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Table 1-1 Desiccant dehumidifiers produced by
Matsushita Electric Industrial Co.,Ltd.

T F-Y100Z2 F-Y600Z2

BriEEE S (1L/B) 9.6 (50Hz) .~ 10.0 (60Hz) 5.8(50Hz) .~ 6.0 (60Hz)

o |ZEHR | 10(BLUZOKRE) 540 (34 BELES)

é%; 2 480 (B EERRS) 330 ((ELEEELES)

A |t — —

(W) . —
55 320 (B EEERRS) 220 (% EEERh%)




Table 1-2 Dehumidifiers working with refrigerant
produced by Matsushita Electric Industrial Co.,Ltd.

ol F-YB10W F-YB16W

BriEge S (L/B) 9.0(50Hz) ~"10.0(60Hz) 14.0(50Hz) .~16.0 (60Hz)

S P LA 230(50Hz).~ 250 (60Hz) 360 (50Hz).~410(60Hz)

BRIE 220(50Hz).~ 240 (60Hz) _

oF i

oR — 350(50Hz).~ 400 (60Hz)

(W)
55 — 340(50Hz).~ 390 (60Hz)




#axt % BE (ke/ke')

FERE(C)

Fig.1-1 Schematic diagram of desiccant cooling system and
history of air condition on psychrometric chart.
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PF N T INV A 1N—4 2%
RF BEI7Y TC BAERERE

Fig.1-2 Desiccant dehumidifier
produced by Seibu Giken Co.,Ltd.




o J/EBEEREFOARIEEESRESLID
Z DA EE R O N |

2.1 ¥ =

51 E TR &SI, BF MM L DEELEVIET TSA HFROFH > R E
M CRERS SRV NTWARENEISBERTHD Y, ERKALSNT
WABRIET LAY hOBREMELTIE, SUAFIL, TF T4 FOEMRRENET S
N5, BEHCEE LSS, ERBEOETRIUASINELTSY, —FEEE
£, EEAREOED SHETIE, €451 FBLTWAEEDNTNSY 2, &
UATEINREE T MELTHE < OBENS D, £/, ¥4 51 MNELTIRRAL
EEHETH > THEAENB/KIEN T L > TRERENKRE<ERS, LAL, B
BRIBMAEZ/ES C EMTE, LA bIEE THETE 2REHOBEIECEL TIIEE
P EBESNTHESTRABENLZ NS, EDESBHENRETL A >k OREH
ELTHELTWEO0, 2T LBBEENTRVONERTH 5.

TOESREENL, INEFTEERENOKRROLESESEEAIC L TERO
BIEREERE L 86, RECEEICBT S SHMEERTOREROENEELK
BBz ims, Tk EHRER LEEL, TORNASEEANTIH
MEEERICA VWS NSRETL AL hOMBE L TED TH S EEA, BaTHEET
27,

FEIBNTIE, REAOKELOREREIIONT, BAsRECBTsRESE
WOMEEE AR EOBRTRT L ETRLIRS T EERRBLE, TOLT, &
BREFI OB RE R &5 FE MO HCRERTORE OB B RERIC K
ETHBIOVWTEREL, BEH5VWIHERBTOBEEIEL - RENICET 558 %
"BHZEEBRNELRE,




2.2 EBRFHE
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Fig.2-1 Illustration of water vapor adsorption isotherms.
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Fig.2-2 Water vapor adsorption isotherms on aerosil.




dVp/dRp(mm®/g/nm)

1800

1200

600

2Rp(nm)

Fig.2-3 Pore size distributions of silica gels.

100




Amount of water vapor adsorbed (g/g)

100

Relative humidity(%)

Fig.2-4 Water vapor adsorption isotherms on silica gels.
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Fig.2-5 Water vapor adsorption isotherms on zeolites.




600

500

400

dVp/dRp(ml/g/nm)
W
O
S

[\

-

O
T

100 |

1 10 100
2Rp(nm)

Fig.2-6 Pore size distributions of activated carbons.
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Fig.2-7 Water vapor adsorption isotherms on activated carbons.
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Table 2-1 Effective adsorption amount of water vapor by
various adsorbents.

Effective Amount of Amount of
. . . water vapor water vapor
Material Specimen adsorption adsorbed (2/g) adsorbed (g/2)
amount (g/8) | .1 0 60(RH) |  at 0.07(RH)
S(a) 0.28 0.33 0.05
Silica gel S(b) 0.06 0.08 0.02
S(c) 0.31 0.36 0.05
Z(a) 0.05 0.30 0.25
Z(b) 0.13 0.17 0.04
Zeolite Z(C) 0.05 0.05 0.0
Z(d) 0.02 0.02 0.0
Z(e) 0.02 0.02 0.00
AC(a) 0.18 0.18 0.0
Activated carbon
AC(b) 0.25 0.29 0.4
Mesoporous silicate { MCM-41 0.39 0.46 0.07
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Fig.3-1 Photographs of elements S(a) and Z(b),
and SEM images of elements S(c) and Z(d).
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Table 3-1 Specification of elements S and Z.

height width thickness density

(mm) (mm) (mm) (g/cm?)
element S 1.8 3.4 0.19 0.21
element Z 1.7 3.3 0.10 0.30
thickness

width

Schematic drawing of element structure
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Fig.3-2 Illustration of experimental apparatus.

