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1. Summary Sheet 

Training:  Training for Community Stakeholder (Village Mai) 

Task Number: 04.02.03 

Date, Location: 4/11/2009 

   Mai Village, Xai District, Oudomxay Province 

Time:   8:00 – 16:30 (Total: 8.5 hours) 

Theme:  Introduction of Renewable Energy, Biogas Plants 

Target Group:   Level 1: 

     Level 2: 

     Level 3: 

Performance: 1 day, 8 hours. Eight presentations were given on the effectiveness, 
construction process and maintenance of biogas plants. 3 trainers 
were present. 

Participants:  20 Participants; see attached for a list of participants. 

Short Description: Level 2 Course 4 training was conducted on 4 November, 2009. Three 
trainers from Community Development and Environment Association 
(CDEA) and the Science, Technology Research Institute (STRI) con-
ducted the training session.  20 participants were selected based on 
their experience in construction and willingness to participate.  The 
course consisted of theory training in biogas plant construction, in-
stallment and maintenance, and was necessary as a precursor to 
plant construction practicing. Further explanation was given of the 
benefits of biogas production, which includes, but is not limited to, re-
duction of firewood use, production of compost and fertilizer byprod-
uct, and free production of gas for cooking. The primary goal of this 
training was to provide knowledge of biogas plant production to par-
ticipants so they could spread the technology throughout the village 
starting with their own homes. Immediately following this one-day 
training session, Level 3 Course 9 training was given to provide par-
ticipants hands-on experience in plant construction. In the future, Mai 
Village will act as the model for promotion of biogas plants in Laos. 

Download: The presentations can be downloaded under www.solpool.info 

Location, Date, Signature: 

Mai Village, Xai District, Oudomxay Province 

30 January, 2010 
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2. Workshop Preparation 

Three trainers conducted the training session.  Two members from CDEA, Mr. Khampha 

Keomanichanh and Mr. Bounpone Luangphimmajak, assisted in the facilitation of the train-

ing session.  This included preparation of the schedule, invitation of the participants, and 

arrangement of the venue.  Interviews were conducted to select 20 participants for the train-

ing session.  Eight participants were construction contractors located in Xai District.  The 

remaining 16 participants were villagers in Mai Village.  CDEA developed the following sets 

of criteria for selecting the participants: 

Selection of Construction Contractors (8): 

 Volunteered to work, and willing to participate for 10 days for the entire duration of 

theory training and construction practice; 

 Significant background experience in construction; 

 Willing to work in future CDEA projects for development of Xai District; 

 Be willing to stay in Mai Village for the entire duration of the training session (10 

days). 

Selection of Villagers (16): 

 Volunteered to become pilot family ( active to participate to the project and follow up the 

technical advice of expert); 

 Have appropriate space for biogas plant; 

 Have labor at least 2 to 3 persons; 

 Ready to make contribution such as unskilled labor cost, materials which can be find in 

local sources; 

 Number of pig at least 4 to 5 heads  or cow/buffalo at least 4 to 5 heads; 

 Have the space for making the home garden; and 

 Agreed to pay back 50% of the total cost (within two years) to the community therefore 

setting up a community development fund (for themselves/extending the members). 

 

Mr. Soukan Vannapho, from STRI, was the expert on biogas who gave the presentations on 

the construction of household biogas plants with assistance from Mr. Bounpone. 

3. Workshop Performance 

Day 1:  4 November, 2009 

 Mr. Khampha, President of CDEA, welcomed and thanked participants for attending 

the session and then presented the introduction to household biogas plants. 

Promotion of the Efficient Use of Renewable Energies in Developing Countries  

EIE-06-256 REEPRO  
III

 

III



REEPRO - Promotion of the Efficient Use of Renewable Energies in Developing Countries  

Training Documentation Report 
 

 Mr. Soukan and Mr. Bounpone presented the theory of constructing and maintaining 

biogas plants.  Also, it was explained to villagers the benefits of having the biogas 

plant. 

 Discussions were held about construction techniques.  Villagers were active in par-

ticipation and asked questions about specifics in construction and maintenance. 

3.1 Presentation 

The presentation was given using Microsoft PowerPoint slideshows.  Eight presentations 

were given, the names of which are provided in Section 3.7 of this report.  All presentations 

were given in Lao.  The presentations lasted a total of 7.5 hours from 8:00 AM to 4:30 PM 

with a one-hour break for lunch.  The content of the training was on all aspects of producing 

and maintaining the biogas plant. 

