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ABSTRACT

Numerical analysis models of the batch type desiccant air-conditioning
system and the indirect evaporative cooling system using solar heating for
the residences was proposed.

In desiccant system, the adsorption isotherm of Polanyi DR was
linearized using multi-regression analysis.

In indirect evaporative cooling system, heat and mass balance were
created and linearized in boundary wall between supply and exhaust air.
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Fig. 2. Daytime operating condition in summer
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Fig. 3. Dehumidification and drying process in the
psychrometric chart
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Fig. 4. Modeling of the desiccant system
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Fig. 5. Simulation model of evaporative cooling unit

WREINCRAAERRL L, SN S5 2 & TEEOR
REEZ RO HDICET VL L,

4.3 FHEETIL

4.3.1 ZEFEEOHERHK

VU & D 22U T, TEIED B DK DFRFE
w3, WEEEREE AVUE @) REVEETHZ
EMTE D,

M, = kx, - max (xs, — xwet,,0) (4.1
22T M, #FRlkem? s), ky, MR EOWEBEY R
[kg/m? s (kg/kg)l, xs, THAUHRTEE OB GER EIRESIC IS
V) B EFHEHRED [kg/kg, xwet, ‘Wet (IZeK iR [ke/kg]

WEREEMRIL ke, 13V A A DBIRD DR mESR L
VD 4.2 NckoTRDBZENTED, 4.2 X4y
FHIR Y 25O EEHETH D,

_ hwet hwet

(4.2)

i

B Cpm B Cpa+Cpv-x
T 2T, hwet ‘Wet HIOEEFENZI51T XA R W/m2K],
Cpm {2V e #A JkeKl, Cpa : ¥ 8 22 5 O 1K JE b 24
[J/kgKI(=1005), CGpv AKELR DI HZEMI/kgK](=1846)
4.3.2 HEBDE - MBI
(1) BEHRETOERUEH
BERENCIST DH OB A BT 2 LS &
Fifio> Wet ], Dry HIZ 2 ORIREITFE L 72D |
(4.3) RO XD 12722, 5 1 L Wet MIZ250 & DKRHER
RIE, 55 2 HIIKOAGEEANT L O8R5, 213 Dry
25 L DXTEMREZR & T,
hwet~(Twet,- —Ts,-)—M,- ~(r+va-Tsl.)=hdry~ (Ts,. —Tdry,-) (4.3)
Z 2T, Twet, Wet INDZERIRETC], Ts, SR TR mRETCl,
r KO FFEIEFNI kgl (=2,500,000), hdry Dry HIOFEREIZE
F 2 kAR WImZK], Tdry, Dry HIOZERETC)
(2) Wet BIZESRDEMZZ
Wet RIZ#50%, S5 H OXHAEMAE L FifiZeskn
TALAL Z LIZ LB EE 2, (44 KDL HIZH
LOTZENTED,
Cpa-Gwet - (Twet,.+1 —Twet, )+ Awet, - hwet - (Tsl- —Twet, ) =0 (44
ZIT. Awet, : BiFimo> Wet {lffHm?]
Q) Wet BIZESRDMEIZ
Wet fAIDZZUZ DN TR BRI I H/ROZFE & -

- 433 -



MERDOBANCLLbDEEZ, 4.5) XDLITHD
P ERTE S,
Gwet - (xwet,,, — xwet, )+ Awet, - M, =0 (4.5)
(4) Dry fAIZESRDEMNTE
Dry JIODZERUZ DT, FEFEE & OXFHiEmE S b
MZERDMMNI L LBUGEE 4, (4.6) ATHKSZ L&
WTE D,
Cpa-Gdry-(Tdry, , —Tdry,)+ Adry, - hdry-(Ts, - Tdry,) =0 (4.6)
Z T, Adry, BEFUED Dry {UiEfEm?], xdry, Dry W20
Ao ke/kg ]
(5) Dry AIZSROYEIZ
Dry IZZ5RUZOVWTIL, #bilE L7anZ & xRS T h
X AMEHRE —E LD 2L 4T KDL HIZhH
DI LENTED,
xdry, = xdry,_, (4.7)
4.4 BRI, MEIA ORI
4.3) XfEin 2 HIZ 4.1, 4.2) KEfAT 5L
(4.8) ADMFONDA, HHEEIREERDIHYE & 72
Do Vial—varFurg hERETHICHILoT
(T, IR OSSR MR MR T D25, IR
BLELL 70 0 R 2 2T DAKOFRI S AT Ly
Lo b= a HARAEWTUVRY, 207280, BBIC
DUVTHERTY 2,
hwet - (Twet, —Ts, )
- #ﬁ;m -max (xs; — xwet,,0)- (r+ Cpv-Ts;)  (4.8)
+ Cpw- Gs; - Twa — Cpw- Ge, - Ts; = hdry- (Tsl- - Tdry,-)

