped with a preventive safety device system which allows unattended operation to
be safe and reliable;

e Automatic power control allows the unit to operate effectively under different conditions;

e Automatic management of oil temperature limits the oil temperature in a certain range, ensuring the efficient
and stable operation of the unit;

e Automatic control of the pressure ensuring the exhaust pressure, intake pressure, etc. are within preset range;

o With vector frequency conversion control, the unit is capable of adjusting the rotational speed according to the
conditions and reas ably distribute motor rotational torque accoringly, allowing energyefficient operation and low cost;

e Remote control, local control and other control modes are available for the system to turn on and turn off
equipment, it can also be linked to the monitoring center in real time by reserved bus protocol.

Excellentenergy efficiency performance

e The package is equipped with international leading SRMTEC open screw compressor. Use ‘' patent screw
rotor profile, efficient and energy-saving;

o Highly sensitive capacity control unit for 10%-100% step-less capacity control and a VI control allows package to
run efficiently in different working conditions.

e Adopt a small oil pump for pre-lubrication first, and then use pressure differential to supply oil, which saves energy;

e High pressure liquid from condenser gains extra cooling power by being injected into compressor after absorbing
the sensible heat of the high pressure liquid in the economizer. COP can be improved greatly in this way;

e Advanced energy-saving technology allows package to have quite high running efficiency and excellent part
load performance.

Safe and reliable design

High standard safety design, such as high pressure resistance compressor design, high standard pressure vessel
design, safety valve design and preventive safety protection design.

SRMTEC compressors fully conform to European industrial product standard and GB/T19410 design standard,
ensuring stable and reliable running all day with design space pressure up to 2.8 MPa.

Wide applicable temperature range

CS open-type marine screw compressor unit has a wide range of applicable temperature:
-65C<Evaporating temperature<10C;

25C<Condensing temperature<60TC;

Temperature is subject to special design required by customers.

Highly integrated design
The optimal structural design, highly integrated unit, small occupying shall space, convenient transportation and
short engineering and installation time.

Efficient oil separator
Efficient oil separator is adopted, with a special internal tilt prevention design to prevent refrigerant oil from flowing
back to the compressor because of the motion of the ship.

Efficient heat exchanger
Optimized heat exchange design, which ensures efficient heat exchange and improves the efficiency of the unit.

Fine and removable filter

To ensure the cleanness of cleanliness the system, the unit is equipped with a large capacity precise oilfilter, a suction
filter to stop foreign matters which might occur in refrigeration during installation and keep unit running efficiently
and stably. Filters are easy to use and can be removed for cleaning.

Anti reverse flow design

In order to prevent the reverse flow during a machine shut down, the package is equipped with check valves on

the discharge and suction side. The check valve on the discharge side is located on the discharge port of oil the separator,
which can also prevent the liquid refrigerant in evaporating condenser from flowing back to oil separator during
shut down.

Stable product quality
e Swedish hundred years’ technology of SRM has been proved by global applications;
o Full performance test before delivery ensures product stability.
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Unit technical overview

Control center
The system adopts the internationally famous PLC brand in the core of control, equipped with a 64k
true color touch screen, the whole operation process can be controlled, historical data can be saved.

Easy Operation
Friendly interactive interface, multiple languages to choose from. One-button operation mode
simplifies the boot process

Dynamic tracking

Real-time monitoring of the unit, touch panel capable of displaying system pressure, power capacity,
control position, running time, operation mode, and operation condition in real time.

Unit automatically records all fault messages, the fault messages includes detailed description of the
abnormal situation and the corresponding solution, making it convenient for maintenance staff to do
rapid diagnosis and troubleshooting.

Safety protection
Equipped with preventive safety protection system, unattended operation is also safe..

Hierarchical password access
Provide the operator with a hierarchical security access password; in case non-professionals input
incorrect parameters. There are 3 levels of access, and each level has its own password.