3.2 Discussion 

Level 2 Course 4 training was a precursor to the practice of constructing biogas plants by 

villagers in Level 3 course 9 training.  Practice was done immediately following this training 

session.  Thus, participants were very receptive of the information that was presented.  Fur-

ther, because participants were carefully selected based on their willingness to participate as 

well as their background knowledge in construction, they were eager to learn and it was 

easy for them to understand the contents of the presentations. 

Participants each signed a contract to establish a Community Development Fund within Ban 

Village for the purpose of promoting and proliferating biogas plants.  Each plant costs a total 

of 3 million kip.  Participants were required to payback 50% of the total cost within 2.5 years, 

which was used in whole to establish the Community Development Fund.  The Community 

Development Fund would be used for future development of biogas plants using a method of 

micro-financing.  If other villagers in Mai Village would also like to build a biogas plant, they 

could borrow money from the Community Development Fund with minimal interest. 

3.3 Conclusion 

Participants were successful in learning about biogas plant construction and maintenance.  

Following this informational training session, participants practiced constructing household 

biogas plants with the assistance of CDEA and STRI over the next 9 days. 

CDEA was successful in developing this pilot village for the purpose of biogas proliferation.  

It will be used as model for future projects in biogas plant promotion. 
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4. Workshop Documentation 

4.1 Invitation 

CDEA worked very closely with Mai Village to develop this biogas project.  Interviews were 

conducted select villagers for participation in the training event based on the criteria which 

was presented in Section 2.  An invitation was thus extended to selected participants from 

Mr. Khampha Keomanichanh based on the results of the interviews.  It was discovered dur-

ing interviews that there were not enough villagers who met all criteria in Mai Village.  Thus, 

four invitations were extended to villagers in the nearby Bore Village, who participated in the 

training session instead. 

4.2 Programme 

Agenda 

Date, Time Description Responsible per-
son 

Tuesday 3/11/2009 Organizer and resource person will be arriving Oudomxay Province 
by Air plain  

 Day 1:  Wednesday 4/11/2009  

8:00 – 8:30 Registration  All 

8:30 – 8:54 Opening speed  Representative of 
District authority 

8:45 – 10:00 The benefit of using biogas (introduction) Mr. Khampha 

10:00 – 10:15 Coffee break  All 

10:15 – 12:00 How to construct Biogas plant Mr. Soukan 

12:00 – 1:30  Lunch All 

1:30 - 3:30 How to use and maintenance Mr. Soukan 

 3:30 - 4:30   Separate into group and prepare for next day 2 Mr. Soukan 

 

4.3 Registration Form 

Below is a snapshot of the registration form used to sign up villagers for the training session. 
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4.4 Presentations 

Four presentations were given to participants in Mai Village, the names of which are: 

1. Introduction on Biogas (13 slides) 

2. Construction Steps of Biogas Plants (6 slides) 

3. Materials Needed for Biogas Plant Construction (6 slides) 

4. Biogas Plant construction and Installment (10 slides) 

5. Biogas Use and Maintenance (17 slides) 

6. How to Construct a Digester (24 slides) 

7. Selection of the Size of the Digester (43 slides) 

8. Site Selection for the Biogas Plant Building (8 slides) 

All slideshows were written and presented in Lao.  Due to their size, they have not been in-

cluded in this report, but are available upon request. 
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4.5 Signed List of Participants 
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VIII 

4.6 Contact Data 

Contact data for participants are shown in the signed list of participants located in Section 

4.5. 

4.7 Photos 

Pictures of Training Course 2 on biogas in Mai Village, Oudomxay Province 
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ÅßâÙêÀŠÞ×ÀèÍâÉèÀäÌäÖÆêãÀóÅÆê×ßÑàÍ

ÅßÊàÍèÌÂ¿ÌÂ‹×à×éËßÇàÅàÈ ãÖß âÉèÀäÌÖÆê, Üí¤ÀàÌ×éËßÇàÅàÈ ãÖß
âÉèÀäÌäÖÆêãØŠ¤ÆàÈ

ÅßâÙêäÈÇ ÅïÌ×éÅß×ßÀá ãÖß ÑßÖè¤¤àÌËíÈãËÌ

ÀàÌâÝèÈ×ÞÀÁÜÃÍ¡ãÀóÅÆê×ßÑàÍ

• ÏíÌÏßÖéÈ:

