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Abstract

generation system whose heat source are the industrial waste heat in the temperature range of

The present study calculates the thermal efficiency of Organic Rankine Cycle power

85~200°C in different industrial waste heat temperature, evaporating temperature and evaporator
outlet superheat conditions on the base of using the first law of thermodynamics. Choosing the most
suitable organic working medium from 19 pure potential working fluid such as R245fa, R600a, R601
ete. for low-temperature industrial waste heat. The results show that the optimum working fluid of
low-temperature waste heat in different temperature ranges are R290, R600, CF3I and R601. R245fa
and R134a have got wide application nowadays whose thermal efficiency after above-mentioned

working mediums.
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Fig. 1 Schematic diagram of Organic Rankine Cycle

1.1 #BtEH

IR 85~200°C Lak#, ¥ EEK (BE
f&F 100°C), #WHEEK (REETF 100°C), HK%.
BREARRERRRAF N 1000 kW, REREXK
BHEAEAERE, X ARKRFELRR, FEL
B R4 K A ICEC R RE B T R 2%

THR: FERSEEKRT 0°C7 HES TR F
LREXZXBANEBEERALRE, REERSHO

BE T WARR Tk AM#HORE Tu £ 10°C, L
RAR AR AL R 5~120°C([H]FE 5°C HH—K),
FERKHLANZCE R 0.85, Vet TREE Tt T
ORE Tor & 5°C, BB LRI E 5°C.

B AEIREK (HREHEFE, EFERA),
#ORE Tar H 20°C,

ViS5 THRYITES BN NIST 2464 REF-
PROPS.0 {£5Y.
1.2 HHRAREAERKR RS

BERRELTREMNIRE, A EERELE. B
BiHadisk, HER ORC M+, ARELE
BEI IR/, MidFAERUERE, ROfi—E,
HAHDIR/IMRERERBRE, HHURREE
BEE LR, BXAGVHEEIAR ISR

i 4-1: BRBHEERHR

Qu = M, (h1 — hy) (1)

AH, Qu = 1000 kW, AR Tk AIRAFHT; mw,
h LRRE;
R 1-2: BRI IEE MR

W = my, (h1 — ha) (2)

K, W ARGH XK.,
RERABOR:
_ W — WPump e (hl - }7'25) - (h4 - h’3) .
= Qn - hy — hy ®)

2 AP LRERE

AXETERALGHE, U R245 fa, R600a,
R601 1 R134a %5 19 fr ODP {H5 0 WAL LRIERN
HEXNS . MRS ETHEN LREEREE Tow.
fE 70~185°C Z 6], FEITHET, LIREREIKT 3
MPa (KE XM AT EERKR), ®T 0.3 MPa(K
BARFTRENZESE); BEEBE Tw, = 30°C, B
ERRANE SR B EENRRT KEE, 4 17
AN LRSI TRER R IEET LE;, H¥—1
B2 IR R E SR E IR S R R B E R RERET,
Xt 1R B A B B A B L BB IS BT E R
ME,

2.1 FYTHEARETE

ME—MEILE, EERARKET, &
REMIHE., BEEAMEEARKERE R4
TR AR, SRR IFERE TR SRR
BEHL IR,




1836

T 82 # 9 B ¥ #

37 %

& 2 o R218, R245 fa, 1E 4% & R601 A+ H
g, B g HERBEVHERFRRERSE, Te
hLFREERHOBRE (58 1(b) # Ty XFR), sup
RALRAEERRHOSRE,

ME R, R218 Big A BERMK, EitHrE
KB E BN HEEE 70°C —HERZEETER,
AT R R M DRENAE; R245 fa |
EEEREE R 140°C, [Fat REFPROP BiZ T %
BE FRA 166.85°C, HIiZEEY LRHAFEERE
85~200°C BMMEBE B T4E; 1IE2 5 (n-hexane) [H
R BT E, AR RBERT 115°C if, R

10

—~a—Teva=70°C

-8-g
| -
.
-
-
i i S -
b 1
bt =
-
Lo ]

® - sup=5K ® sup=10K—a—sup=15K w sup=20K
7 | 4 sup=25K » sup=30 K4 sup=35K @ sup=40K
o ® sup=45K * sup=50K @ sup=55K = sup=60K
20 F ® sup=65K 4 sup=70 K—w—sup=75K 180°C
4 sup=80K —» sup=85K @ 1p=90 K 170°
L& sup=95K @ sup=100K e g
18 F sup="9: I 150°C ![
& *—sup=105K @ sup=110 KI40°Q !! 33
= - 130°C_ m ! Xx f
= 16 | ®—sup=115K D 4 3 $ * 9
= e 1200, m @ 2y ¥ 82 $ %30
I ® sup=125K - l.x'<’ : L 1
110°C W e Ay gy od®exasgold
14 + "o A $0 e oz o2
5 VEArooe v
100°C ™o A 5 ¢ >oe 0‘."‘
= BoAvdareneveatioaves
12 | WCTOAVYAPOISGwanet AVersy
B0 Aveboeeng antAvares
80°C, TOAVYCP o600 roneas iPoee
10 -c‘v<,...*...:tv<>ooo*
IOAvq;...‘n.. 71)0.‘__'0
QLTS AYACPronen LY4re0 00
~—1“, 70°C °"Av<>0¢.t..
R SENSE | 1 1 1 1 1 1 il e
70 80 90 l()()ll() I’()H()l4()lﬁ()l()()l70180l‘)()
C
Lo "C
(d) R601

B 2 ARTERERTLARFHEVHEESRREE
Fig. 2 Thermal efficiency of Organic Rankine Cycle for
low-temperature industrial waste heat utilization
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pure working medium
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Table 1 Match between heat source temperature
and Organic working fluid

BERR BY ERE KERE S Lol
gE/°C IR E/C Hh/MPa T 1 /kW

85 R290 70 2.59 0.089 88.8

90 75 2.85 0.097 97.1

95 80 1.01 0.102 102.3
100 R600 85 1.13 0.110 109.6
105 90 1.25 0.117 116.5
110 95 1.38 0.123 123.1
115 95 2.40 0.129 129.3
120 CF3l 100 2.63 0.136 135.9
125 105 2.88 0.142 142.0
130 115 2.02 0.146 146.1
135 120 2.21 0.151 151.1
140 R600 125 2.42 0.156 155.8
145 130 2.63 0.160 160.3
150 135 2.87 0.165 164.6
155 140 1.33 0.167 167.2
160 145 1.45 0.171 171.1
165 150 1.59 0.175 174.7
170 155 1.73 0.178 178.2
175 R601 160 1.89 0.182 181.5
180 165 2.05 0.185 184.7
185 170 2.22 0.188 187.7
190 175 2.41 0.191 190.5
195 180 2.61 0.193 193.2
200 185 2.82 0.196 195.8
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