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[ Abstract]  The desiccant coated heat exchanger (DCHE) is a newly developed heat exchanger with a desiccant coating on the

surface of the finned tube, which can handle latent heat and sensible heat at the same time. In order to obtain higher performance,

high porosity metal organic framework (MOF) was introduced into the design. In this paper, the MIL-101 (Cr) material was

successfully synthesized by the water bath method, and the material was subjected to a series of physical characterizations such as

X-ray diffraction (XRD), N, adsorption-desorption test, water vapor absorption-desorption curve, and electron microscope scanning.

Manufactured MIL-101 (Cr) coated heat exchanger (MCHE), built an experimental platform for dehumidification performance test,

and studied whether the cooling water, wind speed, regeneration temperature, inlet humidity affect the system dehumidification

efficiency, average dehumidification capacity and dehumidification energy efficiency coefficient And compare with the

performance of traditional silica gel dehumidification heat exchanger (SCHE).The results show that cooling water can increase the
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dehumidification performance of MCHE; as the inlet wind speed increases, the average dehumidification amount of the

dehumidification heat exchanger decreases significantly. As the moisture content of the air inlet increases, the dehumidification

performance of both dehumidifier heat exchangers is on the rise. The optimal regeneration temperature of MCHE is 333K, and the

optimal regeneration temperature of silicone coated heat exchanger (SCHE) is 343K.The dehumidification performance of

MIL-101 (Cr) dehumidification heat exchanger has more advantages than the traditional silica gel heat exchanger in the medium

and high humidity environment.
[ Keywords]
0 MRE=R

R V8 L A A 858 30 Ak — L tHE SR S AE T I )
FeE EEN, dEgiit, RS HUAEAE LS RERE
I =2r 2 — LA L, TEFREAER— Lok B iRiE
T ARG ERRRLFA RS (VCCS) 4b
2B 1o Ak P SRR U B AR B S DA SRR
BRI, AR5 0 FLREAT BLF A LA 2 23 B R
AR, X FECT KERIREBRIR D . [FINF, 7
AR RS BURLEUZ RIBOR, AT 6 T8
MAKARRE. THFH ARG (BIE 2K AR50
FEHI VCCS AT %, Hid, ERERGT,
o 1o R TR PR B A B e B A Y AR R
MRCEARE. Bl BN AR I T AR 2
Hu#dt (DCHE) MIFRIBAE RS, 1ZRG s
HRX— AN, SRR [ -7,

DCHE 52& T 51 F & I A e s O AL 5140,
A E I EE N, BT R AR TR R 2
WS K 73 A0 S R A e, I HE S N v 2R I
W R R BRI, TR B3R FL IR B AT A, R
POKALRF] DCHE, BJBUK 7 I FAETF B R
Gt AT AR A BNV FI K DL 25 BRI B #vE, (R
I 3 I Py RN Ay 2T S e AR e

Bk 73 06 TR ARE & L B AT #E DCHE B2
RAT TIRZ . BHENCCRARERIRZ S REWR
JEAEB P IS BT T SRR LR, RBLREIRR
JZ#) DCHE fITEREIE T 54 . 1A — it st
HAMEHEATHT . Hu S5 NHIE 7 DARERR A1
WHON AR UR 2 B A T8, e e 2 14k
B, FACERANHALT . AR, E&TET
TR = IR AR I B RE 0 v 1 R A R SR AT e 1Y
Briwae /1, (M2 S MK DCHE wf L& R
Z LU . NI FESE 18 v] DA, R A
P ELAT W B BE 0 (0 T80 R R AT BAE3E DCHE
ARGUITERE o (ER AL GoAARURXME AR B 2 738 3

MIL-101 (Cr); Fin-tube heat exchanger; desiccant coating; dehumidification performance

e bR E, Bk, —ME RO —2
JBEVLES (MOF) 3l T A8,

MOF & —HMEl, & —4k, —4Eai =4k
S5EVEAAERE RS, BA 2R e,
Forr A LS 32 B L s R , an A IR Be Az J5 7
JUATEAR, RSP, BAAGE SR DIREAREE . TohLEs 14
JCRIAE HLEC R I 20 A 0] LSRR LT e PR3 1 B
A = fLBR 2 AR AR B % AT BRI S 0100, 2
kR IE ] W1 Cu-BTC (HKUST-1) , MIL-100,
MOF-74, UUO-66, MIL-101. ZIF-8 % MOF #1#}
A =K 2 R R e PED 12, TR MOFs A2
PEEAL N T EM Bl . Garzon-Tovar 28 A3 4H
&R ENIE S Uio-66 MR R CaCl, &/ 18T
T[] e A2 5 W o 7o JEG 9 FH FE IR PR v R e
453 B oRH Ui0-66 A1 CaCly, (53%w/w) iR
A B 7 B 7531 631W/kg ) SCP A110.83 [ COP.
AR IE KK F Xu. Z F Bian 25 N4 4 T
Cu-BTC(HKUST-1), MOF 5 B k£ (SGB) 7
AN BN AT 1 K2 S R 2 B SRS, AEAIAH
WHESE 24, MOF [ % 5 T SGB 2 MOF #4
BHRE AR PSP 2 1 3 288 23 il £
ARI JE I E ZEM B )\ 0 388 564 S 4T
SEIOHE T, ERKM, 5 SGB REHMIIMLL,
MOF ¥ J2 #0355 725 W05 1) T v 0] BRI 12
AW RN R, MCHE HiE &7 ARl HZE41F
TR . H Kim % A DS AR # MOF-801
([ZrsO4(OH)4(fumarate)]) HJ/K 28 BT,
T T —ERARIREN I = R BUK RS, TEAX R
FEARZE 20%, — KBRS B AR 7 AR R 4
(1 TRAFTTK) FEAEREEA T MOFs 777K 2.8
T+, BAFEGIMIRERET N . MOF M EHEIL T
SRR AW P e S, TRIEHE TR MOF 478 B i
W EMMNH AR EER L. A SCEEKBIES R
MIL-101(Cr), Ff¥ N H BT HEA R R 5. @



