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    Abstract

        
            This is a summary of the available limit of flammability, autoignition and burning-rate data for more than 200 combustible gases and vapors in air and other oxidants, as well as of empirical rules and graphs that can be used to predict similar data for thousands of other combustibles under a variety of environmental conditions. Spec$c data are presented on the paraffinic, unsaturated, aromatic, and alicyclic hydrocarbons, alcohols, ethers, aldehydes, ketones, and sulfur compounds, and an assortment of fuels, fuel blends, hydraulic fluids, engine oils, and miscellaneous combustible gases and vapors.
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                    Premixed ignition behavior of alternative diesel fuel-relevant compounds in a motored engine experiment

                    
                        Journal Article
                            Szybist, James; Boehman, Andre; Haworth, Daniel; ...  - Combustion and Flame
                            

                    A motored engine study using premixed charges of fuel and air at a wide range of diesel-relevant equivalence ratios was performed to investigate autoignition differences among surrogates for conventional diesel fuel, gas-to-liquid (GTL) diesel fuel, and biodiesel, as well as n-heptane. Experiments were performed by delivering a premixed charge of vaporized fuel and air and increasing the compression ratio in a stepwise manner to increase the extent of reaction while monitoring the exhaust composition via Fourier transform infrared (FTIR) spectrometry and collecting condensable exhaust gas for subsequent gas chromatography/mass spectrometry (GC/MS) analysis. Each fuel demonstrated a two-stage ignition process, withmore » a low-temperature heat release (LTHR) event followed by the main combustion, or high-temperature heat release (HTHR). Among the three diesel-relevant fuels, the magnitude of LTHR was highest for GTL diesel, followed by methyl decanoate, and conventional diesel fuel last. FTIR analysis of the exhaust for n-heptane, the conventional diesel surrogate, and the GTL diesel surrogate revealed that LTHR produces high concentrations of aldehydes and CO while producing only negligible amounts of CO{sub 2}. Methyl decanoate differed from the other two-stage ignition fuels only in that there were significant amounts of CO{sub 2} produced during LTHR; this was the result of decarboxylation of the ester group, not the result of oxidation. GC/MS analysis of LTHR exhaust condensate for n-heptane revealed high concentrations of 2,5-heptanedione, a di-ketone that can be closely tied to species in existing autoignition models for n-heptane. GC/MS analysis of the LTHR condensate for conventional diesel fuel and GTL diesel fuel revealed a series of high molecular weight aldehydes and ketones, which were expected, as well as a series of organic acids, which are not commonly reported as products of combustion. The GC/MS analysis of the methyl decanoate exhaust condensate revealed that the aliphatic chain acts similarly to n-paraffins during LTHR, while the ester group remains intact. Thus, although the FTIR data revealed that decarboxylation occurs at significant levels for methyl decanoate, it was concluded that this occurs after the aliphatic chain has been largely consumed by other LTHR reactions. (author)« less
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                    Compilation of chemical kinetic data for combustion chemistry. Part 2. Non-aromatic C, H, O, N, and S containing compounds (1983)

                    
                        Technical Report
                            Westley, F; Herron, J; Cvetanovic, R
                            

                    Chemical-kinetic data for reactions of importance in combustion chemistry are compiled. Experimental, theoretical, evaluated, or estimated rate constants are given for reactions of O, O/sub 3/, H, H/sub 2/, OH, HO/sub 2/, H/sub 2/O, N, N/sub 3/, NO, NO/sub 2/, N/sub 2/O, NH, NH/sub 2/, SH, H/sub 2/S, SO, SO/sub 2/, and the aliphatic, alicyclic, and heterocyclic saturated and unsaturated C1 to C15 hydrocarbons, alcohols, aldehydes, ketones, thiols, ethers, peroxides, amines, amides, and their free radicals. The data were taken from the literature published in 1983. Data omitted from Part 1 of the series, covering the period 1971 to 1982,more » are also included.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Engine test of alcohol as aviation fuel

