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Summary  

Training of trainers workshop on ‘dissemination of Japanese low carbon technologies in India’ was 

organised on January 20, 2017, at Hotel Crowne Plaza, Pune by TERI in collaboration with 

Maharashtra Energy Development Agency (MEDA). The event was supported by ‘Institute for Global 

Environmental Strategies’ (IGES), Japan. The agenda of the Training of trainers (TOT) workshop is 

given in annexure 1. A summary of the deliberations of the Training of trainers workshop is given 

below. 

Session-1: Inaugural 

Mr Girish Sethi, TERI welcomed the Japanese experts from IGES and Hitachi. He gave an overview of 

Japanese energy efficient technologies (LCT) for industries and development of JISMAP (Japan India 

stakeholders matchmaking platform). He mentioned that the Japanese technology 

companies/manufacturers are looking into market issues like costs and other resources which will 

absorb the Japanese technology and various benefits which will be realised through its 

implementation and replication of implementation. He mentioned about the oil crisis and how 

Government of Japan supported overall growth in the country with keeping business needs and 

policy developments in Japan. He explained about the aim of the todays TOT workshop, which 

basically focussing on “compressed air technology” and requested participants to take it forward for 

training colleagues and engineers. He also shared about the development of website of Japan India 

Stakeholders Matchmaking Platform (JISMAP) which will showcase the case studies, feasibility 

reports, potential Japanese technology suppliers and key applications etc. 

 

Mr Hemant Patil, MEDA, welcomed Japanese experts and participants of training program, later He 

thanked TERI and IGES for organizing the Training of trainers workshop at Pune. He mentioned that 

the Japanese technologies are quite costly, which of course Japanese manufacturer might be 

working on reducing the costs but the facts remains that the benefits accruing due life cycle are 

important. He mentioned that PAT cycle-1 already completed and now it will be challenging for 

industries to achieve the targets given in cycle-2. He requested TOT participants to understand the 

advanced features of Japanese LCTs. On the JITMAP, He mentioned that this website will be helpful 

for getting more information for the deployment of technologies. He mentioned that the 

participants should interact with Japanese experts. He said that MEDA is developing energy 

conservation policy and funds scheme, which will be made available for EE projects particularly on 

ESCO basis. Regarding the Training of trainers workshop he suggested to cover wide range of sectors 

and technologies for capacity building like this TOT workshop and initiating demonstration projects 

of the Japanese technologies. Later he thanked once again to TERI and IGES for organizing the 

Training of trainers workshop and he also thanked participants. 

 

Dr Rabhi Abdessalem, IGES provided an overview about IGES and the IGES-TERI association in India, 

which has provided support to bring in technologies from Japan and visit select site in India for 

conducting feasibility studies, business to business matching. He mentioned that in order to move 

fasters for initiating the technology identification and implementation on the ground, JITMAP 

website is being developed to bridge the gap of information and culture amongst each country. He 

mentioned that key activities includes assessment, technology option, matching the stakeholders 

and up scaling the activities through awareness workshops and TOT workshops. He mentioned such 

kind of TOT workshop have been organized first time here in India to train the trainers on Japanese 

low carbon technologies. Under the project and association of IGES & TERI, more focus is on industry 

(buyers) to match/collaborate with the appropriate suppliers of Japanese technologies. He 
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mentioned that application of LCT has good potential in Indian industries and could be implemented 

by various strategies. He also mentioned that the overall efforts of IGES & TERI shows that there is 

need for creation of the JITMAP platform for Japanese LCTs for business matchmaking and hence an 

website which is under development will help to promote the LCT by showing case studies, 

technology specifications, suppliers details etc. A copy of his presentation is provided in Annexure 2. 

Session-2: Technical- Optimization of compressed air systems – 
Japanese experience 

Mr Saito Tsukasa, Compressed Air System Expert, formerly with Hitachi Industrial Equipment System 

Co. Ltd, Japan, started his training presentation with CO2 emissions & GDP of various countries like 

China, USA, India etc. A copy of his training presentation is provided in Annexure 3. He mentioned 

that emissions are high because energy consumption is high. Some of the highlights of his training 

are given below: 

 The percentage contribution of energy consumption by air compressors in the Plants is 5 

to 25% and potential savings is quite higher.  

 For air compressors life cycle, the operating cost on energy is 84%, 7% for initial 

investment and 9% for maintenance of the air compressor. 

