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1. RECENT STUDIES ON SURFACE ROUGHNESS AND WETTABILITY
EFFECTS IN POOL BOILING

2. OPTIMAL SIZING OF HEAT EXCHANGERS FOR ORGANIC RANKINE
CYCLES (ORC) BASED ON THERMO-ECONOMICS

3. STUDY ON THE IMPROVEMENT OF THE PERFORMANCE OF A NOVEL
ADSORPTION HEAT PUMP SYSTEM FOR GENERATING
HIGH-TEMPERATURE STEAM

4. EFFECT OF HYDROCARBON ADSORPTION ON THE WETTING OF
RARE EARTH OXIDES

5. HEAT PIPE APPLICATIONS IN COOLING NUCLEAR FUEL

6. THERMAL FLUID FLOW TRANSPORT CHARACTERISTICS IN PIPE
FLOW USING GRAPHENE-OXIDE-NANOFLUID
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% = KB engk 47 OPTIMAL SIZING OF HEAT EXCHANGERS FOR
ORGANIC RANKINE CYCLES (ORC) BASED ON THERMO-ECONOMICS”
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£(7) ORC ~ [Hfffiev]

Working fluid Heat source temperature [°C]| Manufacturer(product)
R245fa 80-150 BEP (E-rational)
R245fa 77-116 Electratherm (Green Machine)
R245fa 120-150 Bosch KWK
R245fa 91-149 Turboden (PureCycle)
R245fa >120 GE (Cleancycle)

n-pentane 150-300 ORMAT
toluene =350 Tri-O-Gen

# (= )% 21 ORC 2. 1 1e/ R R FAAF ~ £ RIE A & g e oo

AW LR EHRI00CEF R 2 BEBT LR £l
AR 1 R B FAok (2)977 - B i 4 A case: SA case
i@ a2 #2#Ee gt > SICcase Pl L H 35§
D RIS €A S

(=) ORC fikif [ @iy s
Variable Description Lower Upper
e f Mass flux working fluid condenser [kg/(m?s)] 10 100
T Mass flux working fluid evaporator [kg/(m?s)] 10 100
PP, Pinch point temperature difference condenser [°C] 5 15
PP, Pinch point temperature difference evaporator [°C] 5 15
T. Saturation temperature liquid condenser [°C] 35 50
T, Saturation temperature liquid evaporator [°C] 55 90
N, Number of passes hot fluid side evaporator [-] 1 3
N, Number of passes cold fluid side condenser [-] 1 3

19



g
tn

g 2950
E 23 -
@, 2750
< 21 2
8 o
= 2550 | 19 &
@ (1]
E e
= 1.7 ®©
2 2350 | o
> .
= 15 8
£ 2150 | &
3 1.3
&

1950 ‘ ‘ ; - 1.1

50 70 90 110 130 150

Net power output [kW]

BICE ) BRI SIC S SA SRl sk IS

() Case of minimum SIC

Cycle Heat exchangers

Variable Value Variable Value
Wet [kW] 115.6 A, [m?] 62.6
Whermal [Y0]  6.58 A, [m?] 109.6

Te [°C] 71.53 Ne hg [-] 1

Tec[°C] 38.8 Neer[-] 1

Cinw [K€] 231 Mepy [-] 51

STC [€/kWe] 2005 M.t [-] 88

e s [kg/ m?s] 93

Mews [kg/m?s] 54

Z<(=r) Case of minimum SA

Cycle Heat exchangers
Variable Value Variable Value
Wet [kW] 93.1 A, [m?] 43.8
Wihermal [Y0]  6.88 A, [m?] 70.4
Te [°C] 75.4 Neny [-] |
Tec[°C] 38.8 Necy [-] |
Cine [KE€] 197 M, pr[-] 40
SIC [€/kWe] 2120 Mecr[-] 48
e wy [kg/(m?s)] 91
ews [kg/(m?s)] 76
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(a) AFM image (b) Graphene-oxide nanofluad
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