FISEE 1 X8,
%

S5 ¥R MIL-101 (Cr) TR R A 8 et 8% 1Y) SE IR 7F

3.

1 5 HEGERERL (36 HE S8, BAIE MIL-101(Cr)fE %
IR TR ).

1 MREEZFNG
1.1 MOF i %
MIL-101(Cr) )& il % 77 R W R -

(1) ¥ 12g UK IHER £ A 4.92¢ IR0 —
IR, 144mL AR = DRE . 7£40°C
(R 3F v BR3P 20min (IR G385, Bl TR A
BN TR DUTR 0 AT ) s R S8 Y, A
VR AWM 1.5mL AR .

(2) K[ BB AIE R E M, TR 220°C
I BN 8he RIS, HUH BT
fEHAH B, BIRA (R 2R RN 584 Xt
H R A BN LR IHEHE T 40°CHY
TR R, BE S A = VR L N 60mL ) N,N-
TR HEG (DMF) , 4RZEERE 1h.

(3) H Gl Wi R A, B
AT E O LR % . AL (1mol/L,150mL)
Ve ZRMBKTEG:, BRI 150°C 1)
HEFE T8 8h J5 15 BIHPLIR (1) MIL-101(Cr) [ A& HF 55
JEAS RN 1 KRR

B 1 #ERF MIL-101(Cr)# %t
Fig.1 MIL-101 (Cr) material after grinding

1.2 PRI

I AR X SHERATH (XRD) , BET LRI
I, B SRR LR, KRS R, FLAR,
WA (TGA) , HIHE T RS (SEM) Hlfk
TR ERFAEI K

X SR AT SIE S T MOFs M kHE B AR 43 Hr
DLAfE MR 25 SRR RS . (fE 4% dbat
XA PR A F] XD-6X SFLRATHA . M4
CuKa (4=0.115432nm) 428, %177 36kV, H

20mA, #HK 2°/min, FHTEHE 20=2~20°. )

N W B e Wi 25 T, 28 A2 TF 70 LI 445 4 AL B %
ERAE T 5. A&7 jw-bk300 H 3 HLER T
TR ATA o J T N, MR B - S IR 2%, {5 BET Al
Langmuir J7 #2715 54 /444 ¥} BET 1 Langmuir tt
KA, {FH BIH FRETFEAFL (2-50nm) JEH
(T35 9L4% . A H-K 5 B vh AL e Bl ) FL A%

MIL-101 ( Cr ) & H Best Instrument
Technology (Beijing) Co., Ltd ] 3H-2000PW £
A R A AR B R E B, R i
298K A1 308K

i H Delsa™Nano 7 & 73 BT 43¢ LA 7K A i 5751 0
BhE.

1 Ff| Perkin-elmerPyris 1 #4543 A AU 7044 %}
()RR PR ZEL RS M 25 A il 224078 10mg,
RN FHATRESN, BRAREREN
30mL/min, W BTGy 30~900°C, FHRIHEZ
N 5°C/min.

F3 L AU BT F 1B 4 2 H S R R A
A s-48000 M2 KRR AE 4
BRSNS FORE R G T 3 U EERTE
AR B S YA & 5 AT F

1§ Fl NETZSCH-LFA 427 7£ 303K % 473K [¥]
TR EEVE ] N I B R R . KRR L AE 453K R
6h, FIUKE (1)1 35 ELAR AR JEFE 53908 13mm A 1.6mm.

[FIAE, MERR)-FEF 2 DSC2 H T & 303K
2 473K U FETE P LR

2 SNKRE
2.1 [ERBRIR SIS R %
2.1.1 RGHhid
BN SLIOEE RIS, RN ARG,
AHKARG, BEFKRGHANRAGAN. K%
JRERUE] 2 BT m o
6

H]©

8
o

ol

1




<4 il 5 2

2021 4E

B2 SBRGHREE
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Table 4 Experimental conditions for instantaneous

dehumidification experiment
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Fig.14 Instantaneous dehumidification as a function of

time for two coatings
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Table 5 Experimental conditions
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Table 6 Test conditions for studying dehumidification

performance.
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efficiency, as a function of moisture content for two coating
materials
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Table 7 Test Conditions for studying dehumidification
efficiency
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