Inverter control
Frequency conversion control can be used, it can rationally distribute motor rotational torque, and
enhance the unit efficiency.

Various communication modes
The system adopts remote/local control modes to start or stop; it can also be linked to the monitoring
center by a reserved bus protocol in real time.
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Compressor

Rotor

o SRM patented "i" screw rotor profile line, optimal 5+7 tooth mesh combination Prouides, high efficiency,
low vibration, and stable ruuing;

e Use high quality forged steel material, high wear resistance, high strength, strong liquid impact
resistance, applicable to a wide range of refrigerants;

e Big shaft dimension, large torque.

Housing
e Adopt ductile castiron for a high strength housing design, working pressure can be up to 2.8Mpa;
e Can change the economizer port according to real conditions.

Bearing
Precision high wear resistant high precision wear resistan compos fi on rolling bearings can apply to
high density refrigerant load; the design lifetime is 100,000 hours.

Shaft seal

e Innovative shaft seal structure, even stress distribution, stable running, low wear, high sealing,
prevents leakage effectively.

e SiC wear—esistant sealing surface, applicable to the rotation speed of 10,000 rpm.

VI control

Vi control can achieve the optimal pressure ratio, high efficiency and energy-saving.

The Compressor is equipped with a manual VI control function, which is independent from capacity control
to ensure efficient running under different working conditions. The automatic VI control also can be
selected to wable the switch between different working conditions.

Capacity control

o 10%-100% step-ess capacity control and intelligent controller with accurate positioning;

e Capacity control structure is highly sensitive, the load changes can be achieved within in 30 s;
e Without electricity, unloading control can be realized by the slide valve design;

e World unique explosion-proof device for energy regulation cylinder.

Multi-points oil injection cooling
Multi-points oil injection cooling can ensure efficient and stable running of compressor.

Sealing for whole package
e Adopt a high quality O-ring, super sealing, safe with no leakage;
o Highly precise alignment, the compressor can run smoothly.

Motor

e Marine asynchronous motor is adopted for the unit. The motor design is safe and reliable, with
high efficiency, low vibration and low noise;

e The unitis equipped with a 380V motor;

e For start-up methods, it can select star—delta start-up, soft start-up or variable frequency start-up;

o Motor installation type can be B35 or B3.

Adapter
Adaptors may be provided to integrate the compressor and motor, achieving good center alignment
and more stable operation of compressor and motor.

Oil separator

Subject to the actual operating requirements on ship, a efficient vertical oil separator is adopted, with
special internal tilt prevention design to prevent refrigerant oil from flowing back to compressor because
of the motion of ships to ensure efficient, stable and reliable oper alion of the unit.

Heat Exchanger

e Optimized heat exchange design, which greatly improves the efficiency of heat exchange and ensures
efficient running of unit;

o Oil cooler —exclusive anti corrosion measures are taken to ensure the usage of seawater heat exchanger
reliable;

e Economizer —the unit is equipped with ar economizer under low-temperature working condition, which
increases the liquid subcooling before it flows into the expansion valve, thus greatly increasing the
refrigeration capacity and refrigeration-factor of the unit.
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Others

Refrigerant
Various refrigerants such as R22 and R404A can be used.

Accessories
All the elements in the system are produced by well-known manufacturers and of high reliability and quality assurance.

Preventive protection

e An exhaust non-return valve is configured to prevent the backflow during shut-down to protect the compressor;

e Function of high and low pressure protection can protect the compressor and system so it can operate in severe working
conditions safely;

o With the oil level protection function, compressors can be prevented from being damaged by lack of oil;

e Safety valves are configured to prevent the system from high pressure.

e High and low voltage sides can be automatically isolated during sudden power failure.

