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ABSTRACT: The regional energy supply system is
powered by high-grade energy, which has problems such as
high energy consumption and serious environmental
pollution. However, based on the principle of "energy grade
matching, and cascade utilization", through utilizing various
high, medium and low temperature waste heat recovery
technologies, the integrated energy efficiency of the system
can be significantly improved, as well as the overall energy
consumption and environmental pollution can be reduced,
so it is of great concern. Through sorting out the
technologies of waste heat recovery in the energy industry
of steel, metallurgy and cement, and summarizing the
technological progress of low-temperature grade energy
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waste heat recovery and its application to district
heating/cooling systems, the characteristics of various waste
heat recovery technologies in the heating/cooling systems
were inquired. Finally, the feasibility and economy for
application of waste heat recovery technologies in the field
of the heating/cooling systems were analyzed with project
cases. The results show that by utilizing the waste heat
recovery technologies, the integrated energy efficiency of
the district heating system can be improved by more than
8%. And the operation cost can be saved by 20% in the
district cooling system through combining cold storage
technology with waste heat recovery.

KEY WORDS: low temperature waste heat; waste heat
recovery; district heating/cooling systems; energy saving
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Fig. 1 Schematic diagram of ORC
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Fig. 3 Flow chart of waste heat recovery and
heat supply of steel plant
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waste heat from flue gas of water source heat pump
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Fig. 5 Recovery system of flue gas from combined heat and power plant with distributed peak shaving heat pumps

[l 7K

48°C

FIREEYN
94.4°C

60°C

AP EIATE

AP EIATE

|
i
T

X

s
WA RbeRs

V\ﬁéi:ﬂ
| | e—
JHA-7K i
e e 1 Rew i
27°C E Y RER

K6 MERMEWRSRRER
Fig. 6 Flow chart of heat pump waste
heat recovery system

Db, HEMHIR FEREAREI 30 CRLR, Wk T “ B34
R, RN S AW HHE R T
10%~15%.

g bpriR, fEHMARG DA RAGTRKE
B A FAIBE B S BT A A R R At S A A A R 5
Bl %, AR 1 pE AT WIS 1B
K, AEMREE AR HEAT R AR, I il A AE
HIFI AR i . Ferpr,  rP IR TR AR FAE LA 2K
Yoot HATAAER) EZ 8, NMAH ORC ZEHA
[ S AR AR A, BSE Y P s iR AR B S (R R

RS AR [l
115C

A

A

T, AN E B B A F R SRR, AN AT
PR REIR R R, IR RE PRI AT LA
2.2 RMH/ELEMRS RGH IR A

TEHEA RS, R & iR AR S TS 4 T
T AL PR V4 HI K FRE,  SEGT 2 A1 5 2OF)
F o A ML 3 R AR 28 R0 60 C DA 43 #4,
I 2 R BRI EL 5~30 C ¥ K LAY 2 HIA K .
TEZ B RGH, @SR KAE R4k
W EETE 35~60 CHY, ZEMREAE, SEAEE
it B AR T X AR o S B R T R, (Rl
FErse R T A . JBE. KMEKN
74 R LA HOK RN, K R S BTN,
R T A AR 2 R WAk 2 U R i e
WEHNA AT, B THREAEFNE. fF
] % 252 Y 4 i [ 0 v DR A TR B R 0 B S
WA RGEHT RN, TR ROKRRT
XCRBE, WRERURE %, ZAGREWME 7 iR,
Bt Ak 2 PR P E A RSB E L, S RE
PR RGIRTHRE, LI T ReMFE, IRm T4
R . PR A g (A PR TS AT T
HE AR A N RGN EI RS, A#E



