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COPYRIGHT

All Rights reserved.

No part of this documentation may be copied or published by means of printing, photocopying,
microfilm or otherwise without prior written consent of

* GEA Refrigeration Germany GmbH

herein after referred to as the manufacturer. This restriction also applies to the drawings and
diagrams contained in the documentation.

LEGAL NOTICE

This documentation has been written in all conscience. However, the manufacturer cannot be held
responsible, neither for any errors occurring in this documentation nor for their consequences.
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SYMBOLS USED

Danger

Stands for an immediate danger leading to severe physical injuries or death.
» Description for avoiding the danger.

]

Stands for a potentially dangerous situation leading to severe physical injuries or death.
» Description for avoiding the dangerous situation.

/\ Caution!

Stands for a potentially dangerous situation which could lead to minor physical injuries or
damage to property.
» Description for avoiding the dangerous situation.

Stands for important information that must be observed for the intended use and function of
the product.
» Description of the required action for the intended function of the product.
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INTRODUCTION
Area of application

1 INTRODUCTION

This product information specifically describes screw compressors used in the refrigeration, air
conditioning and heat pump technology.

For product information for other applications please contact GEA Refrigeration Germany GmbH.

1.1 Area of application

The screw compressors are oil-injected twin shaft rotary positive displacement machines that work
according to the displacement principle.

The machines are available as standard refrigeration compressors for single-stage operation, as
boosters as well as heat pump compressors and compressors for process gas, natural gas, or
helium compression.

The compressors can be used, for example, in cold storage houses, in the food industry (slaughter
houses, breweries, dairies, fruit and vegetable processing), air conditioning, chemical and
petrochemical industries, refrigerating, cooling and air conditioning plants on ships as well as for
heat pump operation.

The refrigerants NH3, R744 (CO,), R290 (propane), R1270 (propene), R22, R23, R134a, R404A,

R407C, R410A, R507 and other refrigerants and refrigerant mixtures can be used, depending on
the compressor frame size, up to a maximum operating pressure of 52 bar.

For these refrigerants, refrigerator oils are to be chosen in accordance with the information on
lubricating oils for screw compressors (Chapter 11, Page 198).

The compressors are generally run directly with an electric motor via a flexible coupling. Based on
the frame size, they are suitable for speeds between 1000 rpm and 6000 rpm. The compressors
may also have combustion or gas engines as drives.

1.2 Product range

The Grasso screw compressor product range currently consists of 24 frame sizes, which are
assigned to the M series and the LT series. With the compressors of these frame sizes, suction
volume flows from 231 to 11467 m?h (at 2940 rpm) can be achieved. Compressors of the same
size can have varying suction volumes thanks to a special interior design. The classification of the
compressor sizes and suction volumes can be found based on type descriptions in the (Chapter 3,
Page 12) data sheet.

Series M, frame sizes C, D, E, G, H, L, M and N.

The LT series includes the frame sizes: P, R, S, T, V, W, Y, Z, XA, XB, XC, XD, XE, XF, XG and
XH.

The series differ from each other in the level of integration of functional components of the oil and
refrigerant circuits.

The compact screw compressors in the M (Medium) series have a suction-side check valve,
suction filter and integrated solenoid valves for capacity control and adjusting the inner volume
ratio (Vi). The oil for function and injection oil can be supplied centrally or separately. For
compressors of frame sizes C, D, E and G, an optional oil filter can be integrated. The
compressors are offered with a coupling and coupling housing, so that a drive motor with flange
can be mounted directly. Optionally, these compressors can also be installed individually by the
drive motor.

Screw compressors in the LT series have an integrated solenoid valve combination for capacity

control and adjusting the inner volume ratio (Vi). Screw compressors in the LT series need external
filters and valves as well as compartmentalized oil intake systems.
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INTRODUCTION
Product range

The screw compressors have an infinitely adjustable capacity control and may be equipped with
self-regulating, alterable inner volume ratio (Vi) (tandem slide, TS system). Compressors with set
installed volume ratios Vi are available in sizes of 1.8 to 5.5 depending on the compressor size.
The Vi value in compressor selection program is calculated for the specific usage. The specific
design and the necessary equipment of the compressor are specified during order processing.

All compressors are equipped with one or two economiser connections and have connections for
refrigerant injection as well as for returning oil from the plant system. Compressors for high
pressure conditions are equipped for self-controlling systems with low pulse operation in the lower
partial load range.

All compressors have prepared mating surfaces to install sensors for vibration measurement. The
LT series compressors may also be equipped with sensors for monitoring bearing temperatures as
well as monitoring of the axial rotor position. The M series compressors can be equipped if
needed, taking into account the frame size, with sensors for monitoring the axial rotor position.

Grasso screw compressors are characterized amongst other by a compact design, by their
reliability, by the application of high quality components and by its maintainability.

Before delivery, each compressor is subjected to a test run with nitrogen in the pressure range of
the future application which is proven by a works test certificate accompanying each compressor.
Test runs with ammonia can be carried out optionally, at a corresponding additional cost. On
request, a certificate of acknowledged classification societies, e.g. TUV, Lloyds Register of
Shipping, Germanischer Lloyd, Norske Veritas, Bureau Veritas, will be provided.

The solenoid valve and position sensors for capacity controls and Vi adjustment may be delivered
with UL/CSA certification.
The compressors are available in explosion-proof execution.

A comprehensive quality assurance system based on DIN ISO 9001 and comprising all stages
from design/ development, manufacturing, assembly and testing through to customer service
guarantees an excellent quality of the Grasso Screw compressors.

The compressors are delivered without oil.

All connections are sealed and the compressors are filled with dry nitrogen (0.5 bar gage
pressure). Every compressor comes with an Installation and Maintenance Manual and safety
instructions, information on the working principles and installation, maintenance and repairs as well
as on the tools and spare parts.
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INTRODUCTION
Technical features

1.3 Technical features

Rotors

The rotors are made from machined or forged tool steel. They are designed according to the
criteria of low energy consumption and high efficiency (patented profile). The male rotor is driven
by the motor, whereas the female rotor is directly driven by the male rotor by means of a thin oil
film.

The end of the drive shaft has a cylindrical outer contour and may be designed with or without
feather key, depending on the frame size. On a compressor design in accordance with ATEX
guidelines, the end of the drive shaft has a cylindrical outer contour with a feather key.

Housing

The housings for operating pressures up to 28 bar are made of laminar grey cast iron. The
housings for operating pressures up to 52 bar and higher are made of spheroidal cast iron.
Compressors with special requirements in accordance with APl 619 are available with a cast steel
housing.

Bearings

The compressors of the M series are completely equipped with roller bearings. High-performance
cylindrical roller bearings for absorbing radial forces and angular contact ball bearings for
absorbing axial forces provide for a theoretical life of up to 100,000 operating hours. On
compressors from the LT series, low-wear radial bearings absorb the radial forces of the rotor
shafts and angular contact ball bearings through a thin oil film. A hydraulically-loaded balance
piston reduces the axial force acting on the axial bearings and increases their lifespan.

Shaft seal

The oil-blocking shaft seal with a rotating and a fixed ring is responsible for sealing off the driven
male rotor shaft to the atmosphere. Depending on the anticipated wear on the shaft seal, various
material pairings can be used. The seal designed to relieve loads and the thin oil film between the
rings ensure a long service life. For special applications the compressors can be equipped with a
double-action shaft seal.

Capacity control

Through an infinitely variable control slide with an hydraulic mechanism, the suctioned swept
volume can be adjusted between 100% and a minimum value. Compressors with a variable
volume ratio operate according to a system of combined Vi partial-load control.

Position indication

For position indication of the hydraulic systems of the capacity control and the Vi adjustment, a
hermetic position sensor is used that provides an output signal between 4 and 20 mA.

For a compressor design in accordance with the ATEX directive, a displacement sensor with

degree of protection & 11 2G Ex ib IIC T5/T6 Gb is used. This must be used together with the
Zener barrier specified by the sensor manufacturer.

For screw compressors that operate in the parallel connection with additional compressors and
have a check valve installed, the adjustment path for the control slide in the capacity control must
be limited through parameters in the compressor control system with a minimum control slide
setting while the compressor is operating. The minimum control slide position limits the MIN
position of the slide and ensures a minimum flow rate for the compressor.

C_101011_21
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INTRODUCTION

Optional equipment specifications

In addition to the specifications listed above, the compressors can optionally also be equipped with
other components.

— Double-acting shaft seal.
— Axial plain bearing.
- Bearing temperature monitoring for the radial bearings.

- Rotor positioning system for monitoring the axial position of the rotors.

C_101011_21
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PRODUCT OVERVIEW

2 PRODUCT OVERVIEW

GEA Grasso Screw compressor

o Refrigeration Power generation API-Design Expander operation
Application range R P A E
. Booster Standard High pressure application /
Operating range ..
compressor Screw compressor Heat pump application
B S T
Max. allowable pressure 28 bar.g 52 bar.g 63 bar.g

Fig.1: Product Overview / Fields of Applications
Compressors with a maximum permissible pressure of 63 bar are available for selected sizes

Note!

» For model designation please refer to Chapter 3, Page 12.
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COMPRESSOR DESCRIPTION
Product designation, screw compressor

3 COMPRESSOR DESCRIPTION

3.1 Product designation, screw compressor

GEA Grasso M and GEA Grasso LT series

1.] 2.

'3.|- 4. 5| [6]-

7. (8)

Compressor frame size

The type of capacity control

Application range

Swept volume letter

Vi-code

Compressor design

Maximum permitted pressure

Long rotor pitch

Product code description

Code Description

1. Compressor frame size

The type of capacity control '

Application range

Swept volume letter

Vi-code

Compressor design

Maximum permitted pressure

PIN|o|a|P|e|Dd

(8.) Long rotor pitch

1. Compressor frame size

The 24 available compressor frame sizes are described by the following letters.

