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GSV Screw Compressor Description

Description

The ten models of the Gram GSV Rotary Screw
Compressor units described herein range in
capacity from 504 m®/h to 5620 m3/h at 2950 rpm.
Standard units are designed for use on ammonia,
halocarbon and hydrocarbon refrigerants at pres-
sure ratios up to 26:1.

GSV Rotary Screw Compressor Units consist
of the following major components: - Rotary
Screw Compressor, oil pump and filter; drive cou-
pling and guard; combined stop and check valve
and filter on suction side. Combined stop and
check valve on the discharge side; suction scale
trap with strainer, and a three stage horizontal oil
separator/reservoir. All components have been
selected for maximum reliability and arranged to
assure accessibility for service. The units are fac-
tory packaged, complete with wiring and piping.

Model GSV Compressor

Housing - All screw compressor castings are
designed and tested to meet the requirements of
common standard for 25.0 bar maximum dis-
charge pressure. Castings are close grain
ASTM-A 278 Class 40 cast iron to assure struc-
tural integrity, mechanical and thermal stability
under all operating conditions.

Rotors - The rotors are machined from AlSI-1137
steel forgings to the exacting tolerances of the
latest SRM asymmetric profile. The four lobed
male rotor is directly connected to the driver. The
six lobed female rotor is driven by the male rotor
on a thin oil film.

Bearings - Antifriction bearings are used for
reduced power consumption, particularly at the
higher pressure ratios. Cylindrical roller bearings
are provided to handle the radial loads and the
thrust loads are absorbed by angular contact ball
bearings. In addition, thrust balance pistons are
provided to reduce the thrust load and improve
bearing life.

All information g'fven above is subject to change without notice.

Shaft Seal - The compressor shatft seal is a

metal bellow seal with a carbon rotating

surface riding against a cast iron stationary
seat. The seat is capable of sealing in
proscribed pressure area.

Variable Volume Ratio Control - The Gram com-
pressor includes a patented method of varying
the internal volume ratio to match the system
pressure ratio. With control of the internal volume
ratio the power penalty associated with over or
under compression is-eliminated. The volume
ratio control is achieved by the use of a slide stop
which is a movable portion of the rotor housing
that moves axially with the rotors to control the
discharge port location. The slide stop is moved
by hydraulic actuation of a control piston based
on signals from the micro processor. The range
of adjustability is from 2.2 Vito 5.0 Vi.

Capacity Control - Capacity control is achieved
by use of a movable slide valve. The slide valve
moves axially with the rotors to provide fully
modulating capacity control from 100% to ap-
proximately 10% of full load capacity. The slide
valve is positioned automatically by hydraulic
movement of its control piston based on time
proportioned signals from the micro processor.
When in the unloaded position, gas is by-passed
back to suction through a recirculation slit before
compression begins and any work is expended.

Lubrication System - The GSV compressor is
designed specifically for operation without an oil
pump. All oil required for main oil injection and
lubrication is provided by positive gas differential
pressure.

The standard high stage unit is furnished with a
close- coupled positive displacement prelube
pump for start-up only. For some low pressure
differential applications full time or cycling lube
pump will be required.
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GSV Screw Compressor Description

" Oil Separator/Reservoir - The oil separator is a
horizontal, three stage design with integral sump.

"~ Two sight glasses are located in the reservoir
section and one in the coalescing section. The
separator is designed and constructed in accord-
ance with common standards for a maximum
design working pressure of 25.0 bar and supplied
with by-pass valve from discharge to suction. Two
heaters maintain oil temperature higher than sur-
rounding during compressor shut-down.
Coalescent separator elements are provided for
final gas/oil separation of particles down to less
than 1 micron. The oil carry over to the refrigera-
tion plant will normally be less than 10 PPM.

All information given above is subject to change without notice,

Oil is drained from the coalescer section and
returned to the compressor suction during opera-
tion.

A float switch is installed in the first stage of the
oil separator to detect a low oil level. If a low level
occurs the float switch will shut the compressor
down.

Oil Filter - All lubrication oil will pass through a
25um absolute oil filter (B252> 75 1SO 4572). Solid
containcenants will be kept down to code 20/1¢
after ISO 4406. The filter is furnished with isola-
tion stop valves and drain valve for ease of ser-
vicing.
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GSV Screw Compressor Description

Liquid Injection Qil Cooling - The compressor.
oil is cooled by direct contact with refrigerant
injected through one of two optimized port loca-
tions prior to the compressor discharge. Liquid
feed arrangement includes a stop valve,
strainer, solenoid valve, metering valve and
stop valve..The metering valve will maintain
temperature of oil returning to the compressor
between 50°C and 70°C. At booster application
liquid will be injected into the compressor after
the compression has come to an end. This will
not affect the capacity.

Water Cooled Qil Cooling - The optional water
cooled oil cooler is a shell and tube design with
oil on the shell side. The oil temperature is
maintained at 50°C - 60°C. As optional an auto-
matically water regulating valve sensing outlet
oil temperature can bee supplied.

Double casing design

for quiet operation

Thermosyphon Qil Cooling - Maintains oil tem-
perature 10°C - 20°C higher than condensing
temperature. The optional thermosyphon cooler
is a shell and tube design..The .oil cooler is
mounted on the -unit with the oil. piping con-
nected. -Refrigerant .connections..and controls
are field installed. . 5

Economlizer - Increased refrigeration capacity
with relatively low increase in brake horsepower
can be achieved by the use of a Gram economi-
zer system. The economizer consists of a shell
and coil or: shell and tube liquid 'subcooler with
appropriate controls. Refrigerant vapor from the
subcooler is piped to an optimized pressure port
on the compressor.

Antitriction bearings
Throughout
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Spindle i
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All information given above is subject to change without notice.




@dGram Refrigeration:

Technical Data

ISSUED " SHEET NO.

November 1, 1990 2 40 04

GSV Screw Compressor Description

Microprocessor Control Center

The compressor control system is factory
mounted, completely piped and wired with all
the required safety and operating devices. The
control. system includes as standard mi-
croproéessor control panel and a separate
power/{é:Upply junction box. All transducers are
wired and piped into a common manifold with a
rated housing.

The microprocessor panel is supplied with a
displaylfcontinuous display may indicate: suc-
tion préssure and temperature, discharge pres-
sure and temperature, oil pressure and tem-
perature, filter pressure drop, slide valve posi-
tion and. mode, volume ratio position and mode,
pump on/off, percent of full load motor amps,
and compressor operating mode. The micro-
processor continuous display will also indicate
that alarm condition exists or other messages
as required.

Through the microprocessor display, by call up,
the following control and alarm set points will be
indicated: low pressure cutout, low pressure
alarm, high pressure cutout, high pressure
alarm, filter differential alarm, discharge
temperature cutout, discharge temperature
alarm, oil pressure cutout, oil pressure alarm,

suction pressure control, high oil temperature

_cutout, high oil temperature alarm, liquid injec-
tion oil cooling temperature control, low oil

All information given above is subject to change without notice.

temperature cutout, low oil temperature alarm,
oil heater temperature control, low oil level and
motor load control.

The microprocessor panel provides annuciation
to indicate the first cause of shutdown as well
as prealarms to warn of potential shutdown con-
ditions. The panel will also store the exact
operation conditions at the time of any shut-
down or trip, and these data may be recalled via
the "freeze display".

Included in the microprocessor is time propor-
tioning capacity control. This method of capa-
city control reduces hunting and provides a
more stable capacity control.

The keyboard on the microprocessor includes:
auto, remote and manual control of the slide
stop and slide valve, compreésor run, stop,
remote start, alarm silence and display control.
An emergency stop button is clearly mounted
on the microprocessor panel.

The power supply/junction box is furnished to
separate electronic components from heat and
electrical noise producing components. This
junction box supplies a single terminal point for
customer wiring to the package and a con-
venient location for the elapsed time meter and
oil pump manual control switch.
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GSV/GSB Screw Compressor
Design Limitations

Compressor type: GSSOV G;V G%\;/B G1S¥1/B : G1SZ7/B G'ISE:IS/B
Rotor diameter [mm] 163.2 163.2 193 . 183 233 233
Length/diameter ratio 1.35 1.70 1.35 1.80 1.85 1.70
Theoretical displacement per drive .0028511 .0035903 | .0047155 _.00628?3 .0082971 .010448
shaft revolution [m¥/rev. (ft%/rev)] (.100684) | (.126788) (.166533) : (.222‘:;)59) ' (.2;393;)83) (.3263230)
Normal 50 Hz motor speed [rpm] 2950 2950 2950 ;

Displacement at above speed 504.6 635.5 - 834.6 11129 + |- - 14686 |- 18493
[m3/h (ft%/min)] (297.0) (374.0) (491.2) (655.0) (864.4) (1088.5)
Special 60 Hz motor speed [rpm] 3550 3550 3550 3550 3550 3550
Displacement at above speed 607.3 764.8 1004.3 1339.3 1767.3 2225.4

1% (ftt/min)] (3857.2) (449.9) (590.8) (669.3) (1039.6) (1309.1)

wMax. Motor torque at start up. [Nm] 2600 2600 6000 6000 9000 9000
Max. power continuously at 50 Hz 160 160 315 315 500 500
(kw]

Min./max. motor speed [rpm ] 1800 /4500

Drive arrangement Direct drive, coupling only.

