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Winter Weather System And Health Issues

 Tank Vaporization:

Articles in this publication are for information only.  Nothing 
in this publication is to be construed as setting standards or 
requirements.  Please consult with appropriate regulatory 
and rulemaking bodies for all legal requirements.

We have talked about winter 
driving in Think Safety, but 
winter weather affects more 
than just your driving.

Cold weather can play havoc 
on both the human body and a 
propane system with or with-
out snow and ice. We are going 
to review about how you can 
cut down on some of  those 
nuisance calls that seem to oc-

cur when you would least like 
to make them—when it is too 
cold outside for man or beast.

Sometimes you still have 
to be in the elements, so we 
are going to discuss ways you 
can protect yourself  from the 
cold and some of  the common 
weather related health prob-
lems associated with winter.

Extremely cold tempera-
tures can significantly affect 
the vaporization rate of  pro-
pane storage containers. 

Withdrawing vapor from the 
tank reduces pressure, which 
causes the liquid in the tank 
to boil to equalize the pres-
sure and therefore replace the 
vapor lost. The liquid gets the 
energy to perform this process 
from heat generated by the 
air temperature surrounding 
the tank. The portion of  the 
tank contacted by liquid or the 
“wetted” portion of  the tank 
is the primary energy absorber.

Two factors impact vapor-
ization as temperatures fall—
the lack of  energy producing 
heat and reduced liquid in the 
container.

As the temperature falls it 
is akin to turning the burner 
down on a boiling pot of  
water. A lower liquid level im-
pacts the process by reducing 
the wetted portion of  the tank 
and the area able to absorb 
heat energy.

The Vaporization Charts 
included with this article de-
tail the vaporization rates for 
100-lb cylinders and ASME 
containers.

The undersizing of  propane 
storage containers is a fairly 
common industry problem. It 
can be avoided by doing a little 
homework. A larger tank has a 
larger wetted area.

The size of  the load must 
first be known. Consideration 
must be given to potentially 
low area temperatures. It is a 
good idea to allow for lower 
than normal temperatures. 
Also, consider the tanks poten-
tial to produce enough vapor 
when liquid levels are lower 
in the tank. The last thing 
you want to happen is to be 
called on a service call at zero 
degrees or colder.

Tanks can be manifolded 
together to increase available 
propane vapor. However, the 
number of  tanks used in this 
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Tank Vaporization:

100 113,000 167,000 214,000 277,000 300,000
90 104,000 152,000 200,000 247,000 277,000
80 94,000 137,000 180,000 214,000 236,000
70 83,000 122,000 180,000 214,000 236,000
60 75,000 109,000 140,000 176,000 192,000
50 64,000 94,000 125,000 154,000 167,000
40 55,000 79,000 105,000 131,000 141,000
30 45,000 66,000 85,000 107,000 118,000
20 36,000 51,000 68,000 83,000 92,000
10 28,000 38,000 49,000 60,000 66,000

Lbs of 
propane in 

Cyl. 0o F 20o F 40o F 60o F 70o F

Maximum Continuous Draw in BTU per hour at various degrees 
Fahrenheit for 100-lb cylinders.

process shouldn’t be unlim-
ited. The next step up would 
be the use of  a vaporizer, 
which increases the amount of  
vapor extracted from a tank by 
heating the liquid.

When manifolding tanks, 
the multiple tanks should be 
connected to a single regula-
tor, otherwise the vaporization 
rate will apply to the individual 
tanks.

Continued from Page One

Percentage of 
ASME Container 

Filled

K
Equals

Propane 
Vaporizaton  

Capacity at 0o F In 
Btu/Hour

60 100 D X L X 100
50 90 D X L X 90
40 80 D X L X 80
30 70 D X L X 70
20 60 D X L X 60
10 45 D X L X 45

D = Outside diameter in inches
L = Overall length in inches
K = Constant for percent volume of liquid in tank

Prevailing Air
Temperatures Multiplier

20 2.00
15 1.75
10 1.50
5 1.25
-5 .75

-10 .50
-15 .25

Multiple the results obtained 
using the 0o formula by the 

appropriate multiplier below 
to get vaporization rates for 

other temperatures.