Series Compressor frame size
Cc D E
M
H L M
LT P R S \' w Y z XA
XB XC XD XE XF XG XH
1 applies only for compressors of the GEA Grasso M series
C_101011_21
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COMPRESSOR DESCRIPTION
Product designation, screw compressor

2. Type of capacity control

(hereinafter called “Style”)

Code Description

"S"peed con

machine.

trolled capacity,

The compressor is driven by a variable speed drive. The capacity is controlled by the speed of the drive

The compressor is equipped with variable Vi and is only equipped with on Vi-slider.

"M"echanica

| capacity control,

The compressor usually runs at constant speed.
The capacity control is carried out via a mechanical slide control.
The compressor can be equipped with a fixed or variable Vi

3. Application range

Code Description
R Cold, air-conditioning-, heat pump technology "Refrigeration”
P Power generation "Power Generation"
A API| 619-Requirements "API| 619 Standard"

E

Expander operation
(energy recovery)

"Expander Operation"
(energy recovery)

4. Swept volume letter

The swept volume letter describes the theoretical swept volume flow of the compressor and will be
described with letters. The letters are identical to the letters of the compressor frame sizes.

The compressor frame size letter and the swept volume letter are the same in standard versions.

If not, the particular frame size has a reduced suction volume flow. This is a special compressor

design and considered a "heavy duty version".

Swept volume letter Suction volume flow Swept volume letter Suction volume flow
in m3h 2 in m%h 2

C 231 P 805

D 265 R 1040

E 321 S 1290

G 372 T 1460

H 471 Vv 1740

L 544 W 1990

M 708 Y 2390

N 870 z 2748
XA 3250
XB 4150
XC 4900
XD 5800
XE 7170
XF 8560
XG 9807
XH 11467

2 at 2940 rpm (50 Hz power system); for 60 Hz power system multiply by 1,2.

C_101011_21
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COMPRESSOR DESCRIPTION
Product designation, screw compressor

5. Vi-code
The Vi code describes the inner volume ratio of the screw compressor.
Code Vi fixed - Standard codes, all series
Vi 1.8 2.0 2.2 26 3.0 3.6 48 55
Code 18 20 22 26 30 36 48 55

Vi variable - Standard codes, GEA Grasso M series

Series M
Design M S
Vi 1.8..3.0 22.40 26..55 14..27 1.8..5.0
Code 1830 2240 2655 1427 1850

Vi variable - Standard codes, GEA Grasso LT series

Series LT
Frame size P,R,S, T,V,W,Y, Z, XA, XB, XC, XD, XE, XF XG, XH
Vi 1.8..3.0 2.2.4.0 26..55 1.8..2.8 2.2..3.8 2.6..5.2
Code 1830 2240 2655 1828 2238 2652

6. Compressor design

Code Description

Thrust bearing in sleeve bearing design, standard balance piston.

Booster: Standard-thrust bearing design, MR + FR, without balance piston.

Standard-thrust bearing design, MR + FR, with smaller balance piston.

Thrust bearing in Triax design, MR, with smaller balance piston.

Thrust bearing in Triax design, MR, without balance piston.

Thrust bearing in Triax design, MR + FR, Standard balance piston.

Thrust bearing in Triax design, MR + FR, with smaller balance piston.

Thrust bearing in sleeve bearing design, with smaller balance piston.

Thrust bearing in Tandem design MR, standard balance piston.

Standard-thrust bearing design, MR + FR, standard balance piston.

“S|OW|A|XR|<«|T|MO|O|T

Thrust bearing in Triax design, MR, standard balance piston.

variable capacity control with speed-control,
variable Vi with Vi-slide control,

no control slide.

Thrust bearing in Tandem design, MR.

7. maximum permitted pressure (gauge pressure)

The maximum permissible pressure is based on DIN EN 378-1 and describes the limits for
operating pressure, which may not be exceeded at the compressor during operations or after shut
down of the plant. In addition to the stability of the casing parts, the maximum permissible loads on
the drive shafts and bearings shall also be taken into account, which then result in the operating
conditions for the compressor (suction pressure, discharge pressure). The maximum permissible
pressure is marked on the type plate of the compressor.

The compressors are available in standard design types for three maximum allowable pressures:
* 28 bar
* 52 bar

C_101011_21
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COMPRESSOR DESCRIPTION

* 63 bar, available for selected frame sizes

Deviating from the standard, a different maximum permissible pressure can be agreed depending
on the application.

8. Long rotor pitch

The use of a long rotor slope enables the operational area to be expanded by individual
COMPpressors.

Only the compressors with a “long slope” are labelled with an additional letter.

Summary of nomenclature:

1] | 2] 3. 4. 6. 7] 8|
C,D,E G C,D,E G
S.M 18, 20 A
H,L M, N H, L M N 22, 26, 30 B
P,R,S, T P,R,S, T 36, 48, 55 g f—,ﬁ
V, W, Y, Z, XA A V, W, Y, Z, XA 1427. 1850 E 63
Variable | XB, XC, XD E XB, XC, XD 2640, 3248, 2648 H (L)
values XE., XF P XE. XF 1830, 2240, 2655 J
R K
18, 20 R
XG, XH XG, XH 22,26,30 S 28
, , 36, 48, 55 T
1828, 2238, 2652 \Y
C_101011_21
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COMPRESSOR DESIGN CRITERIA

4 COMPRESSOR DESIGN CRITERIA
Compressor Theore_tlcal Vi Compressor- Bearing . Drive-
. suction ZM/ZF . X . L Oil supply
Frame size adjustment equipment radial/axial motor
volume flow
[m3/h]
(0) (1 (2 (3) 4 (5 (6)
TS
C 231 5/6 ES B,C WIwW M/N F/E
TS
D 265 5/6 ES B,C WIW M/N F/E
TS
E 321 5/6 ES B,C W/wW M/N F/E
TS
G 372 5/6 ES B,C WIwW M/N F/E
TS
H 471 5/6 ES B,C WIwW M/N F/E
TS
L 544 5/6 ES B,C W/W M/N F/E
TS
M 708 5/6 ES B,C WIW M/N F/E
TS
N 870 5/6 ES B,C WIwW M/N F/E
P 805 5/6 TS A; B G/W M E
R 1040 5/6 TS A B G/W M E
S 1290 5/6 TS A; B G/W M E
T 1460 5/6 TS A B G/W M E
\Y, 1740 5/6 TS A; B G/W M E
w 1990 5/6 TS A B G/W M E
Y 2390 5/6 TS A; B G/W M E
4 2748 5/6 TS A B G/W M E
XA 3250 5/6 TS A; B G/W M E
XB 4150 5/6 TS A; B G/W M E
XC 4900 5/6 TS A; B G/W M E
XD 5800 5/6 TS A; B G/W M E
XE 7170 5/6 TS A B G/W M E
XF 8560 5/6 TS A; B G/W M E
XG 9807 5/6 TS A B G/W M E
XH 11467 5/6 TS A; B G/W M E
at 2940 rpm (50Hz power system); for a 60Hz power system, multiply values by 1.2.
(0) The values of the swept volume flow refer to the standard design of the compressor, when the frame size and the
swept volume have the identical letter (see data sheet model designation Chapter 3, Page 12)
) ZM numbers of lobes, male rotor
1
ZF numbers of lobes, female rotor
TS tandem slide system TS : infinitely variable Vi adjustment
)
ES single slide ES : infinitely variable Vi adjustment
standard configuration with solenoid valve blocks for capacity and Vi-adjustment of the compressor;
3
3) B special design without solenoid valves / solenoid valve blocks;

16
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COMPRESSOR DESIGN CRITERIA

flanged solenoid valves for capacity and Vi-adjustment on the compressor, suction filter”), check valve suction
side”, oilfilter”) (only frame sizes C, D, E, G)

@]

Roller bearings

Sleeve bearings

compressor operation with external oil pump

compressor operates without oil pump

flange motor

mln|lz|Z|e|=s

motor and compressor installed separately

with *) labeled components are optional.

C_101011_21
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CONDITIONS OF USE

5 CONDITIONS OF USE

The screw compressors can be operated under the most varied operating conditions within the
given limits of application according to the requirements involved. The limits of application listed
below are based on the thermodynamic ratios and are based on the operating conditions and
design. The tabulated data apply for single, two-stage and heat pump operation. Depending on the
specific operating conditions, the compressor selection software provided by the manufacturer may

impose limitations on the limit values stated in the table.

Hint on compressor selection!

» For the concrete application, selection and checking will be carried out in the

manufacturer’'s compressor selection program "RTSelect".

/\ Caution!

Warning about compressor damage!

» To avoid "zero flow" in the compressor, which can damage the compressor, the minimum
control slide positions in the "RTSelect™ manufacturer's compressor selection programs need
to be observed. "Minimal control slide position <value>% accepted start."
» If the stated value is "> 0"coordination with the manufacturer is required to implement a
stroke limitation of the control slide to prevent zero delivery during compressor operation. The
stroke limitation can be carried out virtually by the compressor control system ("virtual stop

sleeve").