1): Desiccant element, @): Geared motor, (3:Fan,
@ :Dew point meter, (B): Heater, @:Thermocouple,
(7 : Differential pressure gauge.
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Fig.3-3 Tllustration of dehumidification system.

(1): Desiccant element, 2): Dehumidification zone,
@Regeneration zone, @ : Partition board.
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Fig.3-4 Division ratio of regeneration and process areas.




Table 3-2 Details of experimental conditions.

parameter condition and element size
(Dregeneration temperature (°C) 70, 80, 90
@air flow rate of regeneration (m/s) 0.5 1 1.5
@ratio(process:regeneration) 3:1, 2:1 1:1
@air flow rate of process (m/s) 05 1 1.5
®rotation speed (rph) 5,10, 20, 30, 40
®Size of element (mm) © 300 x (50t, 100t, 150t)
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Fig.3-5 Effects of rotation speed and air flow rate on
dehumidification (element height:150mm, division
ratio=1:1).

Regeneration temperature 4 :90°C, Hl :80°C, ¢ :70°C.
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Fig.3-6 Effects of rotation speed and air flow rate on
dehumidification (element height:100mm, division
ratio=1:1).

Regeneration temperature A :90°C, H:80°C, € :70°C.
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Fig.3-7 Relationship between heat quantity of regeneration
and amount of dehumidification (division ratio=1:1).

Regeneration temperature A :90°C, Il :80°C, € :70°C.
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Fig.3-9 Water vapor adsorption—desorption
isotherms on elements S and Z.
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Fig.4-1 Preparation method of dehumidifier elements.




Table 4-1 Composition of Dehumidifier sheets.

Sample . Contents| Weight
No. Materials (Wit%) | (g/m?)

Silica gel 30

1 150
pulp 70 :
Silica gel 50

2 150
pulp 50
Silica gel 70

3 150
pulp 30
Silica gel 80

4 150
pulp 20
‘Silica gel 70

5 pulp 20 150
Polyester fiber 10
Silica gel 70

6 pulp 20 150
Ceramic fiber 10
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Ceramic fiber =
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mageé of No. 3. SE iages of No. 6.

Fig.4-2 SEM photographs of dehumidifier sheets.
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Fig.4-3 Experimental apparatus for measurement
of water vapor adsorption rate.
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Fig.4-4 Experimental apparatus for evaluation of
dehumidification performance.

M: Desiccant element, (@:Geared motor, 3:Fan,
@:Dew point meter, 5:400W-Heater, ®:Thermocouple,

@ : Differential pressure gauge.
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Fig.4-5 Water vapor adsorption isotherms of
various dehumidifier sheets.

e:No.1, O:No.2, ®:No.3, [1:No.5, A:No.6,
O isilica gel, € :pulp.




Table 4-2 Water vapor amount of adsorption of
dehumidifier sheets at the point of 80%RH.

Sample _ Contents (DNumerous values | @Observed values Ratio
No Materials (wi%) Amount adsorbed Amount adsorbed @ ®
' °) | (g/e-sheet 80%RH) | (g/g-sheet 80%RH)
Silica gel 100
- 0.40 0.40 . 1.0
pulp 0
Silica gel 0
- 0.107 0.107 1.0
pulp 100
Silica gel 30
1 0.195 0.175 0.897
pulp 70
Silica gel 50
2 0.254 0.222 0.874
pulp 50
Silica gel 70
3 0.312 0.235 0.753
pulp 30
Silica gel 70
5 pulp 1 20 0.301 0.181 0.601
Polyester fiber 10
Silica gel 70
6 pulp 20 0.301 0.230 0.764
Ceramic fiber 10
Eler;‘cm Silica gel, etc | — - 0.230 —




Table 4-3 BET surface area of adsorption of dehumidifier

sheets.
Samol Contents Observed values |(ONumerous values Rati
aIr\In pie Materials (Wt%) BET Surface area | BET Surface area ®ﬁ;%3
o )| (m%g-sheet) | (m¥g-silica gel)
Silica gel 100
- 783 783 1.0
pulp 0
Silica gel 70
3 246 351 0.448
pulp 30
Silica gel 80
4 476 595 0.760
pulp 20
Silica gel 70
5 pulp 20 320 457 0.584
Polyester fiber 10
Silica gel 70
6 pulp 20 452 646 0.825
Ceramic fiber 10
Elergem Silica gel, etc. | — 467 — —
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Fig.4-6 Water vapor adsorption rates of elements.
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Fig.4-7 Cross section of No.5 element.
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Fig.4-8 Schematic drawing of element structure.

