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FE: UShAPREE B R IR IR SE 4, BP9 TIRE (450°C—700°C) e G
K AR = 3 AT, JF B T 2 M AT, f4E: NaOH. CaO. Fe 3. Fe:0s. CH DL Rybf i,
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TRIGTLE hy 550°C I, S = R d o AEBAERIGHLE 550°CHY, XLk T 2 M db 7% 55 24 =4
AR fHH 458 MALFIRE, SRR =5 m A H .

RERIA]: IR ML, SR

Abstract:With catalytic pyrolysis tire rubber powder dynamic mixing plant of experimental platform,
temperature (450 ‘C -700 ‘C) was studied to the influence of tire rubber powder pyrolysis product
distribution, And compared the various catalysts, including: NaOH, CaO, Fe powder, Fe,03, C powder and
BF slag, the impact on the tire rubber powder pyrolysis product distribution.The results show that in order
to achieve a high Pyrolysis oil yield , moderate temperature are required . At temperature of 550 C, the
maximum pyrolysis oil production yield reached 58% . Atthe best test temperature 550 °C, compared the
various effects of catalysts on the pyrolysis product composition distribution. Conclusion: catalyst type,
content of different have different influence on product.

Key words: tire rubber powder;catalytic pyrolysis;pyrolysis oil
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Theory blast liquid furnace slag waste heat recovery

Qiurungiang xuzhengpeng
(Foulon Shandong Iron and Steel Co., Ltd. Shandong Laiwu 271118)

Summary: Article illustrates liquid blast furnace slag the sensible heat recover  necessity
Briefly describes the current development situation of blast furnace slag waste heat recovery technology,
And focused described  blast furnace slag waste heat recovery  micro-water quenching method. The
technology will majority of cooling water evaporated into middle pressure saturated steam collection,
Then the cooling process for hot air circulating , again through the waste heat boiler waste heat recovery ,
Recyclable heat 257.7 MJ/ tons of iron, comprehensive recovery rate can reach 87% , compared with the
traditional slag water quenching process can save water consumption 7~9 /tons of iron.

Keywords: blast furnace slag utilization of waste heat micro-water quenching
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Optimization of waste heat utilization in heating system based on Smart City

Lljin-xia RENji-de ZHANG Pei hua
( Department of Automation, Shanxi University", Taiyuan 030013,China; Shanxi Pingshuo Coal Gangue
Power Generation Co. Ltd. %, Shanxi Shuozhou 036800)

Abstract:With the continuous development of automation technology, computer technology, Internet
technology, the smart city heating system waste heat utilization optimization research will become an
important research direction of the central heating system. In this paper, a 300MW direct air cooling unit
was carried out to optimize the technology of low vacuum circulating water heating technology,eliminating
the intermediate heat exchanger station directly to the heating network water source heating with heat to
send to each region,and the water supply pipeline installed in the booster pump and throttle valve and set
the temperature, flow and pressure measurement points, etc.The introduction of smart city Internet of things
technology to conduct a comprehensive perception of the entire heating system,through the intelligent
control algorithm for the heating pipe on the water pump and throttle valve for rapid and accurate
control,Increase the heat transfer efficiency of the heating system,make use of waste heat more fully and
achieve energy saving and consumption reduction.

Key words:smart city; surplus heat utilization; the Internet of things; Energy Saving
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The use of waste heat of coke oven gas to methanol

Niu Xin Zhang Hongen Chen Tongyao Sun Zike Guo Mingming Hao Yingxuan Zhu Bin
(Henan Zhonghong Group Coal Chemical Co.Ltd,Pingdingshan Henan 467000)

Abstract: This paper introduces the coke oven gas to methanol production process, the use of low
distillation process gas waste heat into energy, crude methanol refining, production of high-purity refined
methanol. After the conversion and the effective use of stripper stripping crude methanol conversion of
waste heat as a heat source for the distillation column preheater, which play a converted gas waste heat
utilization, and isolated high-purity refined methanol product.