Use the chart at right to determine 
vaporization rates at 0o Fahrenheit.

Liquid Level

Regulator Freeze-ups:
Regulator freeze-ups are 

partially related to the cold, but 
primarily related to moisture 
in propane. Restrictions in the 
regulators themselves or in the 
pigtails can also contribute to 
freeze-ups.

Freeze-ups can actually oc-
cur at temperatures greater 
than 32 degrees Fahrenheit. 
The freeze-ups happen when 
the flow of  gas speeds up 
across a restriction chilling 
the nozzle. The moisture con-
denses and freezes on the 

chilled nozzle.
Removing the excess mois-

ture from the gas with anhy-
drous methanol can alleviate 
potential freeze-ups. A rule of  
thumb for neutralizing mois-
ture in an ASME container 
calls for at least one pint of  
methanol for each 100 gal-
lons of  water capacity for the 
container. 

The chart accompanying 
this article shows some typical 
amounts of  methanol to add.

Tank Size Minimum Volume
Methanol Required

100-lb Cylinder 1/8 pint (2 fl oz)

420-lb Cylinder 1/2 pint (8 fl oz)

500-gallon tank 5 pts (2 1/2 qts)

1000-gallon tank 10 pts (1 1/4 gallons)



• Shivering 
• Exhaustion
• Confusion 
• Fumbling hands 

• Slurred speech
• Drowsiness 

• Memory loss

Think Safety! Page 3Winter 2013

 Heart Attack And Stroke:
The number of  heart at-

tacks spikes during the winter 
– as much as 53 percent more 
than in the summer. While 
exertion during winter activi-
ties accounts for some of  the 
increase, it is the cold that is 
responsible for much of  the 
increase. Cold causes our ar-
teries to constrict which makes 
us more prone to heart attack 
due to the restriction in blood 
flow. The heart has to work 
harder to maintain blood flow.

It doesn’t take a big tem-
perature drop to produce an 
increase in the number of  
heart attacks. According to 
one study by British research-
ers, falling temperatures of  
less than two degrees Fahr-

enheit in a single day resulted 
in a two percent rise in the 
number of  heart attacks that 
occurred during the following 
two weeks.

Age is a factor in cold weath-
er heart attack risk – especially 
when the temperature drops to 
freezing or lower. As you age, 
your body has an increasingly 
difficult time regulating your 
body temperature due to a de-
crease in fat and muscle mass.

The cold weather produced 
artery constriction can also 
contribute to blood clots as 
well by creating tears or splits 
in the plaque that lines the 
walls of  the arteries. The blood 
clots can trigger heart attacks.

Of  course the constricted 

Although chest pain or pressure is the most common 
symptom of a heart attack, heart attack victims may 
experience a variety of symptoms including:
• Pain, fullness, and/or squeezing sensation of the chest
• Jaw pain, toothache, headache
• Shortness of breath
• Nausea, vomiting, and/or general epigastric (upper 

middle abdomen) discomfort
• Sweating
• Heartburn and/or indigestion
• Arm pain (more commonly the left arm, but may be 

either arm)
• Upper back pain
• General malaise (vague feeling of illness)
• No symptoms (Approximately one quarter of all heart 

attacks are silent, without chest pain or new symptoms. 
Silent heart attacks are especially common among 
patients with diabetes mellitus.)

Symptoms of a Heart Attack 

blood vessels also increases 
blood pressure, which in-

creases the chance for stroke 
as well as heart attacks.

 Hypothermia:
Hypothermia is one of  the 

great winter dangers. It occurs 
because your body loses heat 
faster than it can produce it. 
We usually worry about hy-
pothermia at extremely low 
temperatures, but in fact, it can 
occur when temperatures are 
in excess of  40 degrees, espe-
cially when your body is chilled 
from rain, sweat or when you 
or your clothing is wet.

Watch for warning signs 
such as shivering, exhaustion, 
confusion, fumbling hands, 
slurred speech, drowsiness and 
memory loss.

