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One. Overview

The automatic kinematic viscosimeter for petroleum products conforms to GB/T 265-1988 "Measuring and calculating method for kinematic viscosity of petroleum products", which is applicable to test the kinematic viscosity of liquid petroleum products (Newtonian liquids). It is used to measure the time when a certain volume of liquid flowing through a calibrated glass capillary viscosimeter under the gravity at a constant temperature. The product of capillary viscosimeter constant and flow time is the kinematic viscosity of liquid at that temperature. (The product of the kinematic viscosity at this temperature and the density of liquid at the same temperature is the dynamic viscosity of liquid at that temperature.)

The automatic kinematic viscosimeter for petroleum products adopts advanced fuzzy PID temperature control technology to accurately control the temperature with an accuracy of ±0.1 °C. 20 °C, 40 °C, 60 °C, 80 °C, 100 °C and other national standard temperature control points (The set temperature shall be higher than room temperature) can be set as ordinary use of constant temperature in water bath.

The automatic kinematic viscosimeter for petroleum products can simultaneously activate four glass capillary viscometers for kinematic viscosity measurement under the same constant temperature, and each viscosimeter can be measured four times as a set of test data. The instrument will automatically remove the timing result not meeting the tolerance according to the requirements of national standard method, and take the average of other timing values satisfying the tolerance, then calculate and obtain the kinematic viscosity value of the test. When it is unnecessary to obtain the test result (Often to roughly observe the approximate kinematic viscosity value of an unknown sample), the kinematic viscosity value can be calculated at one time, twice or three times at any time. In this case, the approximate kinematic viscosity value of test sample can be obtained in a short time. After that, when the number of times is four, the instrument will accurately obtain the value of final kinematic viscosity of tested sample according to the requirements of national standard method.

The automatic kinematic viscosimeter for petroleum products adopts high definition color touch screen technology, the contents in the interface are rich and clear, and the response of touch screen is fast and flexible. Besides, the panel mounted thermal printer is used, so the test result, sample No., test time, kinematic viscosity and other information can be printed automatically and fast after the completion of test. 
Two. Technical Parameters 

Display: Color LCD display and touch screen

Temperature control range:
Room temperature~150℃

Set temperature: 20℃，40℃，50℃，80℃，100℃，any value（Higher than room temperature~150℃）

Temperature control accuracy:±0.1℃

Number of test holes: 4

Timing range：0~999 second (According to the national standard, the flow time of each test sample must be higher than 200 seconds.) 

Timing accuracy: 0.1 second

Timing number: 1~4 times (Optional)
Printing method: Panel mounted thermal printer
Power supply: AC220V±5%  50Hz±5%

Power: 1500W

Ambient temperature:5℃~35℃
Ambient humidity: 10%~80%

Volume:45cm×34cm×42cm
Weight:15kg
Three. Instrument Structure

1. Front view of the instrument (Figure 1)
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                         Figure 1

（1）Constant temperature water bath top cover assembly

（2）Temperature sensor    （3）Water bathtub 

（4）LCD display         （5）Printer    

2. Rear view of the instrument (Figure 2)
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Figure 2

（1）AC power outlet    （2）Power switch   （3）Fuse box

（4）Host side control cable socket 

（5）Water bath end control cable socket  

3. Top cover view of water bath (Figure 3)
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                        Figure 3

Water bath end control cable socket 

（2）Water bath control box

（3）Temperature sensor jack         （4）No. 4 viscosimeter hole

（5）No. 3 viscosimeter hole          （6）No. 2 viscosimeter hole

（7）No. 1 viscosimeter hole

Four. Function Introduction

The functions of instrument are introduced according to different interfaces as follows: 

Turn on the machine to display the name of instrument. 
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Figure 4
2. Click any position on the screen to display the test interface:
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Figure 5
As shown in above figure, there are four buttons on the left. “Temperature control”: start to control the temperature according to the set temperature. “Stop”: used to stop the temperature control. “Record”: enter into the record interface. “Start/Stop”: start or stop the timing of stopwatch1-4. Sample 1, 2, 3 and 4 from left to right is corresponding to four glass viscosimeters on the top cover of water bath, select the sample. Click pipe diameter and constant to set the pipe diameter and constant for four glass viscosimeters. Click the set temperature to set up the required value of temperature. “Temperature” shows the real value. Click “Start/Stop” to start timing, and the timer will time at a resolution of 0.1 seconds and stop if click the button again, the left timer is displayed. Timing 1, 2, 3 and 4 shows four consecutive counts of the same viscosimeter. Click the corresponding time value to delete it if there is a noticeable time error, and the following timing position moves up in turn. After the completion of four timings, it will automatically calculate and display the test result of kinematic viscosity. The results of kinematic viscosity calculation show the kinematic viscosity measured by the corresponding glass viscometer. (Unit: mm2/S) If the kinematic viscosity is required to be calculated even there is 1-3 timing, click the kinematic viscosity, the instrument will calculate the kinematic viscosity through average value, diameter and constant of the existing timing time, then displays, saves and prints the result. 

Click the pipe diameter, constant, set temperature and time on the screen to pop up the full digit keyboard, click the digit to input the data as required. Click OK to save the data and exit. Click ESC to cancel and exit. 
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Figure 6
3. Data record interface: 

Click “Record” in the test interface to enter into record interface. 