. <28b
Permissible pressure (EN 378) ar
(Overpressure) P max. or

<52 bar
min. >1,5
Pressure ratio (p. / po) ™
max. <22
Pressure difference (p; - po) Ap min. >0.8 bar3
Suction temperature 4 ton min. >-60°C
Discharge temperature (compressor outlet) te max. <120°C

3 Depending on the compressor size, the specific application, and operating conditions, different values may apply. (M-series, C, D,

E, G, see Section 6.9, Page 55, M-series: H, L, M, N, see Section 7.9, Page 106, LT-series, P - XH, see Section 8.18,

Page 181)

4 A dry-saturated steam has to be ensured during the suction process (no liquid).

18
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CONDITIONS OF USE

Compressor frame size E/G" M/N )
C/D H/L
28 bar 52 bar 28 bar 52 bar

3000 min! 150 150 220 300 300 530
max. drive power (kW) at

3600 min! 180 180 265 360 360 640
Max. nominal torque ™ Nm 500 500 710 960 960 1700
Max. allowable speeds (rpm) min-! 6000 6000 6000 4500 4500 4500
minimum speed limits min-"! 1000 1000 1000 1000 1000 1000
Compressor frame size P R/SIT | VIWIY | ZI XA XB)I(;( c/ XE/ XF | XG/ XH

3000 min™! 530 530 1250 1250 1800 3280 3472
max. drive power (kW) at 3600 min’ 640 640 1500 1500 2160 3940 4193

4500 min™! - 800 - - - - -
Max. nominal torque ™ Nm 1700 1700 4000 4000 5750 10440 11278
Max. allowable speeds (rpm) min! 3600 4500 3600 3600 3600 3600 3600
minimum speed limits min-! 1500 1500 1500 1500 1500 1500 1500

“) For type E/G and M/N shaft ends are different for 28 bar and 52 bar version.
™) When running the compressor the maximum torque falls by 25% as opposed to electrical drives.
The nominal maximum driving power is the upper limit determined by the shaft end. The testing will

be carried out in the compressor selection program.

C_101011_21
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CONDITIONS OF USE

Practical advice!

» All requirements stated in the sections "Operating limits", "Installation", and those
listed below must be met to ensure the safe operation of the compressor!

» Compressors designed for a discharge pressure of up to 52 bar or 63 bar are made from
a higher-strength housing material and equipped with special components.

» Minimum suction overheating in compressor inlet: "wet" operation is not possible.

» For Ap=p-p,=<2.9bar, an external oil pump must be provided for the compressor
frame sizes C to N.

» For A p =p-p, <4 bar for compressors in the LT series with Vi settings range a function
oil pressure of pg; = pot+ 4.5 bar oil needs to be maintained.

» For 1 = 8 gas vibration protection is required.

» For CO,-applications, depending on the operating conditions, the use of a full-flow oil
pump for injection and functional oil must be checked for compressors of all types. For types
Z to XH, depending on the operating conditions, the use of either a full-flow oil pump or a
bypass oil pump for the functional oil must be checked.

» The minimum compressor discharge temperature temust be at least 10 K above the
condensing temperature (tg = t; + 10 K).

» Due to the solubility of refrigerant in the oil following applies:

+ for Ammonia:
- te2to; +5K;
— te2 to; + 10 K,when using a PAG oil (solubility of the refrigerant in the oil).

« for R22, R134a, R404A, R407C, R410A, R507, CO,, natural gas, hydrocarbon
compounds:

— to 2toj + 10 K, when the refrigerant is soluble in the oil.

— To determine the permissible difference between the discharge temperature (t.)
and the oil inlet temperature (tg;), it is necessary to determine the viscosity and

consult the solubility diagram for the refrigerant-oil pairing from the lubricant
supplier for the specific application case.

» An oil viscosity of 27...70 ¢St must be ensured for bearing oil supply (sizes XG, XH:
215...70 cSt). Take into account the drop in viscosity due to refrigerant dissolved in the oil!
» Limits for temperature differences will be considered in compressor selection programs.
» The oil temperature at the compressor inlet must be at least 18°C, the oil must be
preheated if necessary.

» The rate of temperature change at compressor suction side should not exceed 0,1 K/s.
» Rotation direction: view of compressor’s driving shaft clockwise.

» For individual cases outside the permitted speed coordination needs to made with the
manufacturer.

o Discharge pressure / condensation ton Suction temperature (compressor
C

pressure inlet)

Discharge temperature (compressor

. t
Po Suction pressure e outlet)

20
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CONDITIONS OF USE

Ap Pressure difference (p¢ - po) te Condensing temperature

Oil inlet temperature into the

Pressure ratio / toi
m (Pe/ Po) Ol compressor

Notes:

1. During tests of a certain application case, all the conditions specified in the table must be
considered and adhered to.

2. Should the given limits not be adhered to in individual cases, the manufacturer needs to be
consulted.

3. In addition to the application limits listed the operating conditions relevant to the compressor
type need to be taken into account (e.g. start routine, oil pressure, oil quantity etc.).

4. Depending on the requirements of refrigeration economizer operation proceeds between the
100% and approx. 70% control slide positions.

5. When using R134a as a refrigerant and anevaporating temperature > 60 °C the manufacturer
must be consulted.

C_101011_21
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M series; frame sizes C,D, E, G
E

Nominal data; frame sizes C, D, E, G

6 M series; frame sizes C,D, E, G
6.1 Nominal data; frame sizes C,D, E, G
Nominal data; frame sizes C, D, E, G; 28 bar
Compressor frame size
Cc D E G
Design M | Design S | Design M | Design S | Design M | Design S | Design M | Design S
Intake vol fl
ntake volume flow [me/h] 231 265 321 372
at 2940 min""'
Number of teeth rotors
MR/ FR M 5/6
Speed, max [rpm] 6000
Speed, min [rpm] 1000
Range
of the capacity control, 10% " ... 100 %
stepless
Max. Driving power
at 50Hz / 60Hz [IeW] 1507180
Max. Nominal torque [Nm] 500
o 1.8..3.0 14.97 1.8..3.0 14.27 1.8..3.0 14.97 1.8..3.0 14.27
Vi variable 2.2.4.0 18 50 2.2..4.0 18,50 22.4.0 1850 2.2..4.0 18 50
26..55 T 2.6..55 T 26..55 T 2.6..5.5 T
1.8/2.0/ 1.8/2.0/ 1.8/2.0/ 1.8/2.0/
Vi = fixed 22/26/ 22/26/ 22/26/ 22/26/
t=xe 3.0/36/ ; 3.0/36/ ; 3.0/36/ ” 3.0/36/ ”
48/55 48/55 48/55 48/5.5
M f inerti
ass momentofinertia |\, 0.0325 0.0385 0.0618 0.0716
of the rotor pair
Weight without motor
with / without coupling [ka] 392 /292 401 /301 444 | 344 451 /351
housing

" This value may vary depending on the operating conditions.

C_101011_21
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M series; frame sizes C, D, E, G
Nominal data; frame sizes C, D, E, G

Nominal data; frame sizes E, G; 52 bar

Compressor frame size
E G
Design M Design M
Swept volume letter Swept volume letter
Cc D E G

Intake volume flow [me/h] 231 265 321 372
at 2940 min""!
Number of teeth rotors
MR /FR [ 5/6
Speed, max [rpm] 6000
Speed, min [rpm] 1000
Range
of the capacity control, 10% " ... 100 %
stepless
Max. Driving power
at 50Hz / 60Hz [leW] 1507180
Max. Nominal torque [Nm] 710

1.8..3.0 1.8..3.0
Vi variable 2.2.40 22.4.0

26..55 26..55

. 1.8/2.0/22/26/

Vi = fixed 1.8/2.0/22/26/3.0/3.6/4.8/5.5 30/36/48/55
Mass moment of inertia |\, 0.0469 0.0529 0.0618 0.0716
of the rotor pair
Weight without motor
with / without coupling [ka] 444 | 344 451/351
housing

" This value may vary depending on the operating conditions.
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M series; frame sizes C,D, E, G
Main dimensions; frame sizes C, D, E, G

6.2 Main dimensions; frame sizes C,D, E, G

Frame Sizes C, D
Single settings with coupling housing; mounting plate

224

Spherica
| washer

o
=
236,3

2 Conical
seal

3 Coupling
housing

267,3

4 Screw
Compre
ssor
Package

Main dimensions, connection dimensions

Single settings with coupling housing; mounting plate

Compressor without coupling housing and coupling

Main dimensions Frame size C Frame size D
11 [mm] 389.5 419.5
12 [mm] 438.5 468.5
13 [mm] 553.5 583.5
Drive s:?r:rii]ameter 40 h6 40 h6
Suction side DN 80 DN 80
Connection Discharge side DN 65 DN 65
Economizer DN 40 DN 40

approx. Weight (kg)
with/without 392 /292 401/301
Coupling housing

For the dimensions of the coupling housing see Section 6.3, Page 32 and the following:
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M series; frame sizes C,D, E, G
Main dimensions; frame sizes C, D, E, G

Frame Sizes C, D
Single settings with coupling housing; direct fixing

3 Coupling
housing

4 Screw
Compre
ssor
Package

M M20

t 35 mm

Main dimensions, connection dimensions

Single settings with coupling housing; direct fixing

Compressor without coupling housing and coupling

Main dimensions Frame size C Frame size D
11 [mm] 389.5 419.5
12 [mm] 438.5 468.5
13 [mm] 553.5 583.5
Drive s:e[lrfrt"cri]i]ameter 40 h6 40 h6
Suction side DN 80 DN 80
Connection Discharge side DN 65 DN 65
Economizer DN 40 DN 40

approx. Weight (kg)
with/without 392 /292 401/301
Coupling housing

For the dimensions of the coupling housing see Section 6.3, Page 32 and the following:
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M series; frame sizes C,D, E, G
Main dimensions; frame sizes C, D, E, G

