© 2016/017601 A1 I KO 010 0RO 1O

12) FEFBAENICE DV T AR S -ERERE

(19) tH SR &NBOFR A HEHLES >
EEHR g
@3) ERABE _-'9//

2016 £ 2 A 4 H(04.02.2016)

WIPOIPCT

OO O O O 0
(10) ER2RES
WO 2016/017601 A1l

(51

EBR4 e 72 48

F04D 29/058 (2006.01) F16C 33/24 (2006.01)

E55 ZEEIEXBRASHA Tokyo OP). KFT
E X ER(OMURA, Shintaro); T 1088215 RIZEBERK

F04D 29/58 (2006.01) F25B 1/00 (2006.01) BE-_TH16&5%5 Z=Z=EIxfkASdRN
FI6C 32/04 (2006.01) F25B 1/053 (2006.01) Tokyo (JP).
1) ERLHEES: PCT/IP2015/071296 (74) {REEAN: FEEH EHW5, #}(FUJITA, Takaharu ct al.);
T2208137 RN EBEEETMBERAGLEADLN2
Ed i . = <
(22) B%Z\ﬁﬁEEI_ 2015 £ 7 B 27 H(27.07.2015) — o1 RBESY Rw—4489—37F
25 EREREDESE: BAEE Kanagawa (JP).
26) EFAFOEE: BAE 6D EEE (RTOLVRY., £ TOEEDEANR
- FE A A HE): AFE, AG, AL, AM, AO, AT, AU, AZ, BA,
(30) BEET—2: BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
58 2014-156370 2014 £ 7 A 31 B(31.07.2014)  JP CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,
7 ; . =ZEET ¢ &t (MITSUBISHI FL GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
(71) H B8 A ETRHAR *,i & IR, IS, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
HEAVY INDUSTRIES, LTD.) [JP/JP]; T 1088215 3 LU 1Y MA. MD. ME. MG, MK, MN. MW, MX. My
REEREE_THE16%&F5% Tokyo (JP). T N AT R g o e e s
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
(72) FBEE. KA T (HASEGAWA, Yasushi); T QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
1088215 EREER B _-_TH16&858 = ST, SV, 8Y, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
ZEEITEHRAXESHEN Tokyo gp). EA FHA UZ, VC, VN, ZA, ZM, ZW.

(UEDA, Kenji); T 1088215 RR#MERXERE_TH
16%F585 ZZEBEIXZHAKRAA Tokyo (JP).
B #21T(MATSUKURA, Noriyuki); T 1088215 5
FHMAREE_TE 16858 ZEEI %%
KL MW Tokyo JP). K} = 4 (SUEMITSU,
Ryosuke); T 1088215 RREERXEFT_-_TH 16

(84)

BEE (RTOLEWVRY ., £ TOEEDLEER
FE M EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 11—
S5 7 (AM, AZ, BY, KG, KZ, RU, TJ, T™M), 3 —
B w8\ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,

[(fEH]

(54) Title: TURBO REFRIGERATOR
(54 BADE . 4 — R EH

‘,,
)
11B

S11A

(57) Abstract: The objective of the present invention is to provide a turbo refrigerator in which the frequency of maintenance and
the incidence of oil leakage due to maintenance can be reduced by the use of an oil-less system, and in which the characteristics of
the refrigerant R1233zd(F) can be used to reduce the impact on the environment, the refrigerant being a low-pressure refrigerant that
reaches negative pressure at a saturation temperature of 18°C or less. A turbo refrigerator in which the refrigeration cycle is con -
figured by sequentially connecting, via a pipeline, a turbo compressor (2), a condenser, a pressure-reducing device, and an evaporat -
or, and in which a refrigerant is charged into the cycle, wherein: the refrigerant is refrigerant R1233zd(E), which is a low-pressure
refrigerant having both a low Global Warming Potential and a low Ozone Depletion Potential; the turbo compressor (2) is a directly
coupled turbo compressor (2) in which a rotation shaft (18) of impellers (15, 17) is directly coupled with a motor (19); and magnetic
bearings (20, 21, 23, 24) are used as the bearings for supporting the rotation shaft (18).
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