Specifications and standards

o CB*3248-85 Technical Specifications for Marine Refrigeration Pressure Vessels;

o GB/T 18816-2014 General Specification for Marine Heat Exchanger;

e Rules for the Construction of Sea-going Steel Fishing Vessels (1998);

o Rules for Classification of Sea-going Steel Ships (2012);

e Regulations for Fishing Vessel and Marine Products Inspection (2003);

o GB/T 19410-2008 Screw Refrigeration Compressor;

e GB 5226.1-2008 Safety of Machinery-Electrical Equipment of Machines-Part 1: General Requirements;
o JB/T 4330-1999 Measurement of Noise Emitted by Refrigeranting and Air Conditioning Equipments.

Service condition

Ambient temperature; +5C~+40C

Refrigerant oil: only provided or authorized by snowkey

Cooling water condition: Cooling water quality should meet the requirement of Code For Design Of Industrial Recirculating Cooling
Water Treatment

Entering temperature of cooling water: +15C~+32C

Unit model no.explanation
CSNF _-V A AF LA

L Type of motor: A-B3

B-B35

Nominal condition:  H-high temperature (5C/40C)
M-medium temperature (-15C/35C)
L-low temperature (-35C/35C)

Refrigerant type: F-R22
S-R404A
Z-other

Type of economizer: A-tube & shell-type
B-plate exchange-type
N-without economizer

Type of ail cooler: A-water-cooled tube-shell type
B-water—-cooled plate-shell type

