The Conbustion Managenent System nodel s each hydrocarbon conbustion
application and supplies a product gas, conprising a dynam c m xture of
nascent hydrogen (H) and oxygen (O, to the internal conbustion engine to
propagat e1s) RereRSATRNAD RPﬂfICthdN e¥BIdSHITRON IR 1SIE(PRIENBOCOHRA T RBYrREQTY (FiTPV e

R e W T T

Conmbust

' Engi ne st r
requests, &tﬁdlntvymhtMPiuwnatfou@htecons ;y/ n inf o%&ml&ai %gﬁfﬁr
operating syl§tNanchgedi @7.83.2pd) i cat i orpgipat produte urabl e
results.

(51) International Patent Classification: [US/US]; 2025 West 83rd Street, Bloomington, Minneso-
F02D 19/08 (2006.01) FO02M 25/12 (2006.01) ta 55431 (US). TUZINKEWICH, Jason D. [US/US];
F02D 41/26 (2006.01) F02D 41/00 (2006.01) 5657 27th Avenue South, Minneapolis, Minnesota 55417
F02D 41/38 (2006.01) (US).

(21) International Application Number: (74) Agents: GRAZIANO, James M. et al.; Patton Boggs

PCT/US2010/048176 LLP, 1801 California Street, Suite 4900, Denver, Col-

do 80202 (US).

(22) International Filing Date: oracdo (US)
8 September 2010 (08.09.2010) (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

L. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(30) Priority Data: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

61/241,783 11 September 2009 (11.09.2009) Us KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

12/877,026 7 September 2010 (07.09.2010) Us ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(71) Applicant (for all designated States except US): GEQO NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

FIREWALL SARL [LU/LUJ; 67 rue Ermesinde, L-1469 SE, G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
Luxembourg (LU). TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors; and (84) Designated States (unless otherwise indicated, for every

(75) Inventors/Applicants (for US only): DEE, John kind of regional protection available): ARIPO (BW, GH,

[AU/AU]; 62 Wilson Street, Cheltenham, Victoria 3192 GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(AU). FULTON, Steve [AU/AU]; 16 Caversham Drive,
Mornington, Victoria 3931 (AU). KUJAWSKI, Dan TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

[Continued on next page]

(54) Title: SYSTEM TO DYNAMICALLY VARY THE VOLUME OF PRODUCT GAS INTRODUCED INTO A HYDRO-
CARBON COMBUSTION PROCESS

(57) Abstract: The Combustion Management System models each hydro-
carbon combustion application and supplies a product gas, comprising a
dynamic mixture of nascent hydrogen (H) and oxygen (O), to the internal

w0 FRomso FIG. 2 combustion engine to propagate the formation of hydroxide radicals (OH)
T RS TON VANAGENENT STSTET T ] and thereby to improve the level of completion of the hydrocarbon com-
[ FLUD FESERVOTS : bustion reaction. The Combustion Management System provides product
ﬁ o gas volumetric requirement information; and takes into account the engine
B s wic style, primary torque requests, and hydrocarbon fuel consumption infor-

2o »- mation to develop an operating system specific application that produces
CATALYST

CURRENT
ELECTROLYTE ' consistent measurable results.

INPUT
SOLENOID

FLUID

PUMP 203

204

: REACTOR CELL

FLUD
TRANSPORT
INPUT
CONTROLLER 205
FLOW
s

PUNP!
SOLENOID
9 DRIVE

211A

[

] conrower

1 SENSCR | [ POwER FLUD | [paTaBasE
PROCESSOR | | MEMORY | | ionimor | | conTRoL | | conTROL | | anAGER
221- 222 226 225 224 223

wo 2011/031798 A1 I 00 000 O 0O



WO 2011/031798 A1 I W00 000 O

LV, MC, MK, MT, NL, NO, PL, PT, RO, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

— as fto the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:
with international search report (Art. 21(3))

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(i1))



