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GEA Bock Open Type Compressors F NH3
At a glance

Based on the F compressor series, a specially modified selection

of compressors is available for use with the refrigerant R 717.

The special features:

2, 4 and 6 cylinder models with displacements of 10 to 180 m*/h (1450 rpm)

Deviations from the basis compressor F:

- Pistons with three-ring assembly

- Connecting rod with additional oil supply oil to the small end

- Valve plate with optimized pressure unit

- Shut-off valve with steel connector for welded joints

- All connections are designed as compression joints for steel pipes

- F14 NH3, F16 NH3 with increased oil volume by elevated base plate

- Special oil filling for NH3 (Fuchs Reniso KC 68). If Ry23 or other oils are used,
please consult our application engineering department.

- You will find further information on the F basis compressors in

the chapter entitled ,F series single-stage compressors” from page 8 onwards.

Type key

Refrigerant

Swept volume ) 1) Indication only at F14, F16

Size

Series

The current program
...6 model sizes with 8 capacity stages from 10,5 to 178,4 m3/h (1.450 rpm)

Displacement (1.450 rpm)

Models available [m3/h]

F2 NH3 10,5

F4 NH3 40,5

F14 NH3 101,57/ 118,9

F18 NH3 in planning stage
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GEA Bock Open Type Compressors F NH3

Operating limits

NHs; Operating limits

20 t, (°C)

F2 NHs, F3 NH;, F4 NHs, F5 NHs, F14 NHs, F16 NH:

Unlimited
application range

]
[ ]

Supplementary cooling necessary
(e.g. water-cooled cylinder covers)

t, Evaporating temperature (°C)
t.  Condensing temperature (°C)
At,, Suction gas overheating (K)

Maximum permissible operating pressure (LP/HP)": 19/25 bar

U LP = low pressure HP = high pressure

NH: Notes

Operating limits

Compressor operation is possible within the examples in the diagram
showing the limitations of use. The meaning of the surfaces marked
in colour are to be observed. Limiting areas should not be selected for

layout or continuous operating points.

Performance data

Performance specifications for the NHs are based on 5 K suction gas
overheating without liquid subcooling. Compressor speed 1450 rpm.
The values can be stated to judge the overall performance at other

speed with the help of the calculation factors below.

For additional technical data for other operating points see GEA Bock

software.

2,0
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0,8

0,6

0,4

— Cooling capacity Qo

0,2 .
Power required P
Il

Factor

0,0 f
500 750 1000

Compressor speed (rpm)

1250 1500

Operation with NHz and R723

NHs is a refrigerant traditionally used in industry and largescale
refrigeration systems, as NHs has considerably more vapouration heat
and thus a larger volumetric refrigerating capacity than most F gases.
That is why operating NHs at small capacities (< 30 KW, e.g. in the
commercial sector) can be problematic.

NHs has a high adiabatic index and thus significantly higher pressure
gas temperatures. On one hand, this greatly limits the application ran-
ge with regard to lower temperatures; on the other hand, this requires
thermally highly stable refrigeration oils. Nonsoluable mineral oils with
a viscosity of 68 are used as standard - Fuchs Reniso KC 68. Flooded
operation is customary.

In case of dry expansion, please note that the necessary overheating
in the evaporator results in higher hot gas temperatures. This is why
only low compression ratios are possible and accordingly multi-stage

refrigeration systems are necessary.

