
What is Temperature?  
The sun, welding metal, even a hot cup of coffee all 
contain energy in the form of temperature or radiation 
(“heat”).  Although heat cannot be seen, we often feel 
its presence after touching something hot or on a hot 
day.  But what is it?  Very succinctly, heat is the 
transference of kinetic energy at a subatomic level.  
Kinetic energy is the combination of speed (v) and 
mass (m), which is calculated as follows:                 .  
Heat energy, kinetic energy at a subatomic level, could 
use the same equation, but it is impossible to know the 
mass and speed of such a small object.  Instead, the 
equation of heat transfer is as follows: 
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Heat, Where Does it Come From? 
On a construction site, heat can come from man-made events or from the elements.  
Welding and fire are the most common man-made heat on a jobsite.  Arc welding 
creates heat by creating an electrical current.  The electrons from said current 
transfer their energy to the metals, heating said metals.  Fire is the reaction of an 
object receiving enough energy to reach its ignition point.  Once an object ignites, it 
becomes a gas and reacts with the oxygen in the air.  This reaction emits heat.  
The most prevalent temperature we feel on a jobsite is not man-made, but rather heat 
energy released from the sun via radiation.  The sun reaches up to 27 million degrees 
Fahrenheit, from the energy emitted by nuclear fusion. This energy moves outward 
until it passes through the bottom layer of the sun’s atmosphere (the photosphere) 
and is released into the solar system as heat, light, and radiant energy.  Once radiant 
energy from the sun is released, it travels in the form of radiation particles (photons) 
in waves reaching Earth in about 8 minutes.  

Heat and a Game of Pool… 
Consider taking the first shot in a game of pool.  

When the cue ball is hit, it is given kinetic energy 
which it transfers to the other balls, sending them in 
many directions.  Similarly, heat is one subatomic 

particle moving hitting another, causing a 
transference of energy and movement.  

Heat, How Does it Cause Skin Burns and Skin Cancer? 
When our bodies come in contact to something hot, our molecules collide or are 
“excited” by the transfer of energy.  This causes our molecules to vibrate and when 
they experience fast vibrations (high heat), they start breaking down the cells.  With 
enough heat transfer, this can cause skin, nerve, or even fat and bone damage.  This 
results in skin burns. 
The sun releases UV rays, affecting construction workers who spend many hours 
outside at the mercy of the sun. These rays cause molecules not only to shake, but 
can actually knock electrons away or cause the molecules to split.  If a worker is 
exposed to intense sunlight over a short period, this can cause very severe damage to 
the cells, commonly known as a sunburn. Over many years of sun exposure, UV 
rays age skin cells damaging their DNA causing skin cancer.  

Fact: Between 1986 and 2015, an 
average of 130 people died per 
year from a heat related illness. 
 

Fact: Between 2006 and 2015, an 
average of 113 people died per 
year from a heat related illness. 
 

http://www.nws.noaa.gov/os/hazs
tats.shtml 

Heat Fatalities 

http://www.nws.noaa.gov/os/hazstats.shtml
http://www.nws.noaa.gov/os/hazstats.shtml


 

In 2014 alone, 2,630 construction 
workers suffered from heat illness 
and 18 died from heat stroke and 

related causes on the job.  
https://www.osha.gov/SLTC/heati

llness 

Internal Heat Related Illnesses 
Heat from the sun can have an effect on the human 
body internally as well as externally.  Much like a 
thermostat regulates the temperature inside your 
home, your body uses blood circulation and sweat 
to ensure your insides do not undergo the 
destruction of heat energy as described previously. 
Cooling Systems 
Our blood vessels swell or dilate, allowing warm 
blood to flow near the surface of the skin where the 
heat can be lost to the air, cooling the human body.  
Alternatively, the middle layer of our skin, the 
dermis, stores most of the body’s water.  When 
activated, our sweat glands bring that water to our 
skin.  When the water evaporates, it takes heat 
energy with it, cooling us down. 
System Failure and Internal Injuries 
As sun exposure increases, the severity of its 
effects  increases as well.  Dehydration is the first 
illness to start to surface.  The second is heat 
exhaustion, and then finally heat stroke.  
Preventing dehydration from the start can 
drastically decrease the potential of getting heat 
exhaustion or heat stroke when exposed to the sun 
for extremely long periods of time. 
Dehydration 
The human body needs to be replenished the water 
lost through sweat and maintaining the body in 
order to survive.  When water is released from the 
body through sweat, urine, etc. there is a depletion 
of body salts such as sodium, potassium, calcium 
bicarbonate and phosphate.  Drinking water and 
replenishing your body with nutrients it needs to 
keep the cooling systems working protects you 
from heat exhaustion or stroke.   
Heat Exhaustion 

When heat exhaustion begins, the body is having a 
hard time cooling down and begins to overheat.   
When you overheat, your blood rushes to your 
extremities, causing a fast heartbeat and leaving 
less blood for your other systems such as your 
brain and digestion.  This is why heat exhaustion 
causes nausea and leaves you confused. When 
overheating starts to occur the body can’t cool 
down fast enough you may enter a heat stroke.  
Heat Stroke 

When heat stroke occurs, the body has an overall 
elevated temperature.  Typically the individual 
stops sweating which eliminates one of the body’s 
most effective cooling mechanisms. The medical 
definition of a heat stroke is a core body 
temperature greater than 104 degrees Fahrenheit.  
Once the human body reaches this temperature, the 
vibrating molecules begin to destroy nerve cells.  
As the brain is comprised almost entirely of nerve 
cells, heat stroke begins to enact irreparable 
damage to the brain.  If not treated promptly, can 
lead to death.  Drinking water and simply 
monitoring how you feel throughout a long hot 
workday can be the difference between life or 
death. 

OSHA Says to Prevent Heat 
Related Illness and Fatalities: 

 
- Drink water every 15 minutes, 

even if you are not thirsty. 
- Rest in the shade to cool down. 
- Wear a hat and light-colored 

clothing. 
- Learn the signs of heat illness 

and what to do in an emergency. 
- Keep an eye on fellow workers.  
- “Easy does it” on your first days 

of work in the heat. You need to 
get used to it.  

https://www.osha.gov/SLTC/heati
llness 
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