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FUEL GAS GENERATÜR CÜN'ERÜL SYSTEM FÜR FUEL CELLS Herman Alfred Liehhafslry and Leonard William Nie



drach, Schenectady, N_Y., assignors to General Electric Company, a corporation of New Yori: Filed May 13, i960, Ser. N . 29,@32



become apparent as the following `description proceeds. Briefly stated, in accordance with one embodiment thereof, we carry .out our invention by providing means for controlling the reaction rate of la fuel gas generator in response -to the fuel gas pressure obtaining in a fuel cell chamber supplied thereby, in such man-ner as .to main



tain a .preselected range cf pressure inthe chamber, which is subject to la varying fuel gas consumption rate. In This invention relates to »fuel gas generator control sys 10 this embodiment, the partial 'variation in pressure `at tems for »fuel cells, 'and more particularly to an improved tributable to variation in gas temperature is ignored, so system «for supply-ing fuel gas lat :a controlled frate to a that control »in response to density of the gas is accurately fuel cell such as, for example, the kind shown and de achieved only at Ia constant temperature. However, scribed by U.S. Patent :No 2,913,511 to Willard T. Grubb, variations in temperature are ordinarily suñiciently small lr., entitled “Fuel Cell,” which was issued November 15 under actual Working yconditions of fuel cell systems that 17, 1‘9'59, and assigned to the «assignee of the present ap pressure is Ia practical parameter for control of density. plioation. For applications in which extremes of operating tempera The subject matter of this application is referred to in tures are experienced, :we prefer to additionally provide the following copending applications, all assigned to the temperature compensa-tion means such that the control same assignee: Serial No. 861,704, entitled “Puel Gas 20 means responds to density directly, and maintains »a pre System for :Fuel Cells,” filed by R. H. Blackmer and selected range of densities in the fuel cell. W. A. Titterington on December 23, 1959; Serial No. While the speciñcation concludes with claims particu 850,588, entitled “Fuel Battery,” filed by E. J. Cairns and larly pointing tout and distinctly claiming the subject D. L. Douglas :on November 3, 1959; and Serial No. matter which we regard as our invention, it is believed 850,589, entitled “Fuel Cell,” filed by L. W. Niedrach on 25 that the invention will be better understood from the November 3, 1959. following description taken in connection with the ac A fuel cell having a solid ion exchange electrolyte mem companying drawing, in which: ` brane is disclosed by the aforementioned patent, and this FIG. l is `a schematic representation of :a preferred



5 Claims. (CE. 13e-»86)



l type of cell will hereinafter be referred to as a “solid embodiment of a fuel gas generator control system for a l electrolyte fuel cell” for convenience. According to the 30 fuel cell, »made according to our invention; and patent, an ion exchange resin membrane is placed be FIG. 2 is a schematic representation of lay fragmentary tween and in contact with a pair of permeable electrodes portion of fuel gas generator control system, showing a



having catalytic properties, one of which may be exposed



modification for temperature compensation of the control



means. to an oxidant and the `other to a fuel gas, for example, Referring to FIG. 1, a fuel cell made according to the hydrogen. In the lease of `a cationic membrane, ioniza 35 tion of -the fuel gas occurs lat .the anodic electrode, with aforementioned Grubb Patent No. 2,913,511 is provided,



the migration of electrons between the electrically con



comprising an ion exchange membrane l positioned be



nected electrodes to establish yan electric current, and the



tween and in electrical contact with catalytic electrodes 8 and 3. Leads 4 and 5 connected to electrodes 2 and 3, respectively, are used to :deliver electrical current to ap



migration of positively charged ions through the mem brane to combine with the oxidant and free electrons at the cathodic elect-rode. A convenient supply of fuel gas for the fuel cell is a generator comprising means for mixing suitable reactants at a »controlled rate. :For example, «hydrogen may be liberated from hydride or borohydride chemicals by mix 45



electrode 2 through conduit means 6 and chamber '7. A valved outlet l0 is provided from chamber 7 to exhaust any impurities which enter the chamber from the fuel



ing lan aqueous liquid solution or vapor with the-m at a controlled rate.



reaction of the fuel gas. The oxidant gas, which may be oxygen or air, is admitted into chamber 9 through conduit



The rate of consumption of fuel gas by the fuel cell depends upon the rate of electr-ic current gener-ation, or current density over the surface of the membrane; and the density (and pressure, at -a given temperature) of the fuel gas in the .cell therefore also `depends upon the rate



paratus supplied by the cell. ‘Fuel lgas is supplied to



gas or any inert materials which are a product of the



means 8.