Key words: converted gas; low-heat; reboiler; distillation
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RERE: mE CCPP; MR E AL WKEIL; AR

Discussion on Application of coupled type production of gas - steam combined cycle and
low temperature multi-effect seawater desalination with recoverable steam turbine
exhaust heat resource in Iron&Steel Industry

Wang tao Wang tie min Chensujun Chen zan hua
( He Bei Shougang jingtang Iron&Steel CO,LTD. He Bei Tang shan , 063200,)

Abstract: Based on the development and operation experiences of 25MW steam turbine generator set
with low temperature and multi effect seawater desalination plant, and on the basis of full use of BFG and
COG in steel plant as well as the high efficiency of CCPP generator unit, construction of CCPP with
LT-MED seawater desalination plant was implemented, resulted In the further recycling of steam turbine
exhaust heat resources. The production cost of hot water desalination was decreased to ¥ 4.55 / t, and the
annual comprehensive benefit of the whole plant reaches ¥ 54196000.

Key words: BFG(Blast Furnace Gas);CCPP; LT-MED; Seawater Desalination; waste heat
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KERSBHERE B WG FAKCE (16. TMpa, 540°C), MR AEIAT] 38% 4 45

PR ZVZEREEER (Combined Cycle Power Plant) &K HIANLAL, faj#k CCPP. HiJy T MK f#) CCPP
AR FEI AR AVERRL, ANk CCPP LU s <00 5, I L) BT REB N D Bl i,
F TR & HLIR S A

PRIGEAR I S B IS — 28V B IR & F R (CCPP) — Rt s G R4 e
HLRG . KPENRG. RRBILRGIR BRI ARGA K. FEESE SRS S <E
bl BREEHL. RAEY. RENURIBIRENL S . — R b Bl RN 2 0l A B e . SRR N (1

75



S DY A B A BRI A BOR kR e R R

PR S IR IR E AR AT RS, =B il s S AR OE LA I
el IRREEHLAT S R AL R, RIS 5 M HE AR Y, PR 28V R E N
RAECHLNT), 2Nl s R pLAlUR . IR SR ML — 287 ML S R R, AR
AT LA S 58%~60%, —Le KAUHIAEL T AL 60%. BB HL N e R s iy, 7T LU I 4
LR BB, [RIE, SR TF. SEUBR, 3B A7 0 A 1 I P8 K 8 B ety

B TR TR 388 K S B AT R S RIS i A 1R 75 3R, — L8 K BN R A b I U AT VAT S
TR R A ) A L P ER AN A AR A A L O A I R R B AR A B R R AR L
TG K AN 575 Skt 3 L 0 W A R () 240 o AL I A ) (10— B st 2 TV K e . — %
BERATME AT SR I, R BT N R MR X, AR B oK B R . 1 B4Rk Tl K
HEEK, KBRS —AXES . AT, SR8 it 2 50 B K s ik it gy Tk, S8
KT, FAFLEWTAE I XS o 2 ARt A F) 45 S Uy s, e T R ES HLHE R B
IKIRAI “ YRS R FLZL SRR 2 RO K IR R A B AR 7, RETRI AR 7 e B i TR 2R 7K, A
R ERIK A PE AR AR 6 S0/, A RRIE T T MK 4. BarHP=KE 5 i, A4l HKE
(1) 50%LA_F o BUh A & 1) CCPP R FEHLATFE ML LT 240 Wi/ /NI, 8 BRAE 3k N R A 516
A HIK IR, BESE AGL PR AR AT IR . AR B AR T A W] — 0 TR AR R LA S 2
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2011 4F 10 H G754, SR TURHE T /NN EOEZE 7920 ANEFLL b, 4548 1 4 ) F L 3. 2 42
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BT hS

MAEE RE 2FA IKA BB MKIEAE KRAR
(a REXKFAMILZFR, PREAESZHAAKFTHRELZRE, AF 300350
b EAF IR M AERAFFT, T M 510640)