Compared to mineral oil, PAO (poly-alpha-olefin) oil has better thermal
and chemical characteristics and higher lubricating properties. For ap-
plications with PAO oil a suitable shaft seal is used in the compressor.
The PAO oil “Fuchs Reniso Synth 68" is approved for these systems.
The compressors can also be operated with R723 (60 % NH3 + 40 %
dimethyl ether). It is recommended to use the oil ,,Fuchs Reniso Synth
68". The use of the mentioned PAO oils and the use of R723 have to
be explicity when ordering a compressor.
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GEA Bock Open Type Compressors F NH3
Performance data

NH; Performance data 1.450 rpm
Type Cond. Cooling capacity Q, [W] Power consumption P [kW]
temp. .
o Evaporating temperature °C
15 10 5 0 -5 -10 -15 -20 -25 -30
10 Q 9670 7740 6080 4690 3520 2570
P 1,30 1,26 1,19 1,11 1,02 0,94
20 Q 13700 11200 8920 7020 5400 4050 2940
P 1,44 1,47 1,45 1,41 1,33 1,24 1,14
Q 18700 15500 12600 10200 7970 6140 4610
F2 NH: 30 P 1,67 1,77 1,81 1,80 1,75 1,66 1,54
40 Q 17300 14200 11400 9020 7000
P 2,28 2,32 2,29 2,21 2,08
50 Q 15900 12900 10300 8070
P 2,99 2,92 2,79 2,61
10 Q 18700 15000 11800 9050 6800 4970
P 2,51 2,43 2,31 2,15 1,98 1,81
Q 26500 21600 17300 13600 10500 7820 5680
A P 2,80 2,84 2,82 2,72 2,58 2,40 2,20
Q 36100 29800 24400 19600 15400 11900 8910
F3 NHs . P 3,24 3,43 3,50 3,48 3,38 3,21 2,98
Q 33400 27300 22100 17500 13600
0 p s 4,48 4,43 4,28 4,03
50 Q 30600 24900 19900 15600
P 5,78 5,65 5,40 5,04
10 Q 37300 29900 23500 18100 13600 9910
P 5,02 4,86 4,61 4,30 3,96 3,61
20 Q 52700 4300 34400 27100 20900 15600 11400
P 5,58 5,68 5,62 5,44 5,16 4,80 4,40
F4 NHs 30 Q 71900 59500 48600 39000 30800 23700 17800
P 6,47 6,84 6,99 6,96 6,75 6,41 5,95
Q 66500 54500 43900 34800 27000
40 p 583 8,95 8,85 8,54 8,05
50 Q 61100 49600 69700 31200
P 11,50 11,20 10,70 10,00
Q 67900 54300 42700 32900 24700 18100
10 P 9,13 8,84 8,39 7,83 7.21 6,57
a0 | @ 95900 78200 62600 49300 37900 28400 20700
P 10,10 10,30 10,20 9,90 9,39 8,74 8,01
F5 NH 30 Q 131000 109000 88400 71000 55900 43100 32400
2 P 11,70 12,40 12,70 12,60 12,20 11,60 10,80
Q 12100 99100 79900 63300 49200
L P 16,00 16,30 16,10 15,50 14,60
50 Q 112000 90200 72100 56700
P 21,00 20,50 19,60 18,30
Based on 5 K suction gas overheating I:I Supplementary cooling
without liquid subcooling necessary
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GEA Bock Open Type Compressors F NH3
Performance data

