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NEW PRODUCTS AND NEW TECHNOLOGIES

HAAINTY -9 2 [E#EHE [Emeraude-ALE ]

New Oil-free Air Compressors, "Emeraude-ALE"

——

IE YA
Takayuki HARA

Today, superior energy-saving characteristics are demanded of air compressors, due to increasing
environmental issues. Kobe Steel has developed the oil-free air compressor "Emeraude-ALE" series,
which has superior energy-saving characteristics to meet this need. The concept behind the new
Emeraude-ALE is "the advancement of customer satisfaction" by expanding the lineup of inverter
types, increasing the air discharge flow rate, expanding the discharge pressure range, providing a
compact cabinet, and achieving a "class 0" rating for the cleanliness of the discharged air. This paper
introduces the main features and the key technologies of the newly developed compressors.
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Fig. 1 Appearance of compressor unit
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Fig. 2 Internal structure of compressor unit
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Table 1 Lineup of standard units of new ALE series

A
0.7MPa o o o) 0.7MPa [¢] o) o
120kW | 0.88MPa = = = 200kW | 0.88MPa = - -
1.0MPa = = = 1.0MPa = = =
0.7MPa [e] [e] [e] 0.7MPa e} O e}
132kW | 0.88MPa = = 220kW | 0.88MPa [e] (o] (o]
1.0MPa - - - 1.0MPa - - -
0.7MPa o s} o 0.7MPa ] 0 o
145kW | 088MPa | O o) 8} 250kW | 088MPa [¢] [e) o
1.0MPa - - - 1.0MPa o o o
0.7MPa [e] ] o] 0.7MPa e} e] o]
160kW | 0.88MPa ¢} ) ] 270kW | 0.88MPa o o o
1.0MPa (o) (o] (o) 1.0MPa o [e] o
0.7MPa [e] (o] [e] 0.7MPa - - -
180kW | 0.88MPa ] [e] [e] 290kW | 0.88MPa [e] o o]
1.0MPa o [e) [e) 1.0MPa [¢] o o
>
— Air
— Water

Symbol Item Symbol ftem
C-1_ 1" stage compressor 3SOL |Three-way solencid valve
_C2 |2 stage compressor | VCSOL |Solencid valve for e
CV-1_ |Volumetric regulator valve | A/C SOL|Solenoid valve for AIC
S-1  |Suction silencer V1 [2™ stage discharge air check valve
S-2  |Discharge silencer PT1  [1" stage suction air pressure sensor
S-3 | Blow-off silencer PT2 |1* stage discharge air pressure sensor
H-1  |Inter-cooler PT3  [2™ stage discharge air pressure sensor
H-2  |After-cooler TE1 |T] for 1% stage suction air temperature
F-1  |Suction filter TE2 [Tk le for 1* stage discharge air temperature
SV |Safety valve TE3  [Thermocouple for 2* stage suction air temperature
SHV  [Shuitle valve TE4 [Tk le for 2* stage discharge air
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Fig. 3 Air flow in compressor unit
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Table 2 Lineup of inverter unit

120kW  132kW  145kW  160kW  180kW  200kW  220kW  250kW  270kW  290kW

0.7MPa (e} * O *
0.88MPa * * * *

( % :new lineup )
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Table 3 Air discharge rate of new ALE
(m’/min)
0.7MPa 120KW|132KW]|145KW[160KkWV| 180KW|200kW|220KWW|250kW|270kW
New ALE 59Hz | 228 [24.7 [27.3 [29.8 [33.6 | 374 | 39.7 | 45.0 | 49.2
60Hz | 22.1 [245 |27.4 [29.8 [ 339 | 374 |39.7 | 45.0 | 49.3
50Hz | 21.5 [23.8 | 26.3 [ 28.3 [ 327 | 363 | 39.0 | 435 | 48.0
60Hz | 21.8 | 239 | 26.3 [28.3 | 328 | 364 | 39.2 | 43.6 | 48.0
up (%) |2oHz[ 37 [38 |38 |53 [ 28 [aE [ 18 [ a4 [ 26
Gzl 14 [ 25 [42 |68 [ 84 | oy | La || & || a7

0.88MPa___|145KW|160KW/|180KkW|220KW[250KW|270KW|290KW
50Hz | 23.6 | 5.8 | 29.6 | 35.6 | 39.7 | 41.9 | 45.3

New ALE oz [ 23.6 | 26.2 [ 29.5 | 36.8 | 39.9 | 426 | 46.0
ALE  BOMz[21.4 287 |26.3 | 52.7 | 362 | 38.9 | 484
60Hz | 21.7 | 23.8 | 26.3 | 32.8 | 36.3 | 39.1 | 43.6
50Hz| 103 | 8.9 [12.5 | 89 | 9.7 | 7.7 | 4.4
60Hz| 8.8 |10.1 [122 | 9.1 | 9.9 | 8.7 | 55

1.0MPa  |160KkW|180KW|250kW|270KW[290KkW
50Hz | 23.6 | 26.3 | 35.7 | 39.6 | 41.9

New ALE “oohz [ 23.5 | 26.2 | 32.7 | 36.3 | 39.1
ALE | 50Mz|21.4 | 263 [ 827 |62 | 389
60Hz | 23.5 | 26.2 | 85.8 | 9.8 | 42.5

ALE

UP (%)

50Hz | 10.3 | 0.0 9.2 9.4 Ty

WP 60Hz | 8.3 0.0 9.5 9.6 8.7
x4 PFALEDE LK
Table 4 Pressure specifications of new ALE
Pressure New ALE ALE
1.03MPa 1.0MPa UNIT 1.0MPa UNIT
(MAX1.03MPa) ex) 160kW: 21.7m*min
1.0MPa ex) 160kW:23.5m*min
0.93MPa 0.88MPa UNIT

(MAX0.93MPa)

0.88MPa ex) 160kW:26.2m*/min 0.93MPa UNIT
0.75MPa ex) 160kW: 23.8m*min
0.7MPa UNIT
0.7MPa (MAX0.75MPa)
ex) 160kW:29.8m*/min 0.69MPa UNIT
0.68MPa ex) 160kW : 28.3m¥min
2013)
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Fig. 4 Result of FEM stress analysis for gas cooler
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