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Viscosity Measurement 

by Houillon Method 

Julien Brosse, Product Manager. NORMALAB ANALIS FRANCE S.A. 14, rue des Lilas F-76210 LINTOT. Phone: +332 35 38 20 54 Fax: +332 35 38 78 55 Email : sales@normalabanalis.com

Introduction - What is viscosity?
The viscosity of a lubricating oil can be considered as its most
important physical property. It must be monitored and controlled
carefully because of its impact on the oil and the oil’s impact on
equipment life and reliability. Basically, the viscosity can be defined
as the property of a liquid characterizing its internal friction or
resistivity to flow. Physics defines several types of viscosity and
separate two families between Newtonian and non Newtonian fluids.
There are mainly two related measures of fluid viscosity :  
- dynamic (or absolute) viscosity
- kinematic viscosity.
The knowledge of viscosity is needed to adjust and define the
required temperatures for storage, pumping or injection of fluids and
is also critical to check if an oil can provide adequate lubrication. 

ASTM D445 requires the oil sample be injected in a capillary
viscometer tube, which is then immersed in a heating bath at the
prescribed test temperature. The time taken for an oil to flow from one
capillary section to another is used to determine its kinematic viscosity

From the above mentioned definition, the HOUILLON method can be
defined as a kinematic method, using a capillary tube and being close to the traditional D445. 

The term « Houillon » refers to a special type of capillary tube used to measure viscosity. The method
was initially developed in France for use in lubricant blending facilities and research laboratories willing
to get results during the blending process quicker than with existing tubes.

What are the benefits of Houillon method?
Comparing to the whole range of tubes described in the ASTM D445 & 446, the Houillon capillary is not
a U tube but a straight one (see fig.1). 

This makes the particularity of its related heating bath design, as the low part of the tube is not
immersed. 

By using the Houillon type of capillary tubes, the NVH 450 determines viscosity of a wide range of
oils including lubricating oils, coloured oils, used oils, fuels, and similar materials over a wide viscosity
range. For several reasons, the ASTM is presently working on the standardization of the Houillon method
(draft in progress).

Simple Measurement Principle
We measure the viscosity of an oil according to a time and a
tube constant. The time is measured between two points 
(A & B). Then the viscosity is obtained by applying by the
following calculation:

V = C x T

With V as the kinematic viscosity in cSt or mmÇ/s, C the
constant of the tube and T the pouring time in seconds to flow
from A to B.

In Automatic mode, the sample detection begins when the edge of the sample reaches the first cell -
high level- and stops when it passes the second cell -low level- (see fig. 2).  The NVH 450 records the
flow time and calculates automatically the viscosity of the sample. Result can be printed out or stored in
the archives menu.

Clear and Dark 
Oils with the Same Tube 
The measurement is related to the viscosity of the
sample and not to its colour. Operator can easily
switch from one product to another and cover a
wide range of analysis with a basic equipment and

a limited number of tubes. Sample reaches quickly the temperature due to its volume and special 
tube design. NORMALAB ANALIS produces petroleum glassware and viscometer tubes for more than
40 years. 

Quick and Economical:

Low Sample Consumption 
Sample size is related to the expected viscosity
range of the sample to be analyzed. With the
Houillon method, the sample is injected by the
means of a micropipette. See table 1 with expected
volume according to the tube constant and sample
viscosity. An average analysis time of 60 seconds is
reached due to a maximum sample size of 0,4 ml.

While ASTM D445 is an accurate, reliable
method of determining the viscosity of an oil, the
tendency is today to reduce the sample analysis
time. The Houillon method can be presented as an
alternative for faster analysis, still providing similar
accuracy to the manual method described in ASTM D445. 

Time saved from one hand can be then used for a second analysis that allows crosschecking results
and ensuring a perfect measurement. 4 tests can be performed at the same time in the bath. 

Low Solvent Consumption
1 or 2 solvents can be chosen depending on the viscosity of the samples. Programmable cleaning and
drying cycles are related to one or several tubes. The NVH 450 integrates in standard a double solvent
system offering an efficient tube cleaning and drying with the lowest solvent consumption possible.
Further to this, the safety is maximized as the solvent is pumped through a sealed system: No risk of
solvent ejection

Quick Bath Heating and Cooling
Having a small liquid bath volume, the heating and cooling of the medium is being done in highly
acceptable times.

Reliable
Comparable to the results obtained by using the D445
No distinction between used oils and others. 

