Wi SERO[DC 3ICF Y F IKOBELCONHEH X E

(Hefty Rt

EAGHMINA T U 1 EMRA Y 1 L 2 Y OET R iT

B - 4k BT - SAFE - HHHEE" - (WBFAME? - FRERA? e o)

Design Technologies of Silencer for Oil-free Screw Compressor
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Abstract

To realize carbon neutrality, the demand for environmental application facilities that utilizes electricity derived
from natural energy is expected to increase, and compressors that can handle the load fluctuations of such
equipment are required. By applying a variable speed drive, an oil-free screw compressor can handle the load
fluctuations of environment-related equipment, as well as gas capacity control and power reduction.

The variable speed driver, however, generates pressure pulsation at a wide band of frequencies which causes
vibration and noise.

This paper describes the pressure pulsation of oil-free screw compressors, the principles and characteristics of
silencer components, and the design technology of silencers. Also introduced is the development of a silencer
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for oil-free screw compressors that exhibits wide-band sound reduction performance.
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Fig.1 Principle of screw compressor
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Fig.2 Discharge pulsation level of screw compressor
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Fig.8 Required silencer attenuation level

4. AERMEDILHET L FHE

AR, AT - BB IR OB S, BRI
A7) 2 JEAERIC A HERB) O FR A 2 T B A
WEREy OYEr, ARG OIS & Y ETIRBI O
WO EET 5720, EIRE 2R ST 591 L Ui
FEFEHL D X 9\ OB O IRE) &L & AR T 5 72
JTIEIATST, IR D 72 B RO T IRE) % 4%
RTEXBURPLEL D, D720, YrETIRTEHE
BREY XS BE 2, RIS 72 o TR RE 2 J83 ¢
B A Lo OBEHHAN BT MLA 7,

RsD =7 54545 /Vol. 74 No. 1 (Jun. 2025) 5



4.1 YA L YOREHRESHE

FA LU HORRICBWTIE, WEERBIC X > T
ERBEROM R 5T, IRFHRIC 72 2 BT IRE)
MWHELAZEEZEL, AROREIC X L2 LEREEY
FREDRWIZ T TR, IEmIRIZh e L7z, £
7o, DEE R R RE T 5 BEOEMED S 4 U S R
BT PiB L O Po,, Po,, Pojid, NRENEE Pias
ELEREENREIVW T O A2 ME L THE LT,
FWOMATHINCEE 2T, ThRbbY A Lk
DOFEF N U 5 IEB G E ) i ' O~ 2 P03
5 X9 ICHBOMAE 2 EYICRET S L L b1, Wik
FNEB L OCHAFEDRICL RSN EEZTA L o4
KTHRA LT TV 2 & T, W2 EERE) % e L 72k
W27 5 P R e TWmET 5 X9,
ARAET A L Y OREERAT - 720 B9 IS TRME
L7224 Loy aERd,

BEFS NI A L SO ERRT A 720, EG
XA Y 2 FEHERE 16 Bl o BRI EMEY 4 L v 3 2 B
DA, FEREERERIC X DA L U oRREERE & MGE L
720 B0ICEMABIA R 2R T, ERRBCTIIRAT
A & HWT, 6,000 r/min~8,000 r/min ¥ Tz % 21k
S, AR REESZB X YA L USRI E I
BUBIREEEAME L, IREGHEZEZTSA LIk
G ERE & L CREM L 720

FERRRERC L 2T A L v odk i el e s 5 %
1R T minfk % 2 b S 27 £ R B 5,
HZIHEBTO 1 KA 5 5 R T TOFEIINRBEYE PRS0+
1L yHiE ke lEkREE LT7aey PLTWwa,
11 L WaEL 729 A L b2 E 0BT Tk
<, RIS 72 ) BV G TERE & SIS 5 2 & ASHERR
TE72o EOICEBRERIC X 2SR5 & L7 HAdr
WX BMEERESP LK LTBY, 1L rhottit
TR AEY TH 5 2 & ZMERTE 2,

4.2 YA L YOEETTE

ALY ORBIZBWT, EEN G Z MRS
572002, FHEBISERINC L2 r—2A2A8 574, BX
OFERERBRC BT 26 E 24T - 720 ST 724
AL YHD3RTHNEFTVEZR2IRT. AL~
YA % FEM AR & 56t 3 2 884 CHEMIBEARMRICA L
LIREH A L BT 5 2 & R RUE L 7 B
MR &, EHEP ST A L U ~NRATEH ADET
MRENIC & o THA L NFBICA U 5 E T IRB IR %
TOBR U 7284 247\, A L U &8I U A IE il %
TR L 720

AUET A L v 2 - ERERBRICB VT, RS
BRIV THERE S 72 LLIR I TT O 85 & I & i g,
PA LU ZRICOTAY — V2O M, digh oy
AV VI L BISTIOMEZAT > 720 W BOSE T
WX B0 IRHI B & OERRBE TORITRESRLD,
B L EO72 4 L U KHICEL 26013, #RY5R
JE LIEITIRIE, O OB S ED IS IEICR L
VRGN H D E DR TE T,

9 MELAYA Ly ostE
Fig.9 Appearance of test silencer

— Test
compressor

_—Test
silencer

10 FERABR
Fig.10 View of running test

Calculation
B Measurement

100 r

£ o ®
S & S
T T

Attenuation level (dB)

()
S
T

o

0 500 1,000 1,500 2,000
Frequency (Hz)

11 FERRBRIC X 294 L v i e e 4
Fig.11 Silencer attenuation level result of running test

12 JEHBRBOSERATICH VW72 3T E TV

Fig.12 3D model for frequency response analysis

CTC=FFTIZ, ERHRWMXA Y 2B O IR
B, %A LU oEiEicow T L. 2, A
7)) 2 JEARRED O U A HIREIEE, BI O AL~
FOWEMEREZ VT 282 b 5T, WA HBRE) 1%
IS L7 IR b7 D ke 2 BT 594 L o %
BI%E LIS D W Tl 7z,

Yk, A2 BRI - mREE - RER L
PeREm EEH 4B R LTWb, HiEE R EHDET, I
) - BE o PlEd B X ORI oW THBER LT
WSDERDH D, S X ) EERROBN I EE R
FHL TV TH 5,

Z Z X ®

1) [l G AT 2 2 i 1992, Vol4, No.7.

2)  ARATEEIEIZ A R&DMA EHMEHR. 2009, Vol59, No.3, P.13

3) API STANDARD 619 FIFTH EDITION, DECEMBER 2010.

6 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 74 No. 1 (Jun. 2025)