Type of oil separator: H-Horizontal
V-Vertical

Compressor type: For example:20M stands for using SRM-20M compressor

Type of unit: NF-Standard unit

Type of unit: CS-Snowman marine unit

08



- SRMIEE

PRODUCT
DESCRIPTION

PRODUCT
DESCRIPTION

SRMIEE

SJUBLUBIINDaI S ,J8SN UO Paseq Paubisep Alleneds 8q Ued UoIUM SSUO PIEPUELS BU) 8Je 9A0GE PaUO)UBU SIUN 8u] 'G
‘Auedwiod Jno uym 1oejU0D ases|d ‘palinbal ae syun Juesblyal Jaylo Jo sisjeweled [ealULds) J|
‘Jlenaud Jleys ubisep [enjoe ey pue ‘sieyip Aew spun ayj Jo Jybiem pue uoisuawip |ejeno ‘sieleweded au) quawenoidw ABojouyos) 0} enq g
‘palinbal aJe SUoIIBULID JBU0 JI J8pJo 8y} Ul UsAIb aq pinoys siieleq "ebuel) Aq pajosuuod aJe BuIjooo 10 JO JNo pue Jejul 8y ‘2
‘%01 7 :26.)j0A Jo abuel uoleN}oN|4 *|:SBJON
0089 0089 0089 050% 0501 050% 09L€ 09l€ 091€ e EED
0059 0059 0059 008€ 008e 008€ 0v6e 0r6e 0v6e B [JubemieN
e 14 e 14 Z 14 [44 144 [44 ww op
oovl oovk oovk 00ek ooelk 00eh 00clk 00k 00clk " g
ovel orel ovel 0cch 0cel 0cel ochl ochh ochl oy g suoisuBLIp
00€EY 00er 00€ey 0ove 00ve 0ove 0082 008¢ 0082 ww a4 uonejlelsul
0sel 0sel 0sel 0S¢k 0Sel 0S¢k 0S8 0S8 058 ww oy
00vl 0ork 0ovl 000k 000} 000k 006 006 006 ww v
0/5¢ 0/5¢ 0/5¢ 0981 0981 0981 0081 0081 0081 ww H LosuBLIp
009k 009k 009k 00gk 0o0ek 00gk 00ck 00k 00ck iy M e}
096 0951 096 09/€ 09/€ 09/€ 00ee 00ee 00ee iy 1
9L 9L ] °i4 14 8¢ 8¢ 143 [43 ww [ ote | esomep
odA} ajeld 1o adA) leys-agn | wio QIUOUODT
de/ZHOS/NOBE Addns Jemod Jojowl
S0 W i JBMmod dwnd 10
dE/ZHOS/A0BE Addns Jemod TR
0ce 00¢ 09k el oLb 06 A S/ S A i aiac]
N poyew el
%001~ 0l uswisnipe sse|delg [o4u00 Aoeden losseloien
0/¢l 00k 0S8 [4=C] 4] Sev ole 29¢ Sie Wl Meoneionu
102-WdS WOC-INSS S0C-NdS 9L-INdS W9L-INYS S9L-WHS ICL-WdS WZL-INGS SclL-INdS 19PO
8.08%S 288y 28989¢ 780992 a6llee 90ve8L 860vCl 06¥170L 88998 /e m,ﬂo,ﬁ%ﬂﬂé
€269 2'€Ss 1’827 7'60€ /52 Lele errl gich 8001 1 UojesebLey
