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Flue Exhaust Poisons Channel waste heat Provide air motive force Damp excessive flow Accommodate cleaning Prevent Fire/Explosion



Application What is Heated? Air Thermal Mass/Storage Water Direct Grill Grill Through Metal Steam Chemical Processes Bricks/Kilns Smelting Light?



The Flue is Key • The heat to the application is generally carried primarily in the flue gas • The flue’s draft draws the inflow of air



• The hotter the exhaust, the more heat you just wasted



Flue Exhaust Poisons Channel waste heat Provide air motive force Damp excessive flow Accommodate cleaning Prevent Fire/Explosion



It’s Easy to Screw up the Flue: • Too little draft and the fire chokes – And it can burn or blow up



• Too much draft and heat exchange is reduced • Flue gas is not good for people – Seals are very hard, leaks are easy



• Flues need to be cleaned



The Chimney Equation



The Stove • The most difficult materials problem • • • •



Seals Insulation Cyclic Thermal stresses Nothing flamable



• Lots of integrated structure issues • • • • •



Support Access to application Fuel loading Flue cleaning Ash, ember management



Stove



Insulate Heat to Application Support Pot/Application Mix Fuel & Air Hold Structural Integrity Fuel in Ash out Embers out



Materials: Metals • Sheet metal • Iron Pipe • Galvanized roofing • Cans • Metal rods • Aluminum foil • Wire mesh



• Bolts & Nuts – Not sheet metal screws



Ceramics/Insulators • Refractory brick • Brick • Tile • Stone • Pumice • Cement • Vermiculite/Perlite • Fiberglass • Char • Ash/Cinders • Sand • Boric-Acid treated fabric



It’s Easy to Screw up the Stove: • Incomplete combustion – Many noxious/toxic gasses



• Too much air and your flue gas cools • Thermal stresses, corrosion are common failure modes • Wear and tear on the fuel inlet
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Fuel Gathering Storage Drying Processing Densification



Hydrocarbon



Biologic



Solid



Liquid



Gas



Alcohol CnH2n+1OH



H2 123 Methane CH4 55.6 Ethane C2H6 51.9



Carbohydrate 17 Protein 16.8 Dung 15.5 Cellulose 17.6 Algae Seaweed Wood: -logs -branches/sticks -pellets -shoots/straw -cardboard/paper/scrap -leaves -grass -sawdust (Burn or Pyrolyze) Char 14 Peat 12.8



Ethanol C5H11OH 30 Methanol CH3OH 19.7 Best used in liquid state to make digestion products for gasses



Carboxylic acids: (R)-C(=O)OH xx* *These don’t like oxygen (They are Acids…)



•With hydrogenation, turn



Fossil



Other trace Biologic: Propane C3H8 49.6 Butane C4H10 49.1 CO 10.1 etc..



into alcohols •With Bacteria, turn into methane



Compound Megajoules/Kg



Solid … Wood: 17.6 -logs -branches/sticks -pellets -shoots/straw -cardboard/paper/scrap -leaves -grass -sawdust …



It All Burns…
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C



C



1.25’ curve at 2.5’ radius 1.25’ curve at 0.5’ radius 5’ section at 24 deg to vertical



C 5.33’ section at vertical



1. 5’ curve at 1’ radius 2.33’ section at 9 deg 3” cut allows swing-out of foot during replacement



1’ vertical section



Everything Goes in Cycles…



Final Thoughts • Designing the stove is only one of the hard parts for the engineer • Processing the fuel and handling the waste stream are usually the hard parts for the customer



• Work the flue first, then build around that • Materials selection and maintenance is huge – Refractory materials need attention
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Heat 

are the heat surrounding a fire, the heat given off by an electric heater, and the heat near a hot oven. 14. 16. 32. 47. 62. 71. 83. 94. 106. 118. 131. 132. 149. 164.
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AIA Heat Acclimatization Exertional Heat Illness Management Policy.pdf. AIA Heat Acclimatization Exertional Heat Illness Management Policy.pdf. Open. Extract.
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There are also two uni-directional routes: metabolic heat (M) increases the thermal load ...... Plus, http://www.nlm.nih.gov/medlineplus/airpollution.html. 2.
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Heat - Lf and Lv 

The heat supplied during melting is used to set the solid atoms free so that a liquid can be ... A lot of heat energy is required to free the solid atoms, so the latent.
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sample of lithium will increase by 7.69 K when 684.4 J of energy is added to it. What is lithium's .... If the initial temperature of the spoons is âˆ’15Â°C and their specific heat is the same as iron ... Of the four bodies of water on Earth that are
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The lowest value of temperature is. called as 'Absolute Zero'. The absolute zero. is equal to zero kelvin (OÂ°K) or (â€“)273.15Â°C. Clinical Thermometer : It is a mercury. in glass type thermometer. The. thermometer scale is marked from 95Â°F to. 110
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âˆ†t = 5.0 K. Unknown: m = ? kg. 2. Write down the specific heat equation, and .... Although there are no ice cubes in the freezer, there are several stainless steel ...
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HEAT TRANSFER - PCCOER 

[Max. Marks :100. Instructions to the candidates: 1) Answer 3 questions from Section I and 3 questions from Sections II. 2) Answers to the Two Sections should be written in separate answer books. 3) Draw Neat diagrams ... b) A steel tube with 5 cm ID
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There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. 17406 - Heat ...














[image: alt]





Heat Pump GSM Remote Control 

Control your heat pump from anywhere. Easy to use. Access Code -protection to prevent unauthorized remote access. Easy access to most frequently used controls. A total of 12 remote controlled heat pump related functions/parameters. Preserves settings














[image: alt]





Heat Illness Guidlines.doc.pdf 

Physical Signs. â—‹ Painful cramps in the arms and legs (calves usually). â—‹ No change in level of consciousness. Action. â—‹ Calm athlete. â—‹ Stretch affected limb.
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