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Innovative Design and Manufacture of Process Gas Centrifugal Compressors

by Yoshiro FUKASAKU, Shin KONOMI, & Naoyuki HASEGAWA

The Elliott Group supplies process gas centrifugal compressors to meet diverse market needs in industries ranging from oil refining,
to petrochemical production, to the oil & gas industry and even to the production of liquefied natural gas. To meet the growing custom-
er demand for improved compressor performance and reliability and to shorten delivery process, the company has developed and mar-
keted new compressor models since the late 1990s. The Elliott Group seeks to systematically integrate already developed and estab-
lished components into these new models. However, newly developed compressor components, which address current market needs,
have also been introduced. Innovative manufacturing techniques, based mainly on machining, rather than on casting and welding, have
been actively pursued.

Keywords: Centrifugal compressors, New compressor models, High speed, Plant capacity increase, Manufacturing technologies, Machining, Mar-

ket expansion, Petrochemical industry
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Photo 1 Functional test of centrifugal compressors connected
at factory
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Fig. 1 Comparison of impeller shapes (A) Conventional impeller,
(B) New impeller, (C) New impeller for large shaft diameter
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o TETWA, 3WILCAD DA E LTId, i&atEst
D7 a7 MMUBERE, 3KICE TV & 2RI o E B
RERWEA L, FrEARY 2% AT 5720 T, 12IT3R
TETY ¥ 7 EFKREICEERTZER TE 5 MR LI
X oT, B—AbE NIz E & BRI
DV TW5, FA3RTERER) DT, BEHitED
WHEFVNASNC T 53 v, FEA, CFDHO%
7 — 2 flk L, 7=y ZBRoOFIESHEMLI N, %
FEMATY 7 b & DM X 5T, MERIZIR S W BF2ER
FEHOY =NV THo72FEARCFD25#%5 v — & LT
bz EHihsTETWE (K4),

4. RERMOEH

IUFy b =TT, RIS E TR SR 5
DMK T B 72012, #i7z % TOEEW RN L%
WAL, FBEEEICBO T OEENRGENS T
Bk R, HiEe o wmAl, 7 — & LAY RE 7 B Rk fi
ZRBAT LR EOBRERAEDTET,

4-1 SEIEAMIMICKZ 41 V7 ILMT

AR L7z X 902, S50 S BMON TIC Bk )i a 2
L7ZRR D W7 A F_—=0%, BEdlinT, 3= 270
T, RINTL EOBEBO TRERTRERT 2FMmTH 5,
Z T, FMEFBEI) ORECHEEIN L E 56 I —

140
bz v 05
120 at Max. speed
'3 dro—y
S
T3 SR
2 E 100 at Rated speed
BE )
52
80 AL
at Min. speed
g |
6 o™
20 40 60 80 100 120 140
140 I
;ua—% A
Rotor A
: ATO—% B —df
g = Rotor B
"5
£° 100
£%
H5
Z 80
60

20 40 60 80 100 120 140
BESTTIE R —
Normalized flow rate
3 F—fttu— 5 okhglti
Fig. 3 Performance comparison between two rotors with the
same specifications

TN Z R No. 237 (2012-10)



Tt ARG O R - B o Hr o

AT 7 — 5

Data for analysis

"
~ \ ¥,
A\ |
%
3RILE TNV
3D model

/r i §
. LR N +i 314 oG
N \\_) ] . -
W Y Assembly drawing/fabrication drawing N2/ .
Hf

MTms—2%

Data for machining

R4 3KILET VDS DR
Fig.4 Development from a 3D model

VY ZMIAERTE 25 MBEAMTKEZEAL, —fA
DM T2 KT 52 LX) BRI b2 %
B 720 BICHERIEHERIN LTI o Tz L2 3 —
VY IMLTEBT A EICLVUHOKT N RETD
OMEDRME S, WA TREE 2 IEKT 5 2 L5 hE
EBRVFAXTITAMLDOY) = F & A L% KIEZEHT
HIENTET

4-2 PIREO 58T

Iy ZV—T /Wl LY T, 354EET & D 5l
RV Ty =k amE T HRREEZ T L
TEFEEDD B7280, JEMBEH IR E O LI % 1] )
H U & 972 5l EAOEE ) EOBITISOVT D
MBS RE T - 720 T2, 2ICIIR, 3T
K, TVA VT 2 =Y ESRICIER S &SR AR
(23t L C3%ICCAD & oiif 7 & CAM it & JéJi S &
TERI LY AEESEHWSEMLZEI L TWw5
(BE3),

4-3 KEIBIFADEESRHEORIS

TAEDO KA L2 EMBR O AP ISR T B 720, K55
DL TR W RO EF 2 DT WD, JEMRE T —
YT EMLT A0 TS ) I 5 —%HEAL,

12-108 03/237
BH3 PIREOSHMLORT

Photo 3 Five-axis machining of an impeller
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