Frame Sizes C, D
Single settings with mounting plate

83 251

384
N [
|
0
&
BT
|
]
|
1
|
)
[©
-
494
384
|
£ - | =1 ]
P o
+
)
e\ . | @
o @o°

2 + ) | I °
o~ © )
o © ook « ® )
Pl o Eu: o o 1
‘ ] ? — = ]
| 76 L1 1345
L2 R
L3
Fig.4
—— R View from Bottom 3 Mountin
90 90
$22 0 g plate
4 Screw
¢ Compre
0| ssor
3 Package

522
51

480
400
—

oY

53 L4

Main dimensions, connection dimensions

Single settings with mounting plate

Compressor
Main dimensions Frame size C Frame size D

11 [mm] 389.5 419.5
12 [mm] 438.5 468.5
13 [mm] 553.5 583.5
14 [mm] 217.5 2475
Drive s:e[lrfrt"cri]i]ameter 40 h6 40 h6
Suction side DN 80 DN 80
Connection Discharge side DN 65 DN 65
Economizer DN 40 DN 40

approx. Weight (kg) 292 301
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M series; frame sizes C, D, E,
Main dimensions; frame sizes C, D, E,

G
G

Frame Sizes C, D
Single setting

20

359

224

f L
R

—==— R view from Bottom

M18 (4x
P16 (4%)
- 1)
® I :::‘ﬂ1
F Q
i & ® o° [
gaes (|| IONe® oH |0 3
R ;f o [e) 00,
® ® f
e D
L ¥
15 L4

Fig.5

Compre

ssor

Screw

Compre

ssor

Package

M16

34 mm

Main dimensions, connection dimensions

Single setting

Compressor

Main dimensions

Frame size C

Frame size D

11 [mm] 389.5 419.5
12 [mm] 438.5 468.5
13 [mm] 553.5 583.5
14 [mm] 293.5 323.5
Drive s:?r:r:i]ameter 40 h6 40 h6
Suction side DN 80 DN 80
Connection Discharge side DN 65 DN 65
Economizer DN 40 DN 40
approx. Weight (kg) 292 301
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M series; frame sizes C,D, E, G
Main dimensions; frame sizes C, D, E, G

Frame Sizes E, G

Single settings with coupling housing; mounting plate

94

| N

I RCH

| = 3
-t

\
‘ﬁ%ﬁ:’

2465

2329

Fig.6

Spherica
| washer

Conical
seal

Coupling
housing

Screw
Compre
ssor
Package

Main dimensions, connection dimensions

Single settings with coupling housing; mounting plate

Main dimensions

Compressor without coupling housing and coupling

Frame size E

Frame size G

Coupling housing

11 [mm] 4255 454.5
12 [mm] 476 505
13 [mm] 599.5 628.5
Drive shaft diameter 40 h6 (28 bar) 40 h6 (28 bar)
d [mm] 45 h6 (52 bar) 45 h6 (52 bar)
Suction side DN 80 DN 80
Connection Discharge side DN 80 DN 80
Economizer DN 40 DN 40
approx. Weight (kg)
with/without 444 ] 344 451/351

For the dimensions of the coupling housing see Section 6.3, Page 32 and the following:

28
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M series; frame sizes C,

Main dimensions; frame sizes C,

D,E, G
D,E G

Frame Sizes E, G

Single settings with coupling housing; direct fixing

N
=l
©) [®

5 | 05 g[

¥

t

233

|
'ﬁﬁ?ﬁﬁ

246,5

3 Coupling
housing

4 Screw
Compre
ssor
Package

M M20

t 35 mm

Single settings with coupling housing; direct fixing

Main dimensions

Main dimensions, connection dimensions

Compressor without coupling housing and coupling

Frame size E

Frame size G

11 [mm] 4255 4545
12 [mm] 476 505
I3 [mm] 599.5 628.5

Drive shaft diameter

40 h6 (28 bar)

40 h6 (28 bar)

d [mm] 45 h6 (52 bar) 45 h6 (52 bar)
Suction side DN 80 DN 80
Connection Discharge side DN 80 DN 80
Economizer DN 40 DN 40
approx. Weight (kg)
with/without 444 ] 344 451/351

Coupling housing

For the dimensions of the coupling housing see Section 6.3, Page 32 and the following:
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M series; frame sizes C,D, E, G
Main dimensions; frame sizes C, D, E, G

Frame Sizes E, G
Single settings with mounting plate

94

404

249
25

L3

404

124

90

—— R View from Bottom

90 @ 22 (4x)

134,5

FarY
U

58

Mountin
g plate

Screw
Compre
ssor
Package

Main dimensions

Main dimensions, connection dimensions

Single settings with mounting plate

Compressor

Frame size E

Frame size G

11 [mm] 4255 4545
12 [mm] 476 505

13 [mm] 599.5 628.5
14 [mm] 2475 276.5

Drive shaft diameter

40 h6 (28 bar)

40 h6 (28 bar)

d [mm] 45 h6 (52 bar) 45 h6 (52 bar)
Suction side DN 80 DN 80
Connection Discharge side DN 80 DN 80
Economizer DN 40 DN 40
approx. Weight (kg) 344 351
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M series; frame sizes C,D, E, G
Main dimensions; frame sizes C, D, E, G

Frame Sizes E, G
Single setting

20

379

|

|

I

T

\

I

\

|

|

[

[}

[
494

[©
©)

224

99

©
-

< (0
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L3

R M18 (4x)
o RView from Bottom 16 (4x
o t ‘ Fig.9
E > i e 3 Compre
| \ ﬂ I ssor
- I © o° | o} |
o o C Gl |2 4 cami
fnes T’* —o-o o | N & Compre
A , Jo_ oo ssor
§§a o <>ﬂ w | Package
T 111 I | ] =‘
Dll—:lu : | M M16
Tl * t 34 mm
15 L4

Main dimensions, connection dimensions

Single setting
Compressor
Main dimensions Frame size E Frame size G
11 [mm] 425.5 454.5
12 [mm] 476 505
13 [mm] 599.5 628.5
14 [mm] 3235 352.5
Drive shaft diameter 40 h6 (28 bar) 40 h6 (28 bar)
d [mm] 45 h6 (52 bar) 45 h6 (52 bar)
Suction side DN 80 DN 80
Connection Discharge side DN 80 DN 80
Economizer DN 40 DN 40
approx. Weight (kg) 344 351
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M series; frame sizes C,D, E, G
Coupling housing

6.3 Coupling housing
for compressor frame sizes C, D, E, G

Coupling housing; IEC, NEMA; centring bush @ 250 ; @ 11 inch

without mounting plate

with mounting plate

o1

5y,

Coupling housing Model
Frame size 12, IEC, NEMA
Centring bush @ 250 ; @ 11 inch 0820000 0820139
Centering hub diameter D1 250 11 inch
Pitch diameter of the motor bracket D2 300 12.5inch
Thread for motor bracket G 4x M16

40 h6 (28 bar)
Drive shaft diameter d

45 h6 (52 bar)

Mounting screws

motor overturning moment

Coupling housing - unit frame M20
Maximum allowable torque on the motor flange by 2000 Nm
motor weight

Maximum allowable torque on the motor flange by 1500 Nm

Coupling housing

Space for coupling, compressor-side

Compressor frame size

Frame size 12, IEC, NEMA

Centring bush @ 250 ; @ 11 inch ¢D E, G

Hub flange diameter TA <145 mm <175 mm

Hub diameter B <85 mm < 95mm

Mounting dimension a =25 mm =25 mm

Distance b =50 mm =50 mm

C_101011_21
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M series; frame sizes C,D, E, G

Coupling housing

Coupling housing; frame size 13, IEC, NEMA; centring bush @ 350 ; @ 300; @ 14 inch

without mounting plate

with mounting plate

Coupling housing Model
Frame size 13, IEC, NEMA
Centring bush @ 350 ; @ 300; @ 14 inch 0820002 0820005 0820006 0820007
Centering hub diameter D1 350 350 300 14 inch
Pitch diameter of the motor bracket D2 400 400 350 16 inch
Thread for motor bracket G 8x M16 8x M16 4x M16 4x M16
Start angle of the thread s 22.5° 22.5° 45° 45°
40 h6 (28 bar)
Drive shaft diameter d
45 h6 (52 bar)
Coupling housing length L1 268 298 268 268
D|sta.nce motor flange - frame bracket coupling L2 %0 120 2 %
housing

Mounting screws

motor overturning moment

Coupling housing - unit frame M20
Maximum allowable torque on the motor flange by 2500 Nm
motor weight

Maximum allowable torque on the motor flange by 1500 Nm

Coupling housing

Space for coupling, compressor-side

Compressor frame size

Frame size 13, IEC, NEMA

Centring bush @ 350 ; @ 300; @ 14 inch cD E, G
Hub flange diameter A <145 mm <175 mm
Hub diameter agB <85 mm <95mm
Mounting dimension a 225 mm 225 mm
Distance b =50 mm =50 mm
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M series; frame sizes C,D, E, G
Coupling housing

Coupling housing; frame size IEC, NEMA; centring bush @ 450; 18 inch

without mounting plate with mounting plate

%0
go1

25

Coupling housing Model

Frame size 14, IEC, NEMA

Centring bush @ 450 ; @ 18 inch 0820004 0820008
Centering hub diameter D1 450 18 inch
Pitch diameter of the motor bracket D2 500 20 inch
Thread for motor bracket G 8x M16 8x M20
Start angle of the thread s 22.5° 0

40 h6 (28 bar)
45 h6 (52 bar)

Drive shaft diameter d

Mounting screws

Coupling housing - unit frame M20
Maximum allowable torque on the motor flange by 2900 Nm
motor weight

Maximum allowable torque on the motor flange by 1500 Nm

motor overturning moment

Space for coupling, compressor-side

Coupling housing Compressor frame size
Frame size 14, IEC, NEMA
Centring bush @ 450 ; @ 18 inch cD E, G

Hub flange diameter TA <145 mm <175 mm

Hub diameter B <85 mm < 95mm

Mounting dimension a =25 mm =25 mm

Distance b 250 mm 250 mm
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M series; frame sizes C,D, E, G
Coupling housing

Coupling housing; frame size IEC; centring bush @ 550

without mounting plate with mounting plate

Coupling housing Model
Frame size IEC

Centring bush @ 550 0819882
Centering hub diameter D1 550
Pitch diameter of the motor bracket D2 600
Thread for motor bracket G 4x M20

40 h6 (28 bar)
45 h6 (52 bar)

Drive shaft diameter d

Mounting screws

Coupling housing - unit frame M20
Maximum allowable torque on the motor flange by 4850 Nm
motor weight

Maximum allowable torque on the motor flange by 1500 Nm

motor overturning moment

Space for coupling, compressor-side

Coupling housing Compressor frame size
Frame size IEC

Centring bush @ 550 ¢.D E,G
Hub flange diameter gA <145 mm <175 mm
Hub diameter gB <85 mm < 95mm
Mounting dimension a =25 mm =25 mm
Distance b =50 mm =50 mm
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M series; frame sizes C, D,

E, G
Connections Types C, D, E, G

6.4 Connections Types C,D, E, G
P+l DIAGRAMM

General note on P+| diagram.