Volume ratio GSB: Vi=2.8; GSV: Variable from 2.2 t0 5.0

Capacity control

GSB: 3 steps: 100%, 75% and 50% of full load
GSV: From 100% to 10% of full load, infinite adjustment

Rotation of drive shaft

Clockwise facing the shaft end

Maximum outlet pressure

pe = 25.0 bar (363 psig)

Operating pressure limits

See data sheet 0.70.42

Maximum differential pressure

Discharge pressure — suction pressure = max. 24.0 bar (348 psi)

Minimum inlet temperature *

~60°C (-76°F)

Maximum inlet temperature

93°C (199°F)

Maximum temperature differential

Discharge temperature — suction temperature = max. 135°C (275°F)

Maximum outlet temperature

120°C (248°F)

Maximum oil supply temp. **

80°C (176°F)

Jinimum oil viscosity ***

Kinematic 10 cst

Minimum oil pressure

*kkk

The minimum requirement is:

—0il pressure is more than the discharge pressure -1,5 bar, and

-0il pressure is mare than closed thread pressure + 3 bar.

The delay time on cut-out is set to 3 minutes.

Additionally, if there is a solenoid valve in the oil line, the minimum oil pressure
is (closed thread pressure + 1 bar). Delay time 20 sec..

Alternatively you can use a flow switch. Delay time 20 sec. too.

Maximum oil pressure

3,4 bar above discharge pressure

Max. Shaft load, axial and radial

200N

Qil filtration

According to 1SO 4572, B25 >75 and B 10 >7

Solid contamination in oil

According to 1SO 4406 Code 20/16

)] Minimum suction pressure can be lower, but the sensitive temperature to the compressor should meet the above
specification. Minimum inlet pressure is 0.4 bar for high stage compressors.
If the unit is equipped with stop valve on suction side, the suction pressure has to be measured between the stop valve and

the compresssor.

) Recommended oil from sheet 2.00.41/42 has only required viscosity when oil temperature is kept below 65°C.
i Remember that oil viscosity will be reduced as refrigerant dissolves into the oil.
) Use level switch or flowmeter to ensure that the oil pressure transmitter/switch measures oil and not gas.

All information given above is subject to change without notice.
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Design Limitations

Compressor type: * GSV/B GSV/B GSB GSV GSV

s 263 331 465 412 562
Rotor diameter [mm] 283 283 283 355 355
Length/diameter ratio _ 1,35 1,70 2,40 1,10 1,50
Theoretical displacement per drive .0148670 .0187210 .0264296 .0232900 .0317590
shatft revolution [m3¥/rev. (ft3/rev)] (.525013) (.661113) (.933335) (.822462) (1.121536)
Normal 50 Hz motor speed [rpm] 2950 2950 2950 2950 2950
Displacement-at above speed 2631.5 3313.6 4678.0 4122.3 5621.3
[m%Mh (ft%/min)] (1548.8) (1950.9) (2753.4) (2426.3) (3308.6)
Special 60 Hz motor speed [rpm] 3550 3550 3550 3550 3550
Displacement at above speed 3166.7 3987.6 5629.6 4960.7 6764.6
[m¥h (ft/min)] (1862.8) (2345.6) (3311.5) (2918.1) (3979.2)
Max. motor torque at start up. [Nm)] 17000 17000 17000 26000 26000
Max. power continuously at 50 Hz 1000 1000 1000 1600 1600
(kW] '
Min./max. motor speed [rpm)] 1800 / 3600
Drive arrangement Direct drive, coupling only.
Volume ratio - GSB: Fixed Vi =2.8. GSV: Variable from 2.2 to 5.0

. GSB: 3 steps: 100%, 75% and 50% of full load

Capactyeantiol GSV: From 100% to 10% of full load infinite adjustment
Rotation of drive shaft Clockwise facing the shaft end
Maximum outlet pressure pe = 25.0 bar (363 psig)
Operating pressure limits See data sheet 0.70.42
Maximum differential pressure Discharge pressure - suction pressure = max. 24.0 bar (348 psi)
Minimum inlet temperature ** -60°C (-76°F)

Maximum inlet temperature

93°C (199°F)

Maximum temperature differential

Discharge temperature - suction temperature = max. 135°C (275°F)

Maximum outlet temperature

120°C (248°F) ‘

Maximum oil supply temperature **

80°C (176°F)

Minimum oil viscosity ****

Kinematics 10 cst

Minimum oil pressura
Sk

The minimum requirement is:

~0il pressure is more than the discharge pressure -1,5 bar. and

-oil pressure is more than closed thread pressure + 3 bar.

The delay time on cut-out is set to 3 minutes. :

Additionally, if there is a solenoid valve in the ail line, the minimum oil pressure
is(closed thread pressure + 1 bar). Delay time 20 sec..

Alternatively you can use a flow switch. Delay time 20 sec. too.

Maximum oil pressure

3,4 bar above discharge pressure

Max. Shaft load, axial and radial

200N

Oil filtration

According to ISO 4572 25> 75 and 10> 7

Solid contamination in oil

According to ISO 4406 Code 20/16

*) GSV 412 and 562 require special oil pressure regulating arrangement for oil pressure to the balance piston. Contact Gram
Refrigeration
) Minimum suction pressure can be lower, but the sensitive gas temperature to the compressor should meet the above

specification. Minimum inlet pressure 0.4 bar for high stage compressors.
- Ifthe unit is equipped with stop valve on suction side, the suction pressure has to be measured between the stop valve and

the compressor.
3
irlnlr*)
i

Recommended oil from sheet 2.00.41/42 has only required viscosity when the oil temperature is kept below 65°C.
Remember that oil viscosity will be reduced as refrigerant dissolves into the oil. :
Use level switch or flowmeter to ensure that the oil pressure transmitter/switch measures oil and not gas.

All information goven above is subject to change without notice.
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Curves below show the operating pressure limits for speed at 2950 rpm. Do not use GSB at pressure ratios above

GSV/GSB Screw Compressor
Operating Pressure Limits

10 or discharge pressure above 15°C. Always use oil pump on GSB.
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All information given above is subject to change without notice.
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~ GSV/GSB  Screw Compressor 7T T
Liquid Injection - Limitations i

Low V; : Liquid Releijerant Irom
: Recaivar 8 .

Dual pert

Liquid Relrigarant

From Recaivar

Port SL1is used when the screw comprassoris used as high
stage compressor at e.g. -10/+35°C (range B without
economizer). NB at e.g. -10/+35°C with economizer it is not

When hotgas delrosting is used during which the pressure ratio
is reduced, these pressure ratios should b used when chosing
injection. In such cases an cil cooler is recommended,

allowed to use fiquid injection. Use refrigerant thermasyphon or
. ~waler caoled oil cooler,

Port SL2 is used when the screw compressor is used as
booster compressor or when the compressor is, with dual port 2 i
Injection. i ;
€.9.-40/+35°C. (range A).

NH3 without economizer R-22 without economizer

Lowest Lowest
Cond, Cond.
Press. Ptess.
lc .c
50 (— 50 :
Us :’hw Use low
Use dual port Lig. .lnj. 7 qu“lnj. va
40 Llg. inj. port port c 40 L Use dual port p;ﬂ
/] 3 Pl |- Llq. Inj. port /A C
| [ 11 2, [ :
1
A 4 B Use r.\.lh-I.r - A2 v B // Use other
30 4 o cooling 30 4 cacling
/ § methede methode
A Vi
¥ Y Y
g 7
20 V4 20
-45 -40 -30 -20 -10 0 10 -45 -40 -30 =20 *  -10 0 . 10
Highest . Highest

Suction Press. °C Suction Press. "'C

NH3 with economizer R-22 with economizer

Lowaesl Lowaest
GCaond, Cend,
Press. Press.
N ' ‘c
TR 50 Usa low 50 Use low
Vi v
y Liq. in] . Lig. Inj.
port x: port C
Use dual port | " Use dual port "
40 Llg. inj. part } ] C 40 B L’I;. Ta. ;:ﬂ 75- Bl 74 ||
T 11 rrB L (I A R /4 N
/ /] Uss other Z Vil A Use e_lhor
7 ecaling A 7 4 coaling
30 74 methade 30 7 methode
f[ v / I/
20 20
r -45 40 -30 20  -10 0 10 -45 -40 .30 .20 10 0 10
Highaest Highest

Suclion Press. °C Suclion Press. 'C

%

-
-

All information given abave is subject to change without notice.




