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1, 0 Forward 

This document is the final report of the subcontract of "On-site demonstration of project best 

practices and forum on sustainable development of I'oundry TVFs in china" (Contract No. 

16001274). The report summarizes the progress of the forum during Nov 15-17, 2006 

September 2006, which 1-longyuan Energy and Environmental Protection Technology 

Co. Ltd, (hereafter the Contractor), submitted to the UNIDO kIQs in response to the 

substantive Terms ol' Reference date November 2006 to provide services to execute the 

Demo/Forum in Nanjing City, Jiangsu Province, China. 

2. 0 Background 

The Project entitled "Energy Conservation and Greenhouse Gas Emissions Reduction in 

Chinese Township and Village Enterprises (TVEs) — Phase ll" is funded by the Global 

Enviionment Facilities (GLI') and implemented by The United Nations Development 

Program (UNDP). The Project is jointly executed by the United Nations Industrial 

Development Organization (VNIDO) and the Chinese Ministry of Agriculture (MOA). The 

project is aimed at reducing GIIG emissions in China from TVEs in cement, brick, metal 

casting and Ioundry sub-sectors by increasing the utilization of energy efficient (EE) 
technologies' and products, Project objectives include creating institutional mechanisms for 

barrier removal at the national, coi. mty, and enterprise level, building technical capacity for 

energy efficiency and product quality improvement in TVEs, and facilitating access to 

commercial financing for TVEs in the four sectors. 

Since the inception of the project in 2001, remarkable results have been achieved. The project 

innovatively created a series of institutions, including the Revolving Capital Fund (RCF), 
Policy Implementation Committee (PIC)/Local Policy Implementation Committee (LPIC), 

Hongyuan Energy and Environmental Protection Co. Ltd, (formerly PTPMC), which are 

playing a significant role in assisting TVEs in these four sub-sectors to remove market, policy, 

technological and financial barriers to energy efficiency. 

Seven of the eight pilot TVEs using advanced, practical and high-value EE technology in the 

four sectors have completed their technical renovations while the other one is under 

construction. By now, the pilot TVEs have reduced 196, 600 tons/yr of CO2 emissions, far 

beyond the projected indicator, i. e. 85, 000 tons p. a of CO2 emissions reduction for the eight 

pilot projects by the project end. Demonstration technology and successful experience are 

being duplicated and promoted in 118 replication projects. 

Among the completed pilot projects, one foundry pilot project has been replicating in 31 

foundry TVEs. 

The project is on track to achieve direct project savings greater than those projected in the 

project's design documents. The positive results and their impact have attracted a great deal of 



attention both locally and internatioilally. 

3. 0 Objectives 

As one of thc on-site demo activity and sustainable development forum in the 4 sub-sectors of 

brick making, cement, foundry and foundry planned by the PMQ, the foundry onsite 

clemo/forum is to summarize, publicize and disseminate project outcomes and to provide a 

platf'orm for publicizing latest polices and strategies related to energy efficiency and 

environmental protection, so as to enhance energy conservation and raise environmental 

awareness of f'oundry TVEs, thus promoting technical renovation in the sub-sector. 

4. 0 In trod u cti on 

4. 1 Organization 

Sponsor: 
Co-sponsor 

TVE Bureau of MOA, UNIDO 

Project Management Oftice of TUE project 
SME Bureau of Nanjing City 

Supporting Agency: Idongyuan Energy and Environmental Tech. Co. Ltd. 

Nanjing Foundry Association 

Nanjing Moling Foundry 

4. 2 Date and Venue 

According to consultations with the PMQ, the 2-day activity was organized in Nanjing 

during the 15th — 17th of November 2006. The agenda of the activity is attached as 

Annex l. 

4. 3 Topics and Lectures 

The globalization of economic development results in the general tendency of energy 

conservation and environmentally friendly. Foundry sub-sector is under the same track of 
sustainable development. lt is expected that foundry sub-sector will have the double 

increase of the GDP. In the following 5 years, along with mare and more strict policies of 

energy ef'ficiency and environment protection, Chinese foundries are facing keeri 

competition domestically and internationally. Therefore, energy efficiency and 

sustainable development have become the key issues facing foundry entrepreneurs. 

