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ABSTRACT

Economic analyses on power generations from biomass-fuelled modular organic Rankine
cycle (ORC) power plants available in the market were considered. The net power generations were at
35 and 65kW. And economic analyses from effect of hot water at various flow rates and temperatures
to generated power. When the supplied mass flow rate and the inlet temperature of the hot water at the
cycle evaporator increased, it was found that the thermal efficiencies were increased and the unit costs
of the power generation decreased. For the ORCs at 35 and 65 kW, at hot water mass flow rate of 12.6
/s and evaporator inlet temperature of 116°C, the thermal efficiencies were 16.9% and 16.53%,
respectively. With palm bunch as feedstock for heat source, the levelized electricity unit costs were
lowest compared with other biomass residues which were 6.66 and 4.85 baht/kWhe, respectively.
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4 4200 4400
KR S— Upto 35kWe | Up to 65kWe
Hot water input L 170 - 240 170-240
temp range (*C) {77-118) [77-116 )
"fn‘:;‘" Thermalinput | MMBTU/N | 102171 10229
Parameters | ""E° [kWth] | [300:500) | [300:860)
£pm 50200 50-200
Flow rate range
(Vs] [32126] [32:1286]
COD!'“]‘, waler F 40- 110 40-110
nput temp range [ C) [443) [4-43)
;‘:"; Heat rejocted MMBTU/Me | 13-14 13-27
03 to cooling water
Condensing angs [ KWth ] [ 380410 [380-795 )
Parameters -
Cooling water gpm 220 350
flow rate /g ] f1201 1221
°F NA <100
Air Ambeent air temp -
Condenlig ['C) NA [<38])
Conditions | Heat rejected to | MMBTU/hr NA 13-27
condenser [ KWth ] NA [380-795 ]

51 7 misiimesaussauzvesIginsussiumsouns dvuna 35kw tag 65kw [12], [13]

0 1 ElectraTherm Water Cooled Condensing System Performance
GREEN MACHINE GROSS POWER OUTPUT
120 - (Cooling Water Conditions of 70°F [21°C) / 350GPM [221fs]
40% Glycol by Volume)
100
g Hot Water / —
e ‘ Source Temp / /"”-‘_
5 w0 T
E ‘ A A
® e 230°F [110°C) -~ ‘ e
= 220°F [104°C) / ,///. —
g 210°% [99°C) /":/—/’/ [
a 40 4 200°F [93°C) __—
[ —
190°F (88°C] — —
180° [82°C] T
20 ‘ 205 770
0
0 S0 100 150 200 250 300 350
[0] [3.2] [6.3] [9.5] [126] [15.8] [18.9] [22.1]
HOT WATER SUPPLY FLOW RATE (gpm [1/s])
This graph displays Green Machine gross power output over different hot water
temperatures and flow rates, for a given water condensing point,

'
= a

H k4
310 8 nsludasaussauzvenihdounguugiuazdnsims nad1an [11]
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