Chamber 9 contains a valved outlet 11 for



the withdrawal ‘of impurities in the oxidant igas, and of water vapor produced by »the cell reaction. Thus, where



the oxidant is air outlet 1l is employed to remove the nitrogen and water which build up in chamber 9. Al ternatively or conjunctively, a »drain conduit may be pro of current generation. In order to maintain a current as vided at the lower end of chamber 9 for removing the required by la fixed or lvarying external load, it is neces sary to maintain a rate of fuel gas supply to the fuel cell 55 water in a liquid form. By way of example, the membrane 1 may be a cation sutlicient to offset `a decrease in density of varying rate, permeable membrane, having H+ ions »as .the mobile ion, cau-sed by a varying rate of consumption of the fuel gas and the fuel «gas may be hydrogen and «the oxidant air. in the cell. In this case the loverall cell reaction is the oxidation of lt fis yaccordingly Ithe object of :our invention .to provide a fuel gas generator control system which is operative 60 hydrogen to water. In this reaction, the gaseous molecu lar hydrogen is ionized at electrode 2, with hydrogen to control the reaction rate of a fuel gas generator such as to maintain a preselected range of pressure or density



of fuel gas in a fuel cell «whose fuel gas consumption rate is subject to variation.



ionsr migrating »to electrode 3 through membrane `1, and electrons migrating to electrode 3 through electrode Z and an external load connected to leads 4 and `5.
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3 The rate »of consumption `of hydrogen by the fuel cell



respective fulcrums with arm di). Length 12 is varied in



inverse proportionality to the absolute temperature of depends upon the external load and the rate of current the hydrogen in tank 13’. The physical constants of the generation, which may be fixed or varying. ln order to` control means are proportioned such that the movement maintain a rate of current generation according to de mand, the rate toi supply of hydrogen in chamber 7 must Ul of the valve body will be in response to density of the hydrogen, rather than its pressure. This `arrangement be controlled so as to maintain the density of hydrogen ati'ords more precise response to density of the fuel gas, Within limits which are experimentally determined. Ac and thus to the rate of consumption by the fuel cell. cording to our invention, a :fuel :gas generator generally It will be apparent from the foregoing description that designated `12 is controlled in response to the pressure in we have provided an improved fuel gas generator con conduit means Á6 to maintain the gas density within the trol system zfor fuel cells, which is operative in response desired limits. to pressure or density, as desired, to control the density il-n the embodiment shown in FIG. 1, generator 12 of `fuel gas in a fuel cell which is subject to a variable is provided for the generation of hydrogen, by decom fuel gas consumption rate, within predetermined limits. position of solid hydrides or lboriohydrides contained in While we have illustrated and described particular em a tank 13. The decomposition process is carried out bodiments of our invention, ift will be apparent to those by releasing aqueous solution at a controlled rate into skilled in the art that various modifications may be made tank 13 through a tube 14 from a tank 15. A vent pipe without departing from the spirit and scope of the inven 16 extends »from tank 13 into a gas space 17 within tank tion. For example, various fuel gases other than hy 15, in order to establish pressure equilibrium for even drogen may be utilized, as described by the forementioned flow of aqueous solution between the tanks. Tank `13» is Grubb Patent No. 2,913,511, and these may be generated connected in fuel gas flow relation with chamber 7 and by suitable conventional reaction generators. Further electrode 2 by conduit means 6, yfor flow of hydrogen to more, various conventional pressure-responsive control the fuel cell in the direction shown 'by the arrow. means and temperature-compensation means may be uti For controlling the reaction rate of generator .12, we provide pressure-responsive reaction control means gen 25 lized, other than those which have been described by erally designated 18. The control means include a valve way of example. In addition, the present invention is not limited in usefulness to the ion exchange membrane type chamber «19 placed in serial iiow relation in tube '14, yforming a «now-control oriiice 20L Flow of aqueous solu



