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

(19) World Intellectual Property 	
-, 

Organization 	 11111111011110111010101111101110110111011111011111111001101111101111011111 
International Bureau 	

r......Yij 

	

.......or::,„, 	
(10) International Publication Number 

(43) International Publication Date 	 WO 2012/166750 Al 
6 December 2012 (06.12.2012) 	WI P0 I P CT 

(51) International Patent Classification: 
F28D 19/04 (2006.01) 

(21) International Application Number: 

(22) International Filing Date: 
29 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
13/150,428 	1 June 2011 

(71) Applicant (for all designated 
STOM TECHNOLOGY LTD 
Strasse 7, CH-5400 Baden (CH). 

(72) Inventors: DUFFNEY, Scott R.; 
Little Genessee, New York 14754 
Dennis R.; 3442 North Drive, Wellsville, 
(US). YOWELL, Jeffery E.; 3020 

— 	ville, New York 14895 (US). 

(74) Agents: ZALE, Lawrence P. et al.; ALSTOM Power Inc., 
200 Great Pond Drive, P.O. Box 500, Windsor, Connectic-
ut 06095-0500 (US). 

	

PCT/US2012/039902 	(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, BR, BW, BY, BZ, 

May 2012 (29.05.2012) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, 

	

English 	DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, 

	

English 	KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 

(01.06.2011) 	US 	OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, 
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, 

	

States except US): AL- 	TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 
[CH/CH]; Brown Boveri 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 

	

920 Horse Run Road, 	GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 

	

(US). GRANTIER, 	UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 

	

New York 14895 	TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

	

Truax Road, Wells- 	EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

only): 	COWBURN, 

	

Road, Ulysses, 	Published: 

— 	with international search report (Art. 21(3)) 

[Continued on next page] 

— 
—  (72) Inventor; and — 

(75) Inventor/Applicant 	(for 	US 
_ 
= 	Lawrence G. [US/US]; 956 Cowburn 

Pennsylvania 16948 (US). 
= 
= = 

PATTERNS 

VI 
 	.....--1159 

(54) Title: HEATING ELEMENT UNDULATION 

= 

= 70 	77 
4

4

1

0.0

0 

59 	. . 	- • 	.. 	', _ - 	"..,,,,,.-.'..... .7,,O, . . , „.. \ 	,.....- 5 	1.....- 	-.'''''"..„-- 	...—.-- = 	 ,......=„ 
....--_0- ...„,./.7.

1., 

A2---- 
'-'d'  ' 	 " ' °I  ; . ' . ' 	 • —' - 	V I = ......."-—• ......, 

— ........... --..--.-. = 	 70 
... ._.... 	... ..___.

., 
rr ,,.,,,,,----- r

o 

 
.. — 	 — ---"-- 

_ 	 ----- 	 75 
_ 1 	 4 	71 

kr) 

	

IN 	 79 
SO 
SO ,—, 

	

_ei 	(57) Abstract: Heat transfer sheets (70) 

	

:::;) 	surfaces (71,81). The first and second undulation 

	

e,' 	ections. When the heat transfer sheets (70) 

O The ridges (75,85) redirect the air flow 

	

,-t 	improve heat transfer. The heat transfer 

	

.,. 	ways (99) that constantly redirect the air/gas 

/ 	 87 

81 
o' 

FIG. 5 
for a rotary regenerative heat exchanger (10) have a alternating first and second undulation 

surfaces (71,81) are composed of parallel ridges (75,85) angled in alternating dir-
are stacked, they create passageways (79) between them that direct air/gas through them. 

near the surface of the heat transfer sheet (70) imparting turbulence reducing laminar flow to 
sheets (80) employ curved ridges (95) having valleys (97) between them that define passage - 

flow minimizing turbulence, creating efficient heat transfer. 
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