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Study on the Temperature Dependence of Contact Angles
— Attempts for Measuring Contact Angles on Superheated Walls —

Niroh NAGAI, Masanori TAKEUCHI, Teruo KIMURA
and Takenori KANASHIMA

(Received Aug. 29, 1997)

In this report, we tried to measure the temperature dependence of contact
angles, especially focusing on contact angles on superheated walls, by two kinds of
experiments. One is liquid droplet method in which the temperature of
surrounding Ar gas atmosphere was controlled equal to superheated walls, and the
contact angles of liquid droplet were measured. The other one is highly—subcooled
semi—two—dimensional boiling experiments, and the contact angles of
semi—two—dimensional bubbles were measured. The obtained results indicate
that equilibrium, advancing and receding contact angles slightly decreases with the
temperature increases under the saturation temperature. We could measure
contact angles on superheated walls by the subcooled boiling method, showing little
temperature dependence.
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NEREZIIEVIZIELAHAWSATBY., Z20HEKEYE (BEHGE) OoFA K
VHIBA A EORUDPEETH 2D, RBBRAO 1 DCBEAEEREOFMEAE O
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Fh. bE—bMNA T, BZAR. BETHROBHANHMBERLICELAVWSH 3 KK
ARECRICBELTIE. BHEIXBHLESA Ny FHEL DL EHRMESELIET
TE2BEFASNTVE, ChETOBRBARRECRICBEBTIMEDICL D, ZOBN
BERHOZDBAU LOPNREMABITZOBEREHEHNIENEETH
5T MAISRATWV S,
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WHERBET DDA EILHELINTERE, Table. 1l ChETCOEMAREKE
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fARMNESX1IOH20HTHD. WRACECHBARCHCERRECRERKRE

Table.l Measured values of temperature dependence of contact angles

[i5]-3 Btk d8e/dT d8,q/dT dOg/dT |RALLEDEMSE
Petke and Ray |RvxFL> b3 -0. 11 +0. 02 i)
(3) RYRFL -0.04 —-0. 01 4
Ruzesn -0. 14 +0. 00 )
RUbh—#KFaq b —-0. 06 +0. 06 3
RuTzFN —-0. 14 +0. 06 3
ZhtRY2— -0. 05 —0. 04 )
[Tadros et al. (4) | * +0. 408

(Stearic acid
DIA=F 1Y)

fPonter et al. (5) | * -0. 135
Neumann et al. PTFE (=F7 ([n—Fh> —-0.106
k6) ay) n=7oFh> -0. 057
n—KFh> -0.012

n—hUFh> +0

n—-FtS55%h +0

n—RYIFh> +0

n—AFYFH +0
Whalen and Lai(?) | V—##3x#1 |k +0. 257
V—IH5R#2 +0. 170
V—IHS5A#3 +0. 006
V—IHS2#4 +0. 003

V—IHS5R#S +0
Y-SHS5XH#6 +0. 458
V—IHS2#7T +0. 306

Eﬁﬁ-ﬂ“) ] X -0.619 -0.563 -1. 20
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Fig.1 Experimental apparatus of liquid droplet method
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Fig.2 Method of measuring equilibrium, advancing and receding contact angles
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Fig.5 Equilibrium, advancing and receding contact angle (Sapphire)
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Fig.6 Experimental apparatus of subcooled boiling experiment
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