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Icing mechanism of rime on a column
by

Takeshi UCHIDA*, Sho KUSUMOTO**
Toshihiko OCHI** and Seigo KAJI**

The pile of small ice particles is produced when the cold air containing plenty of small supercooled
water droplets collide to an object and the droplets change into ice. Such a phenomenon or its product
is called “icing” and the rime, a kind of icing, covering the mountain is widely known as a beautiful
creation of nature in the winter. However the chances the icing occures are limitted in Sauthern
district in Japan like Nagasaki even in Mt. Unzen famous for the rime because the condition of the
climate to produce the icing is not so frequently satisfied. The present study was conducted to make
it possible to see indoor artificial icing throughout the year.

In this study cooled wet air of the temperature —5 to —10°C was forced to flow through an acrylic
resin pipe of 30mm diameter and 1750mm length in which a needle and a small branch were mounted
as the base the icing grows. Mists from the atomizer was used to wet the cooled air. Using these
facilities the relations between the test conditions and the characteristics of icing produced were
investigated.

The results are as follows;

(1)
controlling the test conditions.
(2)
between them were clarified.
(3

researcher’s data. The reason is not clear, however it would have been from the difference of the

Various types of icing, hard rime, soft rime, glaze and air hoar were produced artificially by

The shapes and the grow speed of icing changed with the test conditions and some of the relations

The catch ratio in the present experiment was remarkably small in comparison with another

content of water droplets in the air.
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Table 1 Classification of icing
Rime Clear ice
Air hoar Glaze
Soft rime Hard rime Soft clear ice Clear ice
Temperature —5~—18C <—4°C <—4°C —2~—6°C <—=6°C >-5°C
Wind velocity =0 m/s <5 m/s 5~20m/s 5~20m/s >20m/s —
Density — 0.2~0.3 0.4~0.6 0.6~0.8 0.8~0.9 =0.9
White White White White
Color . . . . Translucence | Transparence
opacity opacity opacity opacity
Adhesion Very small Small Big Medium Very big Big
Needle-shaped TiG.ranular Granular Outside:
.. Fun-shaped P Tip: granular Bubble mixed | Patterned with
Characteristics moniliform . . . .
Hexagonal- shaped Piled with | Inside: Densenese benzen-ring
shaped (Tailofshrimp) droplets clear ice
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Fig.3  Facilities for icing experiments
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Table 2.1 Experimental results (humidified water : 180 cc/h)

- P - - -
Temp Speed | 1o Cime 08 | g ey | Caciratio | Density (gfa) | 0|y
(m/s) (enf/g) (mn(g)) Pobs eat 4 Po
5 o N 15 13.50 25.6 (0.12) 0.11 0.94 | 0.28 0.84 66.7 8.70
B Vi 1.84 20.9 (—) - 0.69 — — — -
_s 10 ® N 15 27.00 9.13(0.09) 0.11 0.97 0.31 0.82 62.2 10.9
B Vi 3.68 5.77(—) — 0.82 — — — —
15 ® N 20 40.50 7.20(0.11) 0.10 0.98 0.67 0.81 17.3 12.0
B Y 5.52 3.70(—) — 0.87 — — -
5 @ N 15 13.50 17.4 (0.08) 0.07 0.94 0.16 0.72 77.8 21.7
B Vi 1.84 15.4 (—) — 0.69 - - -
10 10 ® N 15 27.00 7.67(0.04) 0.05 0.97 0.20 0.81 75.3 12.0
B| » 3.68 4.67(—) — 0.82 — — — —
15 ® N 15 40.50 3.97(0.04) 0.04 0.98 0.59 0.89 33.7 3.26
B ) 5.52 2.40(—) — 0.87 — — — —
(N : Needle, B : Branch)
Table 2. 2 Experimental results (humidified water : 80 cc/h)
Wind . Va*/R Icing length : :
'I;?g;p Speed | No ;1;;?3 10 Icin§ weiitht Catch ratio Density (g/cr’) 5% | 6%
(m/s) (on'/g) (mm (g)) @obs & cat P po
s 10 ® N 30 27.00 7.80(0.08) 0.08 0.97 0.27 0.86 68.6 6.52
B N 3.68 5.47(—) — 0.82 — — — —
10 10 N 30 27.00 7.47(0.04) 0.04 0.97 0.26 0.68 61.8 26.1
B| 7 3.68 4.93(—) - 0.82 — — — -

(N : Needle, B : Branch)
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Table3  Comparison of another study
Ichiro imai
Author Tamakichi takano
Thin column Thick column
Temperature —3~—10 —2.2~—11.7 | —1.1~-7.9 —~0.5~—10.5
cC) .
Wind velocity 5~15 3.7~32.7 6.1~20.4 47~51
(m/s)
Humidified weight 2.84~15.1 ? 0.07~0.44 0.07~0.59
(g/mr)
Droplet radius 9 3.8~8.2 3.8~7.4 5~12
(m)
Stick Stainless steel Branch Brass Brass Brass
Hollow column Hollow column | Hollow column | Hollow column
Stick radius 0.03 0.22 0.05~0.80 0.72~12.0 0.25~2.55
(cm)
V&/R
(X 10-%cit/s) 13.00~40.5 1.84~5.52 0.14~22.3 0.014~0.83 0.6~7.4
Catch ratio 0.04~0.11 0.02~0.10 ? 0~0.68 0.07~1.14
Test duration 15~30 2~40 120~240 5~10
(min)
KA T > v ABEES (SMF0.6mn) & AREE (SHE nahHEt e E T 5.
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