» The P+| diagram applies to the screw compressor only.

» The P+| diagram for the screw compressor only shows the connecting conditions to the
screw compressor package.

» The P+| diagram of the screw compressor does not consider the piping scheme and the
safety devices of the screw compressor package.

» The nameplate of each compressor is marked with the pertaining P+l number of the screw
compressor.

» The specified oil supply diagram of the compressor is part of the documentation and will
be supplied with the compressor.

P+l diagrams are available for connecting the package oil circuit to the compressor, which will be
determined based on the usage of the machines and have special labels.

C_101011_21
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M series; frame sizes C, D, E,
Connections Types C, D, E,

G
G

— | Oil+
C Oil -
Oil + O|.I feed; oil flow inside the compressor 1| capacity control Vi adjustment
(high pressure)
Oil - Oil flow inside the compressor (low 2 | Solenoid valves ; Capacity control/ Vi adjustment
pressure)
3 | Shaft Seal
C /C1 | Oil supply; functional oil, injection oil 5 | Balance piston
B, 7 | Injection oil quantity adjustment 6 | Radial bearing of the rotors (suction side)
7 | Injection oil quantity adjustment
| OII channgl: functional oil discharge side, 9 | Radial bearing of the rotors (discharge side)
injection oil
I Oil channel: injection oil to working 10 | Thrust bearing of the rotors
chamber
Oil return of the bearing oil of the discharge side in the direction
12,13 .
of the working chamber
C_101011_21
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M series; frame sizes C, D, E
Connections Types C, D, E, G

,G

— |Oil+
Oil -

Oil feed; oil flow inside the compressor

injection oil

Oil + (high pressure) 1 | Capacity control/ Vi adjustment
Oil - Oil flow inside the compressor (low 2 | Solenoid valves ; Capacity control/ Vi adjustment
pressure)
3 | Shaft Seal
C/C1 | Oil feed; functional oil 5 | Balance piston
B | Oil feed; injection oil 6 | Radial bearing of the rotors (suction side)
7 | Injection oil quantity adjustment
| Oil channel: functional oil discharge side, 9 | Radial bearing of the rotors (discharge side)

Oil channel: injection oil to working
chamber

10

Thrust bearing of the rotors

12,13

Oil return of the bearing oil of the discharge side in the direction
of the working chamber

38
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M series; frame sizes C,D, E, G
Connections Types C, D, E, G

CONNECTIONS

| LD
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r m |
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/ / / / / /
¢/ v/ o/ B/ [B1 [P M |22
V3

N P A
VS T O - -
g
r— <
© o s
iy P

1lg®. 2 O)

© O A 2 o
= &
7@/@ \ C)‘:::/ ;l

o\ \ \
J ’3\\\\1 \\LZ\ \ s

\H1 \R
Fig.10:  Connections, example: frame size E, Vi-variable
* solenoid valves, description, function and arrangement depending on compressor-design and -execution, see
Page 43
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M series; frame sizes C, D, E
Connections Types C, D, E, G

,G

Nominal diameter/thread
Connection Purpose Compressor frame size
C,D E, G
A Suction nozzle DN 80 * DN 80 *
B Inje.ction oil quantit.y .adjl'Jstmfent G
Optional: external injection oil supply
B1 Additional oil injection M16 x 1.5
C Function- and injection oil M33 x 2
Optona o omection & Vis3x2
“ Optional: external oil supply for solenoid valve
when function- and injection oil via connection C M16x 1.5
Cc2 Option: function oil bearings discharge housing M16 x 1.5
H1 Refrigerant injection (LP) M16 x 1.5
H2 Refrigerant injection (HP) M16 x 1.5
K Measuring suction pressure G
L Measuring discharge temperature M12 x 1.5
M Measuring discharge pressure GV
N Qil return from oil separator M16 x 1.5
O Oil drain plug M16 x 1.5
P Gas vibration protection M16 x 1.5
R Economizer DN 40 *
S Measuring oil pressure GV
T Measuring oil temperature M12x 1.5
Vi \S/:::i(\:/zlszrt suction side M16 x 1.5
e[S et
V| ypase suoton s chock vave M24x 15
VS Vibration sensor connection Ya* -28 UNF x 10
W Service port discharge side M10 x 1
X1 Overflow valve connection M48 x 2
X2 Measuring suction temperature M12 x 1.5
Z1,2722,73 Discharge nozzle DN 65 * | DN 80 *

Flange connection required, see tables Page 42, Page 42

Qil filtering

» If there is no oil filter module fitted in the compressor package, an oil filter module
configured by the manufacturer can be fitted directly on connection C of the compressor.

» Connections for monitoring the oil circuit as well as service ports are located on the oil filter
module.

40
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M series; frame sizes C,D, E, G
Connections Types C, D, E, G

ELECTRICAL CONNECTIONS

Connection Purpose Inlet Outlet
U1 Position sensor: position display control slide / Vi-slide 24V (DC) 4-20 mA
u2 Position sensor: position display control slide stop 24V (DC) 4-20 mA
Y1 Solenoid valve
Y2 Solenoid valve ; i

The fqnctlon qf eac?h solenoid 220 V/ 230 V AC
Y3 Solenoid valve valve is described in the 110V AC
- chapter "Solenoid valves" of
Y4 Solenoid valve Installation- and Maintenance 24V DC
Y5 Solenoid valve manual. 230V'/240 VAC, ATEX
110 V/ 120 V AC, ATEX
Y6 Solenoid valve 24 V DC, ATEX
Y7 Solenoid valve (NO) \I;:f/gas pressurized check

C_101011_21
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M series; frame sizes C,D, E, G

E
Connections Types C, D, E, G

Flange connections

Form A Form B
Da

0-Ring 0-Rin
| / 1
| |

NN
LN

—~
o~ = \ i
\ I
NE
| |
M
L Di
D
I
Suction nozzle Discharge nozzle Discharge nozzle Economizer
A 21; 22 Z3 R
Di 92 @ 65 J 65 @ 44
D 135 @108 135 @ 85
Da o 165 o112 170 o085
M M16 M16 M16 M12
T 34 34 34 27
n 4 4 4 4
Form B B B A
O-Ring 100 x 5 70x5 100 x 5 55x3
Suction nozzle Discharge nozzle Discharge nozzle Economizer
A 21,22 Z3 R
Di 92 80 80 J 44
D 135 @135 135 @ 85
Da o 165 o132 @170 o085
M M16 M16 M16 M12
T 34 34 34 27
n 4 4 4 4
Form B B B A
O-Ring 100 x 5 100 x 5 100 x 5 55x3
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M series; frame sizes C,D, E, G
Connections Types C, D, E, G

Description, arrangement of solenoid valves

e .
Design Compressor design Vi Detail fr?m connection
diagram
"s" T Vi variable
Triax
Vi fixed
ngn
Standard
e
Triax
"M" Vi variable
g o
Booster Vi fixed
C_101011_21
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M series; frame sizes C,D, E, G
Conditions for Refrigerant Connections

6.5 Conditions for Refrigerant Connections

Connection Filter mesh size Remarks

Suction nozzle

100
upstream of the compressor um

During pressure compensation after stopping of the compressor, care
should be taken to prevent foreign matter from getting into the
Pressure nozzle compressor together with refrigerant vapour flowing back from the
plant components arranged downstream of the compressor.

100 ym A filter can be used as an option.
Economizer connection Area of application between 100% and approx. 70% control slide
upstream of the compressor 100 ym position, depending on the refrigerant requirements. At economiser

operation during part-load operation, care should be taken to maintain
the projected intermediate pressure.

Refrigerant injection Refrigerant injection should only be used in conjunction with inertia-
connection free temperature measurement on the compressor pressure side
upstream of the compressor 100 ym (time constant k < 10 sec). When operating with refrigerant injection,

the regulating valve should be sized to ensure that no liquid
refrigerant enters the oil separator downstream.

/\ Caution!

Destruction of the filters and the compressor by suctioned liquids

Liquid (refrigerant or oil) can lead to destruction of the filter at the suction nozzle and
economizer connection.

» Ensure that no liquids are suctioned.

Practical advice Design of the connection pipelines!

» Due to the screw compressors working principles, dynamic pressure points occur
proportionally to the drive speed multiplied by the number of teeth on the male rotor on the
connection with the screw compressor. These loads need to be included when designing the
connection pipes.