FEE: TR op O P A A% A TR O R i ) PR AP AR 17 1A 8 20010 25 P B3
e J50, AR SR M H DA 28X Bk & A FEL R G0oxs Db AR P i B b B R B R AT IR - 5
MR RGAT TSI EMA T2 0M, WARENZRIET) . 2L HF R SEREA T, B3
RPVKUREE N 135°CIF, DAL A HL A S A IS I PR TR 28 1 ) A28 Rt B2 70 00 195kPa A1 85°C .
I, PRI, AT LERCRGE OB B (i k. BBUR A bt R W e ATttt
ey XERANER ML T Z, R AL R GRKIASKT IR & R G K 22 B REAF AEBOR R0 o
R TG mAREY WAL G RERS: Rl

Abstract: In order to solve the problem of energy waste and environmental damage caused by the
direct emission of medium and low grade waste heat in industrial production, Flash-binary combined power
generation system is used for waste heat recovery of hot water in industrial process in this paper. From the
view of thermal-economics, the thermodynamic and economic analysis of the combined system is carried
out, and also the key parameters flashing pressure and evaporating temperature are optimized. When the
hot water temperature is 135°C, the optimal flashing pressure and evaporating temperature are 195kPa and
85°C, respectively. At the same time, under the optimal operating condition, exergy destruction, exergy
destruction cost ratio and the exergoeconomic factor of the key equipment are analyzed for the equipment
optimization. Finally, the sharp influence of cost per exergy unit of hot water on different industrial
system is found for different industrial processes.

Key words: industrial waste heat; exergoeconomics; Flash-binary combined power generation system;
power generation
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Measures to optimize the engineering design of the sintering waste heat power
generation & drive system

LIU Mei li Deng Dan
(Xi’an Shangu Power Co. Ltd., Xi’an 710075, China)

Abstract: At present, With the comprehensive promotion and application of the sintering waste heat
recovery and utilization in iron and steel enterprise, the sintering waste heat power generation and drive
technology has been rapid, the actual effect of sintering waste heat recovery project after the operation has
been getting more attention. In this paper, from the angle of engineering design, combined with years of
engineering experience, For the design optimization principle of maximize the use of sintering waste heat,,
improve the efficiency of waste heat power generation and reduce the auxiliary power plant. summarizes
the measures to optimize the sintering waste heat power generation project design.

Keyword: Sintering waste heat power generation engineering design optimization measures
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The Develepoment of Sinter Waste Heat Electricity Generation in China

Abstract: This paper discussed the present status of sinter waste heat electricity generation in
home .The difficulties of use and the measures were analysised too.
Key words: sinter waste heat electricity generation develepoment
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Exergy analysis on Utilization of Exhaust steam waste heat
by Absorption type heat pump

ZHAO Yunkai LOU Xiaojing
(1 Shanxi Pingshuo Gangue-fired Power Generation Co.Ltd,Shuozhou 036800,China
1 North University of China,Shuozhou, Shuozhou 036000, China)

Abstract:From the perspective of waste heat utilization, taking the 300MW air cooling unit in a
power plant as an object,a system of using absorption heat pump to absorb exhaust heat was designed and
calculated under certain heating load.At the same time,exergy was analysed.The results show that:
First,The exergy efficiency of absorption heat pump is relatively high,namely using absorption heat pump
to absorb heat has large effective exergy;Second,In the waste heat utilization system,the exergy loss of
air-cooled condenser is the most,that is to say,work capacity loss is maximum;Third, the exergy loss
coefficient of the heat pump system is big,therefore, there is a large amount of internal power dissipation.