 He stated that there is three ways for using air compressor efficiently – Reduce the 

consumption of air, reduce the air pressure and optimize the air compressor. 

 Pipe size – thinner size should be checked. For reduced pressure loss without large no. of 

bends should be avoided. Air with 4 – 5 m/s of velocity should be considered but if the 

piping cost is too high then 15 – 20 m/s of velocity could be considered for calculation of 

pipe size. Types of valves ball valves and globe valves, in globe valves there are 60% 

more losses than gate valves. 

 Piping should not be underground and drain valves should be placed at lower position in 

pipelines. The filter size should be adequate so, that there is no pressure drop. Higher 

resistance causes pressure drops and also there is overloading of the air compressors 

resulting in frequent breakdowns. Piping should be used in looping for reduced pressure 

drops. 

 If the suction air temperature is high then energy consumption will increase.  

 Check on Load/unload of air compressor, running hours, leakages etc. 

 For variation in air requirement is from 20 to 80% that use of inverter type air 

compressors is important, as industry though are using inverter compressor are not 

getting desired energy savings. The continuous air compressor should be used at base 

load and inverter compressor should be used for variable load with proper pressure 

setting. 

 Hence, control system if of importance while selection of inverter type air compressors. 

 If adequate and large receiver size is used, there is energy saving about 3%. Proper 

ventilation of air compressor decreases the surrounding temperature resulting in less 

stoppage due to over temperature and energy saving with less inlet temperature. For 

indirect ventilations large size fans are required. Proper layout of air duct is required for 

ventilation. For various air pressure requirements in the plant, pressure boosters or 

booster air compressors can be used, which will eliminate the high-pressure generation 

at main air compressor. 

 Pressure measurement on real time basis is key for energy savings as many problems 

occurs due to fluctuations in every day. Once the pressure measured in real-time many 

problems in the system related to pressure loss, quantity of air, volume of air tank, 

looping of air piping etc. can be solved. 
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 Pressure reduction by 1 bar will give energy saving of 6-8%. Use of proper air nozzles for 

blowing will reduce the air consumption. Leakage test can be carried out frequently to 

check the quantity of air leakages in the plant. The physical verification at joints of 

hoses, couplers will help to identify the air leakages, even soap solution can be poured 

at the joints for checking the air leakages. 

 At many places it is observed that even if the air compressor replaced with 10% higher 

efficiency but still energy consumption increased which is due the pressure being not 

monitored in real-time and pressure settings/fluctuation not delivered energy savings. 

 It may also be possible sometimes energy is saved and sometimes energy not saved. 

Hence cross point can be changed according the pressure graph plotted based on the 

real-time measurement. 

 Multiunit control can be used at the air compressor installations having more than 2 air 

compressors. Etc. He explained advantages/disadvantages of centralised and de-

centralised air compressor systems. 

 Selection of air compressors, less investments leads to lesser savings and for higher 

savings higher investment should be calculated based on the life cycle and it may 

provide basis that investment in the beginning leads to large amount of benefits hence 

good calculations provides right results.  

 IE5 motors efficiency is above 95% 

 He briefed about various examples while mentioning points above. Plan/do/check/act is 

continuously required for energy efficiency requirement in compressed air system. 

Session-3: Technical- Optimization of compressed air systems – 
Japanese experience 
Mr Chetan Sangole, TERI, moderated the interactive session for questions & answers about the TOT 

on air compressors. The following points are summarised based on question answers: 

 Questions were raised for  

o capacity of air tanks, location of air tanks,  

o pipe sizing according to air compressor capacity,  

o speed control in oil free air compressor,  

o WHR from heat of air compressors,  

o air savings valves,  

o Efficiency of mechanical boosters and electrical boosters etc.  

 Mr Saito Tsukasa, Compressed Air System Expert, formerly with Hitachi Industrial 

Equipment System Co. Ltd, Japan, started answering the questions one by one and 

interacted with participants. Some of the highlights of his answers are given below: 

o Capacity of air tank depends on the capacity of air compressors, to calculate it 

air compressor capacity to be multiplied by twenty. 

o 4-5 m/s velocity may increase the pipe and thereby cost but air velocity of 15-20 

m/s may be used. 

o Minimum loss in inverter of Japanese make air compressors is maximum 3%. 

o Surge vessels might be useful to reduce pressure variations. In Japan, air tanks 

sold more than air compressors. 