:dGram Refrigeration’

ISSUED

Technical Data

March 1, 1992

* SHEET NO.
2 40 21

ST

GSV 50-111 Screw Compressor

Block Dimensions

SUCTION CONNECTION(OPTICNAL OTHER SIOE)

SC

4

LR

il @] ﬁ Q
S El x l ﬂ'_— / “EifE=——
(3] ) qJ ;?_—_ E‘L————ijtl _%E;: b::T:]E_GIFE%ﬁ ‘:ﬁ;: A
lF = : ["‘FI:;L:_Z ]
ToEsE - 1 EERE
aZ - 9
/ 8
A
DISCHARGE CONNECTION
L2 NN
3 1 _“Q... :.,Q_z_
< K % : - L
=== =L
/- e Hetale—it—
Lol | HET =
Placing of mounting e
holes in propcrtionto © = T=1E=) 4
discharge connection
oc SC SC
DN 100 (47) DN 125 (5”7) DN 150 (67)
A B | J K L M N
GSV 50 1168 | 403 | 460 | 615 | 123 (380 | 34 [ 230 | 189 | 98 |525 | 75 | 410 | 42
GSV 64 1226 | 403 | 480 | 652 [ 180 |380 | 34 | 265 | 189 | 98 623 | 75 | 482 | 42
GSvV 84 (1388|478 | 535 | 676 | 155 (420 | 35 | 265 | 208 |132 | 621 [ 100 | 482 | 55
GSV 111 1478|478 | 550 | 678 | 242 |420 | 35 | 265 (208 | 132 | 764 | 100 | 482 | 55
O P Q S il U Vv X Y iz SC* DC*
GSV 50 12 45 | M24 | @25 | 102 [ 260 | 47 | 614 | 36 64 |DN 100 (4")| DN 80 (3")
GSV 64 12 45 | M24 | @25 | 102 | 260 | 76 | 651 36 64 |DN 125 (5")] DN 80 (3")
GSV 84 16 59 | M24 | @25 | 102 (290 | 63 | 708 | 38 76 |DN 125 (5")| DN 100 (4")
GSV 111 16 59 | M24 | @25 | 102 | 290 | 106 | 738 | 38 76 |DN 150 (6")| DN 100 (4")

All information given above is subject to change without notice

* DIN 2635/2512 ISO 7005
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GSV 147 - 185 Screw Compressor Block.
Dimensions

sC sC
DN 150 (&6") ON 150 (&) DN 200 (8”)

8STK M24

— r
2182 :°’ 2182 :a[ gl ej
s 220433 = sl ad e BQ&Q?J <
A B Cc D E F G H I J K L M N

GSV 147 (1600 | 533 | 606 | 684 | 165 | 510 | 35 | 343 | 243 | 132 | 760 | 110 | 554 | 63.5
GSV 185 | 1682 | 533 | 647 | 684 | 247 | 510 | 35 | 343 | 243 | 132 |76 0| 110 | 554 | 63.5

g o | P|O]| S]] TJU|V][X]| Y] 2 sC* DC *

= 'GSV 147| 18 | 67.5 | 025 | 025| 119 | 827 | 62.5 |799.0] 43 | 41.4 | DN 150 (6") | DN 150 (6")

' GSV 185| 18 | 67.5 | 025 | 925| 119 | 327 |123.3 |877.5| 43 | 91.4 | DN 200 (8") | DN 150 (67)
* DIN 2635/2512 1SO 7005

All information given above is subject to change without notice.
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GSV 84 - 111 - 147 - 185 Screw Compressor Block.

Port Description

@,
i

R A

NS
=

- bk

min ofn g CTR N
B
HI (A4l

I

=8

"g
/

ov.sics sTe2 7 NSLICE VALVE
LIN.TRANSMITTER 0-24mA LIN.-TRANSMITTER 0-24mA

Symbol Port Description Size

§C 1 Slidevalve-unload Rc 174~
sC 2 Slidevalve-load Rec 1/4°
sSC 3 Moveable slide stop-increase Vit Rc 1/4-
sC 4 Moveable slide stop-decrease Vi Rc 1/4”
SC 5 Inlet pressure Re 1/4°
SC ' 6 Discharge pressure Rc 1/4°
SC T Seal weepage Rc 174"
SC 8 Qildrain connection (Closed Thread) Re| 1~
sC 9 Inlet oildrain Rc 174"
SC 10 Discharge bearings prelube (Optional) Re 3/4°
sC 11 Qildrain connection (Optional) Rc 3/4-
SC 13 Oildrain cylinder Rec 1/4-
SC 14 Qilfill valve . Rc 172"
SC 15 Outlet pressure (For sensor bulb or Pt-100} Reil/2°
sB 2 Inlet bearing blance piston Rc 1/4°
SB 3 Discharge bearings-seal Rc 3/4°
SE. Electrical connector Rc 1/2°
SM 1 Main oil injection Rec 3/4°
sV 1 Vapor injection tongue-groove * 238

SL 4§ Low Vi liquid injection Rc 3/4°
SL 2 High Vi liquid injection Re 3/4-

* With economizer connection use Danfoss flange No. 027N2340 Gram art. No, 61-021-0011.

All information given above is s.:bject to change without notice
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Technical Data

GSV Screw Compressor
Total Oil Flow
With oil 1ISO VG 68, 50°C. Refrigerant ammonia.

m3/h oil flow 2.2 AP + 0.91 1.7 AP + 0.91
: / 1.442 AP + 0.91
o5 4
_ / /|
: . GSV 562 1. GSV 412
V/
/ 7
A
/ GSV 331 1.212 AP + 0.91
ol / A V . W e
AL 1A ¥
20 7 v F §
/ / /GSV 263

, / // A |
156 ARvinay L 10.826 AP + 0.91
, // //' 68V 185
/ /// / 7//// 0.738 AP + 0.91
/ ////// //Z/ O T 1 0.647 AP + 0.91
/A //// osV111 | |0.565 4P +0.91
10 TV Iy WA el
/7/ / //// i
17 ///// = CEIOR e o o
/ // 2| # GSV 84 e . +0.
VA AN A [ ] |o.329 AP + 0.91
5 / (A =
ol e LA
//A/A%?/ T+ asvso
W
=
901 2 3 4 5 6 7 8 9 10 15 S

AP: Oil pressure minus suction pressure (Poil - Ps) bar.

All information given above is subject to change without notice.
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‘Technical Data
GSV/GSB Screw Compressor
Bearing Oil Flow (Port SB2 and SB3)
With Oil 1SO VG 68, 50°C. Refrigerant ammonia.
GSV/GSB il flow m%nh
50 - 64 0.176 AP + 0.45
84 - 111 0.220 AP + 0.45
147 - 185 0.264 AP + 0.45
263 - 331 - 465 0.329 AP + 0.45
412 - 562 0.365 AP + 0.45 _
GSV/GSB
e 412 - 562
m~/h oil flow
v
6 // // GSV/GSB
263/331
// |
- e // GSV/GSB
7 = 185 - 147
//// // GSV/GSB
4 /// T P 111 - 84
e /// = asv
P L~ = i L~
/////; ///// ‘
/
2 A/,f//,V
//é?/,//
: //,///
0
0 N 2 B4 56 17 &8 9 #U : 15 bar
AP: Oil pressure minus suction pressure (Poil - Ps) bar.
All information g;l'ven above fs subject to change without notice.
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GSV 50-185 Screw Compressor Block.
Optional Connections

B!
Ollpgo

(o]
/-‘
o—b
(2]
S

Case 1: Standard Case 2: Low Vi high Vi
Watercooled oilcooler liquid injection
no liquid injection with ecomomizer

no economizer

=
A 4

1
N
F

0
r
d.
\o

|  _ Ih_im

o
St

b o o s o 1

UYL cih &b ' b i

Case 3: Watercooled oilcooler Case 4: Low Vi liquid injection only

no liquid injection
o with economizer
All information given above is subject to change without notice.
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GSV 50-185 Screw.Compressor Block.
Optional Connections

\

N e
ig
i is
5 ? @ o
/ A Oo-
V-1 o 3 Sv-1

Case 5: Low Vi and high Vi Case 6:

Liqud injection
no economizer

B

Low Vi liquid injection
_'with economizer

Nl
s i
it i
ix g i
S8l N
[-]
-2
v-1 o

Case 7: High Vi liquid injection
no economizer

Port description

SV-1 Economizer

SL-1 Low Vi liquid injection

SL-2 High Vi liquid injection

ltem GSV Gram nr.
50-64 77-163-2040
1 | Economizer plug 84-111 77-193-2040
147-185 77-193-2040
50-64 :
2 Economizer flange 84-111 61-021-0011
( welding connection 048,3 ) 147-185
50-64 77-163-2044
3 === High Vi plug (Re 3/47) 84-111 77-193-2044
147-185 77-233-2044
‘E@ 50-64
4 Pipe fittings (Rc 3/47) 84-111 46-085-2125
( pipe size g22) 147-185
50-64
i e=b Low Vi plug (Re 3/47) B5-111 77-193-2045
147-185

All information given above is subject to change without notice
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Screw Compressor GSV Block
Sheet 2-40-043

New Discharge Pressure Valve GVD for GSV and GSB Compressors

GSV and GSB units with compressor sizes 50-185 will,

. from around 1st December 1994, be fitted with a
newly developed discharge pressure valve. See
sectional drawing below. GSV and GSB units with
compressor.sizes 263-465 will be fitted with the new
valve from :around 1st May 1995.

The new valve is recognisable by the long bolts that
hold the cover and cylinder in place, and the tube that
runs from pos. 24 to the suction side of the compresor.

PJ.OTI. VI8 TITIIITIIL T ITIIIIS
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\ N[ \\ _'g 7

[/
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.
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I

Ve

NN 7777777777770 s, %

L

errrreerel ‘é@‘i

27

The new GVD valve is force-controlled so that when
pressure in the oil separator becomes 2 bar higher than
the suction pressure, the spring is compressed and the
valve opens. In low-pressure units (boosters), the
spring requires a differential pressure of 1 bar for the
valve to open. The round label on the valve end cover
indicates which spring is fitted.

