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

Organization 
International Bureau 

(43) International Publication Date 
25 April 2013 (25.04.2013) WIPOIPCT 

(10) International Publication Number 

WO 2013/059764 A1 

(51) International Patent Classification: 
F28C1/00 (2006.01) F04D 27/00 (2006.01) 
F28F 27/00 (2006.01) 

(21) International Application Number: 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

PCT/US2012/061244 

21 October 2012 (21.10.2012) 

English 

English 

(30) Priority Data: 
61/549,872 21 October 2011 (21.10.2011) US 

(71) Applicant: PRIME DATUM, INC. [US/US]; 4085 Route 
247, Canandaigua, NY 14424 (US). 

(72) Inventor; and 
(71) Applicant : ROLLINS, Patrick [US/US]; 4085 Route 

247, Canandaigua, NY 14424 (US). 

(72) Inventors: LUCAS, George; 8888 County Route 87, 
Hammondsport, NY 14840-9788 (US). COSTELLO, 
Joseph; 303 Valleyhigh Drive, Inman, SC 29349 (US). 

(74) Agent: NUZZO, Raymond, A.; Law Office Of Raymond 
A. Nuzzo, LLC, 579 Thompson Avenue, East Haven, CT 
06512 (US). 

(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, IS, JP, KE, KG, KM, 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, 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, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
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). 

Published: 
— with international search report (Art. 21(3)) 
— before the expiration of the time limit for amending the 

claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h)) 

•t 
l> 
0\ 
© 
en 
i-H 
o 
CJ 
o 
& 

(54) Title: DIRECT DRIVE FAN SYSTEM WITH VARIABLE PROCESS CONTROL 

(57) Abstract: The present invention is directed 
to a direct-drive fan system and a variable pro­
cess control system for efficiently managing the 
operation of fans in a cooling system such as a 
wet- cooling tower or air-cooled heat exchanger 
(ACHE), HVAC systems, mechanical towers or 
chiller systems. The present invention is based 
on the integration of key features and character­
istics such as tower thermal performance, fan 
speed and airflow, motor torque, fan pitch, fan 
speed, fan aerodynamic properties, and pump 
flow. The variable process control system pro­
cesses feedback signals from multiple locations 
in order control a high torque, variable speed, 
permanent magnet motor to drive the fan. Such 
feedback signals represent certain operating 
conditions including motor temperature, basin 
temperature, vibrations, and pump flow rates. 
Other data processed by the variable process 
control system in order to control the motor in­
clude turbine back pressure set-point, condenser 
temperature set-point and plant part-load set­
ting. The variable process control system pro­
cesses this data and the aforesaid feedback sig­
nals to optimize the operation of the cooling 
system in order to prevent distruption of the in­

dustrial process and prevent equipment (turbine) failure or trip. The variable process control system alerts the operators for the need 
to conduct maintenance actions to remedy deficient operating conditions such as condenser fouling. The variable process control 
system increases cooling for cracking crude and also adjusts the motor RPM, and hence the fan RPM, accordingly during plant part-
load conditions in order to save energy. 
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