ãÀóÅÆê×ßÑàÍ + 
ÀàÀÖ¿Ì 
(ÒîŠÌÆê×ßÑàÍ)

• ×èÈÊîÈêÍ:

ËàÈÜíÃÂßËàÈÉŠàÃƒ
(âÆ̈Ì: ÓïÌÅèÈ, ÓïÌÂíÌ)

• ÁßÍ×ÌÀàÌ:

ÀàÌÇŠÜÇÅßØÖàÇåÌ
ÅïÌÇàÀàÈ

Àªñ¡Â−Âì§óÁ¡Ê¦§ó¸½²¾®

• Á È́−¡¿ ò̧êó À²̂º È̈º¨¦½¹ì¾¨ê¾©ºö¤£½ê¾©ªÈ¾¤Å Ã−À¤̂º−Ä¢ê†®Ò ó́º¾¡¾©
À§†¤¥½À¡ó© ó́: Á¡Ê¦§ó¸½²¾® Áì½ ¡¾¡ ǿ−¦ñ©

• Â©¨º¾Ã¦¥÷ìò§ó ê†ê¿¯½ªò¡òìò¨¾ Ã−¦È¸−¯½¦ö´¢º¤ê¾©ºö¤£½ê¾©

ÅŠວÌÎßÅíÓ (%)

ÓêâËÌ - CH4 50 – 70

ÀàÀÍÜÌæÈÜíÀæÆ-
CO2

30 – 40

æÝäÈðâÄÌ - H2 5 – 10

æÌäÈðâÄÌ - N2 1 – 2

ÜíÀÆêâÄÌ - O2 0 – 1

ÜàÇÌŸ – H20 0.3

æÝäÈðâÄÌÆïÌÒéÈ- H2S ÓêÙ‹ÜÇ

âÃñìÜÌæÁåÌÍ¡ãÀóÅÆêວßÑàÍ Value

ÜîÌØßÑïÓ (oC) 30 - 40

pH 6.5 - 7.5

ເວÖàÇŠÜÇÅßØÖàÇ (Óº)                          30 - 60

ÂວàÓâÁèÓÁî‹Ì(% ÁÜÃËàÈ
ãÁÃËèÃÚíÈ) 

7 - 10

ÜèÈÉàÅŠວÌ C/N 20:1 to 
30:1

¦È¸−¯½¡º®¢º¤®ÒÁ¡Ê¦§ó¸½²¾®

ºÈ¾¤ª̂´

1. ºÈ¾¤ª̂´

2. êÒªˆ´

3. ®Ò®‰´

4. «ñ¤À¡ñ®Á¡Ê¦ (»ø®À£†¤ÎÈ¸¨ ö́−)

5. ¯½ªøºº¡

êÒª̂´

®Ò®‰´

6. ®Òìí−

7. À¦ö¾ É̄º¤¡ñ− Áì½ ¸¾¸Ã¹ È̈

8. êÒ¦‰¤Á¡Ê¦, ®Èº−ì½®¾¨−Õ, 
À£ˆ¤Áê¡£¸¾´©ñ− Áì½ ¦¾¨μ¾¤

9. Àªö¾Á¡Ê¦ Áì½ Â£´Ä³

10. ¢ø´À¡ñ®¡¾¡ ǿ−¦ñ©

®Òìö− ¢ø´À¡ñ®¡¾¡ ǿ−¦ñ©

ÁßÙàÈ
âÎèÌ 

ãÓèÈÀ‹ÜÌ

ÄáÌວÌÉ²Ó
ËáÜéÈ
(ÓïÌÃíວ, Úï) 
/kg

ÓïÌÅèÈÉ²Ó
ãÉŠÖßÓº
(kg)

ÎßÖéÓàÌÌŸ
(litre)

åÆ‹ãÀóÅÈ‹ວÇ
âÉíà (hour)

åÆ‹ãÀóÅÈ‹ວÇ
ÈÜÀæÒ
(hour)

4 1800 20-40 20-40 3.5 to 4 8-10

6 2600 40-60 40-60 5.5 to 6 12-15

8 3300 60-80 60-80 7.5 to 8 16-20

10 4100 80-100 80-100 9.5 to 10 21-25

• ÊèÃÍèÌÄîãÀóÅâÑ¯ÓÁºÌ 50% ÁÜÃãÀóÅË̄ÏßÖéÈãÉŠÖßÓº
ËÞÍÀèÍãÍÍâÀ³àÓêÑÞÃ 33%. 

