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[ Abstract]

Humidity conditioning equipment is of great significance in industrial production. Dehumidification and humidifi-

cation are two aspects of humidity regulation, and their functions are usually placed on two devices. The organic integration of two

functions on one device has enormous potential in the market. Therefore, based on previous research, a humidity control integrated

machine based on MOF material low-temperature regeneration wheel, which integrates dehumidification and humidification, and

uses heat recovery to save energy is designed. The dehumidification and humidification characteristics of the equipment are

evaluated. The results show that the design has effective dehumidification and humidification capabilities. In summer, it can show

better dehumidification capabilities than general rotary dehumidifiers in the market and is more energy-saving. The economic

aspects of energy consumption in winter are still to be explored.

[Keywords]

0 518

FRIE S TV A AT B AE B
FIE, 2SN RS IRA  AFREE  E %
B2 R o AP AR PR B AT S AR
TEFR B 2SR | WP | VRS R R v B IX

Rotary dehumidification; Anhydrous humidification; Low temperature regeneration wheel

PORFR RN, 2 R 5 BAT A P AR i %
AWOED), WHEEFT RS IERa . PR,
AN T AR SAT 2 LA HAT % 2R & 1
PN TR R AR A&7 18 55 IR L 38 O 2E 3 o 10
P A3 A B 245 0 O REAAIYIRR - PRI e (R is B

BETH: Ao AARFEIESTIE (3202008) ; HEKARRIEEESTH (51776006)
B2 GEWRIEZD Wi xEE (19712, B, #Hlt, #I%, L4 50, E-mail: liuzhongbao@bjut.edu.cn

Weks H#1: 2022-07-05



.74 . H17

751 2023 4F

24 DL R AR AP AR A P I AT R 8 R e A 2 1
P R RN X G, IR ORAIEAE
ML T T e A il B R Tk A 7 — o
— IR BB X 1 ER TS DS R
JERE SRR IR BE K

x1 BAIUSRABRANEEEREKRD
Table1 Temperature and humidity requirements for

some industrial and civil buildings®!

TN | eﬁ‘/ﬁff%ﬁﬁ
IR/ C AEXH IR /%
. K25 21 40
- Cipeaia 2~24 10~15
% UIREBEE LI 27 40
* KRR 2 21 40
SRV 32 13
IS 27 20
Ef Ritkr 18~24 40~45
" BHAEAE 16 40
(WES 27~30 24~30
Kt B 28 45
TR 16~27 40~50
JiE it 27 20
® WRL K 5 27 50
T A 20~25 35~45
e JEE Fr 4 A R 21~24 40~50
iR 15~20 40~50
L AR e 20~25 2
LA 52 7

HEAKH M X T FR =i, &R
IR X MER T, DN EXENFR
FEANZBIRAOE 5N, 100 2 SO 9 B i A
BRIEIhRE. T EH I s AR 1 5 2 1
T3 MR 5 — it BRI N3 — A4k Dy 32 B8 s e
BRI B %

1 SEEETDHELR
1.1 BRI

T b P AR i 15 6 32 B IE e VA PR i W
AR B3 [ A B o = o R AR ) R o [ B
T [ A PR PR o gt 1 2 AR R K R AT R
W, BB RERH ). Hrh, R
UG LEAN TR LU I A GO0 N SL S ILAE 3/4 e

BRI ERS, R 40 14 it fids . B hhF X
B BB EM. SRR RESERE, 2
— PR R SR BRI 7 20, M R AR R
BRIB UL w4+ 7 1) 77 2B (R AT A7 7E P A g
Fem B R, FHAEES BRI RE EE AR . )
Bk A4 Rk 2 G AN B S A A A J A5 A BE R T B T
P AN 58 BRI T L& AT A BUIR o 42 H N AEATE AT
HE TR BEFE I . RRFHHE AR, Tu
SO BT 0 BV 728 BT A PR R, a7
HEAT LA AT fe K PR M 32 v AR 00% . BTt
JEFEXT = A RAATRAC LA T % 5 il
FRAETHAR LU AN BB R . SR VR H T 0 AR HE
JAEAT FA TN USC R DA FA T ARG, 98/ AR 4
FEo I SIS, FLR A E e AR HE XK PR R A
., 1A Rt B AR R B SO 3 58 BRI R SE ) DI FE,
i 2 58 38 UG 6%~20% . O’ Connor Z5 8152581
W7 — o R BRI T . BN I BCR R
Bl & 10.31Pa, BHEAR T 4ETBRIE RS .
A SR E W EAE 25°C 1 40°C 2 18], LA S°CHIHY
EIM. ISR, EAEEIN, SRR E
A REFRAR 2Kk 67%, TTRERR Gk S K 737, BIfE
TEARZ 25°C AR E T AR
1.2 g

FEGE I T iR K e vk . FA BRI NG
IKIR 7%, 5y 0k A6 240 0 5 Al 2B P Bt At /<
RO To/KR B IR AE A —Fogr A mig 77 X, &
JRA [ P A BRI SR R A T 1R A T R IR T
V5 1) LT 4 L 1 DI 7K R B 0 3 2 3 I e PR B 0 1Y
e S, ) R AR B 2= SR K gy, Gead
FAE I RLIE N ZE A B IE R B 0o, 2258
SRR I 22 S, TERR T —BE A LK IR
vy TN A 732, T A2 T KO A e i 1 %
(SR o B 2 BT AR T /K I 5 S0 AR AR 75 % 7 T
HARIL T RAFHITERE, /N IR & AT IE 239.4¢.
% LA OT3 o 50of T 7K 8 I ) SR B A T A, K
T 7 — & P R B 1 T AR FE AL I X 5 E
AP AT T 2 A U6 B S o 4 AR L F
WA I TR TE K IR AL R A B IR R,
I PE RR AR T A F AR S, AR LA R SR
T, IR ETIE 521g/h. B E RN S5 DA e K
WS B I 28 B v v R BT AR AE R ), AT T AT
ST o S T ) TE KON 255 AT LAY A2 T