Instruction for routing the pipe at the discharge connection

» The piping must be laid in such a way that liquids can drain freely from the compressor
into the oil separator.

C_101011_21
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M series; frame sizes C, D, E, G
Installation of the compressor

6.6 Installation of the compressor

Installation conditions:

compressor mounting surface - overall evenness of mounting feet: 0.5 mm
- support thickness: = 25 mm

Mounting the compressor

Single setting with coupling housing,

Single setting with coupling housing and mounting plate Direct fixing

Fig.11
1 Spherical 3 Coupling
washer housing
Conical seal 4 Screw
. Compressor
3 Couplmg Package
housing
4 Screw M M20
Compressor t 35 mm
Package

Information on the safe stability and safe function of the compressor.

» The height and angle offset between the pressure nozzle and the supporting surface of the coupling housing must be
compensated.

During the annual maintenance of the compressor, the mounting screws of the compressor must be retightened to the tightening
torques given in the table Page 47.

C_101011_21
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M series; frame sizes C,D, E, G
Installation of the compressor

Mounting the compressor

Single setting
with mounting plate

Single setting

amn L
—4
Fig.13
3 Mounting plate, screwed with the compressor
4 Screw Compressor Package

M
[ / =3
Fig.14
3 Compressor
4 Screw Compressor Package
M M16
t 34 mm

Information on the safe stability and safe function of the
compressor.

» The height and angle offset between the pressure
nozzle and the supporting surface of mounting plate must
be compensated.

Information on the safe stability and safe function of the
compressor.

» The height and angle offset between the pressure
nozzle and the supporting surface of the compressor
housing must be compensated.

torques given in the table Page 47.

During the annual maintenance of the compressor, the mounting screws of the compressor must be retightened to the tightening

46
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M series; frame sizes C, D, E, G
Installation of the compressor

Required tightening torque of the mounting screws of the compressor

Compressor- Screw/thread Tightening torque)[Nm]
Frame size

C,D,E G
with coupling housing, M16 210
Mounting plate
C,D,E G
with coupling housing, M20 425
Direct fixing
C,D,E G
Single setting, M20 425
Mounting plate
C,D,E G
Single setting,

M16 210

1) based on screw quality 8.8 and friction coefficient 0.14

Drive motor, coupling

For single setting without coupling housing, the alignment of the drive motor to the compressor
must be done according to the requirements of the coupling manufacturer. Familiarise yourself with
the installation instructions of the coupling manufacturer and use them according to these
instructions. The alignment of the drive motor must be repeated after the initial assembly at
operating temperature. Retain a logged record of the alignment.

C_101011_21
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M series; frame sizes C,D, E, G
Technical requirements for couplings

6.7 Technical requirements for couplings
When using a coupling not supplied from the manufacturer the following conditions need to be met:
Compressor frame size
E, G
Parameter C,D 28 bar
52 bar
180
Max. Driving power (60 Hz) kW 180
265
500
Nominal torque Nm 500
710
1250
Max. Start-up torque Nm 1250
1750
Max. Speed rpm 6000
Maximum dynamic unbalance
gcm 20
allowable
permissible N 500
radial force Fr 1
permissible
. N 200
axial force Fp
shaft diameter 40 h6
. mm 40 h6
Compressor 45 h6
min. distance between
Shaft ends mm 60 *5
compressor/motor?)

" E/G frame size compressors at 28 bar and 52 bar have different drive shaft ends.

) Permissible forces that may impact the compressor shaft end. The selection of coupling and the
orientation are to be set up so that this force is not exceeded.

2) Values apply to simply functioning mechanical shaft seals (Standard). When using double
mechanical seals contact needs to be made with manufacturer.

The maximum permitted drive capacities listed are upper limits determined by the drive shaft ends.
Due to wear on the bearings, these drive forces shall not be achieved within a compressor size for
all the available flow volumes. The review will be carried out in the compressor selection program.

design of the compressor shaft end: cylindrical with feather key.

attachment of the compressor shaft end: positively connected via feather key, with additional stack assembly.
Direction of rotation: clockwise and counter clockwise

Start up and shut down frequency maximum 10 per hour

operating temperature range: - 20 °C to + 55 °C for dynamic operating load
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Shaft end of the compressor

Compressor frame size
Pressure stage
C,D,E, G E, G
28 bar 52 bar
L1 L2 D 40 h6 45 h6
L1 5 5
L2 45 40
z 12 14
T 5 4
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6.8 Vibrations, sound, permissible piping loads; frame sizes C, D, E, G
Speed
Main excitation frequencies
3000 rpm 3600 rpm 4500 rpm 6000 rpm
fl 50 60 75 100
2 100 120 150 200
3 250 300 375 500
f4 500 600 750 1000

Balance grade

Compressor frame size

C,D,EG

Balance grade of rotors

Balance grade G (mm/s)

acc. DIN ISO 21940 G633

Vibration limit values

Effective vibration velocity/ RMS 1)

Compressor frame size in frequency range A between 10 and 1000 Hz 2

Permissible limit value (mm/s)34)5)6)

C,D,E G 4.0

1) Measuring method according to DIN ISO 10816.

2) Frequency range to be measured, minimum up to 1000 Hz; above 4000 rpm, minimum up to
1500 Hz

3) In case of rigid installation of compressor.

4) The installation of compressor as well as the design of frame and pipes of the package must be
considered so that the limit values of vibration velocity do not exceed.

5) Limit values are valid up to 3000 rpm. For a speed of 3600 rpm and higher the limit value must
be multiplied by 1.2.

6) The expected value of effective vibration velocity during trouble-free continuous operation is 50%
of the above mentioned limit value with optimal frame design.

Recommended monitoring limits:
WARNING: 75... 100% of the permissible limit value
SHUTDOWN: 115...140% of the permissible limit value

Practical note: Limit values standstill monitoring, standstill measurement

If the effective vibration velocity measured at standstill is more than 25% of the specified limit
value:

» Reduce the influence of the spurious oscillations.
» Avoid sudden excitations.
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,E, G

D
D,E,G

Mass moment of inertia, torsional stiffness of the compressor rotor pair

Prescription Torsional analysis of drive train

» Careful mechanical design and construction of the compressor unit.
» Performance of a torsional analysis of the drive train to ensure safe operation outside the
critical torsional natural frequencies.

The values of the mass moment of inertia and torsional stiffness of the compressor rotor pair
required for the torsion analysis are given in the table below. The values are valid for compressors
with a maximum discharge pressure of 28 bar in compressor designs "B", "S", "R". Values for
different compressor designs can be obtained from the manufacturer.

Compressor frame size

C D E G

Mass moment of inertia [kg

2 0.0325 0.0385 0.0618 0.0716
m<]

Torsional stiffness [kNm/rad] 110 110 113 113

Sound

Compressor frame size C D E G

Sound power level
dB (A) 82 83 84 85
Lwa

Emission sound pressure
level dB (A) 68 69 70 71
Loa

The sound power of the compressor depends on its capacity and varies with the operating
conditions of the plant. The emitted sound is caused by the compression process, gas pulsations
and vibrations. The noise level is strongly influenced by the interaction between the compressor
and the compressor package. In practice, the sound power levels may differ from the specified
values.

The indicated values apply only for the following operating conditions with a variation of + 3 dB:
*  Speed n=2900 ... 3100 rpm

*  Qil temperature 45...55 °C

*  Medium NH3 (R717)

* Operating points ty/t; [°C]: 5/50; -10/45; -35/40; without economizer

* Operating points pg/p; [bar.a]: 5,2/20,3; 2,9/17,8; 0,96/15,5; without economizer

The inner volume ratio must be the best Vi value calculated in the compressor selection program
for the specified operating point.

The emission sound pressure level L, in dB(A) at a distance of 1 m from the machine surface (A

near level with free field conditions on a reflective base area) is a table value reduced by 13 to 17
dB(A) compared to the sound power level L.
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A-weighted sound power level according to DIN EN ISO 9614-2 and DIN 45635,

Lwa:
WA reference: 1 pW

L A-weighted emission sound pressure level at 1 m distance according to DIN EN ISO
PA: 11203, reference: 20 pPa

Information on the dimensioning of pipes.

» Due to the working principle of the screw compressor, dynamic pressure points occur at
the connections of the screw compressor, particularly at the pressure nozzle, at a frequency
that is proportional to the drive speed multiplied by the number of teeth of the male rotor.

» The design of the connecting pipelines must consider the critical pipe lengths depending
on the speed of sound, in order to avoid resonances.

» The sound emission of the package is significantly influenced by such pressure pulsations
in piping systems.
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PERMISSIBLE PIPING FORCES AND TORQUES:

including gas forces

Vector Compressor frame size
Maximum Point of application
permitted pressure PP c/D E/IG
[x] 900 900
Force [Ymax| 900 900
Suction nozzle: [N] [Yeninl -900 -900
Screw 00
Strength class 2l 900 o
A2-70 [x] 400 400
Torque
4
INm] lyl 400 00
|z| 400 400
[x] 1100 1200
. Force Iyl 1100 1200
Discharge nozzle: [N]

28 bar Screw |z] 1100 1200
Strength class x| 500 500
8.8 Torque vl 500 500

[N Y
|z] 500 500

Ix|

Force vl

Eco nozzle: [N] Y

Screw |z|

Strength class x|

A2-70 Torque vl

[Nm] Y

|z|
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PERMISSIBLE PIPING FORCES AND TORQUES:

including gas forces

Vector Compressor frame size
Maximum Point of application
permitted pressure PP c/D E/IG
[x] 600 600
Force [Ymax| 600 600
Suction nozzle: [N] [Yeninl -600 -600
Screw 0
Strength class 2l 600 60
A2-70 [x] 200 200
Torque
2
INm] lyl 200 00
|z| 200 200
[x] 1000 1000
. Force Iyl 1000 1000
Discharge nozzle: [N]
52 bar Screw |z] 1000 1000
Strength class x| 400 400
8.8 Torque vl 200 400
[N Y
|z] 400 400
Ix|
Force vl
Eco nozzle: [N] Y
Screw |z|
Strength class x|
A2-70 Torque vl
[Nm] Y
|z|
C_101011_21
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6.9

Operation limits

The compressor and the installed components are designed for specific operating conditions which
must be maintained for safe working of the compressor.