o Location of air tanks depends on the air piping network design like lengths, size 

etc. and is more customized solutions which varies from industry to industry. 

o For oil free air compressors speed control up to 50% is appropriate and for oil 

flooded air compressors speed control up to 20%. 
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o In Japan, there are heat exchangers (WHR systems) being used to recycle heat 

from air compressors jacket and the heat is used for heating the rooms, heating 

swimming tanks, preheating boiler feed water etc. Heat exchanger used for oil 

free air compressors provides much better feasibility.  

o Air compressors capacity should be decided based on the collective air quantity 

required for all usage points and considering 25-30% of it for sizing of air 

compressors. 

o Pipe size should be appropriate enough as per technical calculation and not cost 

of piping and friction less pipe material should be used. 

 The question and answer interactive session closed with vote of thanks. 

Matchmaking of Japanese technologies through proposed on-line 
platform JITMAP – way forward 

Mr Girish Sethi, TERI, moderated the session for sharing the insights of the TOT workshop and 

JITMAP website. He mentioned that TERI would like to collaborate with MEDA for developing 

industrial clusters, training programs, ESCO projects, demonstration projects etc. 

He requested participants to share about their experience and expectations on energy efficiency and 

technology. 

 

Select points of feedback and way forward: 

1. It was appreciated by participants that vary deep insights has been covered under the 

training program and which will definitely help participants to train other colleagues. 

2. The selection of technology/topic of ‘compressed air system’ training helps as almost every 

industry uses air compressors. 

3. The Indian industries also needs support on technologies like refrigeration system, air 

conditioning, air washers, AHUs, CTs, WHRs, energy efficient burners, boilers etc. 

4. This kind of TOT workshop should be organized in various industrial areas of MIDC like 

Taloja, Pataganga, Ranjangaon, Navi Mumbai etc. This may help business to business match 

making.  

5. Funding for the appropriate projects for implementation should be given though for the 

Japanese technologies. 

6. Indian industries are in need of high energy efficient technologies but industries are not 

aware and clear about the cost and implementation strategy of such technologies. 

7. Implementation barriers like feasibility survey/audit studies may be overcome but 

convincing management is important and need more training about the technology 

feasibility and financial feasibility. 

8. Sustainable reporting along with annual reports are being prepared by many 

industries/organization and focus could be on them for awareness and business to business 

needs may help for JITMAP 

 

Mr Hemant Patil, MEDA, highlighted the aim that building capacity of energy managers & energy 

auditors under is important through such TOT workshop and MEDA support is available to TERI & 

IGES in the interest of Maharashtra’s energy savings plan and emission reduction. Technology 

penetration potential exists and it should be part of services of energy auditing. He mentioned that 

clarity in business to business partnership is important and conversions of opportunity in business is 

also equally important. MEDA can enlarge walkthrough energy audits services through empanelled 

energy auditing firms and may also consider various proposals for technology implementation if 
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ESCO mechanism is promoted. MEDA may also support similar training programs of TERI & IGES 

under JITMAP as there is enough confidence in Japanese technologies. 

Concluding remarks 

Mr Rabhi Abdessalem, IGES, concluded the JITMAP project provides activities on the ground like 

conducting feasibility studies and training programs. He mentioned that they will continue to 

support feasibility studies and training which could be taken in another clusters and area. On finance 

he mentioned that financing is not problem but how to develop project and how to approach for 

finance is key. He mentioned that in this hall all stakeholders like industries, technology service 

provider, ESCO, MEDA, TERI and IGES are present and once we agree on specific project and payback 

then it is possible to expedite the process of implementation. He shared about the matchmaking of 

business on LTCs and how feasibility studies provides values of parameters like energy savings, 

payback etc. He mentioned that there are active discussions from the Govt to Govt and also this 

project provides key inputs at policy level to overcome barriers in promotion of Japanese LCT. He 

also mentioned that case studies may help for the way forward for win win situation. 

 

About 42 participants like energy managers from industry, energy auditors from auditing firms, 

government organization, and ESCO organizations participated in the TOT workshop.  

 

Some photographs of the event are provided in Annexure 4. 
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Annexure 1: Agenda of the Training Program 
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Annexure 2: IGES-TERI efforts to promote the 
application of Japanese low carbon technologies in 

India with special emphasis on JITMAP 
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Annexure 3: Optimization of compressed air systems 

– Japanese experience 
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Annexure 4: Selected photographs of the event 

  
 

  
 

  
 

  