NH; Performance data 1.450 rpm
Type Cond. Cooling capacity Q, [W] Power consumption P [kW]
temp. .
o Evaporating temperature °C
15 10 5 0 -5 -10 -15 -20 -25 -30
10 Q 93500 74800 58800 45300 34000 24900
P 12,50 12,10 11,50 10,70 9,93 9,05
20 Q 133000 108000 86300 67900 52200 39100 28400
P 14,00 14,20 14,10 13,60 12,90 12,00 11,00
Q 181000 149000 12200 97700 77000 59400 44600
F14/1166 NHs =l P 16,20 17,10 17,50 17,40 16,90 16,00 14,90
40 Q 167000 137000 111000 87200 67700
P 22,10 22,40 22,10 21,40 20,10
50 Q 153000 125000 99300 78000
P 28,90 28,20 27,00 25,20
10 Q 110000 87600 68900 53100 39900 29100
P 14,70 14,20 13,50 12,60 11,60 10,60
20 Q 155000 127000 101000 79500 61100 45800 33300
P 16,40 16,60 16,50 15,90 15,10 14,10 12,90
Q 211000 175000 143000 115000 90200 69500 52200
F14/1366 NHs 300 5 1900 2000 2050 20,40 19,80 18,80 17,40
20 Q 196000 160000 129000 103000 79300
P 25,90 26,20 25,90 25,00 23,602
50 Q 180000 146000 117000 91400
P 33,90 33,10 31,60 29,50
10 Q 141000 113000 88200 67900 51000 37300
P 18,80 18,20 17,30 16,10 14,80 13,50
20 Q 199000 162000 130000 102000 78300 58600 42600
P 21,00 21,30 21,10 20,40 19,30 18,00 16,50
Q 270000 224000 183000 147000 116000 89000 66800
F16/1751 NHs o P 24,30 25,70 26,30 26,10 25,30 24,10 22,30
20 Q 250000 205000 165000 131000 102000
P 33,10 33,60 33,20 32,00 30,20
50 Q 230000 187000 149000 117000
P 43,40 42,40 40,50 37,80
Q 165000 132000 104000 79600 59800 43700
e P 22,10 21,40 20,30 18,90 17,40 15,90
20 Q 233000 190000 152000 120000 91700 68700 49900
P 24,60 25,00 24,70 23,90 22,70 21,10 19,30
Q 317000 262000 214000 172000 136000 105000 78300
F16/2051 NHs 0 P 28,50 30,10 30,80 30,60 29,70 28,20 26,20
40 Q 293000 240000 194000 154000 119000
P 38,90 39,40 38,90 37,60 35,40
50 Q 269000 219000 175000 138000
P 50,80 49,70 47,50 44,30
Based on 5 K suction gas overheating I:l Supplementary cooling
without liquid subcooling necessary
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GEA Bock Open Type Compressors F NH3 _
Technical data

F14/1166 NH3 101,5 700 - 1450
F16/1751 NH3 152,2 700 - 1450

(D) for welded connections

Qil sump heater: 230 V - 1 - 50/60 Hz
F2 NHs: 40 W (accessories)

F3 NHs: 60 W (accessories)

F4 NHs, F5 NH3: 80 W (accessories)
F14 NHs, F16 NH3: 140 W (accessories)
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GEA Bock Open Type Compressors F NH; _ _ )
Dimensions and connections
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Dimensions in mm - Connections see page 51

- Dimensions for view X see page 51
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GEA Bock Open Type Compressors F NH; _ _ )
Dimensions and connections
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Dimensions in mm - Connections see page 51

- Dimensions for view X see page 51
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GEA Bock Open Type Compressors F NH3 ] _ _
Dimensions and connections

Shaft end
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Dimensions in mm - Connections see page 51
&% Centre of gravity - Dimensions for view X see page 51
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GEA Bock Open Type Compressors F NH; _ _ )
Dimensions and connections
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Dimensions in mm - Connections see page 51

- Dimensions for view X see page 51
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GEA Bock Open Type Compressors F NH3 ] _ _
Dimensions and connections
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362 124 ca.415 A1
D — SV —B1
(e © T — i
L ~_, o g —B
A—L* | |
] \\ﬁ? Y ‘ o H
P ©
B2 iy L ﬁ - D1
] __]g# VRl
D— S
| |
X— | S . 2
h|
Hi 1 ) ..
290 121.5 4x013.5 OV1
342 | 290
ca.530 320
Shaft end
12xM10 ©»210
J 8xM8 111
[Q A5x9 DIN 6888
T | M12x26
= ] S
o o
Y=t
o= ' ©
© @ i
s
50
53,5
-~ 94
Dimensions in mm - Connections see page 51

- Dimensions for view X see page 51
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GEA Bock Open Type Compressors F NH; _ ] _
Dimensions and connections

F16 NH3 F16/1751 NH3 F16/2051 NH3
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Dimensions in mm

