ORC POWER PLANTS WITH
HERMETIC TURBOGENERATORS:
FIRST PRACTICAL EXPERIENCES

Aleksandra Borsukiewicz-Gozdurf, Pawel Hanausek?*, Wojciech Klonowicz™

"West Pomeranian University of Technology, Department of Heat Engineering
Al. Piastow 17, 70-310 Szczecin, Poland
e-mail: aborsukiewicz@zut.edu.pl
*ITurboservice Sp. z 0.0., Wroblewskiego 38A, 93-578 Lodz, Poland
*e-mail: phanausek@turboservice.com.pl
“e-mail: wklonowicz@turboservice.com.pl



ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...

TEST RIG (2008) WITH R227 AND HIGH SPEED TURBINE - PROBLEMS WITH WORKING
FLUID LEAKAGE




ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...
SEARCH FOR A HERMETIC TURBOGENEATOR SOLUTION- MOBILE POWER PLANT
WITH MERCURY AS WORKIN FLUID

Nov. 22, 1960 B. F. DITTMAN 2,961,550
STARTING AND LUBRICATING SYSTEM FOR PORTABLE POWER PLANT

Filed July 23, 1958 2 Sheets-Sheet 1
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ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...
SEARCH FOR A HERMETIC TURBOGENEATOR SOLUTION - COMPLICATED VERTICAL
TURBOGENERATOR CONCEPT

U.S. Patent Dec. 7, 1982 Sheet 3 of 6 4,362,020
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ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...
SEARCH FOR A HERMETIC TURBOGENEATOR SOLUTION -PROBLEMATIC CONCEPT
OF SLIDE BEARING PRESSURIZING SAFETY

WO 92/05342 . PCT/F191/00295




ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...

OWN SOLUTION OF HERMETIC TURBOGENERATOR - ELECTRIC GENERATOR
COOLED WITH WORKING FLUID VAPOUR (Al (21) 390472 PL)




ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...

OWN SOLUTION OF HERMETIC TURBOGENERATOR - SLIDE BEARING
PRESSURIZING SAFETY (WIPO ST 10/C PL 395363)




ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...
ELECTRIC GENERATOR INSULATING MATERIALS VS. WORKINGFLUID VAPOUR -
TEST AND SELECTION




ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...

HERMETIC TURBOGENERATOR FOR SUBCRITICAL R227 CYCLE - DESIGN FOR

PERFORMANCE AND COOLING TESTS
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ORC POWER PLANTS WITH HERMETIC TURBOGENERATORS ...
VIEW OF THE MODERNIZED TEST RIG WITH HERMETIC TURBOGENERATOR

Hermetic Turbogenerator
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Electric power [kW]

FIRST PERFORMANCE TEST RESULTS (2010 & 2011) - NO PROBLEMS WITH
GENERATOR COOLING ENCOUTRED

10 1 I

X measurements 7.12. 2010 7
9 A measurements 17. 02.2011 //

® measurements 6.05.11 /
8 € mesurements 6.05.11 1/

= "electric load 2,5 kW"
— "electric load 5 kW"
7 = "glectric load 10 kW" / /’
A
o
5 / 7Y -
M A7
% %
X
4 X /
/!
3 — -
X L~
2 // 3 = //
/// X /'/ M
] ,// /7/ —
‘// 4// 4///

//:/ I,

0 f_..éﬁl:-
0 500 1000 1500 2000 2500 3000 3500

Turbogenerator revolution speed [r.p.m.]

11



HERMETIC TURBOGENERATOR FOR SUPERCRITICAL R227 CYCLE - NEW TEST RIG
TO BE COMPLETED AT THE END OF 2011
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