[image: image7.jpg]Pipe

ldiametey Test date

No Viscosity| Time |Constant|

|

Back Up Down Delete all




Figure 7
This interface displays the kinematic viscosity test record of each time, including the test No., test time, kinematic viscosity value and time. The functional buttons are as follows: “Up”, “Down”, “Delete all” and “Back”. Click “Up”, the data record will be turned up; Click “Down”, the data record will be turned down; Click “Delete all”, all data will be cleared up; Click “Back” to return to the test interface. 

Five. Method of Use

1. Preparations

   （1）Reagent preparation:

①Petroleum ether: 60-90℃, analytical purity.

②95% ethanol: Chemically pure

   （2）Sample pretreatment:

Sample contained water or mechanical impurities must be dehydrated before the test and filtered with filter paper to remove the mechanical impurities. 

Lubricating oil with high viscosity can be sucked and filtered by ceramic funnel, water pump or other vacuum pump, or dewatered and filtered at the temperature of 50-100 ℃.

（3）Selection of glass capillary viscosimeter: When determining the kinematic viscosity of sample, an appropriate viscosimeter should be selected according to the temperature of the test. The flow time of sample and viscosimeter with an inner diameter of 0.4mm shall not be less than 200s and 350s, respectively. 

（4）Pre-test treatment of glass capillary viscometer:

Before testing the viscosity of sample, the viscosimeter must be washed with solvent oil or petroleum ether. If the viscosimeter is contaminated with dirt, it is necessary to wash it with chromic acid wash, water, distilled water or 95% ethanol, and then dried it in an oven or blown it dry with hot air filtered through cotton.

（5）Constant temperature water bath preparation: Inject a proper amount of constant temperature liquid into water bath according to different constant temperature. (Refer to Table 1 for the type of constant temperature liquid)

Table 1 Constant temperature bath liquids used at different temperatures

	Temperature measured (℃)
	           Constant temperature bath liquid

	50~100

20~50
	Transparent mineral oil, glycerol (glycerinum) or 25% aqueous ammonium nitrate solution， water


Sampling: When measuring the kinematic viscosity, place the sample into a clean and dry capillary viscosimeter with the required inner diameter. Before loading the sample, cover the rubber pipe on branch 7, block the orifice of tube 6 with fingers, and then insert tube 1 into the container with sample. At this time, suck the liquid to line b by means of ear sucking ball. Do not cause bubbles and cracks in the fluids of tube body 1, expansion parts 2 and 3. When the liquid level reaches the line b, raise viscosimeter from the container to make it return to its normal state quickly. 
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Figure 8
At the same time, wipe the excessive sample on the external wall at the end of tube 1,and remove the rubber pipe from branch 7 and put it on tube 1（See Figure 5）. 

Install the viscosimeter: Immerse the viscosimeter with sample in a well-prepared constant temperature water bath, fix the viscosimeter on the bracket with a clamp, and immerse a half of the expansion part 2 of capillary viscosimeter into the water bath (Figure 6). 

Adjust those three hand screws to observe the viscosimeter and make it vertical.

                        Figure 9
2. Sample test

（1）Connect the host and control box above the constant temperature water bath top cover with control cable equipped with the instrument;

（2）Set up the set temperature, date and time on the instrument etc.;

   （3）Input the pipe diameter and constant of glass viscosimeter immersed in the water bath to the instrument. 

   （4）Click “temperature control” in the test interface, the instrument will automatically heat up and control the temperature to the set value. After a certain period of constant temperature time (See Table 2 for constant temperature time), suck the sample to the expansion part 3 through rubber tube covered by tube 1 of capillary viscosimeter to make the liquid level of sample higher than the mark line a. Do not make bubbles or cracks of liquid in the capillary and expansion part 3. Observe the flow of sample in the tube, click “Start/Stop” to start timing when the liquid level reaches the standard line a, and click it again to stop timing when the liquid level flows to the mark line b. Note that there is no bubble in it when the liquid level of sample flows in the expansion part 3.
Repeat the test. When the number of tests reaches 4 times, calculate the average value of each time and display the measured kinematic viscosity value if the timing meets the national standard requirements (The difference between each time and its arithmetic mean should not exceed ±0.5% of the arithmetic mean at the temperature of 15~100 °C) with prompt message “Data is valid”. In case the timing value does not meet the tolerance, the prompt will be “Data is invalid”, which indicates that the operator must retest. In general, the number of timing is four. In the case of more than 3 tests, the timing over difference will be discarded to calculate the measurement result. 

The tests of four capillary viscometers had no effect on each other. After starting a viscosimeter to test the timing, other viscometers can be selected and started for test. The treatment method is the same as above.

Six. Precautions

1．If there is no water injected in the water bath after the instrument is turned on, do not open the function of "Temperature control", in order to avoid any damage caused by dry burning of the heater.
Table 2. Constant temperature time of the viscosimeter in a constant temperature bath 

	Test temperature,℃
	Constant temperature time，min

	80,  100

40,  50

20
	20

15

10 


2. When the top cover of water bathtub is placed on the tub, please take it lightly to avoid the damage to water bathtub.


Before using this product, please read the operation manual carefully and keep the operation manual for future reference









