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Abstract - The phase and temperature changes of large clusters formed in a free
jet expansion of acetylene in 14atm and 233K has been studied. The cluster has been
treated as a sphere composed of many shells. A mean diameter of 4.88 microns was
obtained by modeling the experimental cooling curve of clusters based on evaporation
and heat conduction theory.
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Table 1. Temperatures of Acetylene
Clusters Formed in Jet.

Liquid | Cubic Ortho | xcubic
X/D T(K) T(K) T(K) | xcubic
0.74 157.2 197.0 0.248
1.47 158.2 202.7 0.308
2.53 158.3 195.6 0.382
3.58 154.6 191.9 0.405
411 157.6 191.0 0.509
5.16 154.4 190.8 0.570
6.22 149.9 181.1 0.858
6.75 176.7
7.27 177.2
7.80 178.6
8.85 172.2
9.38 172.3
11.49 166.8
13.60 160.6
17.28 155.0
19.92 151.6
25.19 150.3
27.82 148.7 148.6 0.910
30.46 146.3 1447 0.827
35.73 146.4 140.9 0.745
38.36 144.5 139.1 0.653
48.90 1384 132.2 0.348
59.44 140.1 130.9 0.248
64.71 138.7 1316 0.237
69.98 127.7
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Table 2. Physical Properties of Acetylene.

d9¢y ay & i
AAA T. = 3083 K, P.= 6058 atm 5
] Ty = 1926 K, Py = 1265 atm | 6
F3LeE Tan = 1894 K 6
2 ZHAol | Tums = 133 K, 1427 K 78
WE(p) 193 K 0613 g/cm: (1A

188 K 073 g/cm’(cubic) 7

1325 K 077 g/cm’(ortho)
Z 89 (AHvw) | 21300 J/mol at 192.6 K 5
% 3t9(AHw) | 23000 J/mol (cubic) at 1896 K 5
8
8

TG (AHw) | 3758 J/mol at 1924 K
dHold(AH: ) | 2540 J/mol at 133 K

logplatm) = a + b/T (liquid) 10
a=4.57209, b=-860.8

logp(torr) = a + b/(T+c) (cubic)
a=8.99032, b--1162.05, c=0.854 | 9

AELASC) [ Co = a+ BT + ¢T¢  (J/molK)

Z 71 % (Poap)

liquid a=200.11 b=-1.1988 ¢=0.0030027 8
cubic solid a=160.088 b=-0.95504 ¢=0.002402
YAREK) 01 J/msK 11
A= (x) 551x10" m%s (K/Cp- p)
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