ATM’s and Humidity

Are YOUR ATMs at Risk?
by Charles Rempel, Guardian Rod Technical Manager

Conditions such as excessive heat, humidity, moisture and cold can damage or lessen
the performance of your ATM. These conditions affect the vault cash, internal electronics, rollers, and belts. Many of the issues that ATM operators encounter day to day and
just accept as the cost of doing business are really humidity related problems and can be
eliminated quite easily. Bill jams can be caused by mechanical issues, but a very common
reason they occur is swollen and sticky bills due to high humidity air inside the machine.
Rollers gum up and electronic components are susceptible to moisture related failure as
well. You don’t have to just accept this. Read on for an explanation of how to minimize
these problems with our inexpensive, maintenance free solution.

What does the term “Relative Humidity” mean?
Let’s start with an explanation of the relationship between
temperature, humidity and Dew Point in layman’s terms.
The term Relative Humidity (RH) refers to how much water vapor is in the air, compared
to how much it could hold at a given temperature. It is expressed as a percentage.
For example, if the RH level is 50%, it means the air is holding one-half of the water vapor it is capable of holding if the temperature doesn’t change. If the amount of moisture
in the air doubled, the RH would be 100%. Remember, this is all dependent on the temperature. If the temperature changes, so will the relative humidity. You will see how this
is important later.

Relative humidity and temperature have an inverse relationship. When one goes up, the
other goes down and vice versa. So, if the temperature goes up, the humidity goes down.
This is because warmer air can hold more water vapor. The opposite is also true. When
the temperature goes down, the relative humidity goes up.

What does the term “Dew Point” mean?
The dew point is the temperature where the air is fully saturated with moisture. Cooling
warm air down to or past the dew point results in condensation in the form of dew, fog,
or frost, depending on the temperature. As air cools during the evening and night it condenses initially as tiny droplets onto surrounding surfaces. This is fine on your lawn or
car windows, but it can be a real problem if this occurs on electronic or mechanical components within your ATM.
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If high RH is our problem, how can we fix it?
The obvious answer to the question is to lower the relative humidity. But how do we do
that inside an ATM?
There are several ways to lower humidity:

1. Seemingly the most obvious way is to physically remove water vapor from the air.
This involves the use of a condensing dehumidifier that removes water molecules
from the air by providing a cold surface for water vapor molecules to condense onto.
Everyone has seen this type of appliance. They are readily available at any hardware
store and are often used in damp basements. A tub of desiccant can also achieve this in
some situations.
2. Increase atmospheric pressure. Yes, this is as difficult as it sounds, so we’ll essentially
ignore that approach.
3. Raise the temperature of the air. To do this you need some kind of small heating device that fits inside the ATM and is safe to use around currency. This is where the
Guardian Rod comes in.
Let’s do a side by side comparison of the first and third approach and try to determine
which method is more suitable for our intended purpose.

Remove Moisture
It seems logical that removing water molecules from the air will reduce relative humidity. If this approach will solve our problem, all we should have to do is find a small home
dehumidifier, set it up inside the ATM, and plug it in. It will remove moisture from the
air and in no time, we have a trouble-free machine. Or, for less money up front, we could
get a tub or bag of desiccant and set it inside. After all, when the ATM was new the manufacturer shipped it with desiccant inside. The desiccant will draw excess moisture out
of the air, again leaving us with a fully functioning ATM. While both methods do indeed
remove moisture, do they solve the problem in our situation?

Unfortunately, the answer is simply no, they do not solve our problem. Removing water
vapor from the air will lower RH, but only in a sealed or nearly sealed environment, like
when the new ATM was delivered wrapped in plastic. The problem with trying to remove
the molecules of water from the air is there is so much air and so many water molecules
in it. Attempting to remove moisture from the atmosphere is like scooping a cup of water
from the ocean and expecting to notice the difference in the level. As soon as we remove
a bit of humidity, more comes in right behind it to fill the void.
Largely, belief in this approach to dehumidifying is based on the visible evidence of
water in the container. An actual check of the relative humidity level reveals very little
change.
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Raise Temperature
Let’s rephrase the earlier statement about the relationship between temperature and humidity so that it pertains most closely to our situation:
If the amount of moisture in the air stays the same and the temperature increases,
the relative humidity decreases.

