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Feasibility Study on Flue Gas Waste Heat Recovery Hybrid Refrigeration System
RenJun LulJu LiYongcai Liu Chongxi

( School of Civil Engineering, Chongqing University, Chongqing, 400045 )

[ Abstract ]

system. Cooling the data center by recovering the waste heat from a power plant, and compare it with the pure steam system. From

Based on industrial waste heat recovery, this paper proposes a hot-water and steam type absorption composite

the aspect of energy saving, the energy consumption of the chilled water supply and return water in this Hybrid system at 7/12°C
and 12/18°C was analyzed and compared. Found that the latter is 6.5% more energy efficient than the former, and the 2.3 107
Nm?® natural gas is saved annually. From the aspect of environment protection, the flue gas exhaust temperature can be reduced to
the lowest temperature of 39.1 C, the maximum temperature dropped to 49.2 °C, completely higher than the flue gas dew point
temperature 58.7°C. Reduced the white plume of the flue gas, it has a certain effect on environmental protection.

[ Keywords]  Waste heat recovery; Hybrid refrigeration system; Smoke white plume phenomenon; Energy conservation and

environment protection

0 518§

I 25 0 R 9 A R D R 28 5 e DR S R
IR o B ) 7 SR AN T O 1) 0 {2 7 A 04 O
(R, XM R E R KR, i B E T R
I A, PR SR HYT REBCR A S fE — e T LRI
] e 0 B I AL

AT [ Tolk B FEATS A [ 5% B Y A £ 3 3
HEFEN), 3 1B DR A R VR A R I R o AR 16 AL

BEVRA I R, A7 AE R 7 Bt TR 2235F
SEARAFIORRA, T JeE HE AT A, HAREHEASA
Birh %, EARAETRTR 9% [FIINE X PR B 3 A 1T 4L
T — L A SR B IR AR AL AT 40%, At
Yt 60% I BE R AL 1 A HKHEA R AR, 45
MRZHRE, 2015 4 2.0 14 kW KIRER L H H
HEAIAEER, PUbRTT 6 S E vl afl, Ak
IR K R IAE LN 1240MW, WTRERFIX 5 R

EZfRifr: A2 % (1994.09-), B, fEEi-LwFsi4:, E-mail: 1641304273@qq.com
WIREH: S5 FE (1966.10-), 5, 184, #4%, E-mail: 1181367768@qq.com

Wk H 1 2019-05-16



+210 - fil 74

751 2020 4F

PSR T HE R, FL 7R AN 3G RIS fr 15
T, HEEEE F1HE R 30%034 . AR 24 A1 i 2K
WG AE R ML (ORC) 1E3R K R GEx H
JHIE IRV EAKHEAT [ SOR) FRIE 72, 75 H A4 AT (]
W AN 2.432x106MT, T8 FRUELE 82.997t.

BERE T E, 2011 3 E 1 T BREHR e IR
SHEEN 241201x108 12 m?, H4 HA AR IR 43 #4
FEAs L U 2 bR 2514 T (298.15K, 101.325kPa),
FLPT 2 B ARBETEE 1R 3] 23540x10% T3 AR EH
FIT 5 fi 0K 3] [ 4 RE VBT FE L 21 7.7%I60, IR R
FA SR S 57 A BB FH A AR Tolb s #A a0 %o
R [ R IR 22 0% 1) R e A Rz PR s 4

1 RS

ARTE AT R X, TH A — 5 O
AR -2 A G ), Bt o0 I REFE S E
AR taE, ) LB T 5 G 9F AR -ZEIRIK
BIERHLAL, 4 F 1 %, REEPLIE RN 2000MW,
AL E T 2x50th FIER < a . Bl
R 2 GRS, LA E R 1+1
BERSC, B 1 SRR SRR G2
AN R B HATADH A ZER L
it 0 43 Z8 VAR T Al 2 DL B 28 VR B R i xR
AERHLAE A o T T 08 SR B AR BR T 4%
PAER IR, H A FIK B AR A 34T (]
R . BT LAASCHR R A 614 R 40, R RN
(RTR AR TR B O AT 5

TH R A RAR A E N — IR BRI K
DR A LIRS B 20 A B TR M, R Ve S5 R 1 B
T, R F BRI ZF e, Wbz 51
A B KR A B, A2 AR R 2 AT G
Yy, HAJLLE H— 0 b= AR mi K, Hog #ivl g
BRI, YEAHCHE AR, AR K ZRTR B
TR RIS R AR 10~11%17), B X A
S RSO AN PR o) G S A Py [T A, o 7 )
FOE AT IR B ISR, X R B TR AR K

2 EEHIRERZRITREHFEREE
HAEHIARGH 14 6500kW 2875 B HIAHLA
19 & 2599kW HOKBLH A HLH R, LA X
| Sk bRig AT B i KR, R MATLAB #4F
X EGREA R AT EAITE, SRR

45, 1l 9 5 6500kW 7573 2L | A WAL HEAT % B4 #r o
2.1 RMEWEEHIA RGER R

I AT W TE IR B AT, ARSCHR IR
AR A R HA R GREE R 1 s, B
RIHIR E B IR EINE, HEN
HAEHA RGUS TR, FhZFCRBREILT
A o IR A FR B A B B FAE ST i oK B
e R GUHEATHEIR, 00 S ET UL ) 4R FA KT X el AL
I s B A, 10T DL 4 # i T A A H
o

a4
A SR A
K e=20C IR IR
- >
§ #KPtKe=98T
o
.;[ #AKEIA=20T
#Ke=45T

- RGBT »> AN (oo
s | R

X
FAR=300CT  #oKIK
A

1 RAEM RS FEE

Fig.1 Schematic diagram of waste heat recovery system
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Fig.2 Energy consumption of hot water and steam
systems at chilled water supply temperatures of 7°C and
12°C, respectively
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Fig.3 Total energy consumption of composite
refrigeration unit transmission and distribution system
(7°C, A5°C and 12°C, A6°C)
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Fig.4 Total energy consumption of composite

refrigeration unit system (7°C, A5°C and 12°C, A6°C)
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Fig.6 Recovered flue gas heat and energy savings from

the steam system
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