- Connections see page 51
% Centre of gravity

- Dimensions for view X see page 51
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GEA Bock Open Type Compressors F NH; ] _ _
Dimensions and connections

Connections F2 NH3 F3 NH3 F4 NH3 F5 NH3 F14 NH3 F16 NH3

SV Suction line
DV Discharge line

please refer to technical data page 44

Connection suction side,
®6mm 06 mm? 06 mmM 06mmM #6mmm ®6mm
lockable

Connection discharge side,
1 1 1 1 1 1
lockable P6mm?m P6mm?M 06mmm 06mm?m 06 mm" P6mmM

Connection oil pressure
2 06 mm? 06 mmM #6mmM #6mmm ®6mm
safety switch OIL

Connection oil return
@10 mm™" 010 mm™" 010 mm™" #10mm?" @10 mm " 010 mm "
from oil separator

CEEE e e s

F Qil drain R, " M22x1,5 M22x1,5 M22x1,5 M26x 1,5 M26x 1,5
H  Qil charge plug P10 mm?" 010 mm™" M22x1,5 M22x1,5 M22x1,5 M22x1,5

Connection thermal
'/, " NPTF '/, " NPTF '/, " NPTF /. " NPTF /. " NPTF /. " NPTF
protection thermostat /s /g /s /g /g /s

1) Compression joint for steel pipes

2) Second sight glass can be attached, Positioning view Y (accessories, only as original equipment)

View X,Y

- Qil sight glass 90°
- Connection facility for parallel operation

Position view X:
F2 NH3, F3 NH3, F4 NH3, F5 NH3, F14 NH3, F16 NH3
4 hole sight glass

Position view Y: 4x M6, 10 mm deep

F14 NH3, F16 NH3
Second oil sight glass can be attached as accessories
(available as original equipment only)

050
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GEA Bock Open Type Compressors F NH3
Scope of supply

Scope of supply F2NH3 | F3NH3 | F4NH3 | F5 NH3 | F14 NH3 | F16 NH3

Open type compressor for NH3 with
suction and discharge shut-off valve

Four cylinder, cylinder arrangement in \V

Seat front bearing flange

Oil pump

Sight glass

(2 Elevated base plate (oil volume plus 2,5 litres)

) If R723 or other oils are used, please consult our application engineering department

Shaft seal with piece of tube Elevated base plate
. : -
oN 7
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GEA Bock Open Type Compressors F NH; ]
Accessories

Accesories F2 NH3 | F3 NH3 | FANH3 | F5 NH3 | F14 NH3 | F16 NH3

(D Oil sump heater 220-240 V - 1 - 50/60 Hz

(3) Shaft coupling for direct drive )2) e12 e12 e1)2)

Capacity regulator 230 V - 1 - 50/60 Hz, IP65
1-2 capacity regulator = 66/33 % residual capacity

(6 Thermal protection thermostat (bimetal sensor)

Qil service valve

(9 Water-cooled cylinder covers
Sea water resistant water-cooled cylinder covers

1) Enclosure

2) Please state motor @ and feather key groove dimensions when ordering shafts

3) Available as original equipment only

Oil sump heater Compressor flywheel

F2 NH3: 40 Watt F2 NH3: @ 165,2 x SPA
F3 NH3: 60 Watt F3NH3: @ 210,2 x SPA
F4 NH3: 80 Watt F4ANH3:  @210,3 x SPA
F5 NH3: 80 Watt F5NH3:  @230,4 x SPA
F14 NH3: 140 Watt F14 NH3: @ 322 x SPB
F16 NH3: 140 Watt F16 NH3: @322 x SPB

Start unloader

Shaft coupling Capauty regulator

F2 NH3: WK 42.44
F3 NH3: WK 42.44
F4 NH3: WK 70.40
F5 NH3: WK 70.40
F14 NH3: WK 190.50
F16 NH3: WK 190.60
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