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Development of Micro Steam Energy Generator
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Processes using small amounts of steam prevail in many industries. Energy saving measures, however, has
not been sufficiently implemented for these processes, due to difficulties caused by pressure fluctuating at
low levels. To implement the energy saving measures, Kobe Steel has developed a small screw-type steam
generator. The apparatus facilitates efficient use of steam, as well as energy saving and reduction of CO,
emissions. The advantage of this apparatus is that it can generate power in a wide range of stem flow, which
is enabled by controlling its downstream pressure to the pressure level at a reducing valve. An efficiency of
600 or higher has been realized for a 100kW class turbine.
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Fig. 1 Process flow in a small scale steam plant
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Fig. 2 Rotor of screw expander

03 00000000000 0o0oO )
Fig. 3 Main structure of micro steam energy generator (SteamStar )
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Fig. 4 External view of micro steam energy generator
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Fig. 5 Volume ratio against rotor diagram
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Fig. 6 Indicator diagram

RD 000000 /Vol 59 No. 20 Aug. 20090 3



pO00000O0COO
coooOoobOs000000000000O00600O
cooboooobooooooooooOooooobooboooon
000 th0DODDDODDDOO D

1
D D Lth':l mﬁ P1V1|:| Psz[D P1V1|:| P3V2

00000000001 -2000000000000
000000010 0000000000000
DDLmDH%FPNﬂPNJDHWD%W
0000-000000000000
000000200000000000 A0xdPV,00
00000000000000000000000 Ltk
oo

O0LAM A0 BLOD POPD, e 030
00000000«0000000000000
00700000000000000000 hs
O Enthalpy vs Entropy0 0 O D0 O00O0OD 100000
0000000000000000000000000
20000000000000003000000000
0000000000000 00000000300
0000000000000001000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000R,0h,0
Or0OR000000
0000000000000000000000000
000000000 Gr00000000000000
Gh0000D0000000n, 0000000000 °0
O0N,0 GH/Gth ..o 040
0000000000000000000000000
0000000000000000000000000
00n,0000000000n,00000000000
00000000000000000 Led0D0000O0
000000000000 L 000000000000
OO0L Ondn - Lth

0000nENONH0Lad oo 050
000000000 A0AR O00D00O0O0O0DOOOOOO

Ixo10

>
Iy

hO Specific enthalpy [kJ/kg]

>
@

>
)

s Specific entropy [kJ/kgK]

07 00000000000 hsOO
Fig. 7 Screw expander h-s diagram
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Table 1 Standard specification of SteamStar

MODEL

ITEM M.S.E.G. 100L

. Pres. [MPaG] 0.2000.95
Supply condition

Max TEMP [O] 220

Exhaust pressure [MPaG] 0005
Max pressure difference [MPa] 0.6
Steam flow [kg/h] 1,000 O 3,332
Output of power generation [kw] 200 100

Power voltage V] 4007440

Pressure control by a

Control method A
inverter

IPM synchronous

Power generator
generator

Dimensions [mm] | 2,604x 1,335x 2,005
Weight [kal 2,800
Reducing valve Steam
D process
- M-
Mass
Mass flow
flow
Boiler
PO Pressure

TO Temperature
nlJ Rotation speed
kw0 Power

R

SteamStar
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Fig. 8 General flow chart
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Fig. 9 Output of power generation to steam flow rate
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Fig.10 Generated power to steam flow rate
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Fig.11 Exhaust pressure to suction fluctuation
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Fig.12 Exhaust pressure to fluctuation of steam flow rate
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