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Rapid generation of superheated steam using a porous material
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Fig.1 Schematic diagram of experimental

Apparatus

Table | Properties of test porous materials

* Test matenals B3 Cl
Thermal conductivity at 600°C[W/(m*K)] 0.33 0.44

Equivalent pore SUAE L e [um] 280 19
Permenbility K - 10" [m”] 0.507 0.0551
Average pore size [jun] 10 7
Mode diameter [jun] 90.6 18

Porosity ¢ [%] 623 56.0

HARIT, BER 06 mm, £ Im D=y ¥ /L
BERaf RICET b2 ITRERICXLS
ERDIZE Y PZESNEICET S L OBE L.
Rz U7et, SHEERO THZHREKD
BV —VHIZRBLEKI®S, =y 7R
X, BEMEREZEMTSZ L Thngte —4F &
LTHW? LRRIZ, BRIBRESE LTHEE
AL, FHREZRET S, PEHHOLY
TREZBLTFHR 60 mm DOEIZER
£ 0.08 mm(BFEE : 02 5)D K RBES & 3%
BL, E— 22008 OEEN NIV L
ERERBD I AARJBRET 2, £7-ZILERE
OTFEB L OEHERHOTIZERZ 1 mm O K
Bl —ZBERERBL. TNENDOMET
DIREZFH L7z, EEfEgsH NIRE(T,,) ) 8
FEELTTHDZ L 2MEOLE 20 HRO
BEKEEZ AR A TEHREIL, 2 XY
EEREBICBI2ERREREE Z2HE LT,
RBFE 1T, BEEE L 2B OFE R
KA ETFESIVER LA
NEBEEEE rpen DL TH D,

BB Z AL EIE. TOESILERB X
VUK OKIBENEER (8 25 C) THDHZ
L EMERO L, MBVEBRA LT, EFIREEIZ
Roledb, FHOBEERFAIL, X()TE
BINDIZFNT—EWHR, 2EH LT,

n=Q/P (1)
Q=ric (T, =T,) +tthy, + e, (T, -T,,) (2)
P=I1V ©))

T 2Ty ¢ ATt Tin)/2 (23T DK D FEELLER
Uikeg * K, cp i (Tot T2 1B DKERD
TEELLENI/(kg « K)], hy : ZRHEERIke), 1:
MMENERR[A], mo: KRR D ERE E [ke/s],
T, : ZFEE T EOIBEK], T, : 83F0IRE[K],
T, :ZAEPZEHEO LY 60mm FHROER
BEK], V2o VM EMZEV] Th D,

4. MFREROKE

K2 iXaA e —&%300 W TAT v 7R
IR0, L8R BS & ClITB
75, BERIBET, TN —ZIBE T, O



Fig.2 Time changes of evolved vapor and
heater temperatures at stepwise powering of
coil heater contacting with porous material
containing water

I Wire heater (¢ 0.6mm)

Fig.3 Schematic view of superheated steam
evolution from inside of water-
containing porous material block
heated by a coil heater
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Fig.4 Sensible heats of steam and liquid, and
latent heat of evaporation corresponding to
evolution rate of superheated steam at steady
heating for porous materials BS and C1
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Fig.5 Energy utilization efficiency for evolution
of superheated steam and bottom temperature
of water-containing porous material bock
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Fig.6 Heater and evolved steam temperatures
plotted against heating power
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