How do you raise temperature in an ATM?

Introducing the Guardian Rod

The Guardian Rod is a small, self-contained heating rod that sits in
the bottom of an ATM where it warms and circulates the air inside it.
It uses electrical resistance to create warmth and is double insulated
to keep your currency completely safe. As the air at the bottom of the
ATM is warmed, it naturally rises, passing the currency in the cash
cassette(s) and eventually finding its way out through the myriad of
small openings in the upper parts of the machine. As the light, warm
air exits out through the upper openings; cooler, damp air finds its
way in through the lower parts of the ATM and is warmed by the
Guardian Rod. The ATM electronics, rollers, belts, and currency inside have a constant gently moving supply of warm, dry air.
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Are your ATM’s at Risk?
Let’s use a couple of independent websites to help us determine whether or not your
ATMs might be at risk.
WeatherBug is one of many weather websites that can provide us with weather information. Once you have entered your city or service area, clicking on the tab that says
“HOURLY” will display all the information that you need. Scroll through the hours in a
day and watch how the Humidity goes down as the Temperature goes up. On most days
the humidity will be the highest in the early morning hours, just before the sun comes up,
while it will be the lowest when the temperature is near its high point, during the mid to
late afternoon.
The second website is Dew Point Calculator. This website was created by an organization
called the Image Permanence Institute. It is designed to calculate and visually present the
relationship between temperature, relative humidity and dew point and then display how
these data points affect things like priceless artwork and documents. The site clearly displays the risk based on four types of material decay: natural aging or chemical decay, the
risk of mechanical damage, the potential for mold growth, and the risk of metal corrosion.

Use the following test to see if your ATM’s are vulnerable
to the weather in your area.
Step 1

Go to www.weatherbug.com and pick your city. Click the “HOURLY” tab and note the
temperature and dew point.
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Step 2

Go to www.dpcalc.org and click on the circle to solve for %RH. Input the temperature and dew
point from WeatherBug to see the risk factors on ATM equipment and Vault Cash.

Here are some examples of what happens to humidity in varying environments
when you lower the RH by raising the temperature with a Guardan Rod ATM dehumidifier.
				RH
Temp °F
RH
Dew Point
when temp
Difference
			
raised 10°F
New York

31°F

70%

23°F

52%

-18%

Miami

79°F

70%

68°F

49%

-21%

Minneapolis

6°F

85%

0°F

48%

-36%

Montreal

7°F

79%

1°F

49%

-30%

Tokyo

29°F

70%

21°F

48%

-21%

Ningbo

28°F

77%

21°F

48%

-29%

Chicago

23°F

61%

12°F

41%

-20%

Hong Kong

48°F

76%

41°F

55%

-21%
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“

I felt compelled to write this letter about my experience with the Guardian Rod ATM Dehumidifier. We
had an NCR SelfServ 38 freestanding drive-up [Interactive Teller] unit that was continually having issues.
This unit would have bill jams during early morning hours or on rainy days. The ID scanner and monitor
would also get fogged up with condensation. After we installed the Guardian Rod, bill jams have reduced
to the occasional bill jam and condensation on the monitor and ID scanners has not returned.
The installation of this inexpensive accessory has saved us in service call fees and more importantly,
cardholder frustrations.
I recommend the installation of the Guardian Rod for any external through the wall or freestanding ATM.

Vernon Clevenger

Executive Vice President, Central Sunbelt Federal Credit Union

A Mullen Group Solution

http://guardianrod.com • Toll Free: (877) ATM-CASH (286-2274) • info@guardinanrod.com
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