fuel cell but is equally suitable for use in all other gas



consuming types. tion through the orifice is regulated by a conical valve What we claim as new »and desire to secure by Letters body 21, secured to a conventional pressure-responsive 30 Patent of the United States is: bellows 22. Bellows 22 is placed in pressure communica tion with conduit means 6 by a branch conduit 23. By these means, the hydrogen Igeneration reaction rate is



controlled by regulating the iiow of aqueous solution to hydride tank 13, in such manner as to maintain a sub



stantially uniform hydrogen pressure in `fuel cell cham



l. A fuel cell gas generator control system comprising, ` in combination: a fuel gas generator comprising means for mixing fuel gas-‘generating reactants and reaction con trol means operable to vary the rate of mixing of the re actants; a fuel cell comprising a pair of electrodes and an



ber 7. Temperature variations ‘are not great enough to cause



electrolyte positioned between and in contact with said



variations in the density of hydrogen in chamber '7 which



of said electrodes communicating with said generator for



would exceed desired limits in a number of applications. This system is effective in such applications to maintain a pre-selected range of hydrogen density, although the hydrogen consumption rate of the fuel cell varies in opera tion. In a further embodiment shown in FIG. 2, we provide 45



fuel gas flow therebetween; said reaction control means being operable in response to the pressure of fuel gas



electrodes, said fuel cell adapted to consume fuel gas; one



supplied to said fuel cell by said generator to regulate the rate of mixing of the reactants such as to maintain a pre selected range of pressures of said tfuel gas. 2. A fuel cell gas generator control system as recited



temperature compensation means for the control means



in claim 1, together with compensating means operable



to regulate the iiow of hydrogen in direct response to its density, rather than pressure as an approximation to density. Density of a gas is inversely proportional to



in response to the temperature of said fuel gas and opera tively connected for modulation of said reaction control means to regulate the rate of mixing of the reactants such



its absolute temperature, and directly proportional to its 50 as to maintain a preselected range of densities of the fuel gas in said conduit means. pressure. The temperature-compensated pressure-respon 3. A fuel cell gas generator control system comprising, sive control means selected is a conventional dividing arrangement, generally designated 34„ affording an output in combination: a fuel gas generator comprising means movement which is the result of the division of a pressure



signal by a temperature signal.



for mixing fuel gas-‘generating reactants and valve means



A pressure-responsive 55 operable to vary the rate of mixing of the reactants; a



fuel cell comprising a pair of electrodes and an electro bellows 3‘5 is subjected to the pressure obtaining in con lyte positioned between and in contact with said elec duit means .6', which is connected with a fuel cell cham ber 7’, by means of a branch conduit 23’. A temperature trodes, said fuel cell adapted to consume fuel gas; con responsive gas bulb 38 extends into a hydride tank 113’ duit means connecting one of said electrodes in fuel and communicates with a bellows 39. In order to divide 60 gas flow relation with said generator; and control means control movements of bellows 35 by those of bellows 39, operable in response to the pressure of fuel gas in said a variable lever arm linkage is provided, comprising a conduit means, said control means operatively connected pivoted arm d@ and a ball pivot d1. Arm 40 is pivoted with said valve means to regulate the rate of mixing of at 42 to a stationary support 43, and pivoted at 44 to a the reactants such as to maintain a preselected range of drive rod `¿i5 secured to bellows 35. Ball 411 is drivingly 65 pressure of the fuel gas in said conduit means. connected with bellows 39 by means of a rod 46, for 4. A fuel cell gas generator control system comprising, lmovement in a vertical line lying in the plane of FIG. 2J in combination: a fuel lgas generator; reaction control and is interposed between army 40 and an enlarged head means operable to vary the rate of -fuel gas .generation by 47 of a conical valve body '21’. A valve chamber 19’ is said generator; a fuel cell comprising a pair of electrodes inter-posed in conduit 14', and >forms an orifice 20l whose 70 and an electrolyte positioned between and in contact area is regulated by valve body 21’. A compression with said electrodes, said fuel cell adapted to consume fuel spring S1 urges head 47 into engagement with ball 41. gas; and conduit means connecting one of said electrodes It will be apparent that movement of valve body 21’ will . in fuel -gas -iiow relation with said generator; said reaction be proportioned to movement of bellows 35 according control means being operable in response to the pressure to the ratio l1 to 12, the distances from pivot 42 to their 75 of fuel gas 1n said conduit means to regulate the rate of
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6