• ÀàÌÈèÈãÎÃÌ̧ãÓŠÌÜêÃÉàÓÂ×àÓÉ‹ÜÃÀàÌãÀóÅâÑ²ÜãÉŠÃÔïŠÂí×ÀêÌ. 

ÂîÌÖèÀÅßÌßÁÜÃÍ¡ãÀóÅÆê×ßÑàÍ ãÍÍ Lao-Neth Model ãÀ üÅÏßÖéÈæÈ‹ÄàÀÓïÌÉŠàÃƒ
• ÓïÌÃí× 1 kg ÏßÖéÈãÀ üÅæÈ‹ 40 ÖéÈ
• ÓïÌÂ×àÇ 1 kg ÏßÖéÈãÀ üÅæÈ‹ 40 ÖéÈ
• ÓïÌÚï 1 kg ÏßÖéÈãÀ üÅæÈ‹ 50 ÖéÈ
• ÓïÌæÀŠ 1 kg ÏßÖéÈæÈ‹ 60 ÖéÈ
• ÓïÌÂíÌ 1 kg ÏßÖéÈãÀ üÅæÈ‹ 50 ÖéÈ

ÀàÌÏßÖéÈÓïÌÁÜÃÅèÈãÖßÂíÌ
• Ãí× : 10-14 kg/Óº
• Â×àÇ : 15-20 kg/Óº
• Úï : 2 - 4 kg/Óº
• æÀŠ : 0.05 to 0.07 kg/Óº
• ÂíÌ : 0.18-0.34 kg/Óº



ÀàÌÌáåÆ‹ãÀ üÅÆê×ßÑàÍ

ØîÃÉ¿Ó: 
Àªö¾Á¡Ê¦¹ö¸©¼¸ ªÉº¤¡¾− Á¡Ê¦
350 ¹¾ 400 ìò©/§‰¸Â´¤

¢š¤ö¸ 10 kg ¦¾´¾©°½ìò©Á¡Ê¦
À²̂º¥ø© 1 §‰¸Â´¤

ãÅÃÅßØ×ŠàÃ: 
Â£´Ä³Á¡Ê¦ 150 ¹¾ 175 

ìò©/§‰¸Â´¤, 

Á¡Ê¦§ó¸½²¾® 1 
Á ñ́©¡Éº− ¦¾´¾© Ã§ÉÄ©É
5.7 §‰¸Â´¤

ãÀüüÅÆê×ßÑàÍ 1 ãÓèÈÀ‹ÜÌ ÑÞÃÑ¡åÆ‹ÅáÖèÍ: 
• ËíÈãËÌæÓ‹ÐìÌ ÄáÌ×Ì 4-5 kg 
• ËíÈãËÌÌŸÓèÌ 0.6 Øà 0.7 ÖéÈ
• ËíÈãËÌÊŠàÌæÓ‹ 1.6 kg 
• ËíÈãËÌãÀüÅ LPG 0.45 kg 
• åÆ‹ÄîÈÈ‹×ÇâÉíàØí×ÈÞ× ÎßÓàÌ 2.5 Æ³×äÓÃ 
• åÆ‹ÄîÈÈ‹×ÇÈÜÀæÒ ÎßÓàÌ 5-6 Æ³×äÓÃ
• ÏßÖéÈæÒÒ‹à 1.6 to 1.7 kWh 
• ãÖŠÌâÂ²ÜÃÄèÀË̄Óê 1 hp ÎßÓàÌ 2 Æ³¸äÓÃ

