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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:
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2. I:] Claims Nos.:
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extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
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claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. D As only some of the required additional search fees were timely paid by the appli'cant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.: ‘

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation, '

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US 24/32659

Lack of Unity Box i1l

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group |: Claims 1-24, directed to a heat and mass transfer assembly comprising a packinu element.
Group |I: Claims 25-31, directed to a fluid contacting procéss. -

Group [lI: Claims 32-33, d.irected to a spot weld tuftgd heat and mass transfer plate. '

Group IV: Cle;ims 34-39, djrected to a gas-liquid contacting plate array.

The group of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features:

Group | requires the special technical feature of an assembly comprising a packing element comprising a plate array including heat
transfer plates and mass transfer plates arranged to contact respective fluids on the mass transfer plates, the heat transfer plates
including interior heat exchange passages, the packing element further comprising heat exchange fluid flow circuitry connected to the
heat transfer plates in the plate array to flow heat exchange fluid through the heat transfer plates in the interior heat exchange passages
thereof and to discharge heat exchanged fluid from the heat transfer plates, not required by groups II-IV.

Group |l requires the special technical feature of a fluid contacting process,'comprising cohtacting fluids to effect mass transfer from one
fluid to another fluid, wherein the contacting involves or mediates thermal effects, and wherein the contacting is carried out in a heat and
mass transfer assembly, not required by groups | or lli-IV.

"Group Il requires the special technical feature of a spot weld tufted heat and mass transfer plate comprising walls bonded to one
another along their periphery and at spot welds spaced apart from one another so that the walls enclose and define an interior passage,
a heat exchange fluid inlet and a heat exchange fluid outlet in communication with the interior passage, and an orifice in at least some of
the spot welds, not required by groups I-Il or V.

Group IV requires the special technical feature of a gas-liquid contacting plate array comprising mass transfer plates arranged in
substantially parallel horizontal alignment and vertically spaced apart relationship to one another in the plate array, with each mass
transfer plate being perforate or permeable for gas upflow therethrough and having a top surface for support of liquid thereon, and with
each mass transfer plate in the plate array terminating at a discharge edge above and overlying the top surface of a next-lower mass
transfer plate in the plate array so that liquid discharged from an overlying mass transfer plate flows over the discharge edge thereof and
falls through a discharge space onto the top surface of the next lower mass transfer plate in the plate array, the gas-liquid contacting
plate array further comprising a heat pipe positioned so that a heat exchange section thereof is disposed in the discharge space ofa
mass transfer plate in the gas-liquid contacting plate array, not required by groups I-IIl.

Common Technical Features:

Groups -V share the technical feature of a heat and mass transfer assembly comprising: heat transfer plates and mass transfer plates
in an array, at least some of the plates defining an interior passage.

These shared technical features, however, do not provide a contribution over the prior art, as being anticipated by US 2015/0233588 A1
to BE Power Tech LLC (hereinafter BE). BE teaches a heat and mass transfer assembly comprising: heat transfer plates and mass
transfer plates in an array, at least some of the plates defining an interior passage (Figure 1A, 2011 and 2021; and Figure 1B; and
Abstract, A heat and mass exchanger system is described; and para [0089], FIG. 1 a shows an embodiment of a heat and mass transfer
device (2100) with distinct and separate heat transfer tubes (2001) and mass transfer tubes (2002), while FIG. 1 b is a cross-sectional
view of FIG. 1 a The mass transfer tubes (2002) are retained by and sealed against two mass transfer manifold plates (2012). Longer
heat transfer tubes (2001) are retained by and sealed against two heat transfer manifold plates (2011) and two mass transfer manifold
plates (2012)... the coolant (2003) is introduced into heat transfer tubes (2001) parallel to and interspersed among mass transfer tubes
'(2002) carrying-liquid desiccant (2004), which is introduced between the heat transfer manifold plate (2011) and the mass transfer
manifold plate (2012); Note that Figure 1B depicts arrows that represent fluid flow through the heat transfer plates 2011 and the mass
transfer plates 2012, thus defining interior passages). :

As the technical features were known in the art, this cannot be considered a special technical feature that would qtherv(/ise unify the
groups. . ’ :

Groups I-IV therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2022)




	Page 1 - front-page
	Page 2 - wo-search-report
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