Viscosity Index Calculation
The Viscosity index (VI) is a numbering scale indicating the changes in oil viscosity with changes in
temperature. The VI of a sample is usually calculated from results obtained at 40°C and 100°C through
an algorithm defined in the ASTM D2270 standard method. It is critical information, as indication of
operation conditions of engine oils. .

To measure viscosity at two temperatures and calculate the VI staying cost effective, laboratories
need a quick and accurate equipment. The NVH 450 allows VI calculation of an oil by recall of both
results at 40°C and 100°C from the stored data (200 results) or through the connexion of 2 NVH 
working at the different temperature and linked through the network (LIMS for example) without need
of external computer. 

Calibration Procedure
The instrument utilizes multiple sample measurement (from 5 to 10) on each tube before a calibration is

NVH 450 Automatic
Houillon Viscometer by

Normalab Analis
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Tube Approximate Minimum  viscosity Maximum viscosity Volume to be 
Series constant in cSt in cSt injected in µL

50 0.016 0.8 3.2 130

75 0.032 1.6 6.4 135

100 0.06 3 12 135

150 0.14 7 28 135

200 0.4 20 80 180

300 1 50 200 220

350 2 100 400 280

400 4.8 240 960 350

450 10 500 2000 400

Table 1

Fig 3: Cleaning cycles settings
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recorded. The confidence factor must be low
enough to get a calibration validated. Calibration is
done with the tube placed in the bath. No need for
factory calibration.

Summary : Main Advantages of the Method
- Low sample volume : from 100 to 400 µl
- Short test duration : from 50 to 200 seconds 
- Detection of clear and dark products

with the same tube
- Low solvent consumption
- Accurate and reliable results
- Traditional as using capillary tube
- VI Calculation

Summary: Latest Software Technology Allows
- Easy launch of test & comfort of use
- Quick training of the operators
- Accurate detection
- Flexible calibration procedure
- Flexible cleaning system
- Intuitive network mode when 2 equipments are connected

Conclusion
The New automatic Houillon viscometer NVH 450 combines the advantages of a quick and economical
standard method for viscosity measurement with the latest improvements in technology to reach comfort
of use and accuracy. 4 tests can be launched simultaneously and apart from sample introduction, all the
operations are driven by the internal CPU. 

2 NVH 450 can be connected, and allow quick VI determination having 2 different temperatures. 
Tube calibration and installation is comfortable, due to a special bath design and to the test procedure

being computerized through user-friendly software managed by the operator via colour touch screen.
The solvent tanks and washing circuit are included in the equipment.(under the bath) for a maximum
operator’s safety. It also offers the choice between 12 cleaning cycles related to the tube characteristics. 

Using the Houillon method, oil analysis labs now can have the rapid throughput of 
the highest quality automatic viscometer with comparable repeatability and reproducibility of the ASTM
D445 procedure. 

Features of New Normalab Analysis Houillon Viscometer NVH 450
- Plug and play equipment : no external connexion for use above ambient
- Small foot print ( wxdxh in mm : 540x340x760)
- 4 tubes in the same bath 
- Measuring range from 0,2 to 5000 Cst 
- Full automation of the method and computer interface through 

a user friendly software  accessible by colour touch screen
- Temperature range from 20°C to 120°C (optional 

chiller can be connected to work below ambient)
- Temperature stability +/- 0,015°C (2 heating elements associated) 
- Excellent Correlation with ASTM D445
- Automatic calculation of viscosity index (VI)
- Flow measurement by optical fibre 
- Positioning and re-positioning of the tubes without new calibration
- Automatic tube cleaning with 2 solvents in standard
- Choice between 12 automatic cleaning cycles depending on tube characteristics
- Alarm to prevent from both solvent overflow AND avoid suction in empty bottles
- Easy bath maintenance and quick drainage by the means of a tap

Contact Information :
Written by Julien Brosse – Product Manager 
Measurement Principle, Studies and Software Development by Michael Mauray

Fig 4: Calibration menu - start up

NEW AUTOMATIC COLD FILTER PLUGGING POINT
ANALYZER (CFPP)

ISO EN 116 - ASTM D6371 - IP 309

CONTACT INFORMATION :  
sales@normalabanalis.com
We also manufacture a wide 
range of Analysis for :

- Petroleum
- Petrochemicals
- Lubricants
- Bitumen

MANUFACTURING OF PETROLEUM TESTING INSTRUMENTS AND GLASSWARE 
DISTRIBUTION OF INSTRUMENTS AND CONSUMABLES FOR LABORATORIES