- The new valve offers four significant advantages in
comparison with traditional non-return valves:

- 1. no chatter at part-load

2. no pressure drop because of spring force

3. high closing force on the cone during standstill,
even without differential pressure across the valve

4. fast build-up of oil pressure in oil separator during
start-up.

re 1/2:- Since the valve is force-controlled, the flow
must not overcome the spring force, i.e. the spring is

All informction given above Is subject to change without notice

compressed by the difference between the pressure in
the oil separator and the suction pressure.

re 3: The closing force is about ten times higher
in GVD than in traditional non-return valves.

re 4: Especially on units without oil pump, it can
be difficult, when starting to build up oil pressure in
the oil separator, to drive oil forward to the
compressor. For example, if there is no pressure in the
condenser when the unit is started because pressure
must be built up in both condenser and oil separator
before oil is driven forward to the compressor.

Since the new GVD valve cannot be shut off manually, a
GV shut-off valve will also be fitted on the units. This
provides the possibility of servicing the new valve,
whereas on earlier units the non-return valve could not
be serviced because it was a combined stop and
non-return valve.
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The GVD valve is to be connected as shown below
(with P+I diagram symbols)

Issued March 1, 1997
Screw Compressor GSV Block
Sheet 2-40-044

INLET

SUCTION
NON RETURN

@6x1,5

This @6x1,5mm pipe is connected from
the Rc 1/8" port in the end of the GVD
valve (shown as pos. 24 on drawing on
page 1) to suction side of compressor
(between suction non-return valve and
compressor).

NOTE:

The GVD valve cannot be used on compressor units
where the non-return valve is placed between
compressor and oil separator instead of on the suction
side of the compressor. The reason for this is that the
GVD valve needs to have the 86x1,5 mm pipe connected
to a point on the compressor unit, where the pressure
is low during running and high during standstil.

OUTLET
SCREW
COMPRESSOR
GvD_
[——___“" R P
|

OIL SEPARATOR

The GVD valve must be mounted so that the cylinder is
placed horizontally. This will ensure correct function of
the valve and make service more friendly. Please
remember to dismantle the valve when welding is
made.

Following part numbers can be used when ordering the
valve separately:

GVD for high pressure duty Part no. GVD for low pressure duty Part no.
IN 65 77-257-0570 DN 65 77-257-0571
DN 80 77-257-0572 DN 80 77-257-0573
DN 100 77-257-0574 DN 100 77-257-0575
DN 125 77-257-0576 DN 125 77-257-0577
DN 150 77-257-0578 DN 150 77-257-0579

All information given above fs subject to change without natice



wGram Refrigeration’

Technical Data

ISSUED 'SHEET NO.
January 1, 1995 2 40 55

Screw Compressor Type GSV/GSB

Vibration Measuring

Introduction
- Vibration measuring is part of the supervision of the
_condition of the compressor. Abnormal levels
indicate that there may be faults in comprassor,
. drive or mator,

Here two ways of checking bearing conditions are
" mentioned;

1. Velocity measurements (mm/sec).

2. Spike Energy (g SE).

- The measuring of vibrations has been included in
the general testing of the compressor before
despatch from the factory. However, the results of
these measurements will not hold true in respect of
the actual conditions ruling after installation of the
compressor as unit configuration, nature of
operation and set up will result in radical changes of
the vibration level.

Immediately following the initial start-up and
linsulation of piping systems etc. to prevent
vibration, a measuring of the vibration level should
be carried through and the results of this
measurement will now serve as future reference
values for measurements made according to the
schedule below.

Measuring of *elocity

Measuring by method 1) mentioned above, -

vibration levels should be below 6 mm/sec (rms). If
the values are above this, vibration measuring
should be taken more often than recommended to
follow the developement of the vibration level. At
values above 12 mm/sec (rms) the compressor
needs an overhaul.’

The values (limits) given here are typical values. As
vibration level is depending on the installation of the
compressor, the development of the vibration level
tells more about the bearing conditions than the
actual value itself. An accelerating increase in level
indicates that it is time to give the compressor an
overhaul.

sheet 2 40 56 has earlier given the actual
frequencies ruling with failures in bearing innerrace,
outerrace and ball or roller. These frequencies
could point out the bearing with a failure. As
measuring of all these frequencies needs very
special and expensive equipment we have
removed these values, Furthermore, if the
compressor is to be opened, all bearings are to be
changed anyway.

All information given above is-subject to change without notice.

Spike Energy -k
Measuring by method 2), Spike Energy, is a more

reliable way of detecting bearing failures, as the

method is giving a warning before the failure of a

bearing is visible.

All housings, machine structure and bearings have

natural resonant frequencies typically in the range

from 10kHz to 50kHz. At any minor damage of a

bearing, a lot of high-frequency energy is being

produced and the bearing will ring like a bell being

struck. These frequencies are detectable by usine

Spike Energy measuring equipment.

The proper usage is in trending the levels (ie.,

comparing the readings with a baseline taken for -
that same machine), and watching for the relative

rise in level. A single Spike Energy reading by itself

gives no distinct information. Though experience

has shown, that following values can be used for

indication of the bearing conditions:

Below 0.5 gSE  Bearings are OK.

Above 0.5 gSE Measurings more often than
recommended are to be made.

Above 2.0 gSE An overhaul is needed.

The best solution is to make measurements with
both methads. Gram offers equipment which is able
to make both types of measurements.

Measuring procedure
The recommended schedule for making
measurements is:

50h - 1,000h - 5,000h - 10,000h - 15,000h etc.
If measurements are made from the beginning the
paint is not to be scraped of at the measuring
points. If measurements are made on an “old"
compressor (without reference measurements) it is

-recommended to scrape of the paint and use the

values above to indicate the bearing conditions.

1. The measuring points are to be marked with the
numbers shown on sheet 2 40 56,

2. The compressor control is put into manual -
operation and some reasonable valués for Vi
and capacity are entered, These values as well
as the other running conditions should be the
same at future measurements.

3. Make measurements for both Spike Energy and
velocity and note the values in the operating log.

4. After measurements are made, the compressor
cantral is Pui into normal operaﬁnn mode....
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Screw Compressor Type GSV/GSB
Vibration Measuring

The measuring points are indicated on the drawings below.

=t

Vibration level

L3

Change bearings

ur)n-.ﬂ..._ﬂ...ﬂ‘

LB

Time
2 BB &;ﬁ% \@
T7-257-5225 001 004
This sheet can be used for logging data:
Customer Order no.
Plant designation Compressor type
Compr. part/serial no Refrigerant
Running time h  Ppischance bar Psucrnion °C Output % Vi Ampere %
Spike Energy (g SE) Measuring point no.
1 2 3 4 5 6 7 8 9
Velocity (mm/sec) Measuring point no.
i 2 3 4 5 6 e 8 9
Measurements can also be made on the motor:
Drive End Non-drive end
gGSE mm/sec gSE mm/sec
Axial Axial
Radial, horizontal Radial, harizontal
Radial, vertical

Radial, vertical

All information given above is subject to change without notice.
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Technical Data

GSV NH3

Part Load Performance vs. Compression Ratio

100 |
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Full Load
0] Capacity
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Economizer Port Pressure vs. Evaporation Temperature

Remark: At No load.
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o | Temperature
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All information given above Is subject to change without notice.
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For a GSV screw compressor unit at average
operating conditions (running speed 2950 rpm and
discharge pressure 35°C), the airborne sound
pressure level in decibel will be as shown below.

Screw Compressor Unit Type GSV
Sound Pressure Level (SPL)

Measurements are taken in accordance with ISO
3744 and the distance L is 2.0 m, taken in a free
field and on a plane surface.

Re: 20 ppascal (Treshold of hearing).

Correction for measuring distance L = 2m:

Correction = 10 * log( 2 )+ 14

2
*T‘C*L-

Correction of the average value dB(A) at operating
conditions different from above.
Actual average value:

dB(A), = dB(A), + 0,15 * (P,-35) + 0,004 * (n,-2950)

Where dB(A), = average value at standard
operating conditions, see table
actual discharge pressure, °C

F,
n, actual running speed, rpm

L |

All information given above is subject to change without notice.

Octave Band Sound Pressure | Sound Pressure | Sound Pressure Sound Pressure | Sound Pressure
Center Level, (dB) Level, (dB) Level, (dB) Level, (dB) . Level, (dB)
Frequency Hz GSV 50-64 GSV 84-111 GSV 147-185 | - GSV.263-331. GBSV 412-562
62,5 74 74 74 74 )
125,0 72 73 75 78 76
250,0 78 81 84 86 78
500,0 81 81 82 88 86
1000,0 79 79 81 81 83
2000,0 72 72 73 75 82
4000,0 65 65 67 67 80
8000,0 62 E 62 65 65 79
Average dB(A) 82 83 84 87 87
Corrections: Notes:

1. Additional equipment, such as motors, heat
exchangers, pressure vessels, piping, and
valves may increase noise levels measured at
the installation. The above noise levels reflect
the noise contribution from a specific type of oil
separators designed for a range of operating
conditions. Due to the unpredictable nature of
gas pulsations, and the wide range of possible
application of this type of equipment, actual
levels achieved in a plant may be higher or
lower than indicated above.