/\ Caution!

Damage to the compressor and compressor unit

» The following specified minimum and maximum limit values must be adhered to.

» The maximum permissible pressure for the design according to the nameplate must not be
exceeded.

» In addition, project-specific restrictions or limits apply, which can be agreed separately.

Permissibl EN 378
ermissible pressure ( ) p max | 28 bar / 52 bar, acc. to nameplate
(Overpressure)
Suction temperature ° ton min -60°C
Discharge temperature te max | 120°C
min |[1.56
Pressure ratio P/ Po
max | 22
Normal operation with /
) P 7 Booster mode: 8 Application "SWING": 9
without oil pump:
without oil pump:
Pressure difference Pc- Po . *
*  min. 2.9 bar min. 0.8 bar
L min. 0.8 bar
with oil pump: max. 2.9 bar
. min. 0.8 bar
min 18°C
Oil temperature toil
max | 80°C
Operation without oil Operation with oil pump:
pump:
Poil = P + 2 bar 11
Poil = Po + 2 bar 11
Oil pressure 10 Poil AND
AND Poil < Pe + 3.5 bar 12
Poil Z P - 3 bar ! AND
Poil < Pe 13 Poil 2 pc + 0.5 bar
min | 7 mm?/s
QOil viscosity 14 v
max | 70 mm?/s
5 A dry-saturated steam has to be ensured during the suction process (no liquid).
6 For compressors with reduced swept volume, this value may also be lower.
7 Compressors of design "S", compressors of design “M” with fixed or adjustable Vi.
8 With oil pump; compressor of design "M", compressor design "B".

9 With oil pump; compressor of design "M” with fixed Vi, equipped for "SWING” application.

10  The specified oil pressures are limit values. The compressor must be switched off when exceeding or falling below these values.
11 The time restrictions in the section on start-up (Section 6.10.1, Page 58 ff.) must be observed.

12 Reference value for setting on external oil pressure regulating valve pg; < p. + 2.5 bar

13 If poji = pc there is a danger of compressor damage, since there is no oil flow.

14 When starting the compressor the maximum value can be temporarily exceeded.
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Suction filter mesh Wy max | 100 ym

15 ym (function oil) in open processes (gas compression)

Mesh size We max | B(15) = 200

oil oi 25 um (function oil) in closed processes
Bas) = 200

/\ Caution!

Hint about ~ Pressure difference p- po.

Damage to the compressor due to lack of oil when operated without an oil pump!

» Ensuring the pressure difference p¢- pg = 2.9 bar.
» Installation of a suction pressure-referenced check valve after the oil separator.
» For this a minimum pressure difference of 2.9 bar for the switch value must be adhered to.

Ambient temperature Value range / to be observed

Start-up +5°C...+45°C

Compressor _

Minimum ambient temperature requirement to prevent compressor damage.

» The minimum ambient temperature of 5°C must be reached at least 12 hours before start-
up of the compressor.

Compressor operation -20°C ... +45°C

All of the following requirements must be observed!
Minimum suction overheating in compressor inlet: "wet" operation is not possible.
For 11 = 8 gas vibration protection is required.

For CO,-applications, the use of a full-flow oil pump must be checked for compressors of all sizes,
depending on the operating conditions.

Due to the solubility of refrigerant in the oil following applies:
* for Ammonia:

te 2toi +* S K;

to2 to; + 10 K,when using a PAG oil (solubility of the refrigerant in the oil).

+ for R22, R134a, R404A, R407C, R410A, R507, CO,, natural gas, hydrocarbon compounds:

te 2 to; + 10 K, when the refrigerant is soluble in the oil.

— To determine the permissible difference between the discharge temperature (t;) and the
oil inlet temperature (tg;), it is necessary to determine the viscosity and consult the
solubility diagram for the refrigerant-oil pairing from the lubricant supplier for the
specific application case.

Ensure that the oil viscosity will be 7...70 ¢St for the oil supply to bearings. Take into account the

drop in viscosity due to refrigerant dissolved in the oil!

Limits for temperature differences will be considered in compressor selection programs.
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The oil temperature at the compressor inlet must be at least 18°C, the oil must be preheated if
necessary.

The rate of temperature change at compressor suction side should not exceed 0,1 K/s.

For individual cases outside the permitted speed coordination needs to made with the

manufacturer.

b Discharge pressure / condensation t Suction temperature (compressor

©  pressure Oh inlet)
0o Suction pressure t Discharge temperature (compressor
outlet)
Ap Pressure difference (p. - pg) te Condensing temperature
. oil inlet temperature into the
Pressure ratio (p. / toi

m ) 0 (Pc/ Po) il compressor

Notes:

1.

During tests of a certain application case, all the conditions specified in the table must be
considered and adhered to.

Should the given limits not be adhered to in individual cases, the manufacturer needs to be
consulted.

In addition to the application limits listed, the operating conditions relevant to the respective
compressor need to be taken into account (e.g. start routine, oil pressure, oil quantity etc.).

Economizer operation:

* Design “M”: Depending on the refrigeration requirements, economiser operation takes place
at a control slide position between 100% and approx. 70%.

* Design “S”: Depending on the refrigeration requirements, economiser operation takes place
in a defined speed-range.

When using R134a as a refrigerant and anevaporating temperature > 60 °C the manufacturer
must be consulted.
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6.10 Start-up, frame sizes C, D, E, G

6.10.1 Initial operation

General requirements for the initial start-up of the compressor

» Before initial operation, the compressor must be checked by a specialist.

» Check the turning direction of the drive motor when the coupling is removed.

» Turn the compressor manually on the drive shaft when currentless drive motor and
mounted coupling to verify the functionality of the compressor.

» Carry out a pressure test according to the Installation and Maintenance Manual.

» Carry out a vacuum test according to the Installation and Maintenance Manual.

» Make sure that the compressor is both mechanically and electrically in order and is fully
connected.

» Make sure that the compressor is connected to all necessary media. To do this, also
compare the P+| diagram entered on the type plate with the documentation belonging to the
compressor.

» Immediately before start-up, make sure that safe supply with all required media is
possible. Open all necessary manually operated shut-off valves according to the P + |
diagram of the package.

General information on the use of refrigerant-soluble oils.

» For Initial operation and for start-up after longer periods of standstill or maintenance of the
compressor, sufficient mixture of refrigerant and oil is to be provided before the start-up of the
screw compressor package since the high viscosity of the unmixed oil leads to bearing
damage.

STARTING CONDITIONS FOR COMPRESSORS OF THE M SERIES

1. Position of the Vi-slide / capacity slide in starting position
Design "S":

- Before starting the driving motor:
* Single compressor:
The solenoid valves Y5 and Y6 will actuated and open.
*  DUO-Pack / MULTI-Pack, without oil pump:

The solenoid valve Y6 will actuated and opens.

— Starting the driving motor.

*  With starting the drive motor solenoid valve Y6 is actuated and remain opened, solenoid
valve Y5 is deactivated and remain closed.

— The driving motor moves up to start speed.
— 20 seconds after reaching the start speed, releasing automatic Vi-adjustment.

— The solenoid valve Y7 will actuated and closes.
Design "M":
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Before starting the driving motor:
* Single compressor:
Vi-fixed: Actuation of the solenoid valves Y2 and Y4,
Vi-variable: Actuation of the solenoid valves Y2, Y4, Y5 and Y6,
Vi-fixed: Execution "B": Actuation of the solenoid valves Y1, Y2, Y3 and Y4,
Vi-fixed: application "SWING": Actuation of the solenoid valves Y1, Y2, Y3 and Y4,
*  DUO-Pack / MULTI-Pack, without oil pump:

Vi-fixed: Actuation of the solenoid valve Y4,

Vi-variable: Actuation of the solenoid valves Y4 and Y5,
*  DUO-Pack / MULTI-Pack, with oil pump:
Vi-fixed: Actuation of the solenoid valve Y2,
Vi-variable: Actuation of the solenoid valves Y2 and Y5,
Vi-fixed: Execution "B": Actuation of the solenoid valves Y2 and Y3,

Vi-fixed: application "SWING": Actuation of the solenoid valves Y2 and Y3,

The valves are actuated in such a way that pressure compensation takes place at the piston
of the control slide and the built-in spring can move the control slide into the MIN position.

At start-up the current signal from the position indicator of the control slide, as specified on
the position indicator must be:

-+ 4..5mA (0%...6%).

If after 180 sec. the above-mentioned current signal is not reached, the starting condition is
extended to a current signal of:

* 15 mA (0%...70%).

With startof the drive motor, remain activated:
* Vi-fixed: Solenoid valve Y2,

* Vi-variable: Solenoid valves Y2 and Y5,

* Vi-fixed, design "B": Solenoid valves Y2 and Y3,
All other solenoids will deactivated with start of the drive motor and get closed.

+ Starting the external oil pump, if installed.

* The solenoid valve Y7 will actuated and closes.

2. Oil pressure

For oil pressure see data sheet Section 6.9, Page 55.

3. Oil temperature

The oil temperature upstream of the compressor must be at least 18°C (refer Section 6.9,
Page 55).