—82—



-

- S - >
-n*,_‘ﬁf_v“a—a “_“7‘ .~ - -

. . AL \ 78 7% X SN
-, ¥ AV AVLEAY &7

- "1*4"‘.""'.‘-@ "h—“’ -;\-"':""Av‘ AVAT 4V a ‘,‘3‘:“

T AT v P a TPtV S T P e e ALY W AV AT A s

nd
RS S L PO A I Y e AT AT A AV ST AT e
L AW T e, ¢ &' - L ‘-n y&?‘v AW oW T Vs ; 5
RN 2 e . L T Ay T AVAW AW AW L AT -~
o e AVAVAV AT, LT s Y. AN AW AW AW AW AW AT AT AT AT
- -~ LT
AV QO WL oV o, aT s « " :

-~ ™
k. T AN AW S LY N oW T *
a8 \ N ' 3 Fs - w - 4
o — AAVA‘A A < wo¥s T AT AT AW W v LY o T
n A""'A‘l"' A~ ‘: w A‘ T A AT A LT .Y ¥ -y .
v“"'*‘v.."o..'A'Av aVa = ' e il el P S S i v
» a "‘ N G AW “ ." A'; & G - -l ™ L S P
b “.;-l. - w W € -~ ; = T AT - - o - - ay -
- v v T - i - - - X - - a
N . - - - - - ¥ = > - =i r ooy = - - ]
- A oW W L a a 2 - ™ =5 N 5 - - .

Element (w=0.36) Element (w=0.21)

Fig.4-9 Photographs of desiccant elements.
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Fig.5-1 Numerical simulation model.
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Table 5-1 Specification of elements S and Z.

height width | thickness | density
(mm) (mm) (mm) | (g/em’)
element S 1.8 3.4 0.19 0.21
element Z 1.8 3.4 0.19 0.30
height
thickness

width

Schematic drawing of element structure
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Fig.5-5 Time dependence of amount adsorbed by element S.
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Fig.5-6 Relationship between In( 3 ¢c—q) and

adsorption time.
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Fig.5-7 Comparison of weight changes of element S
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Fig.5-8 Comparison of weight changes of element Z
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| Fig.5-9 Water vapor adsorption—desorption isotherms on
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B : Adsorption(element Z), [1: Desorption(element Z).
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Fig.5-10 Comparison of the amount of dehumidification by
simulation with the observed ones on element S at rotation
speed of Srph in rotor system.

Experimental condition
Dehumidification temperature 27°C
Relative humidity 60%
Regeneration temperature 70°C
Size of element @300 x 150mm
Ratio(process:regeneration) 31
Rotation speed 5rph
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Fig.5-11 Comparison of the amount of dehumidification by
simulation with the observed ones on element S at rotation
speed of 10rph in rotor system.

Experimental condition
Dehumidification temperature 27°C
Relative humidity 60%
Regeneration temperature 70°C
Size of element @ 300 x 150mm
Ratio(process:regeneration) 3-1
Rotation speed 10rph
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Fig.5-12 Main monitor of simulation program for design of
desiccant air conditioner.
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element for power supply of regeneration.
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Fig.6-1 Schematic diagram of structure dehumidifier.
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Fig.6-3 Photograph of desiccant element.
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Fig.6-4 Distribution of air flow rate, heat exchange efficiency,
and blow resistance on heat exchanger by fluid analysis.
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(a) (b)

Fig.6-5 (a):Photograph of adding heat exchanger on desiccant
element. (b):Photograph of desiccant dehumidifier.
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Fig.6-6 Relationship between dehumidification
performance and rotating velocity of desiccant element.
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Fig.6-7 Relation between dehumidification
performance and rotating velocity of fan.

—128—



0 100 200 300 400 500 600
Temperature (°C)

Fig.6-8 Curves of TG and DTA for desiccant element.
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Fig.6-9 Curves of TG and DTA for zeolite.
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Fig.6-10 Curves of TG and DTA for silica gel.
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Fig.6-11 Photograph of desiccant dehumidifier (F-Y60Z2).
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Table 6-1 Specification of desiccant dehumidifiers.

B 5 fh (2002 F H5%)
mEEF-Y60Z2

RSk & (19994 F5E)
e F-Y06K4

BRiEEE N 5.8.76.0 5.8.76.0
(kg H) (50/60Hz) (50/60Hz)
HEE N
540 565
(W)
NRe~Ti&
500 X 192 X 375 515 % 338 X 250
(mm)
5 & 6.1 7.3

(kg)
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