ÀàÌÌáåÆ‹ãÀÅõÆê×ßÑàÍ

ÏíÌÎßäØÇÈ
• ÎèÍÎîÃÅŠ×ÌÎßÀÜÍÅ‹àÃÁÜÃÈêÌ, âÑ¯ÓËàÈÍáÖîÃÖ‹ÞÃ ãÖß

Â×àÓÆïŠÓÆñìÌÁÜÃÈêÌ ãÖß âÖ̈ÃÎßÉéÀéÖéÇàÁÜÃËàÈÜßÌîÜíÃÂß
ËàÈåÌÈêÌ

• Ê‹àÇŠÜÇÅßØÖàÇÔŠàÃâÉèÓË¯, ÀàÀÖ¿ÌÄßÍ¡ÓêÀ̄Ì ãÖß
Í¡ÓêãÓÃ×èÌ Øðì ãÓÃæÓ‹Ü²ÌƒÓàÉÜÓ

• ÀàÀÓïÌÅèÈÅàÓàÈÄßæÖñ Î×À âÆ¯ÃÓïÌÅèÈÅíÈÄßâÎèÌÍŠÜÌ 
ÓèÀÁÜÃÎ×À ãÖß ãÓÃæÓ‹Ü²Ìƒ

• ÀàÀÖ¿ÌÄßÆŠ×ÇØðîÈÏŠÜÌÀàÌÁßØÇàÇÉí×ÁÜÃØÇ‹à
(×èÈÅßÑìÈ) ÎßÓàÌ 50% åÌÂßÌßÐîŠÌÅíÈË¯Í¡ËèÌÇŠÜÇ
ÅßØÖàÇ ÄßâÑ¯ÓÀàÌÁßØÇàÇÉí× ÁÜÃØÇ‹à

• ÀàÌÓïÌÅèÈ ãÖß ÀàÀÓïÌÅèÈË¯ÎßÅíÓÀèÍÅ̄ÃâÅÈâØðìÜÜ²Ìƒ
ÄßÓêÂîÌÂŠàËàÃÅàÌÜàØàÌÍáÖîÃÈêÌ ÈêÀŠ×à ÓïÌÅèÈÅíÈ Øðì
ÐîÌÓ³Ó Ç‹ÜÌ×ŠàÓêËàÈæÌäÈðâÄÌ Ë¯ÅàÓàÈÈïÈÆìÓ
æÈ‹ÃàÇÅáÖèÍÑëÈÍàÃ ÆßÌéÈ âǢÃÈêÀŠ×àÐîŠÌâÂÓêØÖàÇâË³à.

• ÀàÀÓïÌÅèÈÅàÓàÈåÆ‹ âÎèÌÐñîÌÅáÖèÍÎïÀâØèÈ, âÎèÌÜàØàÌÎà, 
âÎèÌÅàÌæÖÅèÈÉïÑëÈ ãÖß Ü²Ìƒ.

ÀàÌÌáåÆ‹ÀàÀÓïÌÅèÈ ÂŠàÁÜÃ NPK ÁÜÃ FYM ãÖß ÀàÀÖ¿Ì

ÅàÌÜàØàÌ ÐîŠÌÍ³Ó Farm-yard Manure ÀàÀÖ¿Ì

ÜèÈÉàÅŠວÌ 
âÎèÌ %

ÂŠàÅßâÖŠÇ
âÎèÌ %

ÜèÈÉàÅŠວÌ
%

ÂŠàÅßâÖŠÇ
âÎèÌ %

ÜèÈÉàÅŠວÌ 
âÎèÌ %

ÂŠàÅßâÖŠÇ
âÎèÌ %

Nitrogen 0.50-1.50 1.00 0.50-1.00 0.80 1.40-1.80 1.60

Phosphorus 0.40-0.80 0.60 0.50-0.80 0.70 1.10-2.00 1.55

Potassium 0.50-1.90 1.20 0.50-0.80 0.70 0.80-1.20 1.00

ÂîÌÎßäØÇÈÁÜÃãÀüÅÆê×ßÑàÍ
È‹àÌâÅÈÊßÀéÈ
• ÎßØÇèÈÂŠàåÆ‹ÄŠàÇÅáÖèÍâÆºÜæÒÜ²Ìƒ
• Óêâ×Öà âÝèÈÄéÈÄßÀáÜ²Ìƒ âÑ²ÜÅ‹àÃÖàÇÝèÍâÑ̄ÓâÉêÓ
• Å³ÃâÅêÓÓêÀàÌÏßÖéÈÀßÅéÀáØÖàÇÁºÌ 

Ç‹ÜÌ×ŠàæÈ‹ÌáåÆ‹ÀàÌÖ¿Ì (âÑ̄ÓÂŠà N,P ãÖß K)
• ØÖîÈÏŠÜÌÄáÌ×ÌÐîŠÌâÂÓê äÈÇÌáåÆ‹ÀàÀÖ¿ÌãËÌ
• ØÖîÈÏŠÜÌÖàÇÄŠàÇÅáÖèÍÎ̄ÌÎí×ÑßÇàÈË¯âÀêÈÄàÀÂ×Ì
• Å‹àÃ×ÞÀâÝèÈÃàÌËáåØ‹ãÀŠÎßÆàÆíÌ
• Å³ÃâÅêÓÑàÀÅŠ×ÌâÜÀßÆíÌ ÏßÖéÈâÎèÌÅêÌÂ‹à
• ÑèÈËßÌàÁßãÙÃÀàÌÖ‹ÞÃÅèÈ

