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Carbon Monoxide Poisoning

When we breathe, we inhale oxygen into our lungs and exhale carbon dioxide. In our lungs, red blood cells 'grab' the oxygen with weak bond. When the blood passes by our cells, they 'grab' the oxygen from the red blood cell. The cells give off carbon dioxide, which forms a weak bond with the red blood cell. The red blood cell goes to the lungs and gives up the carbon dioxide to get more oxygen.

If there is carbon monoxide in the lungs, the red blood cell grabs it in preference to the oxygen and forms a strong, permanent bond. The carbon monoxide never lets go of the red blood cell, the red blood cell never lets go of the carbon monoxide. They stay together until the red blood cell dies.

The more carbon monoxide you breathe, the more cells are retired from service. As the active red blood cells become fewer, the ability of the blood to bring oxygen to your cells is reduced. If you inhale enough carbon monoxide, you will not be able to carry oxygen to your cells and you will die. If you have serious carbon monoxide poisoning, the treatment is to have you relax and immobile so your oxygen requirements are small and to give you pure oxygen to increase the efficiency of the red blood cells in picking up oxygen from your lungs. If you haven't had too much carbon monoxide, you can survive long enough so your body can make new red blood cells so you can go back to living an active life.

What matters with carbon dioxide is how many living red blood cells have not been retired from service due to carbon monoxide: if you have enough active red blood cells, you are okay. If you do not have enough active red blood cells, you begin to feel weak, you lack endurance, and you get headaches. The brain uses about 40% of your energy, so it is sensitive to low oxygen levels. The amount of active red blood cells depends on the rate that they are being made and the rate at which they are being removed from service because of cell death or disability [as for example, from carbon monoxide bonding].

If you were treated soon enough, and you didn't die, there is no permanent damage. It is the total dose that is critical, and the duration. Everyone in the city may be getting some carbon monoxide. Policemen directing traffic, for example, are receiving an almost constant dose of carbon monoxide while they are in the traffic. Carbon monoxide poisoning does not have to happen all at once - it can be gradual. Even mild cases of carbon monoxide poisoning can be serious. Learn the symptoms of carbon monoxide poisoning: headaches [especially if if affects everyone in the family], muscular weakness and lack of endurance. The most obvious is continuing headaches affecting the whole household. Other symptoms of excess carbon monoxide in the air are noticed by smell and sight. Carbon monoxide does not have any smell or color, but the same processes which make carbon monoxide create identifiable smells and colors.

FINDING CRACKS AND LEAKS IN HEAT EXCHANGERS

Heat exchangers crack because of stresses. When the heat exchanger is warmed by the fire, it warms unevenly. The parts closest to the flame get hotter and warm up sooner than more distant parts. The parts of the heat exchanger have different amounts of cooling air flow and are thus at different temperature. Because the metal expands as it gets hotter, some parts of the heat exchanger try to expand more than others. This pulling and pushing and twisting of the heat exchanger concentrates on certain areas and makes them more likely to crack.

The most common place for a crack is in the front of the heat exchangers, at the top of the burner ports. This area takes the most strain and eventually cracks. Why does it crack? Because the stresses slowly break the bonds in the metal, and these breaks get larger each time they are stressed. If you take a piece of metal and bend it back and forth, eventually it will crack. The bending squeezes the metal on the inside of the bend and stretches the metal on the outside. When you bend it the other way, you pull apart the part that was compressed and squeeze the part that was being stretched. The small amounts of breakage within the metal increase until the metal breaks. In the same way, the metal in the heat exchanger breaks every time the heat turns on and off.

The breakage is small and undetectable, but eventually will cause a visible crack. Wherever the crack begins, it serves as a stress point. These weak spots grow, and the crack will expand. For this reason, any crack in the heat exchanger's metal is a cause for condemning the furnace. If you fins a crack or hole, you must shut off the gas to the furnace and tell the owner that the furnace must be replaced.
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A Blocked Flue


The service call was to an apartment which had it's own water heater and gas heat. When I walked in I noticed the acrid smell from incomplete combustion. The flames on the furnace were yellow and lazily waving back and forth. The flue passages were only lightly   sooted, indicating that the flue passage had not been blocked very long. The exhaust was coming out the draft diverter, indicating the flue was blocked. I removed the flue cap from the bottom of the flue and looked up - there was something in the pipe. I poked at it with a broom handle and a dead pigeon dropped to my feet. I poked again and a second pigeon came down.  I poked again, another pigeon. Four  pokes,  four pigeons. Then the flue was clear; I could see the blue sky through the flue pipe.





January 2007


A HOLE IN THE HEAT EXCHANGER


After repairing a furnace, I did a visual inspection of the adjacent furnace. When I looked into the furnace, there was a hole in the back of the heat exchanger so big I could see the quilted insulation on the inside of the back of the furnace. I turned the gas off and informed the customer that he needed a new furnace. He told me he didn't want to spend the money and had one of his men turn the furnace back on. "Don't worry," he said. "I'll get some carbon monoxide detectors for the office, so we'll be all right." The next times I was in the office, there were no carbon   monoxide detectors ...








