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UNDERSTANDING VISCOSITY AND TEMPERATURE

Recall that viscosity is a fluid’s internal resistance or friction that
keeps it from flowing. A fluid with a high viscosity has a large
amount of internal resistance or friction. As the temperature of a
liquid increases, its viscosity decreases. The opposite is also true.
As the temperature of a liquid decreases, its viscosity increases. If
you did the ramp method activity, your data will show that the
warmer the fluid, the faster it flows.

The particle model of matter can help you understand why this
change in viscosity happens. Recall that in the particle model, a
liquid is made of particles that can slide and roll over each other.
When energy or heat is added to the liquid, the particles slide and
roll more quickly. As a result, the fluid flows more readily—its
viscosity decreases. The reverse is also true. As the temperature of
the liquid drops, the particles slow down. The result is that the
viscosity increases—the fluid flows more slowly.

CHECK AND REFLECT

1. Write a short paragraph to describe viscosity. Include at least
two examples of fluids, and use the words flow, flnid, particles,
and viscosity in your description.

2. Describe two substances that are useful because of their
viscosity.

3. In a fair test, you have to keep all the variables the same except
one. That way, you can see the effect of the one variable. If you
had to do a ramp test for viscosity:

a) What would you change during the tests?
b) What things would you keep the same for each test?

4. You are given three samples of the same shampoo at three
different temperatures: 35°C, 50°C, and 75°C. Which sample
would have the highest viscosity? Which sample would
have the lowest?

5. You are making cookies that call for 3 tablespoons
of molasses. But you are having trouble measuring
out the thick, syrupy liquid. What could you do
to make it easier to pour and measure this fluid?
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Fluids from the
Environment

In Alberta, Aboriginal
peoples used to use
the thick, viscous
bitumen of the oil
sands to seal their
canoes. Aboriginal
peoples all over
North America also
used tree sap to i
make a glue for

building canoes. Find

out how Aboriginal

peoples made glue

from tree sap. In

what other ways

did Aboriginal

peoples use their
knowledge of fluid
characteristics?
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3_.]_ Viscosity and the Effects of

Temperature

One property of fluids is how they move or flow. Think about the
fluids you have used in the last couple of days. What would
happen if they didn’t flow the way they usually do? For example,
what if soda pop was like a thick syrup or ketchup was like water?
In both these situations, the properties of the fluids are very
different. With your partner, identify three fluids that you have
used, and describe what they would be like if they were thicker or

thinner. Here is an example:

Fluid Thicker Thinner
shampoo — hard to get out —(would probably use
T of bottle more to wash hair
- s B ety

How quickly fluids flow is a property called viscosity. It is
determined by a fluid’s internal resistance or friction that keeps it
from flowing. Recall from the particle model that the particles in a
liquid slide around and roll over each other. In a gas, the particles
move around even more easily. The greater the friction or rubbing
between particles in any fluid, the higher the viscosity. Fluids with
high viscosity do not flow as easily as fluids with a low viscosity.

Figure 3.1 Juice has a low viscosity. Ketchup has a high viscosity.

What grade of motor oil is
© this?

© Multi-grade Engine Oil
The Society of

- Automotive Engineers
* (SAE) assigns all motor
© oils a viscosity number
between 5 and 50. The
- higher the number, the
higher the viscosity.

© SAE 30 oil is suitable
for summer use, while
* SAE 10 oil can be used
for winter driving.

* Multi-grade motor oil,
such as SAE 10W30, has
. compounds added to
it that allow the oil to
flow easily at cold

- temperatures, but
prevent it from

- thinning out too much
when the weather

- becomes hot.
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THE EFFECT OF TEMPERATURE ON VISCOSITY

Earlier in this section, you thought about different fluids and what
would happen if their viscosity changed. What might cause a fluid’s
viscosity to change? Temperature is one factor that can have a big
effect on viscosity. Look at Figures 3.2a)-d). What will happen to
the viscosities of these fluids in the situations shown?

Figure 3.2a) Table syrup Figure 3.2b) Hot tar spread Figure 3.2¢) Olive oil placed Figure 3.2d) Room
poured on hot pancakes on a road in a refrigerator temperature engine oil poured
into a hot engine

MEASURING VISCOSITY WITH THE RAMP METHOD

The ramp method of testing viscosity involves pouring a fluid
down a ramp and timing how long it takes to get to the bottom. By
pouring the same amount of another fluid and timing it, you can
compare the viscosities of different fluids. You can also investigate
the effect of temperature on viscosity by testing the same fluid at
different temperatures. First, you test it at room temperature. Then,
you warm it in hot water or cool it in an ice bath, and test it again.

Give it a TRY

How Fast Can IT Go? 4 @00 Materials & Equipment

* shampoo

« pancake or table syrup
« vegetable oil

« Teflon-coated cookie

You will use the ramp test to determine the effect of
temperature on the viscosity of four fluids.

Design a fair test that will allow you to collect evidence to

demonstrate the effect of temperature on viscosity. (See sheet
Toolbox 2 for more information on designing a fair test.) * thermometer E
X . * hot water ij
Write a procedure and show it to your teacher for « cold water ]
approval. Then carry out your tests. « beakers 2
|

When you have completed your tests, create a one-page summary poster * 8 stophalgy

of your results. Include one graphic illustrating your results.