Topics and Lectures of this forum include: 

TOPIC A: SUSTAINABI ITY OF CHINESE FOUNDRY TVKs, which covered 

the latest domestic policies, technologies strategies related to foundry development 

and energy efficiency. 

Best practices of the TVE project 



Sustainab! e Development of Chinese Foundry TVFs 

Energy Conservation and Energy Audit 

TOPIC 8: FOUNDRY ENERGY EFFICIENCY, introduced the latest energy 

efficiency technology, equipment and products, 

Iron Foundry Energy Conservation Innovation Practice 

I'oundry Energy Efficiency Technologies 

TOPIC C: BEST PRACTICES OF THE TVE PROJECT, demonstrates project 

mechanism innovation, pilot enterprise construction and replication of best practices 

o f the p roj ect. 

Best Practice of Nanjing Moling Foundry Pilot Project 

Best Practice of Nanjing Foundry Replication Activity 

Best Practice of Shanxi Foundry Replication Activity 

Hest Practice of Dalian Foundry Replication Activity 

Best Practice of Tianjin Foundry Replication Activity 

TOPIC D: OPPORTVNITIE&S AND CHALLENGES FACING CHINESE 
FOUNDRY TVE&S, cover the latest international foundry development and how to 

market in Marketing in Europe — Opportunities and Challenges of Chinese Foundry 

The Latest International Foundry Development 

Marketing in Europe — Opportunities and Challenges of Chinese Foundry TVEs 

4. 4 Participants 

More than 250 announcements have been sent to various institutions, foundries and 

governmental as well as non-governmental organizations. Totally 152 participants joined 
the forum while 12 resource persons presented their lectures and speeches. 

4. 5 Forum Materials 

The forum proceeding is compiled covered 10 lectures delivered by speakers at the forum. 
See Annex?. 

5. 0 Summary of the Forum 

5. 1 Session I: Opening Ceremony 

The opening ceremony was chaired by Ms Wang Guiling, Deputy Director of the PMO of 
TVE Project. Ms, Wang Guiling expressed her warm welcome and sincere wish to a 
success of the forum on behalf of the host. VIPs fram. central and local governments made 



their opening rcmar'ks and expressed their wishes to a success of the forum. Deputy 

Director Mr, Wang Bo'an, on behalf of the Nanjing TVE Bureau, expressed his 

appreciation and thanks to the success'Ful implementation of the TUB project, He highly 

appraised the successful results of the project achieved to date and put in great 

expectations on the sustainability of the project. 

5. 2 Session II: Sustainable Foundry Development 

Prof. Huang Tianyou — Vice Secretary-general of Chinese Foundry Association presented 

a comprehensive lecture on sustainable development of Chinese foundry. I-Ie pointed out 

that China is still not the strong one in foundry production although China has been the 

biggest foundry provider for the past 6 years. The main barriers fettering the development 

of Chinese foundry are, as follows: 

lower technology 

lower product quality 

heavy pollution 

higher energy consumption 

short of qualified technicians 

Average energy consumption of Chinese foundries is more than twice as much as 

industrialized countries because more than 85'zo of metal was melted by low efficiency 

equipments. For instance, most of domestic cupolas are working with the proportion of 
coke and iron of I:5 to I:6, few devices can work higher up to I:8 to 1:10 stably. The 

main reason is 80zo of melting devices are quietly small - lt/h to 2t/h, and less than 5'/0 of 
cupola equipped wit heat recovery and exhaust purification systems. 

According to the Fle'venth Five-Year National Development Plan, China will transform 

from a county with large quantity ot castings to a powerful foundry nation. The national 

development strategy in foundry sub-sector is as follow: 

Transform the development concept from to (or adopting a new development 

concept) 

Make innovation of development pattern 

Improve the development qua'lity 

Insist on economical development and clean development 

Improve the capability of independent innovation and core comparativeness of 
foundries China 

Master key technologies and improve the transforming capability from theory to 

practice 

Wash out the old fashion techniques and close enterprises which destroying 

resources, polluting environment and not possessing safe conditions of 
production. 