VINSEVYA VINS8VA YINSEVYA VINF8YA VINSEVYA VINSEYA YINS8VA VINSEYA YINS8YA SiePon
-10¢INSO -INOZINSO -S0Z4NSO -19L4NSO -IN9LINSO -S9LINSO -1¢LINSO -INCLINSO -S¢LdNSO
(zzd) nun Jossaidwoo mauos abeis—sa|buls suew adA1-usdo ainjeladuus]—WnNIpa|A|
“sjuswalNbel s Jasn Lo paseq peubisep Alleiads aq UES DI SBUO PIEPUE]S BU) 8J8 8A0GE PELOIUSW SHUN 8y ‘G
{Auedwoo Jno yjm Joeju00 aseald ‘paunbal aie spun Juessbiyal Jayio Jo siejeweled [ea1uyos) §| v
‘Ilensud |leys ubisap [ENJO. U} pUe ‘siayip Aew spuUn ayj Jo Jyblam pue uoisusLIp |[eJeno ‘sisjeweled sy ‘quawanoidul ABojouyos) 0} ang ‘€
‘pauinbal aJe SUOIOBULIOO JBUIO Ji J8PIO BU) Ul USAIB 8 PINoUs siielaq "abUell A Pa1oauLIod aJe BUI009 [0 JO N0 PUE 18Ul 8UL 2
‘%01 F :2be)joA Jo 8bues uonenon|4 *|:seloN
0v69 0v69 0v69 0S¥ 0S¥ 0S¥ 091€ 09Le 09Le B |t uBlem N
0r99 0v99 0v99 006€ 006€ 006€ ov6e ov6e or6e B4 [1yBiem 1N
e 14 14 14 14 )4 [44 [44 [44 e ey
00vl 0ov 00vk 00E kL 00€kL 00€EL 00ck 00cl 002k ww 18
ovel ovel ovel 0cch 0cel ocel ochl ochl ochl — g suoisusWIp
00el 0oey 0oel 0ove oove oove 0082 0082 0082 . 4 uoRelEIsUl
0sel 0sel 0sel 0S¢k 0S¢k 0SZL 058 058 058 ww ov
00vL 00v L 0oy kL 000} 000k 000k 006 006 006 ww v
0/5¢ 0/5¢ 0/5¢ 0981 0981 0981 0081 008} 008k . H
0091 0091 0091 00l 00l 00EL 00zL 0021 00zl wu B “Sie
059 059% 059% 0S8¢ 0S8¢ 0S8¢ 00ee 00ee 00ee ww 1
dE€/ZHOS/A08E Addns Jemod) Jojou
5.0 ] Jewog | dwndio
dE/ZHOS/A0BE Addns Jemod TR
08¢ 0S¢ 00¢ 091 cel oLl S/ S/ S5 M i Jamod
VIA pouisw peis
%001 - 01 Juewisnipe ssejdels j0ju00 Ayoede) g
0/2) 0011 058 259 1S Sev oLe 292 Sz v e
1102-WSS NOZ-INES S0Z-INYS 9L-NSS 9L -INSS S9L-INSS 2L-NSS WNZL-INES SZL-INYS 18POIN
9rLe60L 250€56 7099eL 7925€S 8EL5hY 806.9¢ 90¢15¢ ogLile 960G/ Yieod Mw,ﬁ%wﬁ%@
Lhier 280l 7'998 ¥'229 €815 8.2y (44 S'Sve 9'€02 W uogesebleY
VHANVA VHANVA VHANVA VHANVA VHANYA VHANVA VHANVA VHANVA VHANVA S|ePO
-710¢4ANSO -INOZANSO —-S0¢4NSO —-19L4NSO —-IN9LANSO -S9L4NSO —1¢L4NSO -NCLANSO -S¢L4ANSO

