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Abstract

This work is a description of a fundamental study on a screw expander which generates
electric power from hot water or water-steam mixture, This energy conversion machine is a
volumetric rotary engine .which can accept two-phase mixture. It is expected to work without
erosion and slip loss between liquid and vapor under two-phase flow condition. The expander
used for this analysis has two screw type rotors with the diameter of 81.6mm, the length of
135mm,

In the analysis, special attention is paid for the modeling of the internal leakage simulation.

As a result, it is shown that the rotor revolution, the dryness of working fluid and leakage
in the screw expander affect on the internal efficiency and the volumetric efficiency, and the
over expansion or the under ‘expansion of working fluid in the expander causes a decrease of
the internal efficiency of the screw expander,

%R W P E 7
A TE OB Q B OB
E  : yissviess) BRom t s RS
G e HERE T @ B
Hh :dgs], kg Uwn :paieldal, Hamel=
L A% Voo jmR, R
M EE -k 2SelE x w B
* RIEARE B Z EWT 1 &
* BB, CHASK THAE BRTEN @ B
o T, JREAE Kk P E B



BOBAER £3%F BREC 43 WR

é T BT EEMA
w THOW

i T A

P : EETEShE

R ¥

ba, bb : PEEE, BEREHT
es,ee :ohHHBAE, HHET
0 EA, T

int,ex : BA, sl

Ii,lo :iRMEWmA, JEERD
13 RO

Le ¥ &

mf o xEETF, FEET
sat - i)

XY :Xm YH

Lt Aol Bl

1. # &

ol W A gigel RieYe A7 FRSA Zstx
e BEAVX S BRFIHE Bk Hiffe BAEe Wt
R BERERET shieleh. BiE, EER 22 I8
%o jEstol eV ke e BHE EKY BN
2| Higese] P2 o, —FELE defd 5
e #hde] /MRKSL MES RUHECT g BE
Aol TEEY MESo =2 BAAIA Xdx ¢
Aol Apdelet, giadel b £44 98¢ ¢
= AR e 2K £ BRIV ¥ BERE
E F ot olsizhe Bdiate) A9 BiREhd R
W Mol 23 BpEBECl MEBRES Bl
AFlmz olo] WY BUBAES BEEl LEs
o] ByEEMEA, Hlonils FHNE A5
o) 3t R KT RS Bk o3
FRHES vz @k 2z Bl o mese
Be g g

ojoiZ-& B o e & WAL ol A HEH
By B e Wi o Bahsl S g
%o MEst A w3 R AN fHAR B
Rg + 3letz Y sl Al = HEAREEY 23 54K
RS s o BRLY RS Hasigdd.
#aR o] S WEZA wEY FOUFAE A8 2
ek 5=, (Tolal Flow Expand Type)®] £=z%$
ARl B EERE PR, £EAEKEE I Ra-
dial Outflow Reaction Turbine : Hero’s Turbine)si]

it ¥ e

f

569

B P, WA BT EEXHRRERE
d B BR® S FHAz du. o] WEEL
THRERES EREY BE4 ER T2 BR-K
o) ZHENE AR S ERE WIRSeldd, 2 &
Aiepgo] BT @S Az X grh. ¥ AR
AR S X 2fe] 2o WRERAAY BRdE &
Y3 iRl BRRE BZ“P7E Fela Freon
Ri2 ¢ #ifl= s+ HBRIA HEHrE 3000rpm
= EEhghERe] # 65%¢ 2R FRIL HES e T

K WA iRk F2 BERS AERET 2
2Rk EETEEA % EETREEERE
b, WA DS EHEEY, BRSNS FHEREML
o] SRR ikl BARS BEEERAAL BN
HES EEY Sffzeods Rty BETEER
ARG BB, RA - SHENE 231 BERE
Posell A o] IRlES R BT #HE B9 23
5 ERY BHBEREAY BRAKS B

2. RO #ik

2z 7S EIEEY FBIFEE Fig. 14 &xs< vt
sizke] b9 WEWTIL A2 ExEohd L
Tt 2EHTF 22l Aoldez F4d BEEH
of f{rale, o R <o AR WEYLH B
BTl Eigo]l FolAlet, = BT EEs 4
IEEHRS & EET solo TRERGMT EETH
Bieletn Ajc.)aA BA, B, diie & AR
o] Fiel FA=2A B BHFELEe) ozt
HEENo = BHE ¢ 5 glwh. Table 16 #ifol

Male ”

Female
!roto

rotor

L

-]

=

Discharge| [Expansion||Intake

process . | process process, ryoyog
3, port

]

|

\ﬁDischarge port

Fig. 1 Operating principles of screw expander



570

Table 1 Basic data of rotor

Rotor diameter 81. 6 mm
Rotor length 135. 0 mm
Male rotor 4 piece
Female rotor 6 piece
Volume ratio 5

Wrap angle 300°
Tooth profile Asymmetry
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Inlet side

Fig. 5 Leakage paths

Table 2 Leakage paths

A | Seal line between rotor & casing
Leakage to Triangular blow hole which is
adjacent B | formed between two rotors &
expansion casing
volume
CD Clearance between the rotor end
& the end plate of casing
E Clearance between male &
Leakage to female rotors
disch.
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Table 8 Analytical conditions

Pint 1.0, 0.4 MPa

Py 0.2, 0.08 MPa

x 0. 0~0.08

N 2000~5000

Working Saturated water or wet steam
fluid
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