R’ B OB AR

583

F4% FoM
e 28 G2 R Ve 45 7L i 2 w0 BT < BTN
g e A VOV 51 N — ol 468 5% AT 0 98 PR 4 )
KRB RS, WS WMIEHAHK RGH 4+
EEBOKRGANG SRR, ZARG A LI A M
TEIA HIK R G R A RS KRR, AT
B4 T A I HOK RG0S B A o ) e )
A AR BRI SCH AT 1R A 8, 3R T AR B0 i
I WA AR R G AT Ve i, 2
BT i A A DL S AR A EORI AT, o B
R AR ARG TAEEE A 8 Pron. AIHk
SR T — RKARERRR IR BA B RS,
2 F GUA R A HLE & 2 e IR 12 1T
HEBHUERASPELE, Z ARG E HaiiER
e T 16.2%; HEMAHRABKMERGML, X

RAGFT S FIM TRV, ARG R BN
B TAFRRE R, NESFETTRIRS
ARIENCBOE T RS H A
HIV TG L

| o oo :
=] mAus |l
| EE e 5
)
| \ > ok N |
| 7
| TwD |, 0%
Lok i —— i i
| i 4 il
Lk ki | HOKE i 48 |
| WK RS i

K7 2AEKRREARRGRER
Fig. 7 Schematic diagram of high temperature
heat pump system with full heat recovery

WRETES #uk
\\ TR EA T R 4
92} \
8H 7H
ki - .
e 7H o) 15
Wl aiH @ t 4 . -
Nd 1
Wik i FEZRHL A
K 92
4H 1H 5
3
e s =
6H 54 A A B
R
] - l was
2
e w1 11y‘
! - Ak L
Vi
| —— | L 8 1 .
e
V  sammsamr
’// W
KGR T 5% e H PR S Hk

e HHEKMAKAGZEMNARGZHEE

Fig. 8 Schematic diagram of waste heat comprehensive utilization system of new type converter valve

bk, AL TRES, s
RIS e as R, BRI & A RS =SS %
HUAE AR A B BOR I & S48 i, 78 70 PRI 2R
GirP AR AR R 2 A B
R AR A% B TR ) v B AR A, e
RUBEEMEL, RESBET G, BROAA R
G IR HT LS . IbAh, RIR VA Hiv =K

ARG, MRS ). SRR RETRA AR
I/ COy HESAE 5 T R A 22 L% .

3 ILENHA

3.1 AW A RIS I E R

B9 H 30 MW B AR B 100 H AL T
HWEBEAAF IR, B H e



584

REE: XRPRPLL R RIAE N

Vol.41 No.6

BIRAFE, R RREWE 9 Fin. %0
HE& 2 & 35 th i, MEFEEHN 35.88 t/h,
TEARMERAS F AV A BB PLAHRS R 23
75 m¥h(29 kalh), HERRELRE J 145 °C, HHAHK
ZIRE N 23.68th . il E tEHGhIR S 4 A 50t/h,

e ALY FUR S 90t/ o BT SR BB A 3 Ak
51 Ji m?, SREEHIEIR A 45W/m?. 3R 14 &
THAE 2 S8 U IS AT, VRES K L 4LdE
R AME 50 tth TR, KREIDIEN
29.3MW.

y BHA LA
FEE | Tl AL ZEEE AL, &l HEHLLH
0.092th | # 250 °C 200 kW
0.3MPa 460°C
v 0.1MPa
1.3th C 41 90°C
2.16th S0th ‘ e
20C ) A
AT | 21.7th 280°C, 0.98MPa
£FRTD 540°C, 9.81 MPa, 150t/ -
%%T v 7ot 0.03MPa
o5 ¢ . 2 461kJ/kg
321.4°C 280°C 70°C
1.64MPa 0.98 MPa
A y
72°C
1.2MPa
289.2k/kg .
15°C ) FEZibL ¢
285.5th 7249KW | :
4264kW 120°C _ ! 4
) 11476 th 88°C vERsy N
08 °C 171.39th _ 2985kW, : ]
 32411kw [13957gh 1 VREE PREED -
e
33760 [587.9KW o =
160.8kW 55 °C I -4 6 —
> 635 kW 33.76th | 587.9kW | e e
40°C :
4 % 20°C I >
i : .
4L 10°C 5C
I B4 209.55th I
- 10C C
20C 587.9kW

B9 LEYRARKT RS RAERNEE

Fig. 9 Schematic diagram of scheme flow of biomass cogeneration system
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