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Portable Density Meter Procedure 

vs. 

Gravimetric Tests Procedures for Non-Viscous Liquids 

 

This paper is to show the equivalence between the current Chapter 3, Section 3, 3.2. Gravimetric Test 

Procedure for Non-Viscous Liquids and the direct comparison between the laboratory digital density 

meter and the portable digital density meter. 

 

Laboratory Digital Density Meter (0.0001)   Portable Digital Density Meter (0.001)     

  
Ref T, 

°C ρ  Meas,°C ρ Alpha ρref  Diff 

Motor Oil 5W-30 Syn 15 0.8521  25.4 0.8450 API D @15°C 0.8518  -0.0003 

Paint Thinner 15 0.7860  23.8 0.7794 API B @15°C 0.7861  0.0001 

Olive Oil 20 0.9131  24.7 0.9103 0.00067 0.9133  0.0002 

Acetone 20 0.7909  24.6 0.7859 0.00112 0.7910  0.0001 

vodka (40%) 15.56 0.9511  22.4 0.9483 0.00068 0.9510  -0.0001 

Milk, 2% 4 1.0349   21 1.0315 0.00022 1.0353   0.0004 

 

The above table is a comparison between a laboratory model digital density meter with an accuracy of ± 

0.0001 g/cc and a portable digital density meter with an accuracy of ± 0.001 g/cc. Laboratory digital 

density meters are designed to measure the density of liquids to a preset temperature (i.e., reference 

temperatures can be found in Chapter 3, Table 3-1 HB133) by a built-in cooler/heater. The portable 

digital density meters lack a cooler/heater but has an integrated accurate electronic thermometer. The 

thermometer captures the temperature with the density measurement. Using a correction value 

(alpha), the density at the reference temperature can be calculated from the measured density. Alpha 

values can be stored in the instrument for specific products, or for petroleum products, built-in 

ASTM/IP/API density correction factors can be used. 

Uncertainty of measurements. 
The temperature variation allowed in Chapter 3, Section 3, 3.2. Gravimetric Test Procedure for Non-
Viscous Liquids can be calculated by combining the tolerance allowed for the thermometer and the 
temperature range allowed for the product under test (± 2 °F thermometer and ± 5°F for the product). 
This uncertainty can be more than 0.25% for some liquids in comparison with the same example of 
0.13% uncertainty using the portable digital density meter.  
  



  

This shows equivalence between current Gravimetric Test Procedure for Non-Viscous Liquids and the 

Digital Density Meter Procedure.   