If  you suspect hypothermia, 
take the person’s temperature. 
If  it’s below 95 degrees, call 
an ambulance. Get the patient 
to a warm room, remove wet 
clothing, and use electric or 
other blankets — warming 
the chest, neck, head or groin 
areas first. Provide warm non-
alcoholic beverages — no 
caffeine — to increase body 
temperature, and keep the per-
son wrapped in warm blankets 
or clothing, including the head 
and neck.

Symptoms of Hypothermia

 Frostbite:
The risk of  frostbite is 

higher in older people who 
tend to have reduced blood 
circulation. It usually occurs 
on fingers, toes, nose, ears and 
cheeks, and can cause perma-

nent damage — sometimes-
requiring amputation.

Frostbite causes a loss of  
feeling and color in the areas 
it strikes. Victims may be 
unaware of  the condition 

because their frozen tissue is 
numb.

The colder it is, the less time 
it takes to get frostbite.

At the first signs of  redness 
or pain in any skin area, get 

out of  the cold or protect any 
exposed skin—frostbite may 
be beginning. 

Any of  the following signs 

Continued to Next Page
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 Frostbite:

may indicate frostbite: unusu-
ally firm or waxy skin, skin 
of  a white or a grayish-yellow 
color, and numbness.

Until you can get medical 
attention, seek warm shelter. 
Unless absolutely necessary, 
do not walk on frostbitten feet 
or toes, as that can increase the 
damage. 

Immerse the affected area 
in warm — not hot — water 
but avoid heating pads, lamps 
or stoves because numb areas 
can easily be burned. Do not 
rub the frostbitten area with 

snow or massage it at all. In 
an emergency, the heat of  an 
armpit can warm frostbitten 
fingers.

These procedures are not 
substitutes for proper medical 
care. Hypothermia is a medi-
cal emergency and a health 
care provider should evaluate 
frostbite. It is a good idea to 
take a first aid and emergency 
resuscitation (CPR) course 
to prepare for cold-weather 
health problems. Knowing 
what to do is an important part 
of  protecting your health and 
the health of  others.

 Preventing Flu:
As dangerous as frostbite 

and hypothermia are, the 
hardest cold-weather calamity 
to prevent may well be the flu.

There are a few steps you 
can take to avoid this illness 
that can be potentially fatal for 
some and can make others feel 
like they are dying.

Wash your hands often. Ev-
erything you touch has germs 
on it and they can cause you 
to get sick. Wash for at least 
30 seconds and use plenty of  
soap. Sometimes it may not be 
possible to wash your hands. 

Carry plenty of  hand sanitizer.
Avoid touching your face, 

especially your eyes, nose and 
mouth. These 
are the primary 
entry points for 
that nasty bug.

Do your best 
to stay healthy, 
therefore main-
taining a strong 
immune sys-
tem. You can aid this cause 
with regular exercise and a sub-
stantial intake of  vitamin C.

Avoid contact with those 

who are sick. It may be consid-
ered gallant to push yourself  to 
work when you are not feeling 

your best, but 
employees who 
are sick should 
stay at home. 
Staying home 
when you first 
experience the 
symptoms can 
lessen its sever-

ity and shorten the recovery 
period. If  you must come in 
contact with someone who is 
sick, see the recommendation 

for hand washing.
Sneeze into tissues not your 

hands to contain the germs. 
Use the crook of  your elbow if  
you do not have a tissue handy. 
Do not use your hands. You 
touch everything with your 
hands and spread the germs.

The Centers for Disease 
Control and Prevention rec-
ommends flu vaccines as a way 
to prevent the contraction of  
the flu virus. The vaccine can 
have mild side effects such 
as headaches, soreness and a 
fever.