Key words: absorption heat pump; exhaust heat;exergy analysis;
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Practice of Low Temperature Waste Heat Recovery of Steel Companies by Applying
Organic Rankine Cycles

Abstract: The main reason of lower waste heat utilization of domestic iron and steel industry is the
lower utilization of lowandmedium temperature waste heat under 300°C. The main way of industrial low
temperature waste heat recovery is power generation by applying Organic Rankine Cycles (ORC) , which
has been widely used abroad. But domestic application of the technology is still at  starting stage. Organic
Rankine Cycles combined with screw expander power generation technology is applied for industrial
practice to recycle low pressure steam waste heat of Yanggaang Special Steel and generate electricity. The
results shows the ORC processing runs well continuously and the generation of the processing can reach
60kWh under condition of using low pressure steam of about 0.2MPa.
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Analysis and Optimization of ORC for Low-temperature Waste Heat Power Generation

Abstract: This paper presents energy analysis, thermodynamic calculation and exergy analysis for
waste heat power generation system of Organic Rankine Cycle based on the first and second laws of
thermodynamics. In order to improve system performance, for low-temperature waste heat of 120°C and
R245fa organic working fluid, using Aspen Plus software conducted simulation, optimization and
improvement. Results from these analyses show that decreasing the expander inlet temperature, increasing
inlet pressure of the expander, and adding regenerative heater can increase thermal and exergy efficiencies ,
at the same time reduce system irreversibility.

Key words: Organic Rankine Cycle, waste heat recovery ,Analysis, Optimization
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Figure 1. A simple schematic of a Organic Rankine Cycle
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Table 1. Simulation results of ORC system

. T ¢/C T .y
AL H O / (kmo1/h)
KR 25.5 79.7 0. 90 7.9
REZIK L 79.7 57.2 0. 90 0. 5524019
Ak 57.2 25.3 0. 90 ~7. 3588351
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Table 3 Effect of the expander inlet pressure on system performance
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Figure 5. Schematic diagram of ORC waste heat power generation with recuperator
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Table 4. Simulation results of regenerative ORC system

B s TR LI ¢/ L e/
N=| H O / (kmo1/h)

by a0 39.0 80. 8 0. 968 7.9

REZMKAL 80. 8 58. 4 0. 968 0. 5965948
[B] 2% F i 58. 4 39.1 0. 968 0. 6399664

Al s 39. 1 25. 3 0. 968 ~7. 3136508

TJR% 25.3 25.5 0. 968 0. 0094183
[F] R VA Vi 25.5 39.0 0. 968 0. 6399664
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Research status on Organic Rankine Cycle

ZHU Tong
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: Organic Rankine Cycle is regarded as
Key words: low grade thermal energy; Organic Rankine Cycle;
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Measurement and analysis of Direct-fired absorption heat pump to deep heat recovery
for gas boiler

Abstract: The exhaust temperature from natural gas boiler or direct-fired absorption chiller is over
160°C, equal to18% of exhaust heat which is released to the air. Using the low temperature water from
direct-fired absorption heat pump for cooling exhaust gas can reduce the exhaust gas temperature below 30
‘C that can realize the waste heat recovery with high efficiency. After the analysis on the changes of boiler
heat supply, heat pump operating data and exhaust energy-saving rate ,the result shows the boiler
energy-saving rate increased about 8.3%, 80% vapor condensated and the exhaust purified when the
exhaust gas temperature is reduced from 60 °C to below 30 °C. Practice shows using direct-fired heat
pump recovering exhaust vapor condensation heat is economic and environmental.

Keywords: Direct-fired absorption heat pump gas boiler condensing heat waste heat recovery
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The Cooling and Waste Heat Recovery Equipment
of The Pyrolysis Gas for Small Sized Grain Coal

ZHAO Yu-liang WANG Gao-feng GE Yan JIN lJing
(China National Heavy Machinery Research Institute Co.Ltd, Xian, Shanxi 710032, China)

Abstract: A cooling and waste heat recovery equipment of the pyrolysis gas for small sized grain coal
is developed, its structure and working principle are introduced, the testing device is designed and
manufactured, and the test is carried out. The testing results reveal that the device is very suitable for the
cooling and waste heat recovery equipment of the pyrolysis gas for small sized grain coal.

Key words: Pyrolysis Gas, Waste Heat Recovery, Cooling, surface type heat exchanger
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