2. The acoustic nature of the surroundings in
which a unit is mounted and located may alter
the charactereristic and level of noise. Such
con-ditions are out of our control.

s ]
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Screw Compressor
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GSV Screw Compressor Unit Dimensions.

Ls

L7

Depands

Dapands on

Suction

e i

14

connaction

sizn

motor slzs

conomizer

T ; g e + 3
B = _ FHHE = i
~ L P ; Js
o L Y T e
TJ& A i :ZL :
= P | s AP — -e-...._._. ke
I il ’f_m ;
P Il 0 .
L1
| asa L4 *]
GSV 50 GSV 64 GSV 84 GSV 111 GSV 147 GSV 185
L1 mm 1600 1600 1750 1750 1900 1900
L2 mm 1820 1820 1970 1970 2160 2160
| L3 mm 545 545 420 420 650 650
L4 mm 980 980 1010 1010 1480 1480
L5 mm 3400 3400 3430 3430 4400 4400
L6 mm 935 965 1220 1265 1425 1465
L7 mm 1605 1575 1440 1395 1920 1885
L8 mm 240 280 280 360 360 500
B1 mm 800 800 800 800 1000 1000
B2 mm 920 920 920 920 1120 1120
B3 (3) mm 1230 1325 1355 1470 1618 1758
B4 mm 45 105 110 155 93 168
B5 mm 75 75 110 110 115 115
H1 mm 1685 1725 1855 1910 2175 2285
H2 mm 1260 1260 1370 1370 1630 1630
H3 mm 1565 1585 1715 1730 1995 2035
Suction mm DN 100 DN 125 DN 125 DN 150 DN 150 DN 200
Discharge mm DN 65 DN 65 DN 80 DN 80 DN 100 DN 100
Diameter oil sep. mm 500 500 600 600 750 750
Qil charge sep. mm 210 210 325 325 600 600
Weight less motor/oil kg 2200 2400 2700 © 2900 4500 4500
Shipping volumen max. m’ 7.6 7.6 8.4 8.4 - 13.9 13.9

(1) See Design Data page 2.70.101 and 2.70.102 for connection of bypass valve.
(2) Dimension of oil cooler, see page 2.42.33 or 2.42.34
All dimensions are subject to confirmation.

All information given above is subject to change without notice.
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Screw Compressor Unit Type GSV 263 and GSV 331

L5

L7

Depends on

Depends on

Suction

coupling siza

Economizer
- connection

motor size

1
=

B3

H2

e at i :
I N A e S - TR N RN
T A ==
li:l L6 u -lJr 4 x 027
==i=l' L il
850 L4 L2 3 B1
BS
B2
GSV 263 " GSV 331
L1 mm 2400 2400
L2 mm 2660 2660
L3 mm 555 555
L4 mm 1380 1380
L5 mm 4710 4710
L6 mm 2540 2640
L7 mm 1190 1090
B1 mm 1400 1400
B2 mm 1530 1530
B3 mm 1700 1700
B4 mm 650. 650
B5 mm 1495 1495
H1 (1) mm 2900 2900
H?2 mm 1850 1850
H3 (1) mm 610 610
Suction mm DN 200 DN 200
Discharge mm DN 125 DN 125
Diameter oil sep. mm 900 900
Oil charge sep. ltr. 850 850
Net weight less motor/oil kg 6100 6100
Shipping volume max. mO 21.4 21.4

Dimensions are only valid for NH3. For other refrigerant, ask Gram Refrigeration.
(1) At removal of suction valve, max. unit height will be: H1 -H3 + 50.
(2) See Design Data page 2.70.101 and 2.70.102 for connection of bypass valve.

(3) Dimension of oil cooler, see page 2.42.33 or 2.42.34.

All information given above is subject to change without notice.

All dimensions are subject to confirmation
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Technical Data

GSV/GSB Screw Compressor, Oil Cooler type RC (refrigerant cooled)

L6
———
/ Refrig. outlet
* i
Qil inlet
0.D. 60.3 S — ke - D
Il outlet =
Drain -_._._&_k"ﬁ o0, 60'3\ j Y
0.D. 21.3 i 5*-—-\
L3 bt L7 e LS Refrig. inlet
- L2 .
L1
[ =

Type - RC 3.7 | RC 6.2 RC 8.0 | RC 10 |RC 13.5|RC 18.3| RC 24.8| RC 30 |RC 38.2
-Size ' m?| 3.7 6.2 8 10 135 | 183 | 24.8 30 38.2
Rated capacity kW | 30.1 50.5 65.2 81.5 110 149 202 244 311
Qil charge Itr. 30 50 50 64 88 119 178 216 275
D 219.1 219.1 2445 2445 323.9 323.9 400 400 400
L1 1870 2910 2945 | 3195 | 2570 3320 2790 3270 4200
Lo 1740 2780 2745 3025 2350 3100 2540 3020 4450
Ls 40 40 40 50 40 40 40 40 40
L4 125 125 130 130 125 125 125 125 125
Ls 8 | .58 90 90 60 60 70 | 70 70
Ls 55 55 75 75 60 60 70 70 70
Ly - 140 140 155 155 145 145 155 155 155

Refrig. inlet O.D. 33.7 33.7 48.3 48.3 48.3 48.3 60.3 60.3 60.3
Refrig. outlet O.D.| 48.3 48.3 60.3 60.3 60.3 60.3 76.1 76.1 76.1
Weight Kg 175 280 825 360 470 580 690 815 1.120

Rated capacity has been calculated for: _ (Toilin - Tcond.) - (Toilout - Tcond.)

Atm

Toilin = 85°C (185°F) L (Toilin - Tcond.)
Toilout = 50°C (122°F) H (Toilout - Teond.)
= 35°C (95°F . ) ) -
ICOND ~ 29 1°é (84 )2°F) The oil coolers are not tied up with a specific compressor
~ = ) ; size (GSV/GSB), The exact cooler size is selecte

fticient: 0.28 kW/m? °C.
e e in the VKAT calculation programme (which can also be

All information given above is subject to change without notice used for the preparing of calculations).
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——

GSV/GSB Screw Compressor, Qil Cooler type WC (water cooled)

L3
r——

Water outlet

/ RG

4

i {
[ E onoutet | .
0.D. 0.3, , |
Water Drain — | F—— i~ Water inlet
Heha 0.D. 60.3 RG
e 7 e 3
Type WC 3.7| WC 6.2| WC 8.0/ WC 10 |[WC-13.5/WC 18.3 WC 24.8/ . WC 30 |WC 38.2
Size m¢| 3.7 6.2 8 10 135-| . 188 .} .248 | :80 .|.l3B2
Flet etBr— il —qargef vigs |17 | 172 | 80| =a0u e bt Bkt 1B
Rated capacity kW | 31.5 52.7 68.0 85 115 1565211 - 255 325
Pressure drop K 10 11 5.4 5.8 1.8 2.0 0.5 0.6 0.7
Qil charge Itr. 30 50 50 64 88 119 178 216 275
D 219.1 | 219.1 | 2445 | 2445 | 3239 | 323.9 | 400 400 400
L1 1700 | 2675 | 2325 | 2925 | 2360 | 3110 | 2645 | 3125 | 3875
L2 100 100 130 130 155 155 185 185 185
La 45 45 45 45 70 70 125 125 125
L4 130 130 140 135 155 155 185 185 185
Tperonlet T e e | 1t bt | et | oo S al 2 LE 3"
Weight Kg| 180 285 330 370 480 590 715 830 | 1.145
Rated capacity has been calculated for:
Teiiin =  85°C (185°F) &im (Toitin = Twater out) = (Tail aut = Twater in)

Toitout = 50°C (122°F)
Twaterin =  30°C (B6°F)
Twater cut = 3500 (950[:)
Aim = 32.7°C (91°F)

Heat transfer coefficient: 0.26 kW/m? °C,

The oil coolers are not tied up with a specific compres-
sor size (GSV/GSBH). The exact cooler size is
selected in the VKAT calculation programme (which
can also be used for the preparing of calculations).

All information given above is subject to change without notice.

L ‘Toil in = Twater aut)
: ( oil out = lwaler in)

Capacity: Surface x &im x heat transfer coefficient.
Calculation of pressure drop:

Pressure drop (mm w.g.) = (water flow [m3/s] x factor
K x 10°)

Note.

Qil cooler is of cross flow type means that Teil out must bee
at least 10°C over Twater out.

Toil out 2 (Twater out + 10°C)
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GSV/GSB
Economizer EZ (enclosed design)

- Screw Compressor

e 50 50
= Lig. from s L
receiver evapor.
To.éompr. é
W . i |
_ _ :rD
Liqui'd from 3 I e | .
receiver
L2 - L L1 RIPE

Refrigerant Ammonia (R 717) Freon (R 22 - R502) -
Compressor 50-64 84-111 | 147-185 | 263-331| 50-64 | 84-111 | 147-185 | 263-331
Type EZ 1 EZ 2 EZ 3 EZ 4 EZ 11 EZ 12 EZ 13 EZ 14
D 139.7 139.7 139.7 168.3
L1 1.300 2.000 3.000 | 3.300
L2 50 50 50 60
Liquid from receiver O.D. 42.4 42.4 48.3 60.3
Liquid to evaporator O.D. | 42.4 42.4 48.3 60.3
Liquid from receiver O.D. | 21.3 21.3 21.3 26.9
Injection to compr. O.D. | 42.4 42.4 48.3 60.3
Weight Kg| 75 95 120 155

Economizer type EZ is rated for cooling of liquid refrigerant to 10°C above economizer pressure at
3.000 rpm and normal conditions.