In the start-up phase, the oil viscosity may also briefly exceed the maximum permissible
value of 70 cSt.
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4. Limiting time periods
* Operation without oil pump:

- Within the first 20 seconds after starting the drive motor, the oil pressure monitor must
be ignored.

— Atthe end of the 20 seconds, a differential pressure of "pg; - po” > 0.5 bar must be
maintained for the next 120 seconds.

— The compressor must be switched off if, during the 120 seconds, the differential
pressure "pgil - Po” is < 0.5 bar" for more than 20 seconds.

- After the 120 seconds, the differential pressure must be "pg; - po” > 2 bar.

— The compressor must be switched off if the differential pressure "pg; - pg” is < 2.0
bar" for more than 20 seconds.
*  Operation with oil pump:

- Within 15 seconds after the drive motor has started, oil pressure must be pg; > pg + 2
bar andpg; = p + 0,5 bar. (p = pressure at the discharge side of the compressor; pg =
suction pressure)
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!E!

D
D, E,

STOP CONDITIONS FOR COMPRESSORS OF THE M SERIES
Before stopping the compressor, the slide must be moved into the MIN position.

Specifications for operation with an external oil pump.

» When using an external oil pump for oil supply of the compressor, the oil pump hasto
stop with at the same time of the drive motor out of service drive motor.

Requirement for operation with frequency converter

» When using a speed-controlled drive with frequency converter, the stop, parameterized in
the frequency converter, has to be set to "Free Wheel" / “Free run-out” .

With stop of the compressor motor, deactivate solenoid valve Y7.
Switch-on blocking time (Start to Start)

Damage to the compressor from short switch-on intervals.

» The minimum switch-on blocking time, time between two starts, must be at least 600 sec
if the manufacturer of the drive motor requires no higher switch-on blocking time.

Forced break (Stop to Start)

Damage to the compressor from short stop intervals.

» The minimum compulsory break, stationary after compressor stop, must be at least 10
seconds.

Setting the discharge temperature

For adopting the discharge temperature to the operating conditions agreed in the project, the
amount of injection oil injected into the compressor can be changed.

The requirements for this are:

* the compressor operates in the operating conditions agreed in the project (suction pressure,
discharge pressure).

* the compressor operates in the maximum speed agreed in the project.
* the capacity control of the compressor is set to 100%power.

* or/and the variable Vi is set in the Vi-adjustment.

change the amount of injection oil injected by opening or closing the control valve: or in the supply
line to the connection

* on connection B (Page 37)

or

* orin the supply line to connection B (Page 38).

Due to the inertia of the overall system, the change of the injected amount of oil must be carried
out in small steps and with a holding time.
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6.10.2 Start-up after long standstill period

General information on the safe start-up.

» Before start-up after long standstill periods, the compressor must be checked by instructed
operating personnel.

» Turn the compressor manually on the drive shaft when currentless drive motor and
mounted coupling to verify the functionality of the compressor.

» Make sure that the compressor is both mechanically and electrically in order and is fully
connected.

» Make sure that the compressor is connected to all necessary media. To do this, also
compare the P+| diagram entered on the type plate with the documentation belonging to the
compressor.

» Immediately before start-up, make sure that supply with all required media is possible.
Open all necessary manually operated shut-off valves according to the P + | diagram of the
package.

General information on the use of refrigerant-soluble oils.

» For Initial operation and for start-up after longer periods of standstill or maintenance of the
compressor, sufficient mixture of refrigerant and oil is to be provided before the start-up of the
screw compressor package since the high viscosity of the unmixed oil leads to bearing
damage.

STARTING CONDITIONS FOR COMPRESSORS OF THE M SERIES
1. Position of the Vi-slide / capacity slide in starting position
Design "S":
- Before starting the driving motor:
* Single compressor:
The solenoid valves Y5 and Y6 will actuated and open.
*  DUO-Pack / MULTI-Pack, without oil pump:

The solenoid valve Y6 will actuated and opens.

— Starting the driving motor.

*  With starting the drive motor solenoid valve Y6 is actuated and remain opened, solenoid
valve Y5 is deactivated and remain closed.

— The driving motor moves up to start speed.
— 20 seconds after reaching the start speed, releasing automatic Vi-adjustment.
— The solenoid valve Y7 will actuated and closes.
Design "M":
- Before starting the driving motor:
* Single compressor:

Vi-fixed: Actuation of the solenoid valves Y2 and Y4,
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Vi-variable: Actuation of the solenoid valves Y2, Y4, Y5 and Y6,

Vi-fixed: Execution "B": Actuation of the solenoid valves Y1, Y2, Y3 and Y4,

Vi-fixed: application "SWING": Actuation of the solenoid valves Y1, Y2, Y3 and Y4,
*  DUO-Pack / MULTI-Pack, without oil pump:

Vi-fixed: Actuation of the solenoid valve Y4,

Vi-variable: Actuation of the solenoid valves Y4 and Y5,
*  DUO-Pack / MULTI-Pack, with oil pump:
Vi-fixed: Actuation of the solenoid valve Y2,
Vi-variable: Actuation of the solenoid valves Y2 and Y5,
Vi-fixed: Execution "B": Actuation of the solenoid valves Y2 and Y3,

Vi-fixed: application "SWING": Actuation of the solenoid valves Y2 and Y3,

The valves are actuated in such a way that pressure compensation takes place at the piston
of the control slide and the built-in spring can move the control slide into the MIN position.

— At start-up the current signal from the position indicator of the control slide, as specified on
the position indicator must be:

 4..5mA (0%...6%).

- If after 180 sec. the above-mentioned current signal is not reached, the starting condition is
extended to a current signal of:

* 15 mA (0%...70%).

- With startof the drive motor, remain activated:
* Vi-fixed: Solenoid valve Y2,
* Vi-variable: Solenoid valves Y2 and Y5,

* Vi-fixed, design "B": Solenoid valves Y2 and Y3,
All other solenoids will deactivated with start of the drive motor and get closed.

« Starting the external oil pump, if installed.
* The solenoid valve Y7 will actuated and closes.
2. Qil pressure
- For oil pressure see data sheet Section 6.9, Page 55.
3. Oil temperature

— The oil temperature upstream of the compressor must be at least 18°C (refer Section 6.9,
Page 55).

In the start-up phase, the oil viscosity may also briefly exceed the maximum permissible
value of 70 cSt.

4. Limiting time periods

*  Operation without oil pump:
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- Within the first 20 seconds after starting the drive motor, the oil pressure monitor must
be ignored.

- At the end of the 20 seconds, a differential pressure of "pg; - po” > 0.5 bar must be
maintained for the next 120 seconds.

— The compressor must be switched off if, during the 120 seconds, the differential
pressure "pgil - Po” is < 0.5 bar" for more than 20 seconds.

— After the 120 seconds, the differential pressure must be "pg; - po” > 2 bar.

— The compressor must be switched off if the differential pressure "pg; - pg” is < 2.0
bar" for more than 20 seconds.
*  Operation with oil pump:

- Within 15 seconds after the drive motor has started, oil pressure must be pg; > pg + 2
bar andpy; = p + 0,5 bar. (p = pressure at the discharge side of the compressor; pg =
suction pressure)
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STOP CONDITIONS FOR COMPRESSORS OF THE M SERIES
Before stopping the compressor, the slide must be moved into the MIN position.

Specifications for operation with an external oil pump.

» When using an external oil pump for oil supply of the compressor, the oil pump hasto
stop with at the same time of the drive motor out of service drive motor.

Requirement for operation with frequency converter

» When using a speed-controlled drive with frequency converter, the stop, parameterized in
the frequency converter, has to be set to "Free Wheel" / “Free run-out” .

With stop of the compressor motor, deactivate solenoid valve Y7.
Switch-on blocking time (Start to Start)

Damage to the compressor from short switch-on intervals.

» The minimum switch-on blocking time, time between two starts, must be at least 600 sec
if the manufacturer of the drive motor requires no higher switch-on blocking time.

Forced break (Stop to Start)

Damage to the compressor from short stop intervals.

» The minimum compulsory break, stationary after compressor stop, must be at least 10
seconds.
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6.10.3 Automatic mode (Start-Stop mode)
STARTING CONDITIONS FOR COMPRESSORS OF THE M SERIES

General information on the safe start-up.

» Before start-up after long standstill periods, the compressor must be checked by instructed
operating personnel.

» Turn the compressor manually on the drive shaft when currentless drive motor and
mounted coupling to verify the functionality of the compressor.

» Make sure that the compressor is both mechanically and electrically in order and is fully
connected.

» Make sure that the compressor is connected to all necessary media. To do this, also
compare the P+| diagram entered on the type plate with the documentation belonging to the
compressor.

» Immediately before start-up, make sure that supply with all required media is possible.
Open all necessary manually operated shut-off valves according to the P + | diagram of the
package.

General information on the use of refrigerant-soluble oils.

» For Initial operation and for start-up after longer periods of standstill or maintenance of the
compressor, sufficient mixture of refrigerant and oil is to be provided before the start-up of the
screw compressor package since the high viscosity of the unmixed oil leads to bearing
damage.

STARTING CONDITIONS FOR COMPRESSORS OF THE M SERIES

1.

Position of the Vi-slide / capacity slide in starting position

Design "S":

- Before starting the drive motor: solenoid valves Y5 and Y6 will be energized and remain
opened.

— Starting the driving motor.

*  With starting the drive motor solenoid valve Y6 is actuated and remain opened, solenoid
valve Y5 is deactivated and remain closed.

— The driving motor moves up to start speed.
— 20 seconds after reaching the start speed, releasing automatic Vi-adjustment.
Design "M":
— Before starting the driving motor:
*  Vi-fixed: Actuation of the solenoid valves Y2 and Y4,
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