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Abstract: The work aims to the problems of high cost,
low thermal conductivity and weak comprehensive
performance of superhydrophobic surfaces that promote
drop condensation heat transfer at present, using
polyfluoroalkoxy, functionalized graphene (c¢) and fumed
silica as raw materials, a high thermal conductivity and
superhydrophobic composite coating for condensation
heat transfer surface was prepared on stainless steel

substrate by blending method. The corrosion resistance,

Wik H 48
BegTE

2021-09-17
[ % S AR (2020YFC1910100)

E-mail : jwu@tongji. edu. cn

SRR (1965—) 38, Hcfz, Wi AR S, T2 ik, SRR 7 ) o TR LR R A A T

thermal conductivity, strength and steam condensation
heat transfer performance were tested and analyzed. The
results show that the acid corrosion resistance and
thermal conductivity of the coating are stronger than
those of 304 stainless steel. When it contains 3% of C, the
thermal conductivity is 18.188W (m-K) , the corrosion rate
was 0.201 mg/cm*+h at a constant temperature of 30 C
with 20% sulfuric acid concentration, and the bonding
strength to the substrate is 38MPa. SEM analysis shows
that the hydrophobicity of the coating is related to the
content of fumed silica, and the contact angle reaches
is  10%.

experiment demonstrates that the heat transfer coefficient

155° when the mass fraction Condensation

of atmospheric steam reaches 120kW/(m*-K) , nearly 10
times larger than the surface of stainless steel, when the
coating surface is condensed, and clarify the reason why

the dropwise condensation is not lasting.
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Tab.1 PFA coating composition

S 5 C/% Si0,/ % SiC /% KH-560
1# 0 8 0.6 0.5
2% 1 8 0.6 0.5
35 2 8 0.6 0.5
4 3 8 0.6 0.5
9% 3 2 0.6 0.5
10# 3 4 0.6 0.5
11= 3 6 0.6 0.5
12% 3 8 0.6 0.5
13% 3 10 0.6 0.5
14= 2 PFA
15¢ M
16= 304 NN
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Fig.1 Schematic diagram of linear wear method
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Fig.2 Steam condensation experimental system
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Fig.3 Design drawing of condensation module
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Fig.5 Coating SEM image and binary image after corrosion
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Fig.14 Droplet state of steam condensing on different surfaces
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ferent contact angles

0 48 2 o 7 £ )t 0 35 e . (X )=
IR AN PR Y, 25 R I ] AR R E
I HLHRVE BEFCAZ A A0/ NI B o A T B oK
AL ) 14 225 B 00 2 /IR o B, DA TS 8508
Ko BB K R ALV BET IR RHEAZ B B KR, [N T
TR Z [ [ AR /N, B IR R EEROR, i T3
(22 ROBERLREZS A SR, AR A5 0T I AW TE 1% M
P ot 20 B T, ek A5/ N e 2SR IR . S
P 16b Al ¢ I BR T JZ= R TR 1A TPt DR
FEfh Ay, HE A PRI S 2 150° LA B 4TS Mg K 3R
T, EMIE T B3 2 0 R S IR O U 25 BRI



W5 5 1

SRR , 55 VO BE IR DR B /K B 502 1+ S e 803

i o B T IS R SRR AR R, e T IRR TP
JC SRS PR MBI V4 U5 4 D IR S AR 25 4 1 B IR , Gl

a 16230454
# 16

3 #it

PAPFA i3, 38 o i m — A ak  elotE A &8
W5 B AR SRt HRTE S A8 th T sUK Z AR
2o A& Bl A AR B | 5 R A
JE TGS ZEVRIREESL KX VR IZ A TRAE , AT 4
JERS RIS 4518

(DA RBRRRE AT, ek 2 G TR 2t
J& M B 5R T 304 NN, H T il g ) b
O A A R HE T I 18 5, 24 o a2 4 Bk 31 394 A
JE& s A 0. 201mg+ (cm*+h) ',

(2) Bl S8 0 R T T LA 348 5 M i /K &
BURZ M FARE SN GRE) 356 B IR
EH S HREABCN 18, 188W+ (m-K) ', KT 304 A%
BRAL LA AR R TR 2 1 A R 8, S 2 AR Y
568 A S 7 R R A 1 PR A

()W Z A KNG SIO, & 1A X, SIO &
R U2 R I OREE A . 24 SIO, Fr el
10%6 Wi )22 F 1T A 42 fl ff1 8 1557, HaT 832 4% —
JEFTH R IR RS (45 53 B 38 38 MPa. IR
EEA RS R 25 A

(4) 5 2RV B K 2 A 1R 2 R A BERTHi
PEBGE 120kW - (m?+K) ', KT 304 AN H R 1T
1015, ZEVRAEMBHK Y BRI BEAFE A R
SEAEFFHUKCRAS I BIS A AN 2 L IR IR 2 B
W REUR L

i bR A SIS B KE A RERA R
U BT IS T v S AR R ROA A B R, LT

b 1##BKRT
RERMERIREE X

Fig.16 Coating surface film condensation region
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