All information given above is subject to change without notice.
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GSV/GSB

Screw Compressor

Motor Selection and Starting Torque

Motors must be sized adequate for all expected
operating conditions since start up, pull down
and load variations quite often require signi-
ficantly more horsepower than nominal design.

Motor starting torque capacity must also be con-
sidered, especially when another than
across-the-line start is employed. Motor starting

-than compressor requirements at maximum ex-

pected start-up conditions. Refer to the torque
data below.

Note: Motor starting torque varies considerably
with various manufacturers -obtain specific tor-
que data for the motor being used.

and pull-up-torque must be at least 20% greater 103 ga  te | wg
5a
Speed Vs Torque g20 T sc
Fully unloaded. E -
- o
Example: F a4k 15 48 4
g14 a5 as
[ & g
MOTCR R P [0 1234 =
1 : 2@8 BS | ==
HOTGR B \J', \\ 19
V‘ =] [ \‘ 5 NHZ  R22
pa \ g
& g _b
/cc PRISSER 122 B 48
E-4 S5
B3 ) =2
& 2 33 ﬂ
& =23
z
Motor A will start the compressor, B will not. NMm P ‘ma T ren
Model no. Starting Torque Break-away Torgue Inerti% |
GSV/GSB/GSF Multiplier Nm kgm
GsV 50 0.46 9.5 0,13
GSV 64 0.58 9.5 0,15
GSV 84 0.75 13.6 0.30
GSB 84 1.50 13.6 0.30
GSV 111 1.00 13.6 0.34
GSB 111 2.00 13.6 0.34
GSV 147 1.27 19.0 0.59
GSB 147 2.64 19.0 0.59
GSV 185 1.60 19.0 0.72
GSB 185 3.32 19.0 0.72
GSV 263 2.28 27.2 1.48
GSB 283 4,72 27.2 1.48
GSV 331 2.87 27.2 1.81
GSB 331 5.96 27.2 1.81
GSV 412 3.72 33.9 4.33
GSB 465 8.10 3.2 2.44
GSV 582 5.10 33.9 4,92

Remark: Flywheel effect GD?= 4 x | with | in kgm? and GD? in kpm?

Starting Torque for Any Specific Compressor.
Multiply starting torque multiplier by starting tor-
que value from curves at 100% of normal running
speed. Calculation example:

GSV 185, NH3 at 2950 RPM and 31°C discharge
pressure (=12 bar)

starting torque multiplyer GSV 185 = 1.60
starting torque at 12 bar = 225 Nm.

GSV 185 starting torque = 1.60 x 225 = 360 Nm

Motor/Compressor Torque:
Assure that the motor starting and minimum pull-

All information gi.2n above is subject to change without notice.

up torque capabilities will exceed the compres-
sor requirements at the anticipated condi- tion
that will be experienced during normal starting
(see example). '

Note: Wye-delta and autotransformer (reduced
voltage) motor starting methods drastically affect
the starting torque available from motors as indi-
cated.

Across-the-line: 100%
Auto Transformer: 25-64%
Wye-delta: 25-33%
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Description

The seven (7) models of the Gram GSB Rotary
Screw Compressor units described h%rein range
in capacity from 835 m°/h to 4646 m°/h at 2950
rpm. Standard units are designed for use on am-
monia, halocarbon and hydrocarbon refrigerants
at pressure ratios up to 26:1. '

GSB Rotary Screw Compressor Units consist
of the following major components: - Rotary
Screw Compressor, oil pump and filter; drive cou-
pling and guard; combined stop and check valve
and filter on suction side. Combined stop and
crack valve on the discharge side; suction scale
trap with strainer, and a three stage horizontal oil
separator/reservoir. All components have been
selected for maximum reliability and arranged to
assure accessibility for service. The units are
factory packaged, complete with wiring and

piping.
Model GSB Compressor

Housing - All screw compressor castings are
designed and tested to meet the requirements of
common standard for 25.0 bar maximum dis-
charge pressure. Castings are close grain cast
iron to assure structural integrity, mechanical and
thermal stability under all operating conditions.

Rotors - The rotors are machined from AISI-1137
steel forgings to the exacting tolerances of the
latest SRM asymmetric profile. The four lobed
male rotor is directly connected to the driver. The
six lobed female rotor is driven by the male rotor
on a thin oil film.

Bearings - Antifriction bearings are used for
reduced power consumption, particularly at the
higher pressure ratios. Cylindrical roller bearings
are provided to handle the radial loads and the
thrust loads are absorbed by angular contact ball
bearings. In addition, thrust balance pistons are
provided to reduce the thrust load and improve
bearing life.

Shaft Seal - The compressor shaft seal is a
single face type with a spring loaded carbon rotat-
ing surface riding against a cas! iron stationary
seal. The seal is capable of sealing up to 25.0 bar
but is vented to low pressure to provide extended
seal life.

Lubrication System. The lubrication system on
a unit (designed for booster duly) includes a full
lube oil pump. The full lube pump is supplied as
standard equipment due to the typical low dif-
ferential pressure across the GSB compressor in
booster applications.

All information given above is subject to change without notice

GSB Screw Compressor Description

Oil Separator/Reservoir - The oil separator is a
horizontal, three stage design with integral sump.
Two sight glasses are located in the reservoir
section and one in the coalescing section. The
separator is designed and constructed in accord-
ance with common:standards for a -maximum
design working pressure of-25.0 bar and supplied
with by-pass valve from discharge to suction. Two
heaters maintain oil temperature higher than sur-
rounding during compressor shut-down.
Coalescent separator elements are provided for
final gas/oil separation of particles down to less
than 1 micron. The oil carry over to the refrigera-
tion plant will normally be less than 10 PPM.

Oil is drained from the coalescer section and
returned to the compressor suction during opera-
tion.

A float switch is installed in the first stage of the
oil separator to detect a low oil level. If a low level
occurs the tloat switch will shut the compressor
down.

Oil Filter - All lubrication oil will pass through a
25um absolute oil filter (B25 275 1SO 4572). Solid
containcenants will be kept down to code 20/16
after ISO 4406. The filter is furnished with isola-
tion stop valves and drain valve for ease of ser-
vicing.

Liquid Injection Oil Cooling - The compressor
oil is cooled by direct contact with refrigerant
injected through port locations in the compressor
discharge. Liquid feed arrangement includes a
stop valve, strainer, sclenoid valve, metering
valve and stop valve. The metering valve will
maintain temperature of oil returning to the com-
pressor between 50°C and 70°C. At booster ap-
plication liquid will be injected into the compres-
sor after the compression has come to an end.
This will not affect the capacity.

Water Cooled Oil Cooling - The optional water
cooled oil cooler is a shell and tube design with
oil on the shell side. The oil temperature is main-
tained at 50°C - 60°C. As optional an auto-
matically water regulating valve sensing outlet oil
temperature can bee supplied.

Thermosyphon Oil Cooling - Maintains oil tem-
perature 10°C - 20°C higher than plant conden-
sing temperature. The optional thermosyphon
cooler is a shell and tube design. The oil cooler
is mounted on the unit with the oil piping con-
nected. Refrigerant connections and controls are
field installed.
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GSB Screw Compressor Description

- Volume Ratio

The GSB compressor has a fixed inbuilt volume ratio of
2.8. This will normally match the pressure ratios at
common booster applications and give efficient
operation.

_ Capacity Control

" Capacity Controls is done by 3 plug valves, which gives
-~ two steps of capacity reduction to about 75 %, 50%
and 25% of full load. The plug valves allow efficent
part load operation, by the opening of one or both
plugs. The mechanical design of the plugs is simple

is done in the same manner as multicylinder
reciprocating compressors. When the plug valves are
opened, gas in bypassed back to suction before
compression begins and any work is expanded.

Onload Starting

When compressor is not runnning the plug valves will
be opened by the inbuilt return sprigs. Oil pressure to
dose the plugs is controlled by solenoid valves which
should not be energized before compressor is running
at full speed. '

and the required control is very simple (see sketch) it Z NS SN \}/
5 i
Suction__’_ g
gas
: /] ::1. Discharge
i & = gas
; 7=
L/
A /]
L]
L]
Port open gas L =7 | Port clased
bypasses to T " no gas bypas-
suction ses
{unloaded) g; 2 S*F‘ 4 (loaded)

Compressor
port closed
(loaded

_*,_

Discharge

Return
spring

. Sustion
area

\\

Qil pressure port
(pressurize to load)

Al information given above is subject to change without notice.
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GSB Total Oil Flow
With Qil ISO VG 68, 50°C. Refrigerant ammonia.