Essential fields of foundry technology innovation are; 

Cas(ing technologies of light metals like Al, Mg and Ti Alloy 

Huge and key castings for pov, er equipments 

Energy conservation, environment piotection 

Digital casting technologies 

The challenges facing Chinese foundry are scarce of recourses and severe environmental 

poilu(ion, Therefore, we should focus on following points to create the sustainable 

development capacity. 

Apply advanced technologies and improve quality of castings 

Reduce energy consumption 

Decrease environmen(al pollution and promote working conditions 

improve management level and human resources establishment 

increase the benefi( and profit 

Finally, Mr. l-!uang suggested that a11 foundries should: 

use good material 

improve tecluMlogy 

produce excellent castings 

get profitable price 

and make use of national beneficial policies 

A report on Enterprise Energy Audit was given by Prof. Meng Zhaoli — who is the pioneer 

of Chinese energy efficiency industry, He pointed out according to (he national strategy of 

energy efficiency, the energy consumption of unit GDP by the end of Eleventh Five-Year 

Plan will decrease 20'lo comparing to the figuie of the end ot Tenth Five-Year Plan. tt. 

means that the energy consumption of unit GDP will drop from I. 22tce in 2005 to 0. 98tce 

in 2010. 

ln the nex( 5 years, Chinese government will establish energy audit and energy 

conservation planning mechanism, The legal system of it including Energy Conservation 

Law, Enterprises Energy Audit Regulations, design standards for energy conservation, 

energy standards and enterprises energy audi( implementing regulations, Therefore, it is a 

development trend for Chinese foundries to master the energy audit theory and establish 

their own energy audit system. 

The contents of Enterprise Energy Audit are: 

Energy balance 

Energy measurement, equipment efficiency and energy statistic 

Energy conservation plan 



Economic evaluation of technology 

Environment assessment of energy efficiency renovation 

The framework of energy audit report is as follow: 

Introduction of enterprise — products and techniques 

Energy statistic and potential analysis on energy conservation 

Energy conservation renovation project 

Energy conservation amount, economic benefit and environmental impact 

Audit conclusiol1 and suggestion 

At(achments 

5, 3 Session Ill: Energy Efficiency Improvement Technologies 

Prof. Qian l. i and Prof. Zhu Jilu presented technology lectures on foundry energy 

efficiency technologies and practices. They mentioned that main energy density 

procedures in foundries are melting, mode baking and heat treatment. Resource persons 

provided a comprehensive introduction of theories and detailed calculation behind in each 

procedure, and suggested as follow: 

Reduce melting energy consumption by adopting new melting techniques, 

introducing high efficiency devices and! or renovating old devices to improve its 

efficiency. 

Adopt advanced molding techniques like resin sand and lost form technique 

replacing old green sand technique 

improve yield and avoiding scrap is another important measure for energy 

conservation. 

5. 4 Session IV: Best Practices of TVE Project 

Reports and presentations given by the following speakers summarized the progress and 

the best practices of the TVE project particular in foundry sub-sector. 

Ms. Rang Guiling, PMO Deputy Director of PMO, briefed the project background and 

implementation, and introduced results achieved, best practices and experiences 

accumulated and the worl& plan for the next step. She summarized in her report that the 

project replication in foundry sub-sector has resulted in positive social benefits in terms of 
energy conservation, GHG emissions reduction, and helped to generate remarkable profits 

in foundry TVEs. She pointed out that Chinese TVEs contribute significantly to local and 

global environmental problems, whilst also accounting for a significant share of Chinese 

economic production and social welfare (one third of the national total in the same trade). 

The TVE Phase II project was launched in 200l under such context aiming at reducing 

GHG emissions. in China from the TVE sector by increasing the utilization of energy 

efficient technologies and products in the brick, cement, metal casting and foundry 



sub-sectors, and removing key market, policy, technological, and financial barriers to the 

production, marketing, and utilization of energy efficient technologies and products in 

these industries, It has been very successfully implemented to date since its inception and 

has been beyond the origina( objectives set in the Prodoc. 