Continued from Page Three



Training Quiz
Name__________________________________  Social Security Number_________________________

1. The portion of the tank contacted by liquid or the “wetted” portion of the tank is the primary energy absorber.
 A. True B. False
  
2. What are the two main factors that impact vaporization as temperatures fall?
 A. lack of heat, reduced liquid   B. use increases, sun further away   C. snow, ice D. Neither A, B or C 

3. When manifolding tanks, the multiple tanks should be connected to a single regulator. 
 A. True B. False 

4. Using the chart on page two, how much vapor would a 100-lb cylinder vaporize at 0o  Fahrenheit if it is has 40 
    pounds left in the cylinder?
 A.35,000 B. 25,000  C. 55,000 D. 100,000

5. Using the formula and charts on page two, how much would a 500-gallon tank (D = 37”, L = 108”)  vaporize 
    if the temperature is -10o Fahrenheit and the tank is on 40 percent? 
 A. 173,149 B. 159,840 C. 319,680 D. I never was very good in math     

6. According to the chart on page two, what is the minimum amount of methanol required for a 500-gallon tank? 
 A. 10 pints B. 5 pints C. 1 quart D. 1/2 pint 

7. The heart attack rate increases as much as __  percent in the winter over the summer rate.
 A. 53 B. 32 C. 35 D. 60 
 
8. Which of the following or potentially symptoms of a heart attack? 
 A. Chest pain B. Headache C. Shortness of breath D. A,B, and C  
 
9. One quarter of all heart attacks occur without chest pain or new symptoms, especially among some diabetics.  
 A. True       B. False        

10. Hypothermia occurs only at temperatures below freezing.
 A. True B. False   

11. If you suspect hypothermia, and the person’s body temperature is below __  degrees you should call an am-
     bulance.
 A. 32 B. 98.6 C. 100 D. 95 
 
12.  Which of the following are symptoms of hypothermia? 
 A. Shivering B. Exhaustion C. Fumbling hands D. A, B, and C 

13. The risk of frostbite is higher in older people who tend to have reduced blood circulation. 
 A. True B. False 

14. Which of the following may indicate frostbite? 
 A. Waxy skin B. Numbness C. Grayish-yellow skin D. A,B, and C
 
15. Do not rub the frostbitten area with snow or massage it at all. 
 A. True B. False  



Training Quiz Answers
Name__________________________________  Social Security Number_________________________

1. The portion of the tank contacted by liquid or the “wetted” portion of the tank is the primary energy absorber.
 A. True B. False
  
2. What are the two main factors that impact vaporization as temperatures fall?
 A. lack of heat, reduced liquid   B. use increases, sun further away   C. snow, ice D. Neither A, B or C 

3. When manifolding tanks, the multiple tanks should be connected to a single regulator. 
 A. True B. False 

4. Using the chart on page two, how much vapor would a 100-lb cylinder vaporize at 0o  Fahrenheit if it is has 40 
    pounds left in the cylinder?
 A.35,000 B. 25,000  C. 55,000 D. 100,000

5. Using the formula and charts on page two, how much would a 500-gallon tank (D = 37”, L = 108”)  vaporize 
    if the temperature is -10o Fahrenheit and the tank is on 40 percent? 
 A. 173,149 B. 159,840 C. 319,680 D. I never was very good in math     

6. According to the chart on page two, what is the minimum amount of methanol required for a 500-gallon tank? 
 A. 10 pints B. 5 pints C. 1 quart D. 1/2 pint 

7. The heart attack rate increases as much as __  percent in the winter over the summer rate.
 A. 53 B. 32 C. 35 D. 60 
 
8. Which of the following or potentially symptoms of a heart attack? 
 A. Chest pain B. Headache C. Shortness of breath D. A,B, and C  
 
9. One quarter of all heart attacks occur without chest pain or new symptoms, especially among some diabetics.  
 A. True       B. False        

10. Hypothermia occurs only at temperatures below freezing.
 A. True B. False   

11. If you suspect hypothermia, and the person’s body temperature is below __  degrees you should call an am-
     bulance.
 A. 32 B. 98.6 C. 100 D. 95 
 
12.  Which of the following are symptoms of hypothermia? 
 A. Shivering B. Exhaustion C. Fumbling hands D. A, B, and C 

13. The risk of frostbite is higher in older people who tend to have reduced blood circulation. 
 A. True B. False 

14. Which of the following may indicate frostbite? 
 A. Waxy skin B. Numbness C. Grayish-yellow skin D. A,B, and C
 
15. Do not rub the frostbitten area with snow or massage it at all. 
 A. True B. False  