(also valid for GSV with small main nozzle)

m°/h oil flow

; 7/ amn //'
GSBast Wl b
8 / / 4
GSB 465 1/ //GSB 263 //
. 1.494 AP + 0.91 / // //
/ 2
6 /’ /’/ GSB 185 ;
5 /, ,/ ,/ » ’/GSB 147 | _A
W 2 /// /,?/// i
4 /7 // /;///fﬁmn il
7 ,/ /////,///,/
3 . ¥ ]
f/// /éi/é‘és 84
- /A//f/.{/
2
Ny i
0
0 1 2 3 4 E 6 - = v

AP: Oil pressure minus suction pressure (Poil - Ps) bar.

Oil pressure is discharge pressure plus oil pump differential minus

filter pressure drop.

Oil pressure should be 1.5 to 3 bar above discharge pressure.

All information given above is subject to change without notice.

1.051 AP +.0.91

"0/853.AP + 0.91

.0.615 AP + 0.91
0.571 AP + 0.91

0.495 AP + 0.91

0.382 AP + 0.91




wGram Refrigeration

Technical Data

April 1, 1991 2 60 55

ISSUED ' SHEET NO.

GSB 84-111-147-185 Screw Compressor

Vibration Measuring

Vibration measurings form part of the supervis-
ing of the condition of the compressor. Abnor-
mal levels indicate that there may be faults in
compressor or drive, incl. coupling.

The measuring of vibrations has been included
in the general testing of the compressor before
it was despatched from the factory. However,
the results of these measurements will not hold
true in respect of the actual conditions ruling
after installation of the compressor as unit con-
figuration, nature of operation and set up will
result in radical changes in vibration level.

VIBRATION MEASURING POINTS

Point DH

Detail of measuring point
thread No. 10-32 UNFx8 deep
contact face dia. 25

Surfaces shall be clean, flat and machined
smooth to manufacturer’'s tolerances where
specified. The axes of the stud mounting holes
shall be square to the mounting surface.

The manufacturer's recommended mounting
torque shall be used to obtain a firm fixing
without damaging the accelerometer.

A thin film of oil or grease between the surfaces

All information given above is subject to change without notice

Point SH

Immediately following the initial start up and
after a checking of direction of rotation and
insulation of piping systems etc. against vibra-
tions, a measuring of the vibration level should
be carried through and the results of this mea-
suring will now serve as future reference val-
ues.

Vibration level at first measuring should be be-
low 6 mm/s RMS.

If the level rises above 12 mm/s, this indicates
that compressor and/or other defective com-
ponents will have to be overhauled.

Point AH

Dimensions in mm

A B C D
GSB 84 | 273|308 |290 (139
GSB 111|273 | 395|290 | 139
GSB 147 | 157 | 392 | 327 | 132
GSB 185|157 | 474 | 327 | 132

helps to achieve good contact and thus maxi-
mum stiffness. ‘ '

The stud shall not bottom in the mounting holes
as rigidity may be lost owing to a small gab
between the surfaces. (According to 1ISO 5348
pkt.5.4.2)

For typical frequencies, see frequency tabel,
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;

GSB 84-111-147-185 Screw Compressor

Vibration Measuring

z)

12

speeds the frequencies are changing correspondingly.

Frequency table showing connection with 2-poled motors and 50 ¢/s (2950 rpm). At other running

Screw Compressor GSB 84-111 (Hz) 147-185 (Hz)
Roller bearing Item 1 Fault in outer race 254 256
Roller bearing Item 1 Faultininner race 385 384
Roller bearing Item 1 Roller defect 180 197
Ball bearing Item 2 Faultin outer race 232 220
Ball bearing Item 2 Faultininnerrace 309 321
Ball bearing Item 2 Ball defect 251 182
Roller bearing Item 3 Fault in outer race 169 171
Roller bearing Item 3 Fault ininner race 257 256
Roller bearing Item 3 Roller defect 127 131
Ball bearing Item 4 Fault in outer race 146 147
Ball bearing Item 4 Faultininner race 215 214
Ball bearing Item 4 Ball defect 119 121
Roller bearing Item 5 Fault in outer race 254 254
Roller bearing Item 5 Faultininner race 385 385
Roller bearing Item 5 Roller defect 191" 192
Roller bearing Item 6 Fault in outer race 169 169
Roller bearing Item 6 Faultin inner race 257 257
Roller bearing Item 6 Roller defect 127 128
Revolution frequency 49.2 49.2
Magnetizing frequency in electric motor 100 100
Pump frequency, tooth frequency from compressor 196.7 196.7

All information given above is subject to change without notice




Technical Data
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Screw Compressor Unit
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wGram Refrigeratio_m

Screw Compressor Unit Type GSB 263, 331 and 465

s I 83
L7 Dapands _en
coupling mze

Dapenda on
mecter mize

1
i —I l H \
1 A T
6 O s s e s ] o | I 0 R
[ =
e = A
i el [
U ]
g
B=Q L4
BS
B2
GSB 263 GSB 331 . GSB 465
L1, mm 2400 2400 2400
L2 mm 2660 2660 2660
L3 mm 555 555 605
L4 mm 1380 1380 1435
L5 mm 4710 4710 4900
L6 mm 2540 2640 2950
L7 mm 1190 1090 850
B1 mm 1400 1400 1400
B2 mm 1530 1530 1530
B3 mm 1700 1700 1750
B4 mm 650 650 650
B5 mm 1495 1495 1540
H1 (1) mm 2900 2900 3000
H2 - mm 1850 1850 2050
H3 (1) mm 610 610 710
Suction mm DN 200 DN 200 DN 250
Discharge mm DN 125 DN 125 DN 150
Diameter oil sep. mm 900 500 1100
0il charge sep. ltr. 850 850 1200
Net weight less motor/oil kg 6100 6100 6600
Shipping volume max. m’ 21.4 21.4 23

Dimensions are only valid for NH3. For other refrigerant, ask Gram Refrigeration.
(1) At removal of suction valve, max. unit height will be: H1 -H3 + 50.

(2) See Design Data page 2.70.101 and 2.70.102 for connection of bypass valve.
(3) Dimension of oil cooler, see page 2.42.33 or 2.42.34.

All information given above is subject to change without notice.
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GSV 147 - 185 with Liquid Injection (no 0il Pump)
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Group 2, Screw Compressors GSV
Sheet 2-70-031

GSV 147 - 185 with Liquid Injection (no 0il Pump)

gl M{RNIFAOLD OUT 1: Capacity regulation dawn.
Connection size: Re ISO 7/1 %
set se3 ©OUT 2: Volume ratio up.
s T (eea " OUT 3: Volume ratia down.
SeSamy| 2= s
aithl § Betmeen Al ond A2
Unfald == hd o
st dal 108l | wsurips ouTo ouT 3
LOA oA
L 17 7 | se3
— : G2 | |I I
o — 0y
AIN2Z | L 532 )
Pl U Q o— 18215047 AT
I Vahe for capacity
MAIN PARTS: regulation.

Al @ Suction Shut off Valve
A2 : Suction Non Return Valve

CUT Q: Capacity requictien up.

frem Qil Pump
#2822

Voive for valuma
ratio reguiation. |

B1: Sucten Stroiner
B3: Volumae ratic Piston

B: Screm Campressor GSV.
B2: Capacity Pisten.

: Coupling

: Compressar Mator

: Hodsontel Qil Separater 870C

: Oil Heater 830W (400 V)

: Lavel Switch

: Sight Glass

: Cocleacer Fiiter

X &« I 0 ™mMmMmOO

: Specikcl Nen Retumn Volve ON 100
: Discharge Shut off Vaive

: Safely Bypess Valve

: Service Snut Off Volve GV 23

: Ol filter, B25=75

: 01 Bypass Valve 2,5 bar.(Built into Fiter)
: Oil Filling Yalve GVAC 13

: Shut Off Valve GV 15

:Qil Stroiner FA 15

: Needla end Nan Return Vaolva GRC

: Drain GVAC 15

. Shut Off Valve 1/4"

: Access Yalve Coupler 7/167 UNF

NXCcHAuwD®DORgBDE X

CHECK POINTS:
IN O :Discharge Temperature PT 100
:0il Temperatur (Separater) PT 100
:Suction Tempercture PT 100
10l Tempereture (Compressor) PT 1CQ
iValume Ratio Pistan Posilion
{Capacity Pisten Pasitian
:Suction Pressure (Tranamitter —=1-+6 bar g)
tDischarge Pressure (Tronamitter 0-25 bar g)

> » > nm » ®» D DODDXD
z
N = 0 u o W N =

ILevel Switch

=
o

COMPRESSOR CONNECTIONS:

Cannection| Sizz Rc s
Besignation| SO 7/1 Description
sc-1 1/4° Slide Yae = Unload
SC-2 1/4° Slide Vale = Load
sc-3 1/4° Maveable Siide Stop — Increcsa Wi
SC-4 1/4° Maveckle Slide Stap — Decrecse Vi
5C-5 1/4" Suclion Pressura
SC-8 1/4° Discharge Preasure
sC-7 1/4° Seal Droin
sSc-8 1 Clased Thread Pressure
sc-8 1/4° Suction Pressure
SC-10 3/4° Discharge Bearings Prelube (cplional)
Sc-11 34" Cleaed Thread Prassure
sC-13 1/4° Oildrain Cyfinder