The project facilitates saving energy in foundry TVEs by updating the production 

technology, setting up or impioving the existing management and decreasing the reject 

rate. Within the project implementation, four strategies have been applied including 

"project mobilization", "government lead", "market direness" and "pilot". Four 

fundamental activities/works were carried out including sub-secior survey, es(ablishment 

and capacity buiIding ol' pilot YVRs, replication of demonstration mechanisins and 

technologies, and personnel training as well. 

In addition, I@Is. Wang Guiling summarized successful experiences obtained f'rom the 

pl oj ect in'1 
p f el'n entatf 0 Jl. 

Plan and design project activities in line with rules and regulations of the market; 

Encoui. age local governments and enterprises to participate in the project 

active!y; 

Strengthen capacity building of project teams both at nationa1 and local levels; 

1&eep a pace with times and make necessary innovation and adjustments under 

preconditions of unchanged project framework and objectives; 

Enhance information exchange and cooperation among stakeholders. 

Mr, Liang Xinbao, the General Manager of pilot — Moling Foundry presented their 

renovation story since 10 years ago it was selected as pilot. Mr. Liang mentioned that 

under the project encourage, Moling Foundry has grown f'rom a 3, 000 t/a small foundry 

up to a 20, 000 t/a big foundry. The project shows him the right vision of developinent- 

energy conservation and environmental friendly. 

Subcontractors of 4 foundry replication activities also presented lectures and reported 

their progress, experiences, lessons learned and best practices. By providing services as 

follow, the 4 subcontractors helped foundry replication TVEs obtained significant benefits 

in energy eNcieiicy improvement and environment protection. 

Evaluate production techniques and equipments 

Establish renovation feasibility studies 

Establish energy efficiency management mechanism 

Build up capacity by providing training and study tours 

Help TVEs to implement to optimize techniques, introduce advanced measuring 

devices and control! ing system, renovate their old and low efficiency equipments 
and/or purchase new high efficiency equipments. 

The initial objectives of energy efficiency improvement and GHG reduction can be 
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achieved without a doubt. By reducing the energy consumption and improving the 

production capabi]ity, those TVEs also achieved sound economic benefits. 

Lessons learned from those replication projects are as follows: 

Good communication with local government and objective TVEs is very 

important during the implementation of subcontracts. 

Adequa(e investigation and survey is also important as situations of those 

!'oundries are various one from each others. 

Strong supports of loca] government are quietly helpful for the project 

negotiation and local activity organization. 

Various and interactive training activities are necessary for capacity building. 

Close cooperation equipment supp]iers, and maximize their contributions. 

5. 5 Session V: New Development of Foundry Trend and Marketing in 

Kurope 

Mr. Gustaaf l-lenderickx, senior international foundry expert was invited from the 

Nether]ands and presented 2]ectures, one is the New Development of Foundry another is 

fv]arketing in Europe. 

ln lecture Ncw Development of Foundry, he pointed out the following trends: 

Rapid prototyping — from digital drawing to patterning (resin or foam) 

Molding With No Baking — higher strength, less pollution, more reclaimable, 

easier shake out. and better surface 

Molding Lost Foam — mostly for serial production, no resin in sand 

Core Making — better surface, less energy, shooting technique, easier shake out 

Melting — higher melt rate, more flexible, computer controlled and ]ess energy 

consumption 

Melting Equipment — high power input electrical melting, cokeless cupola. , rotary 

furnace 

Fettling — robotic, high speed grinding, laser or water cutting techniques 

Process control — decrease final inspection and scrap rate, improve know how 

Testing Equipment — spectrometer, carbon equivalent meter, sand test equipment, 

RT, UT, MT PT 

As for the report of marketing in Europe, Mr. Staf covers the following points: 

SELLING PROCESS INTRODUCTION 

For the first contact, foundries should pay more attention to the Ianguage they 

speak to the customers, especially relevant to the techniques. It is suggested that 

the foundries should use the language of customers, at least English. In addition, 



our foundries should give the customer the most beneficial price and never mal&e 

theni bargain with us. 

in the performance, foundries should make sure of their casting quality, better 

with certificates to prove this. De]ivery time is also an importance factor for 

foundries. 

