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K c atm kPa-gage | cal/mol J/g J/g
T =T-273 o1 (P1 Hev (Hsv/72.2) . v U
1)% 101325 X 4.18605 BAMA KL ATE
=
28.0) 1.000 0.0) 5,968] 346! % 346.02 0.3273545( -EHRUERE
370 1.351] 35.6) 6.188| 358.77 337ﬂ 0246357 EBM
47. 1.848] 85.9) 6437 372.92) 32851 0.183144| p . =
57.0) 2474 149.4] 6.689) 387.82) 318.82] ooy EERNFE
67.0) 3.247] 221.1] 6921 401.27] 308.79] 0106731
. 71.9) 4.189) 323.1 7.166| 415.47] 298.36] 0.083296|
360.000) 87.0) 5.319) 437 7.409) 429.56) 287.34) Sl
370000 97.0) 6.661 573.6) 7,644 443.19) 275.63) EH&iRR (KA
380.000) 107.0) 8.238] 7334 7.888] 457.33) 263.28] 00
900
X _ « experimental data . "
BE FAFIE S BHAEK T ZIE— FREEBB HRCEEEER 3™ +
o N = m 16w model TO2S as of Sep 2010 ..
K c atm kPa-gage | kcal/kg Jg J/g m/ke N anigoyater i
o 60 *
.y P1x 98,0665 - H
T =T-273 P1 o125 Hsv  |Hsv 4.18605] r v o .
v
373.000 100.0) 1.03323) 0] 639.15| 26755 2,256.5 Te73000 | &
383.000 110.0) 1.46090) 419 642.81 2,690 22296 1.200040 | § W v
393.000) 120.0) 2.02460) 972 646.31 2705 22019 0891524 | H
130.0) 2.75460) 168.8] 649.64] 27194 2,173.2 0.668136| .
140.0) 3.68500) 260.1 652.78] 2732 2.143.4 0.508494] "
150.0] 374.] 65572 2,744.9 2,112 0392447 0
160.0) 516.7] 658.43] 2756.2 2.080.9 0.306756| 0 50 100 180 20 260 30 %0 40 450 500
170.0) 8.07640) 690.7] 660.90] 2,766.6 2,047.6 0.242553] Inlet Port Pressure [kPal
180.0[  10.22400) 901.3 663.10] 27754 20128 0.193800]
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Working fluid: water Rotary Heat Engine Simulator
Feed water temp. at  Boiling temp. Engine inlet xg:lli?r]]e [;Lamber Theoretical Actual
levaporator ("C) at atmosphere (‘C) steam temp. ('C) ) 9 steam flow (g/s) steam flow (g/s)
95 100; 140; 291 9.53 10.25
" Specific density of :
Enthalpy of feed water Enthalpy of engine o Rotating speed of
o engine inlet steam :
(3/g) inlet steam (J/g) (glem®) drive shaft (rpm)
397.0 2,732.6! 0.001964: 1,000.6
Engine outlet Engine inlet . .
steam pressure (kPa- steam pressure (kPa- Eﬁ::':hga;pff(l; f zm:)""g speed of rotor
labs) abs) P P
83.9 361.0 16.68 5.56|
Heat input (W)
239311
Pressure difference  :Produced mechanical work
lbetween engine inlet  per one rotation of drive shaft
land outlet (kPa) (Nm)
277.1 80.6
[Theoretical torque Mechanical loss,
(Nm) Actual torque (Nm) estimated (%) Gas leak (%)
12.83 10.91 15.00: 7.50|
Produced electricity Heat efficiency
(W) (%),
1,142.9 4.78
»
i R DRTE
o RIK=H 0 o
R245fa P-H
| Liquid hm/ as i
12
Liquid + gas
N ELL
s frsms
T evaporator
i 7o
: e + -+ g
Lig. pum| L = der
» RS (T (FEEM s
/ som
I condenser -l
o I
o =0 £ = am =0 o
ey bari
DUTY REQUIREMEH TS Side1 Side 2
Heat load [ 29518
Inlet vapar quality 0.00
Qutlet vapor guality 1.00
Inlet tempe rature °C 40.00 Q000
Evaporation temperature (dew) °C £3.00
Superheating K 5.00
Cutlet tem perature °C 65 .00 6062
Flow rate | 1.467 kais 2500 s
-inlet vapar kats 0.0000
Fluid vaporized kot 1.467
Max. pressure drop kPa 500 500
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10 KW

Heat Mass Balance HFC245Fa

#Input only colar cell.

Output Engin Output 10480 W Input 283
Temp Ratatian 283 ms Temp
360 e wer 35923 Nm LER-T]
Puressur Cylinder Vialume 1308 oo Puressur 6z
220 kPa Riotate Torous 5717 Nm APuressur
WorkDut Decentering 15 mm 382 KPa
208 Klkg 570 Cylindsr Wide B0 mm Stzam Flow Rats
Boiling Point Rotor moving Radius 105 mm 3540 oo
1 The circumradius 182 mm 10686 2/s
Genaratar Torque 003 Nrm/rps  Volure Wagor
Total Heat Exchange
Machanical Loss 50'% 25639 KW
Exparsion Steam Volume
Working Fluld — ke/kg 41226 cc
Input 8804 03625
Output 30784 08789
CW Liguid % 7036 69232
GV Vapar % 8716 265163
Cool Total 162,004
Gooling Water Out Put Temp Wasts Heat Out Put Temp
Te 35 Temp 66
20°C ~45 Hest Loss 85 'c 44 Heat Loss
Flow Rate Flow Rate Heat Efficiency
400 Vs 330 Vs 515 %
Density 1308 2
Pump Flow Rate 830 co/s .
Heat Exchange(nf) W/ Temg Heat Exchange(kw] Heat Exchange(r’) WG TempG Heat Exchanga(lw)
cl 1468 5173 570 35 19141 H1 734 211 Ti6 1034
cz2 1468 2587 465 275 8570 H2 1468 33715 666 18537
ca 734 323 360 23 1188 H3 1468 1887 360 8268
Total 3670 8,083 sg04 * HNSA 28808 Total 3670 5273 25838
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12[ 1069 kWhi# | 461799 kW
i 5.06 6.61 kWhFi | 120366 kW
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