(4.8) KDALLEE 2 TEAD (Cpa+ Cpv-xs, ) 1LY 225D
FEFEHBCRIRDBUEIL, (- + Cpv-Ts, ) HIERIEBS LA
HITH D Z &b, IREEMEITATREZI OB 2 AT bk
RIS T DI NES N EHEH SN D, 7o, Hhumik
BEOMERHRIE xs, (SERTREE Ty, 173513 2 BORTHEHE)
SIRAVERELE & OBIFRIT Fig. 6 1IR3 X 9ISIFIE TH
D3, BRI O IR ] EYRfRE A ke 1 katle
LT 2L 4.9) RO XS ITHRIBLTZ 2,

hwet - (Twet, —Ts,)— A-max(a - Ts, + b — xwet,,0)
= hdry-(Ts, — Tdry,) (4.9)
hwet

et Sl

ZZT, a,b: {HBHUEmIRE & AR AT LT &
EoEFRE(a OEAIE(kgkg)C. b DN kg/ke],
* IO AEE
(4.5) XOELH; 2 HIZ BRI M, 138 2 DO TRERIZHE
S EEO WY E R BRI A BITREZ OTRAE(E B R 1TS
HE (4.10) ZFEHINLD,
Gwet- (xwet,- 1 —Xxwet; )

. (4.10)
+ Awet, - kx -Imx(a-Tsl- +b—xwet,»,0)=0

- 434 -

0.18 -
. 016 - D
£ 014 HEANE
< Y 2N o
o012 74 Vi
xX
4 0.10
™ 0.08 {{d
g 0.06
& 0.04 A}{
Hon [t

0.00 |

0 20 40 60 30
WNEEETS[C)
Fig. 6. Relationship of saturation absolute humidity
and dry-bulb temperature

(4.4 ~ 4.7, 4.9, @ 10) REFEHL ATHIE
TTHE (1) ROLITHHLDOT I LN TED,

[Udry]- {Sdryin}+[U]- {8} +[Uwet] {Swetin} = {C} (4. 11)

(4.11) REFFL TEHIDWTHS & (4.12) s
Bohsd,

{8} =—{u]" - [Udry]- {sdryin}
- [UTl . [Uwet]- {Swetin}+ [U]'1 . {C}
= —[UX]- [Udry]' {Sdryin} (4.12)
~[UX]-[Uwet]- {Swetin}+ [UX]- {C}
= —[UXdry]- {Sdryin}— [UXwet]~ {Swetin}
+[uxc]

22T, [ux] : [u] ot

5. £&o

AT, FEERAERAKRGEG R Y AT LAOMEC
DOWTHBI L, 7oy M & SIbAEIRR O R
TVEIER L, BIALOBGET 21T o7z, S%iE, Bk L
IRHETAZANT, BAf I al—var Ty
7 L(EESLIMS)OBAEAITO, ERk L7 fiEs e
IVORRREEAT O TiETH D,

SAIZE TR 23 AEEENEDO (iR #rm p/L ¥ — - PESERL
e OB OB FEO—E L LTERLIZLOTH 5,
IR LTHEERLET,

[(5EGK]
1) S BEFEORERE L COEEHT LV I NS AT
DR N OB IENTE T I DMERERTR, P AR A g
LHFREEE R 8 Vol 40, pp 171-178, 2010.10.22
DTN ATEDOENZERBE L2 = L — RO 2L
—ar (FDL, IRzl —arTHE) . AR REATHITE,
1990, p1395-p1396
ST AL e BT T ML DIREER AT LD R 2
L—al (2D2) WHE G — NI T U AT I 2R RN
A A A EATIAE . pp385-388, 1995.10
4) KRERE—, ) SEREE SR 143 BIRAUK, L&,
1993.2