After delivery, it is very useful for foundries to evaluate the performance and 

thus to get the next order. ]f foundries can assure of the quality and delivery time 

of castings, they will gain profit and nev; orders. 

ACTION PLAN FOR SELLING 

Pre]iminary action in certificate, testing equipments and the best products 

preparation 

Paii:icipate fair 

Get and deliver the first order and make sure of the quality 

Participate the second fair 

SELLiNG PROCESS 

Colni'nui1icat]on - Foundries should let the decision makers who have foundry 

1&now-how, can apply the technical knowledge and can speak Eng]ish to contact 

wi(h customers. There are various of contact tools, such as websites, assistance 

of embassies, publications in magazines, direct letters and e-mails, fair 

pari. icipai. ion and visits. A]] the advantages and disadvantages were analyzed in 

the report. 

Price — The price is composed by production cost, transport cost, import tax, 

selling cost, repair cost of customers and penalties from customer. Foundries 

shou]d try to control (he sel]ing cost and avoid the repair cost and penalties from 

customers. 

Quality — The quality includes: legal qua]ity, production quality, customer quality 

and emotional quality, The production quality is the most important and must be 

assured to the customers by testing, and even better with relevant certificate. 

Delivery time — Leave enough time f'o r each process and de]iver castings in time, 

Mr. Staf pointed out that Chinese foundries should attach great importance to the above 

factors, set up win-win relation with European customers and get orders and then the 

profit of castings. 

5. 6 Session VI: Onsite Visit 

The onsite visit was arranged at the Moling Foundry in the afternoon of Nov 17". 
Participants visited the foundry in Jiangning District of Nanjing City and had deep 

impression on their rapid development and well organized production. 



ln the beginning of the visiting, Mr. Liang Xinbao, the general manager of lVloling 

foundry introduced the history and current situation of this enterprise. He mentioned that 

during the past years, TVE project encourage him to develop this enterprise under energy 

conservation and environment friendly way. Without the support of TVE project, his 

eilterprise may not developed so good. 

Mr. Liang Xinbao guided visitors to the pattern workshop, fettling workshop, moulding 

workshop, casting workshop and labs, The 'focus of this visiting is their new resin sand 

process line which is the core part of their renovation directly supported by TVE project. 

I-le mentioned the renovation will save 500 tce a year compare to the previous technique. 

I-ligher yield and better quality will bring the enterprise inore profit when the renovation 

is finished, 

Mr, Gustaaf Henderickx, joined this visiting and contributed some valuable 

recommendations to Mr. Lianx Xinbao and mentioned that the Foundry do have potentials 

to be better. 

6. 0 Recommendations and Suggestions 

Although the project replication has achieved a remarkable success in foundry sub-sector, 

there is still a long way to go. Therefore, the following recommendations and suggestions 

concerning speecling up energy conservation and GHG emissions reduction to a larger extent 

were presented at the Forum. 

6. 1 Strengthen the Project Propaganda 

Fnergy conservation has been rated among the national development strategy now; the 

project should further strengthen the dissemination of its best practices and experiences 

thereby building up such an atmosphere in the whole society to save resources and energy. 

As a result, more attention on EE will be paid on by officials and TVEs, more support 

will be provided by governmental authorities, more public participation can be solicited 

and sound monitoring by the media. 

62 Facilitate TVKs to Establish Their Energy Audif System 

The National Eleventh Five-Year Plan pointed out that the energy consumption of iinit 

GDP by the end of Eleventh Five- Year Plan will decrease 2010 comparing to the figure at 

the end of Tenth Five- Year Plan. The legal framework of enterprise energy audit has been 

established, As a high energy density industry, foundry couldn't stay out of national 

energy audit mechanism. Therefore, help the project TVEs to establish their energy audit 

system ASAP is quite important to let them follow the national strategy. 
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6. 3 Help project TVKs Tracing the V'orld New Development 