5 fuel gas :generation by said generator such as to main-tain a preselected range of pressures of the fuel gas in said conduit means.



5. A `fuel cell fgas =generator control system comprising, in combination: `a fuel gas generator including tube means for mixing fuel gas-generating reactants and a -valve cham ber in said tube means forming an oriñce therein; a valve ’



body operable in cooperation with said oriiice to vary the rate of mixing of the reactants; `a fuel cell compris ing a pair of electrodes and an electrolyte positioned 10 between and in contact with said electrodes, said fuel cell adapted to consume fuel gas; conduit means connecting one of said electrodes in fuel gas flow relation with said



generator; and a pressure-responsive bellows in lluid co‘m munication with said conduit means, said bellows opera



tively connected With said valve body to regulate the rate of mixing of the reactants such as to maintain a pre selected range of pressures of the f-uel gas in said conduit means.



References Cited in the tile of this patent UNITED STATES PATENTS 1,315,268 2,721,789 2,913,511



Wise _________________ __. Sept. 9, 19‘19‘ Gill _________________ .__ Oct. 25, 1955 Grubb _______________ _.. Nov.`l7, 1959



























[image: e  f  e  f  e  f  e  f  e  f  e  f  e  f  e  f  e  f  e  f  e  f   e  f  e  f  e]
e f e f e f e f e f e f e f e f e f e f e f e f e f e












[image: f]
f"E












[image: e=mc 2: and v = Î»f: Then e=m(Î»f)2 (Î») Gravity the ... -]
e=mc 2: and v = Î»f: Then e=m(Î»f)2 (Î») Gravity the ... -












[image: AC F F F F 2 F F Î¸ F 2 F  F (Dot Product) ACAB â‹… F ACAB â‹… = a1a2 + ...]
AC F F F F 2 F F Î¸ F 2 F F (Dot Product) ACAB â‹… F ACAB â‹… = a1a2 + ...












[image: K L E F UNIVERSITY]
K L E F UNIVERSITY












[image: F:17;E]
F:17;E












[image: ( S 0 s C? F 'F 1 C E )]
( S 0 s C? F 'F 1 C E )












[image: I M f y R E]
I M f y R E












[image: 155.pdf]
155.pdf












[image: F (3204-2005) à¸� à¸� ( . ) à¸� F E-mail: krujibck@gmail.com]
F (3204-2005) à¸� à¸� ( . ) à¸� F E-mail: [email protected]












[image: lH]
lH












[image: Three Octave Scales E F Fsharp G.pdf]
Three Octave Scales E F Fsharp G.pdf












[image: Pr-tica-F-cil-De-Auriculoterapia-E-Auriculomedicina-Em-Portuguese ...]
Pr-tica-F-cil-De-Auriculoterapia-E-Auriculomedicina-Em-Portuguese ...












[image: JJ-7:f( .. f - GitHub]
JJ-7:f( .. f - GitHub












[image: F à¸� F à¸� F à¸�]
F à¸� F à¸� F à¸�












[image: AD -Anna Head Buildings E & F Renovation Prequal ...]
AD -Anna Head Buildings E & F Renovation Prequal ...












[image: F(ab')2 fragments of equine antirabies immunoglobulin - European ...]
F(ab')2 fragments of equine antirabies immunoglobulin - European ...












