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FEATURE : Compressor Technology
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Large-sized QOil-free Screw Air Compressorsl] Emeraude Seriesl]

Tsuyoshi Niimura

Today, the growing awareness of environmental issues as well as the demand for clean air, has drawn attention
to the necessity for high-efficiency and superior energy-saving characteristics in oil-free screw air compres-
sors. In this report, the new Emeraude series oil-free screw air compressor, which combines the highest
efficiency in the range, economic and reliable functionality, equipping with newly developed capacity control

system is introduced
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Symbol Name H-2 | After-cooler A/CO Solen%doValve for0) PS3 | 2nd Stage Discharge Air 0
C-1 | 1st Stage Compressor F-1 | Suction Filter S\?ll‘ gﬁ:; IerSDra-m ~r Cheadl TEL irhessure Selns;)r Tos 5
C-2 | 2nd Stage Compressor SV | Safety Valve nge‘age uction Air Chec Su;w)%cg\ijrp_reemogersalm:zge
CV-1 | Volumetric Regulator Valve | SHV | Shuttle Valve V2 | 2nd Stage Discharge Air ) | TE2 | Themocouple for 1st Stage(]
S-1 | Suction Silencer 3S0L | Three-way Solenoid Valve forC] Check Valve Discharge Air Temperature
S-2 | Discharge Silencer Volumetric RegulatorValve PS1 | 1st Stage Suction Air O TE3 | Themocouple for 2nd Stage
- . Pressure Sensor Suction Air Temperature
S3 | Blow-off Silencer 1/CD | Solenoid Valve ff’m PS2 | 1st Stage Discharge Air O TE4 | Themocouple for 2nd Stage!
H-1 | Inter-cooler SOL | Inter-cooler Drain Pressure Sensor Discharge Air Temperature
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Fig. 1 Diagram of emeraude series
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Photo 1 Outside view of compressor unit
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TYPE ALE45 ALE55 ALEG5 ALET75 ALE90 | ALE100
Table 1 Specifications ;1" oytout KW 45 55 65 75 9% 100
Discharge Pressure MPa 0069
Discharge Air Volume Hz 50/60
Water Cooled m®/min| 6.8/6.8 | 8.6/8.7 |10.0/10.0|12.8/12.7 |15.4/15.3 |16.7/16.7
Air Cooled m*/min| 6.7/6.7 8.3/8.3 9.8/9.7 |12.7/12.7|15.2/15.2 | 16.5/16.5
Dimensions Water Cooled mm 1730x 1170x 1 683 2 150x 1 335x 1 891
OWx Dx HO Air Cooled mm 1 830x 1 400x 1 783 2 010x 1 500x 2 160
Weight Water Cooled kg 1840 1900 1 950 2 600 2 820 2 820
Air Cooled kg 1790 1850 1900 2 590 2810 2810
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Table 2 Specifications of compressor
Rotor Profile 9BTA 11BTA
Model ALE4500 65 | ALE750 100
Speed of 1st Male Rotor (max.) rpm 20 459 15 262
Diameter of 1st Male Rotor mm 93.2 123.3
Tip Speed of 1st Male Rotor m/s 99.8 98.5
Theoretical Volume m°/h 688.8 1110.4
Length / Diameter O 15 1.4
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Photo 2 Compressor internal structure

cooooooo
gboobooooobz2000000000000

O0O00D0O0020000000 45kwO 100kw 00O

cooooooboooobooooooooon

3000

31 0000
311 00000000
000000000000000000000000
00000000000 00000000000000
00000000000 00000000000000
00000000000 00000000000000
000000000 000000'™
02000000000000000000000
00000000000 00000000000000
00000000000 00000000000000
O0D00ANDOO0DODO0DOODOOODOOODOOODOO00O
00D0O0D000D000D0OO0000
00000000000 000D030000000
00000000000 00000000000000
00000000000 00000000000000
00000000000 00000000000000
00000000000 0000000ACODOODO
O0D0aO0000000D00000000 260 000
0000000000000 230 000000
312 0D0OOOOODODOOO
00000000000 00D0D000D000D0000n
00000000000 000000D00000000
00000000000 000000D00000000

——4&@—— Volumetric Efficiency0 O a Profiled|0
—l—— Adiabatic Efficiencyd OO0 a ProfileO|O
----- -A---- Volumetric Efficiencyd O A Profiled|O

O

----- X---- Adiabatic EfficiencyT OO A Profilel

Efficiency0 0 O O

0 50 100

Weard Oy m

020 DO0OO00OOOODOOOODO
Fig. 2 Relationship between seal edge wear and efficiency
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Fig. 3 Trap
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Fig. 4 Plate fin type gas cooler
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Fig. 5 Conventional noise frequency analysis
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Fig. 6 Discharge silencer
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Fig. 7 Noise frequency analysis with resonator
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Fig. 8 Capacity control
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Fig. 9 Discharge air volume comparison

Conventional Type

Ex.) ALE55W-5x 1 Unit0 Load Percent 900 O

00 (Receiver Tank Volumel 1.7m*)0

Conventional Typel Unload/7.0k, Load/6.0k0
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OO Annual Electric Power Cost[Load 900, 15 cents/km (in Japan )O
00 DO000O0000000O0 Runningd 8 000h/1Year]
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Fig. 10 Power cost comparison
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