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Abstract An experimental study of an ORC (Organic Rankine Cycle) system has been performed for small-scale applications
in the range of a few kW for low-grade-recovery heat sources. The ORC system was equipped with a scroll expander.
Experimental tests were carried out using this system, and showed good performance and reliability for the small-scale system.
The effects of various operating conditions were selected as the main parameters for the performance of ORC system, such
as the expander speeds and mass flow rates of R-134a for expander inlet temperatures ranging from 100 to 190C, as

well as the thermal power, thermal efficiency, expansion efficiency, and volumetric efficiency.
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Fig. 1 Schematic diagram of ORC system.
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Fig. 2 Experimental set-up of ORC system.
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Fig. 3 T-s diagram of ORC system.

Fig. 4 Photo of scroll expander.
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Table 1 Operating characteristics of ORC system at 100°C of expander inlet temperature
Varignt Expander m, P T, P T P @y W @ e N Weo T s
(RPM)  (kg/s) (bar) ('C) (bar) (C) F5 (kW) kW) kW) (%) (%) &W) (%) (%)
2000 0128 162 933 87 289 1.86 254 10 242 509 623 012 35 74
Load 2000 0.186 224 977 83 290 270 358 27 331 626 639 029 67 114
2000 0275 291 928 98 307 297 500 39 433 652 689 062 66 110
1000 0.199 297 948 86 298 345 354 30 324 601 482 046 72 13.1
Speed 1500  0.198 264 983 86 298 3.07 365 33 333 671 571 039 80 126
2000 0204 243 998 86 299 283 386 30 342 612 643 036 68 120
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Table 2 Operating characteristics of ORC system at 150C of expander inlet temperature
Variant Expander ‘”'Lr P T, P T P, QH W;xp QL Nexp o Wp Mo Mehs
(RPM)  (kg/s) (bar) ('C) (bar) (C) B5 (kW) (kW) (W) (%) (%) &W) (%) (%)
2000  0.101 17.1 1412 87 295 197 248 1.0 232 491 361 0.10 36 79
Load 2000 0237 312 1465 95 313 328 464 48 391 61.7 475 058 9.1 158
2000 0292 369 146.8 114 312 324 560 6.0 446 658 524 0.89 9.1 150
1000 0202 352 1444 87 304 4.05 404 38 342 50.7 406 058 80 174
Speed 1500  0.193 30.1 1402 8.8 304 342 396 41 337 639 531 045 94 157
2000 0237 312 1465 95 313 328 464 48 385 61.7 584 058 9.1 158
Table 3 Operating characteristics of ORC system at 190C of expander inlet temperature
Varian;  EXpander m, P I, P T P Q@ W @ ey e We a s
(RPM)  (kg/s) (bar) ('C) (bar) (C) F (kW) kW) kW) (%) (%) &W) (%) (%)
2000 0232 321 1938 107 318 3.0 544 49 405 566 512 055 80 151
Load 2000 0249 340 1914 11.0 31.7 3.09 565 53 403 582 509 0.69 82 151
2000 0290 40.1 191.1 121 321 331 61.7 61 435 556 531 099 83 165
1000 0204 389 1940 105 31.8 3.70 424 40 355 469 361 0.67 79 189
Speed 1500 0203 340 183.0 105 31.7 324 425 44 346 577 475 056 9.0 169
2000 0209 29.3 1847 105 31.8 279 436 43 365 622 524 047 88 150
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conditions, and expander efficiency, for
various expander inlet temperatures.
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