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Fig. 1 Schematic of experimental apparatus
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Fig. 3 Time variation of temperature in column
Table 1 Physical properties used in calculation
& [m*/m’] 0.4
dp [m] 4.0x10°3
dp,macro [m] 3.5x107
dp,micro [m] 9.0x1010
L [m] 0.2
Le [m] 0.06
M, [kg/mol] 1.8x1072
M [kg/mol] 2.9x1072
Dinicro [M?/5] 6.0x10°1°
pp [kg/m?] 2.478x10°
Ap [W/(m-K)] 8.0x1072
Ains. [W/(m-K)] 8.0x1072
Oins. [m] 2.0X10'2
Vair [em?] 20.1
Vy [em?] 12.7
e [J(kg-K)] 4.6x10?
At [s] 1.0x1073
Az [m] 4.0x1073
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Fig. 4 Time variation
of temperature averaged on column
Table 2 Parameters for the each case
used to estimate the maximum temperature
To [°C] 30 50 70
Usr [my/s]  0.11 022 0.11 0.22 0.11 0.22
e[m¥m’] 047 047 047 048 046 045
Tam [°C] 25 26 23 26 29 22
T [°C] 30 29 47 44 63 60

x T i ETo Egs. (19) and (24) DAZEAK
DD Tmx BED xmx & 725, Figure 5 12
Uir=0.11 my/s DT, Ty IZBITDH WEF
WiRAMR, FUEMITIC LD xae & Twe DOBHRE
OBk D x & T OBRERT. £
72, Table 2 B XN Table 3 (24558 LUk



BDONT A =B EZNENRT. Table 2 @ ¢,
Tum BED T TENEFNEFMHITHBITH5E
BREFO R CTH 5. Figure 5 (2 XX, &l
OEIFNE Y 228 & L7256, T S T (2
HELEHED x BEO T ORFEIT Ta 12
B DR ER-> TS, 2, &SRO
FME IR ZZR P OKRELREN SN0, K
RROWAERE CEMERBRINIZITED S e
OTHD.

Table 4 [Z&SAED Thax 12OV T O EEBRAE
EHERMEZRT. U X DT, To BEIROSE
PEIF EHERAF I XV E R & A o 7.

PLEDOFER G, Ty D3EIROLGA IS
YR INECE R S U b STy RAY) & RV A TR -
JE DB ZFNT Thax ZHHTEHZEN
maNT.

(9]
s

]

13X A5 4 MRiFoOFRERBICRH LT, &
O ICHHE L fafnig v 2R A R D 2
DD ZEEHREE TG L7 E O SR N DR E

RERFAAL & S BRdS U ARITIC L 0 BEs L 7e.

ZOFER, 70 °C FTMEA L 7= fafiie » 285 %
FHEE AT D 2 & TR 150 °C LA
FoKFRENEONTZ. £72, ARKOKEIR
FEVRI V) 2R D ZE R L 0 HIREICRE <K
FLIZZE0G, BT 4 by EREOE
IRIED KR DI FIREIZ 5 2 55T/ S W
ZENomrol. kv, BFT 4 MRiT
IR D ZELRDIRENELNE WV IED T
ENIN S & W5 -l D BEAR > 5 /KRR D e il
AHERE L. ZTORER, SiROFNE Y 25 %
FAWNTZ 358 1T BIN S & W78 oAl D BAFR D 38 2R
T HREROREIREZHEETH L Z L %
~LTz.

e
AW D —E51%, JSPS BHF#E JP18H03856
O E=Z = DT,

83

Table 3 Common parameters

used to estimate the maximum temperature

my [kg] 0.109
¢p [KI/kgK] 0.80
ca [kI/kg-K] 1.02
ce [KI/kgK] 1.07
¢y [kI/kg'K] 1.96
AH [K)/kg] 3600
xo [kg/kg] 0.07

Table 4 Maximum temperature
estimated and obtained experimentally
To [°C] 30 50 70
Ugr [my/s]  0.11 022 0.11 0.22 0.11 0.22

x [kglkg]

Experiment 74 83 136 137 168 163
Estimation 152 151 163 163 171 170

0.30

= Heat balance
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v\, = = = Calculation

0.20 |

0.10 |
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N
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Fig. 5 Relationship between the mass of

adsorbed water and temperature during adsorption
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Summary

The generation of steam with high temperate was investigated when saturated humid air is flowed into the adsorption
heat pump used the packed bed with 13X zeolite. As a result of experiments to measure temperature of generated steam, its
maximum value was over 150 °C when humid air was preheated to 70 °C. Since the maximum temperature of steam was
not drastically affected by superficial velocity of humid air, it was presented that the maximum temperature does not
depend on the heat transfer between humid air and zeolite under experimental conditions in this study. Hence, the
maximum temperature of steam was estimated by the relationship between the adsorption equilibrium and heat balance
under the assumption that both of temperature in gas and zeolite are equal. As a result, it was revealed that the maximum
temperature was possible to be estimated by this method under the condition that the temperature of humid air is high.
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