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Steam Generation System Utilizing Low-temperature Waste Hot Water

by Yukihiro FUKUSUMI, Keisuke KAJIYAMA, & Motoki FUIIMURA

A new steam generation system, capable of generating 0.3 — 0.6 MPa(G) of steam from low-temperature waste hot water (80 — 90
degrees C) and other thermal sources, has been developed for providing as a heat source for various facilities in a factory. This enables
good use of low-temperature hot wastewater which is normally discharged for being unsuitable as a heat source. By the new system an
absorption heat pump, driven by low temperature hot water, generates low pressure steam of 0.1 — 0.2 MPa(G). A steam ejector is then
used to pressurize the steam to 0.3 — 0.6 MPa(G). This system was co-developed with Tokyo Gas, Miura.

Keywords: Waste heat, Waste hot water, Steam generating, Absorption heat pump, Absorption cycle, Steam ejector, Temperature boosting, Pres-

sure boosting, Cogeneration system
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Table 1 Spec. example of steam generation system
HH =R R, A
Term Summer Other seasons
BLE FAHEAK, CGSHEMRA
H - Waste hot water, CGS jacket
eat source ;
cooling water
B
e 305 kW 377 kW
Amount
ik P——
Hot water AT 90T
Inlet temp.
I R EE 5 .
Outlet temp. 85C 84C
i 5
Flow rate 528 m'/h
M=1
A LT B 32C 285C
Inlet temp.
wHIK Y T o 5
Cooling water | Outlet temp. 3C 321C
e 5
Flow rate 456 m'/h
71 1.6 MPa
Pressure
AR s
High pressure ,Jll]l - 204C
emp.
steam
Flow rate 790 kg/h
£ 0.5 MPa
Pressure
H7EA LR .
Output steam | Temp. 159C
it
Flow rate 1005 kg/h 1055 kg/h
FaK it 57 5
Feed-water Temp. 60C
e EN =N
L 85 kVA
Electric source
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ENEWNT, BB OWMAT D BARLKZ WL T
W ER % FEE L, Z OB TIREE N ORI L INEL - 2838
S5, WHEZWINL THREEDH < % o 723 HIE,
B O M & Rl U C ARSI 50 B T
BUE LSO S g, BN E TR B BERAKIC L
TmB S, RS A A L QR SN CRER L &
0, WA 7 VE RS 5, FERTRA LIGER
SUT ARG ICMA L, REENOHHKIZE > THES
TR LIS & %0 50 WHRIIISHEAR Y 712X - T
TR HA SN, REENOBEEKIZ X - Tk s h
THIEL, WINERICHAT 2, LY A 7 V% 72—
)Y IRBECER LD OEBEBITRT,

D XHIZ, BERAKE FERG L ARG L, B
TXHHE L S OB H AR MR T 22 212X 5T, W

/AN FAT 2=
R A Nozzle Diffuser WA
High pressure o D S > Discharge
steam ,—lu steam
16 m 05 MPa
IRHEAS
Low pressure steam 0.2 MPa
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> 3 SEe o 2% n
ET > Uk
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fiK +
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Fig. 1 Schematic diagram of steam generation system
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Fig. 2 General view of the unit
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Fig. 3 Diihring chart of absorption heatpump cycle
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Fig. 4 Schematic diagram of co-generation system
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Fig. 5 Schematic diagram of waste gas recovery system
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Table 2 Design spec. and experimental results of system

A i A
Term Design Experiment
. 484 kW 534 kW
Amount
M=1
. UNEFYS 36T 86.3C
K Inlet temp.
Hot water T ) -
Outlet temp. 758C 75.1C
it B , ,
Flow rate 42 m*/h 422 m*/h
N=|
N EE 20T 192C
Inlet temp.
WK R . .
Cooling water | Outlet temp. 253C 249C
Tl 456 m'/h 413 m'/h
Flow rate
1) 1.1 MPa 1.08 MPa
Pressure
BEES  [p
High pressure i 188°C 188C
Temp.
steam
it
Flow rate 983 keg/h 1062 kg/h
1) 0.3 MPa 0.3 MPa
Pressure
IE L T ] :
Output steam | Temp. 144C 143T
it
Flow rate 1322 kg/h 1426 kg/h
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Fig. 6 Schematic diagram of field test
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Fig. 7 Field test results

t

FEAUHIR
Reduction of steam

5. 5 VI

Wle — bR TR ORE L AREER T S & T
AETHAF =20 ¥ 7 ZHFEL, FREHEBRIZ LD MhE
ZHERE L 720 74 — v FERBRIC & 0 BREPIRRE, Bt
%% EORERRHHED Y, BUEIZZ OBFAR ROV THEE

HTHb, ARTHALLZZ= Y FOIEFHMIZ, 20114EF
R 2tEomhE b olMEE I 4 -y TITMA A F
ELRoTBY, INPLOHIHLVET RN F—Fi L
LCIREERED TV,

AT L7 4=V PR EET 2 12H725
T, ZRBEZI% W20 Tn b0y 45 K THIC,
oMY THEZRT b,

2 EZ XM

1) wHc [WREERE ], pp. 3841, AAWHIFTES (1982).

2) MR, P, HE, I 0 HARBAESECEB, 52 (474),
795 (1986).

3)  BRE, VA, BN, MR H A S i SCEE, 6 (2), 151 (1989).

4)  FPE, VAR, BUF, AR HARS SR AU, 7 (3),65 (1990).

5) b, AT, R D H A BB 50k, 22 (2),173 (2005).

6) HEIE, H 1o 200545 B H AR B2 S AR RO S il i SR,
C106 (2005).

INTHFHR No. 231 (2011-4)