[image: 15P_MARGARETA_150-155.pdf]
15P_MARGARETA_150-155.pdf












[image: 2014 County T&F Leagues Round 2.pdf]
2014 County T&F Leagues Round 2.pdf












[image: F:\ethic\Part 2 Ethical Issues.pdf]
F:\ethic\Part 2 Ethical Issues.pdf












[image: 01-PCBSJ-Vol8-2-Imran-F-.pdf]
01-PCBSJ-Vol8-2-Imran-F-.pdf












[image: l -f*]
l -f*"















'155| E 2' f'






brane to combine with the oxidant and free electrons at the cathodic elect-rode. A convenient supply of fuel gas for the fuel cell is a generator comprising means ... 






 Download PDF 



















 470KB Sizes
 1 Downloads
 273 Views








 Report























Recommend Documents







[image: alt]





e f e f e f e f e f e f e f e f e f e f e f e f e f e 

With your bitter, twisted lies,. You may trod me in the very dirt. But still, like dust, I'll rise. Does my sassiness upset you? Why are you beset with gloom? 'Cause I walk like I've got oil wells. Pumping in my living room. Just like moons and like 














[image: alt]





f"E 

From. Re. STATUS OF IMPLEMENTATION OF THE SCHOOL REPORT CARD ... C). 0 Q. CD. < -. 3 C. 9-. 0 CO. CD a. CD. CL M. ooCO. 0-. 0 a. 0. 0. 0. 0-. CC-. -â€¢.














[image: alt]





e=mc 2: and v = Î»f: Then e=m(Î»f)2 (Î») Gravity the ... - 

e=mc. 2: and v = Î»f: Then e=m(Î»f)2 (Î») Gravity the Cosine, (f) Light is the Sine and. Magnetism the Tangent string. For the medical and scientific community it is important to know that Light and Gravity are in a. Sine / Cosine relationship. Light














[image: alt]





AC F F F F 2 F F Î¸ F 2 F F (Dot Product) ACAB â‹… F ACAB â‹… = a1a2 + ... 

AC. F F F F 2 F F Î¸. F 2 F. F (Dot Product) ACAB. â‹…. = AB AC cosÎ¸. F. ACAB. â‹…. = a1a2 +b1b2 a1,b1 a2,b2. F AB. AC. ACAB. â‹…. = a1a2 +b1b2. F F. ACAB. â‹….














[image: alt]





K L E F UNIVERSITY 

Unit 4 - Telephone and E-mail Etiquette: Basics of Telephone and E-mail Etiquette. Unit 5 - Cross-Cultural Communication: Cross-cultural issues which affect ...














[image: alt]





F:17;E 

Mar 18, 2016 - SCHOOL. NAME OF REPRESENTATIVE. 1. Schools Divison Office. Giemar I. Besin. Secondary Schools. 2. Congressional National High School. _. Jocelyn P. Mamporte. Dasmarifias East National High School. Evelyn L. Reyes. _. 4. Dasmarifias Nor














[image: alt]





( S 0 s C? F 'F 1 C E ) 

Dec 10, 2015 - Test Construction for the Third Grading Period and Submission of ... In lieu of the forthcoming Third Periodical Test, the following teachers are ...














[image: alt]





I M f y R E 

Page 2. www.mechdiploma.com. Q.4.Whatâ€‹ â€‹isâ€‹ â€‹Neutralâ€‹ â€‹axisâ€‹ â€‹â€‹ â€‹inâ€‹ â€‹caseâ€‹ â€‹ofâ€‹ â€‹Bending? Inâ€‹â€‹aâ€‹â€‹beamâ€‹â€‹subjectedâ€‹â€‹toâ€‹â€‹bending ...














[image: alt]





155.pdf 

University of Technology Berlin where we analyzed the situation of German entrepreneurs. and start-ups in renewable energy industries. In the course of our ...














