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[ Abstract] Waste heat recovery for heating is an important means to realize energy saving, emission reduction and clean heating.
The effect of low return water temperature of heating network on waste heat recovery rate for the steel plant was quantitatively analyzed.
A waste heat recovery system for heating by reducing return water temperature was also developed. The principles was proposed to guide
how to determine the internal heat exchange networks in each waste heat recovery unit. The equivalent coefficient of performance
(COP) of the novel waste heat recovery heating system was introduced as the performance index. The whole low-grade waste heat re-
covery heating process was exemplified in a particular case study and its economic character was analyzed in detail. The results show
that if the return water temperature of heating network decreases to 15 °C, the low-grade waste heat recovery rate of the steel plant
would reach up to 100% , and the equivalent COP is 6. 1. Utilizing the waste heat recovery heating system increases the heating capaci-
ty of the primary heating network up to 798 MW. The static payback period of the waste heat recovery heating system for steel plant is
4 years, so it has good economic benefits.
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Fig. 1 Waste heat resources in different temperature

ranges in a steel plant
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Fig. 3 Low-grade waste heat recovery system of steel mill by reducing return water temperature of heating network
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RN IR P RHIENRE/C FRIEE/C O R/ (h ) WE/MW R AT/MW
AR HIK 1 30 25 6 373 37
FREROK 2 40 36 7105 33
RBRIE K 3 41 36 1033 6
PR B IK 4 42 40 6 890 16
o PR IK 5 47 42 4134 24 210
FRAREOK 6 52 48 2584 12
FLARTMLER K 7 35 32 1722 6
FLAE K 8 38 36 2273 19
FLIZ K 9 44 39 383 8
il g K 10 34 27 6 029 49
eI 5 TLE/C W/ (10°Nm® -h~')  #/MW A/ MW
FEPRA 11 200 28 28
e %%ik’i 12 104 100 71
PR A 13 260 30 24
PRI SR RS 14 112 40 12
LA A= 15 156 20 7
el = M/ HEPE J1/kPa it/ (t-h™ 1) Pt/ MW P ATt/ MW
2 x N65 ML Z K 16 39 6.28 333 200
ZA N45 THREENLA = A 17 39 7 80 48 287
ezt & ML Z 3K 18 39 5 23 14
e Rk AL Z 75 19 39 5 42 25
W AR AR AT/ MW 668

¥ s M HE . www. stae. com. cn



B R 5 TR

15040 Science Technology and Engineering 2021,21(35)
3.2 RAEKRFHRAEHE PBT B AL . VA BT 2 (Wt | e dhds oK

M 1 PGS HIRTTREE |75 R IR R
S AR (1), AT A K R A A i
210 MW,

R ASCTR B T A MRS o AN R TR,
F CoolPack A4 78 WA A IR mTUSC AT | J5 %5 E, AR
P (2) A (3) B 2 MR B A BRI R
171 MW,

1 TP ZIRIEE 2R K, R Wa-
terPro BRI, B 5 = IR AT IR IRCRT 5 RO K8 1, AR B
S (4) B RE Z A AR R R 287 MW,

R, K S FR RS 11 805 vh B —IK
TR [1] 7K 28 L PAEROK P 1o 28 — R BIN L Pl R
[RIACHREE 45 °C (1 ) FEARZE 15 °C (1) )5 , HEAR) ", H:
H1,6 711 t/h BY— IR [a] 7K [RLACHE ER K A, T
THZ 42 °C , BIA— RIS [ K ISR A A TR T
F 44 °C , PIR—R IR [ K IR K | PR [ e = K
AACEETF R 64 C (1)  FSFHMNT T ENE
MR MAIZEINIAZ 70 °C (¢,) , LAl R HERELR
LI COP N 8. 5 (— IR MM S H K 45/15 C.,
TR ZECH 50/40 °C) , K (9) ATAR I T4
T A PVIERR R G5 COP M 6.1,

I IRIE AR A P AR I 9 2 e 9 ) R IR
R, ) PR BN O, REEIE B KE
B10 km, Hof HAR S BORME W35 2, B17 9
F& OKFIBAT R AT B 1T B S Z IR A AR
Wiz 17 A 9% . 7K 28 A A3 33 17 B ] R
2 880 h( YHbAFHEBE I A]) | e B — A FE 1Y
BH 7454k 5 mH, 0" 4 38 A 1T A9 BE 1 351 5 A
PR 1355 19 50% |, K A% n BLT0% . 7K
RHAETR R
mgAH
Wiw = 3 goon
K (10) W . g A M E TN m A — KR 7K 3
H,v/h; AH R EJERE, mH, 0,
TR R TR, S A9 P K L4 R
7 2% B A PRE SR U [0 00 = 95 A9 38 AT AR AR
K., =3.6 x107K, Y, 0Q,,

(10)

(11)
®2 RAOBRZVREGESHRE

Table 2 Reference parameter for initial investment

estimation of waste heat recovery systems

BH H g
. , NN
1%/%%@"[& 668 MW E@f&&l{i%m,f&}%f@*ﬂ %«z%ié%m/(m.w—]) 0 225
ZRIIFERETI R A 82 MW, [R] it L AR RERE T K Ay 48 BB/ (T m ) 800
MW , K34~ RS IEIREE 710 798 MW, TR BB 2 P o B4R 4 2 P L1519 10
. AL TR N A ST 0 % 50
4 BFUBENN A RTREVE (TE-W ) 0.5
s ; ; NP i/ (Jtem ) 25 000
lz%ébﬁﬁﬁ@:ﬁé&ﬁ%ﬁﬁ*ﬂﬁ’f ﬁ‘}zﬁo /\I:Fla
2517 th
BeHAR2
15C [ 0C - 37°C 40°C
2975 t/h L—— 2975 th
W83
458 t/h
15°C 15°C 20 C - 35°C P 41c 42°C
> BT #H28 529 >
6711y 1093 ¢h 1093 R Aoy g
15 ¢ 31°C
— 15°C 31 36 C 44C
11 805 t/h HABR10 Hehafa e BRS
2643 t/h 2643 t/h
15C
S04y |731h [2970 1m [7131m [ 492 vm | 188 v
1 12 13 14 15
48 °C| 44 | 44| 36 °CJ sc| s
U 5094 t/h
64 °C i 62°C iy 61 °C L 58 °C Ly 43°C
HHR HBER HER BEA
] ¢
O 11805¢h | 19 #18 w17 #16 111 805 un

KI5 HEHA) RE T RRAR AR (] 7K Il 8 A R I i g A2 4

Fig. 5

Flow chart of waste heat recovery of a steel mill by reducing the temperature of heat network return water
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