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Development of Vibrating-Wire Viscometer for Liquid at High Pressure
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Abstract; A new two-end-pinned vibrating-wire viscometer was developed for liquid viscosity
measurement at high pressure to obtain the accurate viscosity data of fluids. The working
equations describing the motion of the wire clamped in such a way are applied to calculate the
viscosity with a known density as an input. The instrument developed can provide considerably
accurate viscosity results in the wide temperature and pressure ranges (243-400 K, 0-40 MPa).
Toluene was used to calibrate the radius of the wire at 298. 15 K and 0. 1 MPa, and then viscosity
of toluene was measured at temperatures from 248.15 to 348.15 K and at pressures up to 40
MPa. The uncertainty of the viscosity measurement was estimated to be +2.0%. Additionally,
the viscosity of R134a at temperatures from 248. 15 to 348. 15 K and at pressures up to 40 MPa
was reported. The comparison between the results of this work and the data in literature was
presented.
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PAGRAIE , I H AT 8 BO0E 28 1 o DR AS SO 22 )
Fide T TR, SEge v T R i R BV E TR Ak
TATRRAA mI AL, 4l B CAR S i P 7 4 B 449 4 I
B0 K T4 T 99.5%. b e A 298. 15 K,
0. 1 MPa JRZT #E47 » H R ) 35 BE RN 25 B i ok A
S SCHERLT ], 23 2 o = 862.5 kg« m™?, s =
0.555 mPa « s. A& MHEM Ao =1. 14 X10 °, fy22
22 R=49.08X10 ¢ m.

kTR B ) RTEE AR SO TR
1t 248. 15~348. 15 K, JE JJEFIE 1~40 MPa Y
FHORZHRE 25 N ZE 1 B, BRIL2Z 40, I il ¥ 51
R134a XF RG AT T K 560, 15550 i v Ak AR PR
TP A BRS F A=, 4l K FEF 99. 9%, %
FHW A HMSCER () 7 12 B 25 2% RS BE 45 AR, T
IR BTG R 258, 15~338. 15 K, JE 13t ok 1
~40 MPa, % K T NIST REFPROP 8. 0,
FEAR SCSIZ 5031 B PN 2% B I AN B 2 B0 0. 05 %6, T i

SR AR AR 2 .
k1 PHERBEMNZTLER
T/K p /MPa o/kgem™ 7 /mPa« s

1 909. 26 1.190 1
10 914. 42 1.284 6

248.16
20 919. 87 1. 396 9
30 925. 06 1.5211
1 886. 31 0.776 4
10 892. 20 0.835 2

273.15 20 898. 37 0. 905 2
30 904. 20 0.974 2
40 909. 73 1. 045 3
1 863. 32 0.538 1
10 870. 06 0. 600 5

298. 14 20 877.07 0.644 0
30 883.63 0.690 9
40 889. 81 0.741 9
1 840. 04 0.425 2
10 847. 82 0.456 3

323.13 20 855. 80 0. 490 8
30 863. 20 0.526 7
40 870. 10 0. 566 2
1 816. 20 0.3356
10 825. 23 0.361 6

348. 13 20 834. 36 0.390 7
30 842. 72 0.419 8
40 850. 44 0.449 7
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T/K p /MPa o/kgsm™? 7 /mPa « s
1 1 345.5 0.325 1
5 1 357.4 0.346 8
10 1370.9 0.367 5
15 1 383.3 0.388 5
258.15 20 1394.8 0.409 4
25 1405.5 0.430 9
30 1415.5 0.450 2
35 1424.9 0.471 2
40 1433.9 0.499 6
1 1 280.9 0.253 6
5) 1296.5 0.267 8
10 1313.9 0.2859
15 1329.2 0.303 3
278. 14 20 1343.2 0.320 9
25 1355.9 0.338 1
30 1367.7 0.354 3
35 1378.7 0.371 2
40 1 389.1 0. 388 5
1 1 208. 8 0.196 2
5 1 230.6 0.210 8
10 1253.4 0.227 3
15 1272.9 0.242 1
298. 14 20 1290.0 0.256 7
25 1 305.4 0.271 6
30 1319.3 0.287 6
35 1332.2 0.301 7
40 1 344.2 0.316 9
2 1132.9 0.154 9
5 1156.7 0.165 6
10 1188.2 0.182 8
15 1213.5 0.197 0
318.13 20 1234.9 0.2111
25 1253.5 0.225 4
30 1270.2 0.239 3
35 1285.3 0.2511
40 1299.1 0.264 7
2 1027.7 0.115 2
5 1 069.5 0.128 8
10 1116.2 0.146 6
338. 13 15 1 150.1 0.161 8
20 1177.3 0.175 4
25 1 200. 2 0.189 3
30 1 220.1 0.200 7
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