[image: alt]





F (3204-2005) à¸� à¸� ( . ) à¸� F E-mail: [email protected] 

F (3204-2005) Contact E-Mail: [email protected] URL: http://krujibck.blogspot.com. F (3204-2005). à¸� à¸� ( . ) à¸� F E-mail: [email protected] {08-6345-5731}. Fà¸� F. 1. F F F à¸� à¸� F F à¸�à¸� F. 2. F F F F (E-R Model) à¸� à¸� F. 3. F F Fà¸� à¸














[image: alt]





lH 

28/03/2007. 28/03/2012. 02/05/1987. 40. 5ZDFZ ZD[XS]DFZ B[D FEF. EL8FZF. SM80FsZMCFf. GB+F6F. SC. 2015. 87. 29/03/2007. 29/03/2012. 12/01/1983. 41. GFl0IF X{,[Q FS]D FZ 5|C ,FNEF. BZM0LJF\-. ;]J . S]DFZ. ZF5Z. SC. 2015. 96. 29/03/2007. 29/03/2012. 12














[image: alt]





Three Octave Scales E F Fsharp G.pdf 

Three Octave Scales E F Fsharp G.pdf. Three Octave Scales E F Fsharp G.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





Pr-tica-F-cil-De-Auriculoterapia-E-Auriculomedicina-Em-Portuguese ... 

de acupuntura aplicada Ã  orelha (Auriculoacupuntura e Auriculoterapia). ... A Medicina sem filosofia nÃ£o tem maior significado, pois ela nÃ£o Ã© uma tÃ©cnica, ... full on the web digital local library which offers access to many PDF guide catalog.














[image: alt]





JJ-7:f( .. f - GitHub 

B.E.AIIHXOBCKHH, H.H.CHJIHH. KAHAJI BBO~A-BhiBO~A EC 38M HA B3CM-6. (OBUll1E ITPHHIJJ10hl). JJ-7:f( .. f--(. Pll - 10088 ...














[image: alt]





F à¸� F à¸� F à¸� 

à¸� (Transaction Processing System: TPS). 2. à¸� à¸�. (Management Reporting System: MRS). 3. à¸� (Decision Support. Systems: DSS). 4. ... à¸� F(Customer). F (Supplier).














[image: alt]





AD -Anna Head Buildings E & F Renovation Prequal ... 

Page 1 of 7. ADVERTISEMENT FOR GENERAL CONTRACTOR PREQUALIFICATION. Subject to funding approval and conditions prescribed by the undersigned, responses to University's. prequalification documents are sought for the following work: Anna Head Buildings














[image: alt]





F(ab')2 fragments of equine antirabies immunoglobulin - European ... 

Jan 12, 2017 - Send a question via our website www.ema.europa.eu/contact. Â© European ... Product Name (in authorisation country) ... not available. 03-0063.














[image: alt]





15P_MARGARETA_150-155.pdf 

sejenis karena mereka memperkenalkan konsep outbond guna mendukung usaha inti yaitu jasa. rumah makan. METODE. Kegiatan ini diawali dengan 1) ...














[image: alt]





2014 County T&F Leagues Round 2.pdf 

34 145 Roisin Howard Bandon F HJ 1.50 6.61 Gold. 35 120 Niamh Moore UCC F 800m 2:31.76 6.59 Gold. 36 127 Luke Devine North Cork M 800m 2:04.83 ...














[image: alt]





F:\ethic\Part 2 Ethical Issues.pdf 

... ning and ending a resuscitation attempt. Although physicians. must play a role in resuscitation decision making, they should. be guided by scientifically proven ...














[image: alt]





01-PCBSJ-Vol8-2-Imran-F-.pdf 

ISSN 2170â€�1768. 2014. Vol. 8 No. 2 PhytoChem & BioSub Journal. Page 3 of 13. 01-PCBSJ-Vol8-2-Imran-F-.pdf. 01-PCBSJ-Vol8-2-Imran-F-.pdf. Open. Extract.














[image: alt]





l -f*" 

6. rovide the teathers a forum to share best practices ard address common concerns and problems in teaching and teaz.litt development. The invited participants ...


























×
Report '155| E 2' f'





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