(zzd) nun Josseudwoo mauos abels—s|buls suuew adA}-usdo ainjelsdus)-ybiH

slaleweled [eoluyos | Jo ajge |

10

(o))
o



SRIMILEE

PRODUCT
DESCRIPTION

RIPTION

PRODUCT
SCl

DE

SRMIE:E |

*sjusialinbal s, Jesn uo paseq paubisap Ajjeioads 8q Ued YoIum Seuo pJepuUE)s au) 8Je 8A0GE PaUolUaW S)un 8y '
‘Auedwod Jno yym joejuoo ases|d ‘palinbal ale sjun Juessbuyel Jayjo Jo siejeweled [eoIUyos) | ‘i
leAaud |leys ubisep [enjoe ay) pue ‘siayip Aew syun ey} Jo Jybiem pue uoisuawip |jeseno ‘siejeweled au) ‘Juawancidul ABojouyoe) o) end ‘g
‘paJiNbaJ aJe SUOIIBUUOD JBYJo J JopJo 8y} ul usnib g pinoys sjiejaq "ebuey Ag pajosuuod ale BuIjood 10 JO JNO pue J8jul 8y ‘2
‘o401 = :oBe)jon Jo abuel uoienjon|H *|:sejoN
0012 002 05wy 05wy oSy ] ,mumm_%@ao
yblem yun
0¢/9 0¢/9 00cy 00cy 00¢y B 4Blem 1N
e e ve ve ve ww op
oovk oovk 00El 00El 00ek ww g
orel orel ocel ocel 0cch ww g SUOISUBLID
009 009 008e 008€ 008 ww v SR
(0543 (0543 0S¢l 0S¢l 0S¢k ww oV
005k 005k 00cl 00clL 00ch ww v
0/5¢ 0/5¢ 0981 0981 0981 ww H
009k 009k 00€ElL 00€EL 00ek ww M uoisuauip
e}
(019614 06 0Scl 0Sey 0Sct ww il
PAS] PAS] 8¢ 8¢ 8¢ ww uc_mommme_ somep
adA} ejeld Jo adAj leys-eqn | o QlWouoo3
d&/ZHOS/A08E Addns Jemod
Jojow
G0 I 7 Jomod dwnd 10
d&/ZHOS/A08E Addns Jemod
Jojow uiely|
00¢ 00¢ oLL (0% oLl M 7 Jamod
ViA poudwW 1Els
%00L - 0} uswysnipe sse|dels J0Ju00 Ayoede)
Jossaidwo)
0Lk 0041 259 2489 s el 7 E_w%wmnm_%ﬂu
ST9L0C-NIS SIN9LOZ-INFS TICL9L-INGS STCL9L-INGS SNCI9L-INIS [opoiy
v.68L€ ¥€89/¢ cLe6s)h 056951 gecLel Yeox SUoPUOO BuBoM
[euou ul jemod
6'0LE 6'lce 298l g8l 9'¢Sh M uoyesbley
V149VAS V149vA V149vA V149vVA V149vA Slepop
-19L0¢4NSO -SIN9LOCANSD -T12L9L4NSO -ST12L9LANSO -SZL9LINSD
(zzd) 1un Jossaidwoo mauos abeis—om] sulyoew ajbuls aulew adAl-usdo aineiadwa]-mo
‘sjusluaIiNbal s ,Jasn Lo Pased Paubisep Alleoads g UED LDILM SSUO PIEPUE]S 8U)} & SA0JE PaUOUSW SYUN 8y L 'G
{Auedwod Jno ym Joeju0D aseald ‘paunbal sue spun juessbiiyal Jayjo Jo sisjeuleled [eaIUy8) §|
‘Ilensud |leus ubisep [ENJOE U} pue ‘siayip Aew sHuUn sy} Jo Jybiam pue uoIsusLIP |[EJeno ‘sisjeweled sy ‘quawianoidul ABojouyos) 0} ang ‘g
‘paNba) BJ& SUOIPBULID JSUIO Ji J8PJo 8L} Ul UsAIB 8q PINOUS sfiejeq “eBuey Aq Pejosuuoo ale BUlooD (10 JO INO PuE Jejul 8YL 2
‘%01 F :e6e)j0A Jo 8bues uonenn|d *|:sejoN
0089 0089 0089 0S0% 0507 0507 09l 09L€ 09L€ O | eldisdo —
0099 0059 0059 008e 008¢ 008¢ 0v6¢ 0r6e ov6c B | jublemieN
v v e v ve v [44 [44 [44 sl @
0oyl 0ovl 0oy 00€l 00gL 00€} 00k 00¢h 00¢k o g
ovelL ovelL ovel ocel 0cel ocel ochl (V433 0chl o 9
00er 00eY 00ey 007 00v€ 007 0082 0082 0082 ww A4 w%oo_ww_ﬂwhm%
0GEL 0GEL 0Gel [ger4 0G2h 0S¢ 058 058 058 ww ov
007} 007} 007} 000} 000} 000} 006 006 006 ww v
0.59¢ 0.5¢ 0/5¢ 098} 0981 0981 008} 0081 008} ww H
009} 009} 0094 00€} 00€} 00E} 00zl 002} 002} ww [ v
0957 0957 095¥ 098 09/€ 09/€ 00ge 00ee 00ee sl i
/5 /5 5% 8e 8e z€ [ GZ sz ww | rehe | eomep
adA} eyeld Jo adAy |lays-agn | w0 2IWOU00]
dE/ZH0S/A0BE fiddns Jamod Lo0W
SL0 M i 1amod dwnd 10
dE/ZH0S/A\08E Aiddns Jemod
Jojow uiely
0ce 002 094 cel oLl 06 SL S/ S5 M i Jamod
VIA poulel Uels
%001~ 0} UBWISNIPE SsejdelS PREEEED || rzaiusg)
0Lck 00L} 058 <59 7S Sev 0Le 9C Sle e ﬁc,mg%m%ﬂu
102-WAS NOZ-INIS S0C-NAES 91-INIS NSL-INSS S9L-NIS CL-INGS WZL-INES SCL-INIS 19PON
<0Lece 0269/ [2A51%4 060951 8¢88¢L 256501 [4437A Cv66S 088617 Yeox vm_:ﬂmo:w%m%
16le 0¢ee ¢05¢ S8k 86 434 128 1’69 089 W uoresebLey
V148vA VI48VA VI48VA VI49VA V148vA VI48VA VI48VA V14avA V148vVA SlBPoN
-1024NSO -INOZ3NSD -S024NSO -19L4NSO -IN9LINSO -S91dNSO -1¢LANSO -NCLINSD -S¢LANSO

(zz¥) 1un Jossaliduwiod malos abels-o|buls sullew odAl-usdo aineladwa)-MoT

slaleweled [eoluyos | Jo ajge |

12

"



SRML

‘ PRODL
DESCRIPTION

JCT

System diagram of typical marine unit
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Offshore fishing vessel

R

Storage and transportation of
liquefied natural gas
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Refrigerated transportation of goods Military naval vessel
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