Please visit us
Hall 6 Stand C13

USER FRIENDLY 

SMALL FOOTPRINT

LATEST SOFTWARE
TECHNOLOGY

VISUALISATION OF
ALL EXPECTED
PARAMETERS

TOUCHSCREEN interface
200 results stored
Stand Alone unit &
Network multiple 
Ready for LIM’s
WINDOWS Platform

MODEL NTL 450

Characterising 
Complex Polymers

Available from Viscotek (Germany) is a new Tetra Detector
system that opens the way to in-depth characterisation of
complex molecules including copolymers. The Tetra Detector
harnesses the power of RI, viscometry, UV and light scattering
detectors acting together, with each detector providing
complimentary but different information. Maintained in a
thermostatically controlled environment the new Tetra
Detector has the sensitivity and stability to repeatably
characterise polymers and proteins even at low
concentrations. In a single experiment, the Tetra Detector
enables users to obtain molecular weight, molecular size,
intrinsic viscosity, conformation, structure, branching,
aggregation and copolymer data from their sample.  Data
from all 4 detectors is collected and processed seamlessly in
OmniSEC software. The software can take concentration data
from the RI, UV or both detectors. When used simultaneously,
the proprietary OmniSEC copolymer software uses both RI
and UV signals to obtain the correct concentration; enabling
precise determination of the composition of synthetic
copolymers.

Gecil Process’ (France) VW6 Automatic Visco Tubes Washer incorporates a heating rate control for the heating reactor mantle, timer, glass
reactor, glass viscometer tubes holder, and top condenser cover. The utilities required to run the VW6 unit are a 110V or 220V plug and a
tap water supply.

The VW6 saves operating time. It cleans up to 6 viscometer tubes at a time in 5 to 25 minutes even the dirtiest ones such as: polymerised
products, tar, asphalt etc. This unit also reduces solvent disposal. In regular operation, only 1 litre of solvent is necessary per week. In
addition, it also reduces calibration turn over. The very gentle cleaning process of the viscometer tubes permits reduction of the calibration
frequency. This environmentally safe instrument is a closed system which drastically reduces operator-solvent handling. The VW6 is easy to
operate: fill it up with 0.5 litres of cleaning solvent; place up to 6 viscometer tubes at a time on the Teflon injectors; and set the timer between
5 and 25 minutes, depending upon the condition of the tubes. The valve allows the operator to drain the  dirty solvent when necessary. The
VW6 unit should be installed under a hood for  safety purposes specifically if you are using a flammable or aromatic solvent. Gecil
recommend using solvents which have low or non-flammable characteristics and non-aromatic. With a boiling point of approximately
80oC/170oF. Any kind of solvent can be used in the VW6 unit as long as the boiling point is between 65oC/150oF and 130oC/266oF with
respect to flammability and toxicity specifications commonly used in a laboratory. All parts in contact with solvent are made of glass, PTFE
and Stainless Steel 316. The unit is equipped with a silicon stopper on the middle of the top cover which works as a pressure relief.

Automatic Visco Tubes Washer
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ASTM Approves Flocculation 
Test for Residual/Heavy Oils

CANNON Instrument Company,
(USA) distributor for the Auto-
mated Stability Analyser (ASA)
from Zematra BV (The Nether-
lands) is pleased to announce
formal ASTM approval of an ASTM
Method using the instrument.

ASTM D 7060-04, the
Standard Test Method for
Determination of the Maximum
Flocculation Ratio and Peptizing
Power in Residual and Heavy Fuel
Oils (Optical Detection Method),

covers a procedure for quantifying maximum flocculation ratio of
asphaltenes in the oil and the peptizing power of the oil medium.
The test provides data that permits refineries and other blenders
and storage facilities to assess with precision the stability reserve
(P-value) and compatibility of the individual blend components.
The data will enable blenders to avoid undesirable asphaltene
formation and improve production efficiencies. Predicting the
stability parameters increases refinery yields and profitability, and
enhances the process control (e.g., thermal cracking) of residual
fuel oils. The ASA allows refineries to run their processes at very
near to the operational limits The Automated Stability Analyser
integrates two titration units. The operator prepares oil samples
dissolved in1-methylnaphthalene in several different ratios.
Resultant specimens are then automatically temperature-
controlled and dosed with cetane until flocculation is detected by
the optical sensor. Test data is processed by the controlling
computer to determine the peptizing (available solvency) power of
the oil.
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