SC-14 1/2° Suction Prassure (Qilfi

il Vaiva)

SC-15 1/2°

Oischarge Pressure/Tempercture

58-2 1/27 Oil Inlat (Inlet Bearings end Balance Piston)
s8-3 3/4° Qil Inlet (Discharge Bearings and Secl)
SE-1 1/2° Electriccl Connection

SM=1 3/4° Main il Injection

Sv=1 838 Vapor Injection Economizar

SL-1 3/ Low Vi Liquid Injection

SL-2 3/4° High Vi Uquid lnjectien

:0il Pressure at Compreasor (Tronamitter 0-25 ber q)

N7 tHigh Disch. Pressure Swileh KP7ASS (preset 17 bar DEK/23 bar SO8K) man reset

Compressor Block B limited by hidden line (-—————-—-==----- )L

All information given above is subject to change without notice
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-GSV 147-185 with 0il Pump, 0il Cooler and Economizer
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GSV 147-185 with Oil Pump, 0il Cooler and Economizer

OIL MANIFOLD " OUT D: Capacity regqulgtion up.
Connection siza: Re 150 7/1 gs: ;_' z::aciyr;quminn gan:
C me o up.
ﬁ'm "%"W OUT 3: Volume rotio down.
3| i3
Unfold éI_[ S mode:
MAIN PARTS: RN l.e:J’T .-ng T | - AB&T:1 /47 ouT 0 ouT 3
Al : Suction Shut off Yahe L 7 o] P | )
A2 © Suction Non Raturn Vohe o [I] @ 2 2222 I S i
B: Screw Corr.wpru_sor GSV. B1: Suchon Sl’r_u'ln:r T 2 - -
B2: Copecity Fistan. B3: Volurme rotio Piston AINZ |1p'g LE T ..882

C: Coupling J o5l 'g. O e— o181 57 4 ouT 2
D: Compresscr Meler Vol for copoeiy
E: Horisantel OV Separator 750 I regulation.
F: O Hecter 890V (400 V) S O By Vol for volume
G: Laval Switch el r=io, Fequiatan.
H: Sight Glass . z 2
J: Coclascer Fitsr
K1 : Speciad Nen Return Valve on 10
K2 : Discharge Shut off Volve

L: Salety Bypass Vale
M: Service Shut Off Vahe GV 25

N: Ol Pump GP 42 EFM | 551 G

Q: Non Retum Yale GYC 50 Desgaaten| 150 7/1 Description

Pl : Q1 Fiter, B25=75 =

P2 : Ol Byposs Yalve 2.5 bar(Built inta Fiksr) :g:; :;:,. z::: :::: : tl;::qd

S:iod Filng vale CVAC 1A ‘ SC=3 1/4" Nowegble Slide Stop = Increase M

Aihou OHivene a8 SC-4 1/4" | Moveoble Side Stop — Decrease Wi

S1:04 Strainer FA 18 sc-5 /4 SlicheniPisatite

T: Needle and Non Return Vaive GRC T /5 ORchargal Prassire

U: Droin GVAC 15 sc—7 /4 Seal Drain

Y. Shut Off Yaive GV 50 sC-8 1 Closed Thread Pressure

X Salety Bypass Vake (3 ber) Yoy /4 Suction Pressure

ASnELOH Ve el SC-10 3/4° Discharge Beerdngs Prelube (eptional)

Z Mccrsa Yolve Coupler 7/16" UNF 5C-11 3/4" Cloged Thread Preceura
SC-13 1/4° Cildrain Cyfinder
S5C-14 1/2" Suction Pressure (O1fll Yclve)
sC-15 1/2" Discharge Prassurs/Tempercture
$8-2 1/2° Qil Inlat (Inlet Bearings cnd Balance Platon)
58-3 3/4° Cil Inlet (Discharge Bearings and Seql)
SE-1 1/z° Elactrical Connactisn

CHECK PQINTS: SN-1 | 3/4° | Nain OF injection

R IN O iDischarge Temperoture PT 100 SV—1 238 Vapar Injection Econamizer

R N 1 :00 Temperctur (Separctor) PT 100 SL—1 3/4" Lov W Liquid Injection

R IN.2 tSuction Temperatues: PT 100 SL-2 3/4°  [High Vi Liquid Injection

R N J :0i Termpercture (Cempressor) PT 100

R N 6 !Volume Raotia Piston Position

R N 7 :Copacity Piston Pasition

A N D :Suction Preasure (Tranamitter —1—#6 bar ¢)

A N 1 :Discharge Pressure (Tronamitter 0-25 bar )]

A N 2 101 Pressure ot Compressor (Transmitter 0—25 bor q)

A IN 4 :0i Pressure befors O Fiter (Tronsmitter 0-25 bor g)

IN O ileyel Switeh

N7

COMPRESSOR CONNECTIONS:

iHigh Disch. Preasure Switch KP7ABS {preset 17 bar DBK/23 ber SOBK) men reset
Compressar Black B limited by hidden line (

All information given abave is subject to change without notice




:d Gram Refrigeration __ Technical Data

Issued August 1, 1997
Group 2, Screw Compressors GSV
Sheet 2-70-034

GSV 263-331 with 0il Pump and 0il Cooler
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All information given above is subject to change without notice
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Group 2, Screw Compressors GSV
Sheet 2-70-035

GSV 263-331 with 0il Pump and 0il Cooler

MAIN PARTS:

Al ; Suction Shut off Vol GV

A2 : Suctien Nen Raturn \;'.-du end Strainer

B: Secrawm Coampreasor GSV Bl: Cepacity Pisten
EZ. VYolume ratio Piston

C: Coupling

D: Compresser Woter

E: Harisontal Ol Saporctor 2300

F: Healer Element B30 W (400 V)

C: Lavel Swilch

H: Sght Glaaa

J : Coclescer Filter

K1: Sgsciol GRAM Non Raturn Voiva

KZ. Diacharge Shwt off Vaive

L: Scfely Bypoan Vaolva

M. Sendze Shut QI Valve GY 23

N: 04 Pump GP 31 EFM

0. Non Ratum Volve GVC 20

Pl : Oil filter, B25=75

P2 : G Byposs Volve 2.5 bor(Built inta Filtar)

OUT 0: Capacity regulation up.
oiL MANIFOLD OUT 1: Capacily ragulation down.
Connection size: Re |SQ 7/1 OUT 1: Veluma ratio up
s S ats  OUT 3: Voume ratie down.
SCT
L
SC5 o
Untaid 14 L
|-28$T oel | asaripu oo our 3
RINIJ A “OA
I3 Vv | sas
I—Q @ O——ma I I
T -
AINZ lyr pg" LI, s82
26x1.5—] Q e— a1&1.5q,7 1 our 2
I Velve far capacity
requlation,
Valve for wolume
';;:_’2“ Q1 Pump ratie requlation.

COMPRESSOR CONNECTIONS.

Q: DIl Filing Vale GVAC 13 g;’::_::‘:: = Description
R: Snt Qff Valve GV 15
S1:0dl Stroinar FA 19 Sc=1 | 38’718 | Sido Valve - Unload
T: Nesdle and Non Return Volve GRC 621 /BE 1B iSHSTVaeR-itead
U: Draln GUAZ 1S sc-3 3/8°=18 | Movestie Siide Stag — Increase VT
N SC-4 1/2°=14 | tnict O Orcin (Suction Presaure)
X: Scfzty Bypass Volve (3 bor) SC-% J/ﬂ:-ls Suctian Prasaure
Y. Skt OFf Vaolva 1/4" 5C-6 1/1°=14 Oischarga Preasure
Z: Access Valve Ceupler 7/16" UNF Sa=7 1/Bica7] |isadt Dron
SC-8 1°=11"4 | Clased Thesad Prassurs
SC-9 4~ =11Y; | Closed Thread Prassurs
58-2 3/4°=1% | Qi Inlat (iniat Baordngs ond Boloncw Pistoa)
S8=-3 1"=11"2 | Qi Inlet (Cischerge Buarings ond Seal)
SE=-1 1/1°=14 | Electrical Connaction
Su-1 1°=11'A | Main OF Injesticn
SY=1 |2"sQ.Nange| Vapar Injectian Economizer
CHECK POINTS: SL-1 1"-11"%1 | Low VI Liquid Injacticn
R M 0 iDischarge Tempercturs PT 100 sL-2 1°=11% | High Wi Uiquid Injection
R N 1 iQ% Termgerctur (Separater) PT 100
R N 2 !Suction Temperature PT 109
R N 3 101 Termpercture {Compreasar) PT 100
R N & :¥olumz Ratie Piston Pesition
R N 7 :Capacity Pisten Pesition
A N C iSuction Pressure (Tronsmitter =—1-+8 bar g)
A N | :Cischarge Pressure (Transmitter 0-25 bar g)
AN 2 :0i Pressurs at Comprassor (Tronamitter 0-25 bor g)
A N 4 :01 Pressurs belorw Od Fiter (Trensmitter 0-25 bor g)
N0 ‘Level Switch
N 7  :High Disch. Pressure Switch KP7ABS (preset: 17 bar DBK/23 bar SOEK) man reset

Compressor Block B limited by hidden line (

All information given above is subject to change without notice



