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(57) Abstract: A microvalve assembly (30) is integrated into a 
printed circuit board (PCB) substrate (31). An aperture (32) in the 
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be a cantilever section of the PCB substrate. Displacement of the 
closure member to vary the cross-sectional profile of the flexible 
fluid pipe can occur entirely within the plane of the PCB substrate 
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I member can also occur entirely within the plane of the PCB sub-
strate, providing a very low profile of microvalve particularly 

34 	 suited for integration into a fuel cell stack (1). 
40 

31 

= 
A-A view 	 f30 

Non-actuated 	\ 
41 	33 	

-15-30mm 	
80 

C) 	-3mm t 1 	
1-'''--31 

li 
41 38 39 

Actuated 	

iit 

	32 	34 	80 	81 

/ 	/ 	/ d) 	1 	 L—.1.-- 31 	...., vi 
30 

33 	 81 
li 
IN 
GC 	 FIG. 2 
0 --.... 
71' 
1-1 
0 
N 
0 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
12 June 2014 (12.06.2014) WIPOIPCT 

(10) International Publication Number 

WO 2014/087160 A1 

(51) International Patent Classification: 
F16K 99/00 (2006.01) 

(21) International Application Number: 
PCT/GB2013/053206 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

4 December 2013 (04.12.2013) 

English 

English 

(30) Priority Data: 
1221885.5 5 December 2012 (05.12.2012) GB 

(71) Applicant: INTELLIGENT ENERGY LIMITED 
[GB/GB]; Charnwood Building, Holywell Park, Ashby 
Road, Loughborough Leicestershire LEI 1 3GB (GB). 

(72) Inventors: OSTADI, Hossein; Intelligent Energy Limited, 
Charnwood Building, Holywell Park, Ashby Road, Lough­
borough Leicestershire LE11 3GB (GB). ADCOCK, Paul 
Leonard; Intelligent Energy Limited, Charnwood Build­
ing, Holywell Park, Ashby Road, Loughborough Leicester­
shire LEI 1 3GB (GB). KIRK, Christopher James; Intelli­
gent Energy Limited, Charnwood Building, Holywell Park, 

Ashby Road, Loughborough Leicestershire LE11 3GB 
(GB). ELLIOTT, Zachary; Intelligent Energy Limited, 
Charnwood Building, Holywell Park, Ashby Road, Lough­
borough Leicestershire LEI 1 3GB (GB). 

(74) Agent: CHARIG, Raymond Julian; The Belgrave Centre, 
Talbot Street, Nottingham Nottinghamshire NG1 5GG 
(GB). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, 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, 
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 

[Continued on next page] 

(54) Title: MICROVALVE 

30 
\ 

Non-actuated 3,9 r38 35 

a) 

A-A 
f ^36 f s 

A-A 

33—-
37^ 

I 32 
34 

b) 

31-

Actuated 

(57) Abstract: A microvalve assembly (30) is integrated into a 
printed circuit board (PCB) substrate (31). An aperture (32) in the 
PCB substrate includes a closure member (33) extending into the 
aperture. A flexible fluid pipe (38) is disposed between the closure 
member and a closure edge (37) of the aperture. A displacement 
member (34) is coupled to the PCB and is configured for thermal 
actuation to displace the closure member so as to vary the cross-
sectional profile of the flexible fluid pipe. The closure member may 
be a cantilever section of the PCB substrate. Displacement of the 
closure member to vary the cross-sectional profile of the flexible 
fluid pipe can occur entirely within the plane of the PCB substrate 
and movement of the displacement member to displace the closure 
member can also occur entirely within the plane of the PCB sub­
strate, providing a very low profile of microvalve particularly 
suited for integration into a fuel cell stack (1). 
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