Density measurement with the

vibrating tube densimeter
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« U-tube method principle

4@ U- tube filled with water 4@ U- tube filled with vacuum
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Cell material:

Hastelloy C-276

Temperature range:

1010 +1:30 *C (14 to 302 °F)

Pressure range:

Oto 700 bar (010 10,000 psi)

Density range:

0to 3 gicm3

Density resolution:

1 x 10E-Soicmid

Density repeatability:

1 x 10E-5 gicm3

Accuracy:

1 x 10E-3 gicm3 up to 3 x 10E-5
gicm3

Yolume of the
measuring cell:

Approx. 2.5 cmd

Temperature
coefficient

of the measuring cell:

Typically -3 = 10E-3 gicm3ik

Pressure coefficient

of the measuring cell:

Typically 2 x 10E-5 gicm3bar

Dimensions / Weight:

F20 3 120 x 430 § 25 kg

Power supply:

1100220 % a.c., BOSO HZ

Connections:

Prezzure fittings far metal tubes
weith 158" outer diameter
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« Comparison

Hydrometer

Pycnometer

U-Tube

Volume of sample

Time per
measurement

Uncertainty of
measurement

Repeatability

Limiting factors

> 100 ml

A few minutes

10-3 to 104 g/cm?

1073 to 10 g/cm?

Temperature
Surface tension

Human influence

10 to 100 ml

A few hours

104 to 10 g/cm?

1073 to 10 g/cm?

Temperature
Volume determination

Human influence

1 ml

A few minutes

1073 to 103 g/cm?

104 to 10°% g/cm?

Dynamic effects

e = JHAE E=dAH44




e Calibration method
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M, ; The mass of tube

V. ; The internal volume of tube

C ; Elasticity constant

o(T,P)= A(T,P)xt*(T,P)— B(T, P)
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* Case I ) At constant T and P

p=Axt’—B
A /01 102
P P
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T -1,

; unknown density of sample
; density of reference 1

; density of reference 2

: Period of reference 1

; Period of reference 2

; Period of sample
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» Casell ) Over wide T and P ranges

_ ,OW(T,I) 2 22
o(T,P)=p (T, P)+ T RRETTE 27, P)-2(T, P)]

L ;unknown density of sample T, ; the period of vacuum
L, 00000000000 T ; the period of sample
T, ; the period of water
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Digital pressure transducer
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1. U-tube 4. Digital pressure transducer 7. Gas booster
2. Air bath 5. RTD Indicator 8. CO, bombe
3. Trap 6. Vacuum pump
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Period(Us)

* Period of water and vacuum

Period of water Period of vacuum
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* Density of CO,

Density(g/ml)
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