F37THE 1

FEE, S5 AR A ERRERE . R — AR Rh L ek <75

IR 20m2 (R B3 IR 5 oK RE AP T
ToAK IR R GE AR, Hsels 5 B8 0 BRiiE
R Y OK FH R B Tl R #4458 4] DUATE 9 gt gy 2K
ENHFTHT ALK R G . ERIESHEEIET,
RGRENS T8 A0 L A T E N B IR A 5K
1.3 BRI — R4

TR e A A T A P B R ), (EZD
A B BERBRIE 5 IR M A DI RE Rl & 3t — 5 8%
e XA DLRRIE R T R S SRR A N, 3L
13 Bt AEARAE 271 TR B S BeE AL BR . BRie
IR BE A — AL MIFEARAS B 1 ¥ 4% R B IX —
IR, [ B 9/ P R 4 1 i 4 ) 50 30 A
Ao [ AN T CARE BRI S IR — AL o
191 o AT A LI HY — PRt 2 VR VS SRR BRI
Rl R B R G SRR M T L B IR A
o SERGE B 22 HR & A PR 2 J RE 9 B A &
75 AR LT L o ZR USSR R INR D RERE N B
MR, A BEOE 72 BRI A [R]I Dni od i S
IF Y JH R 9 AR R B T T R O K I o BT
RE o YO LISV B B8 it 2 O v o ) R B8 R AL
PR AT NG . HFE TR, 8K
A S RO P HE UK . Lim 4506
TFI T — Fh BIR 2= 5 AR T 151 2 G2 N 1k e A0
TR o 25 BRGAIE 1 7RI 25 M VR A4 T 1
LR B AT IR AT o PRI, BETT— AR
TN — R A R P 4% 1) Ve 2 A B R B i

2 WEEIT

Wt T B SRR AR BRI N L B R P L X2
FEVA TP DX TP g 50 b ) 2 ST R g A
T, ()i 5 2 i ) HE R A /N 25 U 2T AR 6
fof, SCILE ZETHLTRE
2.1 WRBRFRE RS e A

0 T VIR I ) D R R T R L B e R B
B INBRGEMTERE, P& B TE TAE I 5.
— RS, PRI T R AR R R
IKZES R RE JT S FAER R R A PR A E T A AR R
}E[”]o

W& T IR LR 56 & E i) MOF & & B i #%
¥, B ITENE R R R IR Bk
% o TEPE IR AR PR R A R
Ligss (Al-Fum) Jeid g miitkiE 1%k PVA:LICI=1:

1.25 FHREA MR, BT, S gHEE Rk
A AR E i MOF Brigfe. EidiZ
J7 i B S AR A B R 22 Liu 5508 SIS
I64F, HA RIS, AEeEt RIFESEE LT
IR PR TR 55 . F HILAE 27°C. RH=80%
W, WRIEE Rk 4l Al-Fum [ 2.5 /% . EERCH) 3.18
¥, FRAEIRFEAE S0°C Ity LA B i ) P AE A
B, UEBTFEA R TTIA 82%.

R h 538k

i L — —
Smm N g ey
.—aT | 4 e == ===4
iy | ! PVALLICI=1:1.25

1 MOF E&RRBFERH| & 75 A
Fig.1 Preparation method of MOF composite

dehumidification wheel!'8!

22 WRWERIT
2.2.1 BFETIHRE

A R A I E U A L B S R G
RN R G o B 2 s iz de& B ZRRRIE T
TiAE . ZEANHTI W Z 4 TR A0 B iR R 145 3]
MR B HE XL Q448 IRt 2 R B B DX e — 22 Bt 49 51
MR HE R T, iRl 28 R R A B8 R 25 O 34
NZEW: FEAFARN A2 RS AN TR
FFEN AR R 2 J5 3EN BRI 5 1 AR Dy E 34t
REA P AR P HH ==

ERHR #ARO
N
R H#RQ
4B SRR T % 6,_‘
b i AP
W e
| it BERR

2 BEFRIETRRIE
Fig.2 Processes of dehumidification condition in summer
222 AZFTHiE
B AT IR AL ¥R RGN R 4t
H e Bl 3 Fos Az &M L. =



« 76« il ¥4 5

751 2023 4F

HEXN 2 A IS 73 2 A4 X4 R, 2 52 Brie
R AR XGRI AU IR B R 15 2 A P, B
FIENEN.

FRHAN #REO
RaEERU m
BEHRP
Bk
BEARAW ot ] AERR

B3 ZFmMETRRRE
Fig.3 Processes of humidification condition in winter
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Table 2 Experiment conditions in summer settings

I FHR S E gkg ¢
30% 3.59
50% 6.01
17°C
70% 8.44
90% 10.89
30% 491
50% 8.22
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70% 11.58
90% 14.96
30% 6.64
50% 11.14
27°C
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Table 3 Experiment conditions in winter settings

IR FARHEE Tl (gkg )
50% 1.117
-5C 55% 1.295
60% 1.413
45% 1.696
50% 1.886
0C
55% 2.075
60% 2.264
45% 2.425
50% 2.696
5C
55% 2.966
60% 3.237
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Fig.12 Influence of adsorption inlet air temperature on

humidification performance of equipment
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Fig.14 Influence of regeneration temperature on

humidification performance of equipment
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