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Development of Hitachi Oil Injected
Refrigeration Screw Compressors

The refrigeration screw compressor is essentially an application of the oil

MMREEZ”

Michihiko Aizawa

Injected air screw compressor. Because of such advantages as surging free operation

and valve-less structure, the screw type machines have come to be used widely in

the refrigeration and air-conditioning field in place of centrifugal and reciprocating

machines. Hitachi has recently developed RS type refrigeration screw compressor

series based on its long specialization in screw air compressors. The structure and

the design checking points of the compressor as well as the lubricating system and

the test results concerning various factors affecting compressor performance are

described. The noise level and the vibration test data of the compressor are also

given in the article.
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Table 1 Merits and Demerits of the Various Type of Refrig-

eration Compressors
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Table 2 Standard Specification of RS Series Refrigeration Screw Compressors
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Fig. | Refrigeration Screw Compressor
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Fig. 2 Compressor Assembly
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Fig. 3 Rotor Combination
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Fig. 4 Power Loss Occurs when the Built-in Pressure Ratio
Does Not Correspond to the Operating One
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Fig. 5 -Shaft-seal Assembly
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Fig. 6 Flow Diagram of Refrigerant and Oil
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Fig. 7 Compression Process with and without Oil Injection
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Fig. 8 Relation between Pressure Ratio, Condenser Tempera-
ture and Compressor Efficiency
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Fig. 9 Analysis of Total Adiabatic Efficiency
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Fig. 10 Application of the Optimum Discharge Port Design
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Efficiency

"

b, i, BED
ZEICLEHDHLANTH D

S L, WrE
N il R e B
i1225m/s 7 560m/s

TIRRIZEhFEI AL Twb Z & H
lzﬂg.gﬁt:mmtm¥ﬁﬁﬁ~J { % B
A%, BWIZE#EEZ BT 5 &l mriﬁk
ML A 2 > TR 3 2 IC & s
FEH ZmEEH A7) 2 —o— WDD
RETHRE LB 7 & T

mmﬁ%m%ﬁmwﬁEQ%ﬁi B12ic "3 BN TH
%o (DO iﬁﬁz##ﬁ (27 v RIS B WA I A
(IR 248 < A5, F 95 T U Y L& P oo il 3 6 o 2811
WL, BEARY ’f‘f'*ft:ﬁ* Ivx, SHAE, WL S0
IR LAY KR ERICAD Z L ICLE B 543 v 7 il HfH
Ry Sl ThdtEBEILND, =2,

ST X B oL
A IEFERE O HY 1 A A L BE **)1H;Lv@%{>c:r¢; it ot R A

&

7 5 "

PO A RE *)T T3 2 AT E DT, MEEH=IXH
A2 EE (AR IZR90°C &FE 2 T L v, JEIHIC
U, 7 f:)lftﬁtmﬁ&TﬁwL% " WHIPH T L K L T W 5,
4.2 HEHIESFHE

E 13z FmfilliElfiy o Mla b & ) & OBIREZ R T L D THh 5,

G T 5 A2 ko 12, il o) S 42 WA T R o
MLHﬁﬂ*nvMNh_imL 1 Fe A5 (v 13 2 il i) iy )
DT R § 22 T £ %,
4.3 %?& & P=Eh

Z 7V 2 —mgHBEORTIE, o—FohrsaHEVICLESTE
&m—?l_mﬂﬂA»ﬁ&4M%¢H4F]zwwﬁfﬁkm

CHAHHEHEINEIZEIREs TRETLSEHIIES &
TW 5, Ltﬁhaf,:Hﬁ%e49mf“*WﬁW$ééﬂﬁmHz
2B WTIZ200H 1 7L, 60Hz TI3240% 4 7 WD FEAK T
ThHh-T, TNLHLDEE, 3BETELRET 5, TDIT A,
2 — Z REMRAY ISR L DD L TSN TH L0 56, X
Y OFEA T & [NIAR 2 [l ¥z fir L AT 5

BIB DI, FRIEITEMEE E L Tl 7I<'£’Jﬁ’3 LT H Y,
EERENRFL EIC L > TLENT 25, REHICOWTIRE

— Y OMWIE RN TITHRE DK E (G283 5 Z LA »> T
B .
L] ‘IT R S o ) — Z (!i, [[] mﬂ:?ﬁl‘:‘”‘] i:- 5&‘\4 CT){[‘} _U_‘ tl)f.llil:

L TR ETZ2RERT 5 & L 12, BMEFIC OV T ii, 7K
FlIZb 3 ENMEEe — 212 OWTHOZEOREER L ERH %
Foric 2 L TRERE R 72 ) 2 — ISR I L 72,

27



143 T LY BT LNLo-—Hl% 533 Lo Th

¥ 72, BEMIRENIC ST, 151233 L 5 12 3 7‘;[.1
s T/ I E - T B Y, HEE > i L T4/
2L, PRz a1t nrodfE FREEIRA 22 2~
X EH 3 DI LT E S,

-

-
=

AR

r\ C:; I‘r N

b

100

50

5 h (%)

0 50 100
B 2 (%)

13 BEFEEo RE-F) HiF 4 EHEAZ O E X (E5EHEH S
DAHRBHIBEIEINL, BEHASEHS BT 5,

Fig. I3 Characteristic Curve of Capacity Control
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Fig. 14 Noise Level of the Screw Refrigeration Compressor
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Fig. 15 Vibration of the Screw Refrigeration Compressor
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Fig. 16 Automatic Temperature Control System with Four-way
Solenoid Valve
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