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The constant increase of energy costs, the depletion of energy resources and the issues linked to global warming require
new power generation solutions. It is moreover estimated that 1.5 billion people worldwide lack access to electricity, mainly in

remote and isolated areas of least-industrialized countries. Decentralized and environment-friendly technologies are needed
to generate electricity in those areas. The present work aims at developing a prototype of Micro Solar Organic Rankine Cycle

using two scroll expanders In series, and a field of parabolic trough collectors.

Purpose of the study

parabolic trough solar collectors

* Development of a test bench

* Experimental investigation of an Organic

Rankine Cycle used to recover energy from

* Improvement and optimisation of the cycle

Test bench description

solar collectors in the lab)

e Air cooled condenser

* Working fluid : Refrigerant R245¢fa

expanders in series connected

exchangers

* Variable speed pump

* Heat source: Electrical boiler (replacing the

* Expansion device : Two grid-connected scroll

* Evaporator and recuperator : Brazed plate heat

* Refrigerant tlow rate: Coriolis tlow meter

Scroll compressor adapted to run in

expander mode :

Simplified scheme of the bench
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Detailed scheme of the bench
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Predicted results :

* Maximal net electrical power: 3 kW
* Maximal cycle efficiency: 11,3 %

* 13,5 MWh/year

* 3 kW during 2300 h

Perspectives

* Study of the influence of operating
parameters (heat source temperature, air
flow, refrigerant flow and oil flow) on

performances

* Validations of cycle and components

models

e Automatization of the bench — validation

of control strategies

e Instalation of the bench in France with

parabolic through collectors

Solar ORC prototype

(ongoing experimental campaign )

0.9———— e 0.12 140 -
g e e Point nominal
s 08 ral K g T 130
® W ,___._.5_’__".'.5--"['" 10.1
i ' of el
: 7 ge e = Joos 0
o] ' P
% - 006 5| = 2726 | S,
o 0.5¢ —Oo—gs exp 1 = " 400 3180 bk 75|
% W — & Es.exp,2 004 J634
& 04} T Telmec, 1 an 4088 50
< : 4542
= Nelmec,2 |
5 03l ) 0.02
- 7 Tcycle 80
g [ 0 000 10000 15000 20000 25000 30000 35000 40000 251 e
0 l ! I I | L | | | = | L L I I I
S 0'230 0 100 10 1o 130 140 15% Qgy [W] 1125 1250 1375 1500 1625 1750 1875
TEU [OC] Figure 67: T_ev[?C] vs § _dot_ev[W] vs W_dot_net [W] 5 [J,"'l(g-K]
University of Liege — 13 Sept. 2012 @ @ @ \\\ L/, — Contact : ohwer.dur__nont@ulg.ac.be
DuonntI_O,dLﬁmort \01 Quoi_linI St; Declaye S, ':/ — ﬁ’. 'I -ﬁ?ﬁ. -"'T‘:.-"'
. pplied thermodynamic laboratory 4\ A 15 ,
enerume aerospatial et mechanical department , Sart Tilman, = ‘\&y L;__:g”/ {ﬁnmigﬁﬁgyg

B-4000 LIEGE #Un 2 power