As we know that the old fashioned technologies and equipments will absolutely lead to 

high energy consumption, high scraps and low yield, it is very important for us to help 

Chinese foundries continue with their improvement on techniques and equipments. In 

addition, it is also an essential lactor to keep up with the development trend all over the 

world and trace the most advanced technologies so as to make China a powerful nation in 

I'oundry, 

7, 0 Conclusion 

The l3emoII orum has gained in general the projected objective. Not only did it further build up 

links among governmental authorities, technical supporting agencies and TVEs, but also made 

contributions to the sustainability of the TVE Phase ll project as well as the replication of the 

dejnonstration technologies. It provided an opportunity for all participants to gain insight into 

existing problems, opportunities and challenges facing YVEs in the foundry sub-sector, as well as 

the latest industrial policies and technologies, knowing better the project, 



Annex I 

Energy Conservation and GHC Kmissions Reduction in Chinese TVEs 

On-site demonstration of project best practices and forum on sustainabje 
development of foundry TVKs in china 

Date: 

Chairman; 

Venue. ' 

Session I: 

Session II: 

November 16, 2006 

Ms, Wang Guiling, PMO Deputy Director of PMO 

Lake View A 

Opening Ceremony 

09; 00-09: 15 Introduction of VI'I ' 

Welcom Speech, Mr, Wang Bo an, Vice Director of TVE Bureau of Nanjing 

Sustainable Foundry Development 

09: 15-09; 30 TVE Project and Foundry Energy Conservation 

Ms. Wang Gulling, PMO Deputy Director. of PMO 

09 ', 30-10: 30 

10. '30-'!0: 45 

Sustainable Development of Chinese Foundry 

Prof, I-luang Tianyou, Vice Secretary-general of Chinese Foundry 

Tea Break 

Session III: 

10; 45-l 1; 40 Enterprise Fnergy Audit 

ProF Meng Zhaoli, Tsinghua University 

Energy Efficiency Improvement Technolo y'es 

1]: 40-12: 00 Best Practice of Islanjing IVlo)ing Foundry Pilot Project 

Mr. Liang Xinbao, General Manager of Moling Foundry 

12: 00-14: 00 Lunch Break 

Session IV; 

14: 00-14: 45 Iron Foundry Energy Conservation Innovation Practice 

Prof. Qian Li, ICehei Industry University 

14: 45-15: 30 Foundry Energy Efficiency Improvement Technologies 

Prof. Zhu Jiiu, National Maclunery Institution 

Session IV; Best Practices of TVE Project 

15: 30-15: 50 Best Practice of Nanjing Foundry Replication Activity 

Mr. Song Wemhon@ Chief Jiangsu Metallurgy Design Academy 

15; 50-16; 10 Best Practice of Sltanxi Foundry Replication Activity 

Mr. Liu Xin, General ivtanager of EED 

16: 10-16: 20 Tea Break 

16: 20-16: 40 Best Practice of Dahan Foundry Replication Activity 



16. 40-'l 7: 00 

17; 00-17: 45 

'l 7: 45-18. ' 00 

Mx, Lu Shaoyang, Chief 1&esearch Dep. of Blue Sky Consulting Co, Ltd 

Best Practice of Tianjin Foundry Replication Activity 

Mr. Cheng Ho, Director. of EA. Dep, of UPI, MOA 

Dtscusslon 

Conclusions 

Date; 

Chairman; 

Venue, 

Session V: 

November 16, 2006, Morning 

Ms. Wang Guiling, PMO Deputy Director of PMO 

Lake View A 

New Development of Foundry Trend and lvlarketing in Europe 

09; 00-10; 30 New Development of Foundry 

10; 30-I 0: 45 

Mr. Gustaaf I lenderickx, GIETECI-1 

Tea Breal. 

10. 45-12; 00 Marketing in Europe 

lVlr. Gustaaf Ilenderickx, GIETECH 

Date: 

Chairman: 

Venue; 

November 16, 2006, Afternoon 

Mr. Wang Idai, General Manager of Hongyuan Company 

Moling Foundry 

Session VI; Onsite Visit 

14: 00-18; 00 Visit: Moling Foundry 
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