                    
                        Technical Report
                            Tsunoda, K

                    The feasibility of using ethyl alcohol as an aviation fuel is considered. Tests were made in a single-cylinder air-cooled engine at incremental manifold boost pressures of 100 mm Hg, from -100 mm to /sup +/600 mm pressure. At each increment, air-to-fuel ratios were varied and corresponding horsepower (HP) measurements were taken. From these tests, ethyl alcohol proved to have very high anti-knock properties. If rich enough, ethanol would not predetonate even at 600 mm of positive manifold pressure. One of the disadvantages was in the alcohol's low volatility, which would mean poor distribution to every cylinder in a multi-cylinder enginemore » and thus increase detonation. Autoignition was found to be another weak point in the use of ethanol as an aviation fuel. The second part of the report considered the blendng of alcohol with ethyl ether, acetone, and gasoline for use as an aviation fuel. Ethyl ether proved to have too much of a knocking tendency. Gasoline, with a high heat of combustion, gave a blended fuel with decreased consumption. A blend of acetone with ethanol gave the best result with good volatility and anti-knock properties. The more acetone added the better the resulting fuel. The addition of 5 mg sodium arsenite per 100cc of alcohol prevented the corrosion associated with alcohol fuels on steel and aluminum alloy engines. The high heat of vaporization for alcohol caused a cooling effect which improved its anti-knock property, but caused problems in starting, acceleration, and cylinder distribution. 1 table, 1 graph.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    U. S. Coast Guard issues proposed revisions to its subchapter D lists of flammable and combustible bulk cargoes

                    
                        Journal Article

                    The U.S. Coast Guard issues proposed revisions to its subchapter D lists of flammable and combustible bulk cargoes, which may only be transported in certificated tank vessels. Under the proposal, new cargoes deemed flammable or combustible would be added to existing lists of such bulk caroges, including iso- and n-amyl acetate, dicyclopentadiene, ethyl amyl ketone, ethylene glycol monomethyl ether, heptene, methane, methyl isobutyl ketone, methyl tert.-butyl ether, low-pour and low-sulfur gases, and petroleum wax. Under the Coast Guard regulations, a liquid is combustible if it has an open cup flashpoint above 80F and flammable if it gives off flammable vaporsmore » at or below 80F.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    VFA Biorefinery Design for Informed Production of Ground and Aviation Fuels

                    
                        Conference
                            Huq, Nabila; Vardon, Derek; Hafenstine, Glenn; ... 
                            

                    The rising demand for low-carbon intensity fuel options requires evaluation of a system which can support their production economically and sustainably. Volatile fatty acids (VFAs) ranging from C2 to C8 can be derived in high yield from arrested anaerobic digestion of biomass. This talk provides an overview of our work in which we upgrade wet waste-derived VFAs using ketonization to elongate their carbon backbone to reach a range relevant to jet or diesel fuels. Kinetic models were used to predict ketone profiles from varying VFA profiles, thereby informing potential carbon flow to either (a) mixed paraffins for use in dieselmore » or aviation fuel, or (b) ethers for use in diesel fuel. To do this, the anticipated products were screened for critical fuel characteristics using predictive tools. The criteria for neat and blended bioblendstocks were chosen based on conventional petrofuel requirements, and they were applied to inform fuel targets, identify limiting characteristics, and guide conversion development. While paraffins can serve as either diesel or aviation fuels, the latter has stringent criteria which include a precise distillation curve range tied to carbon distribution. Fuels which fall outside this range typically fail to meet other property metrics, and as such flashpoint and viscosity were identified as potentially limiting properties of this VFA aviation fuel. However, paraffin fractions which fall outside aviation criteria may meet diesel fuel requirements, which are looser except for the flashpoint minimum. Flashpoint was also a concern for smaller VFA diesel ethers, which posed an additional oxygenate risk of high water solubility. This fuel-informed conversion design process was demonstrated through production of paraffins with reduced sooting as compared to petrodiesel (~34%), and increased renewable aviation fuel blend levels (>70%). VFA-derived ethers improved petrodiesel by increasing fuel autoignition quality by 56% and reducing sooting by 86%. These VFA aviation and diesel fuels could enable greenhouse gas (GHG) reductions of over 165% and 50%, respectively, relative to their purely fossil-derived counterparts. Collectively, this work provides (i) an overview of how we leveraged the flexibility of VFAs for fuel production; and (ii) insight into the potential of a VFA biorefinery to accommodate varied feed and fuel applications, while also considering the merit of tailored fuel production pathways and GHG reduction potential.« less
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