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Abstract

Using the Type683 module of TRNSYS software and taking the process air outlet temperature, re-
generation air inlet and outlet temperature, regeneration air outlet moisture content and dehu-
midification performance coefficient DCOP as performance evaluation indexes, the influences of

SCEGIH: MR, GBI, PR, KRS, R RO R BRI P BE RO BT TED). ) S REIREERE, 2021, 9(6):
295-302. DOI: 10.12677/aepe.2021.96031


http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2021.96031
https://doi.org/10.12677/aepe.2021.96031
http://www.hanspub.org

EIBHE 2%

process air inlet temperature and moisture content, regeneration air inlet moisture content and
regeneration air volume on the dehumidification performance of the rotary were studied by using
control variable method. The results of research show that when the outlet moisture content of
the process air is specified, the inlet temperature and moisture content of the process air should
not be too high, and the surface cooler should be used for cooling and dehumidification, which can
reduce the regeneration energy consumption, re-cooling energy consumption and regeneration ex-
haust waste heat. And the dehumidification performance coefficient DCOP will be improved when
the process air inlet temperature decreases, while the decrease of process air inlet moisture con-
tent will decrease the DCOP; At the same time, the inlet moisture content of the regeneration air is
also the smaller the better, while the regeneration air is usually fresh air, the moisture content of
it cannot be controlled. Therefore, if regeneration exhaust heat recovery is used in engineering to
reduce regeneration energy consumption, only sensible exhaust heat should be recovered to con-
trol the inlet moisture content of the regeneration air; The size of the regeneration air volume has
no influence on the outlet temperature of the process air, the inlet temperature of the regenera-
tion air and DCOP. Therefore, the regeneration air volume should not be too large, otherwise it
will increase the heating energy consumption of the regeneration air and the fan energy consump-
tion. Generally, the regeneration area accounts for 1/4 of the rotary, so the regeneration air vo-
lume should be 1/3 of the process air volume.
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Figure 1. Schematic diagram of dehumidification rotary working
process
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Table 1. Comparison of simulation results and experimental results
F 1 RIS RE L ERRTEE

HH REERZ RS SHA A RE
o 25°C, 75% 85 88.94 4.6%

FAE G FREE(TC)
32°C, 75% 85 80.85 4.9%
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Continued
) . 25°C, 75% 10.4 12.3 18.3%
BRI e R AL
32°C, 75% 7.36 6.0 18.5%
L 25°C, 75% 2.9 2.76 4.8%
FRIBRR
32C, 75% 2.61 2.36 9.6%

3. HRRRIEMRERIRLIFR
3.1 ISR

FIF Type683 FHRL i i 42 il 22 By Aff 7T ACFE X HE IR B ACFR G Sy, FAR G 1 S A
FAE M RESX PUA B S S HO R BRI PERE M S22 40 A0 38 X RS B IR 22°C, AH
SHEE 30%, ISR ELN 5 g/kg, ABFRRGHE R E A 3000 m¥h. L5 0255, 2 BB 3R E T %
HAEIE R I 2 frs .

Table 2. Range of simulated operating conditions
2. RITREE

TRZH T Y
AbFR R FHELEE(C) 28 12. 16. 20. 24. 28. 32
AR PR R 1518 1 (g/kg) 8 6. 6.5. 7. 7.5. 8. 85
FAE R 518 1 (g/ka) 16 13. 14. 15. 16. 17. 18
A XUR (M) 1000 800. 1000. 1200. 1400. 1600. 1800
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TEBER AR R, DA FAERRRE, AT ReREFER H 1.
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Figure 2. Diagram of performance evaluation index changing with process air inlet
temperature
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Figure 3. Diagram of performance evaluation index changing with process air inlet
moisture content
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Figure 4. Diagram of performance evaluation index changing with regeneration air
inlet moisture content
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Figure 5. Diagram of performance evaluation index changing with regeneration air

volume
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