wo 2011/042702 A3 IO 000 OO YO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization /) -sady
(19) World Intellectual Property Organization /g5 1IN VAN VA 00 OO0 O RO O 1
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
14 April 2011 (14.04.2011) PCT WO 2011/042702 A3
(51) International Patent Classification: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
F24J 1/00 (2006.01) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. o ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(21) International Application Number: NO. NZ. OM. PE. PG. PH. PL. PT. RO. RS. RU. SC. SD
PCT/GB2010/001884 SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(22) International Filing Date: TT,TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
7 October 2010 (07.10.2010) (84) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of regional protection available). ARIPO (BW, GH,
L . GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(26) Publication Language: English ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(30) Priority Data: TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
0917546.4 7 October 2009 (07.10.2009) GB EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SL, SK,
(72) Inventor; and SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
(71) Applicant : COLLINS, Mark [GB/GB]; P.O. Box 133, GW, ML, MR, NE, SN, TD, TG).
Etchingham, East Sussex TN 19 7ZJ (GB).
Published:
(74) Agent: HUTCHINS, Michael Richard; M.R. Hutchins P .
& Co., 33 Connaught Way, Tunbridge Wells, Kent TN4 with international search report (Art. 21(3))
9QP (GB). —  before the expiration of the time limit for amending the
lai dto b blished in th t ipt
(81) Designated States (unless otherwise indicated, for every claims and 1o be republished in the event of receipt of

amendments (Rule 48.2(h))

kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(88) Date of publication of the international search report:

29 March 2012

(54) Title: AN APPARATUS FOR GENERATING HEAT

(57) Abstract: The invention provides an apparatus for heating a liquid,
which apparatus comprises: a mixing chamber; dispensing means for dis-
pensing metered amounts of first and second chemical reactants into the
mixing chamber to form a reaction mixture so that the chemical reactants
undergo an exothermic chemical reaction to generate heat and one or more
reaction products; an electronic control device linked to the dispensing
means for controlling the dispensing of the metered amounts of first and
second chemical reactants; one or more pumps for moving the chemical re-
actants and reaction mixture around the apparatus; a heat exchanger having
an inlet and an outlet for the reaction mixture and an inlet and an outlet for
the said liquid, so that when said liquid passes through the heat exchanger
it is heated by heat transfer from the reaction mixture; one or more moni-
toring stations for monitoring one or more physical or chemical parameters
of the reaction mixture; the monitoring stations being arranged to commu-
nicate with the electronic control device; and a waste outlet for removing
spent reaction mixture from the apparatus; wherein the mixing chamber,
heat exchanger and the one or more monitoring stations are connected so
as to form a loop; and wherein the electronic control device is programmed
to cause the reaction mixture to be circulated around the loop at least
twice, and optionally to cause the dispensing means to dispense further
metered amounts of first and/or second chemical reactants into the mixing
chamber; and/or to cause a proportion of the reaction mixture to be ejected
through the waste outlet, in order to control the temperature of the reaction
mixture passing through the heat exchanger.
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