37| Aleksl =5 BH, #A36W A53, pp. 523~531, 2012 523

<Sh==2> DOI http://dx.doi.org/10.3795/KSME-B.2012.36.5.523 ISSN 1226-4881

Alw A 2o Alg2e AF7H3el 2 Algdeiy

« Syt vjohel FIAA AR EHE, o SUINEEEL | AN AR B, e SRlv) St W § 50k}

Performance Analysis of a Desiccant Rotor for Rotational Period in a
Desiccant Cooling System

TTas

Chang Hun Pi’, Byung Ha Kang**and Young Soo Chang

* Dept. of Mechanical Engineering, Graduate School, Kookmin Univ.
** School of Mechanical Systems Engineering, Kookmin Univ.
*** Dept. of Advanced Fermentation Fusion Science and Technology, Kookmin Univ.

(Received December 27, 2011 ; Revised February 27, 2012 ; Accepted February 28, 2012)

Key Words: Desiccant Rotor(#]55=E]), Optimum Rotational Period(¥]4 3|75-7]), Moisture Removal Capacity
A5

22 AGPPASGANN T PHRE AGRE A FuiE A7 98 gies sz 34
F7)9] Alofo] vat AFE SRRk Qv BAAG] AHS wAsslel DL FANS o AGEE
A B x2aBe TR, AN LHE $Y ol pAxel vl sld 1) W Al
29 AGFE etk A% ARl A3 AF2 Slstel, A9 Fal 248 gt A B9 o
Balol At g2 MaHoRA A ARl o] e wslt, 4 el Aol A}
He AGZE 3WFE A4 AT olSm, FAFIIE DH@00) T W) AT Hlastol,
A3 SAF/AAL AN VIAE JFS BB 23 FALNES olgate] AP, 917140
HE, FFS WED ke A4 00F19 dlSPAL Asa AFeeld gt ulmstel HEstelck

o

O

Abstract: The performance simulation of a desiccant rotor, which is a core component of a desiccant cooling
system, was conducted on the basis of a theoretical solution of the heat and mass transfer process in the rotor. The
simulation model was validated by comparing simulation results with experimental data; reasonable agreement was
observed. The effect of the rotation speed on the performance of the desiccant rotor was investigated for various
operation conditions: temperature (50 to 70°C), humidity ratio (0.01 to 0.02 kg/kg DA), and flow rate of
regeneration air. The optimum rotation speed was determined from the maximum moisture removal capacity (MRC)
of the desiccant rotor, and it was found to vary with the operation conditions. Further, the correlation for the
optimum rotation speed was determined by regression analysis.
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Table 2 Parameter values used in simulation

Parameter Unit Range
Topi T 27
Tori T 50-70
Yop,i kg/kg 0.011
Yor kg/kg 0.01-0.02

4 m/s 1-2
Rotational period s 100-700

Table 3 Simulation results with respect to regeneration
air temperature

Ta,r.i(oc) 50 70
Optimum rotational period (s) 400 200
MRC at optimum rotational
. . 3.21 5.46
period condition (kg/h)
MRC at constant rotational
3.21 4.99

period condition (kg/h)
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Table 4 Simulation results with respect to regeneration

air humidity
Yor.ikglke) 0.01  0.02
Optimum rotational period (s) 247 400
MRC at optimum rotational
. . 5.27 3.81
period condition (kg/h)
MRC at constant rotational
4.97 3.81

period condition (kg/h)
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100 200 300 400 500 600

Period [s]
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(b) Y, 0.02 kg/kg
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Fig. 8 Moisture removal capacity with respect to the
frontal air velocity and outdoor humidity ratio
when regeneration air temperature is 60°C
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Table 5 Results of regression analysis

Parameter Coef.
Constant 9.4496
X1 -12.6671
X2 -0.6321
X3 -3.2594
Xt 5.1114
X2’ -0.08413
X3’ 0.8125
X1X2 1.7040
X1X3 0.7191
X2X3 -0.1494
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Fig. 10 Comparison of optimal rotational period between
simulation and calculated value
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Table 6 Decrease in MRC for various control methods

compared with optimum rotational period
condition
Case Constant Ist 2nd 3rd
A 12% 2.0% 1.8%  0.9%
B 15% 5.0% 31%  2.2%
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