È‹àÌÅîÁßÑàÍ:
• ØÖîÈÏŠÜÌäÖÀÑßÇàÈË̄âÀêÈÄàÀÂ×Ì (×êÌØí×, âÄèÍØí×, ÖßÍíÍØàÇåÄÜèÀâÅÍ, Î×ÈÝàÀ

ãÖß Ü²Ìƒ)

• ÎèÍÎîÃÖßÍíÍÅîÁßÜßÌàæÓ Ç‹ÜÌ×ŠàÓêÅ‹×ÓÊŠàÇË̄É¡ÀèÍÍ¡ãÀóÅÆê×ßÑàÍ, 

• Í¡ÓêÂ×àÓâÎºÜÌâÎêÁÜÃÚ§, Í¡ÓêÁ̧âË³à ãÖß Å¯ÃâÎºÜÌâÎêÜ²ÌƒåÌâÝìÜÌÂí×
• ØÖîÈÏŠÜÌÀàÌâÀêÈÜèÀÂêæÑ
• ØÖîÈÏŠÜÌÀàÌÁßØÇàÇÉí×ÁÜÃãÓÃ×èÌãÖßÑàØßÌßÌáÑßÇàÈÜ²Ìƒ
È‹àÌÅ̄Ãã×ÈÖ‹ÜÓ
• ÎíÀÎèÀÝèÀÅàÎŠàæÓ‹

• âÑ̄ÓÏíÌÏßÖéÈÀßÅéÀá Ç‹ÜÌ×ŠàæÈ‹ÌáåÆ‹ÀàÀÖ¿ÌãÖßÅ̄ÃâÅÈâØðìÜÀßÅéÀá âÎèÌÐîŠÌËáÓßÆàÈ
Ë̄ÓêÅàÌÜàØàÌÎèÍÎîÃÂîÌÌßÑàÍÈêÌ (âÑ̄ÓÂŠà NPK)

• ØÖîÈÏŠÜÌËàÈÜàÇÏéÈâÝìÜÌãÀò× âÎèÌÉ¿Ì ÜàÇÓêâËÌ (methane), ÀàÍÜÌÈêÜíÀæÆ
(Carbon-dioxide)

• Î‹ÜÃÀèÌÀàÌâÆ²ÜÓäÆÓÁÜÃÈêÌ Ë̄ÓàÄàÀÀàÌÌáåÆ‹ÐîŠÌâÂÓêØÖàÇâÀêÌæÎ

ÂîÌÎßäØÇÈÁÜÃãÀ üÅÆê×ßÑàÍ



È‹àÌÅèÃÂíÓ:
• Óêâ×Öà âÑ²ÜâÂ²ÜÌæØ××ÞÀÃàÌÅèÃÂíÓÜ²Ìƒ
• ÇíÀÊàÌßÁÜÃÆîÓÆíÌÈêÁºÌ âÆ¨Ì:âÎèÌÍ‹àÌÅßÜàÈ
• ØÖîÈÏŠÜÌÀàÌâÝèÈ×ÞÀÙèÀ äÈÇÅßâÑàßãÓŠÇêÃ 
• ÓêãÅÃÅßØ×ŠàÃ ÅàÓàÈâÝèÈÀéÈÄßÀáÉŠàÃ åÌâ×ÖàÂœÂìÌ 
• âÝèÈåØ‹âÈèÀÌ‹ÜÇÓêâ×ÖàæÎäÝÃÝÞÌ Ç‹ÜÌÍ¡É‹ÜÃæÎ

ÆÜÀØàæÓ‹ÐìÌÜêÀ

ãÖß ÂîÌÎßäØÇÈÈ‹àÌÜ²Ìƒ ???

ÂîÌÎßäØÇÈÁÜÃãÀüÅÆê×ßÑàÍ
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¢̃−ªÉº−¡¾−¡¢̃−ªÉº−¡¾−¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

¦ø−¸¦ø−¸òò¦¾¸½¡¿¦¾¸½¡¿ Áì½Áì½ ²½ìñ¤¤¾−²½ìñ¤¤¾−êêö©Áö©Áêê−− Áì½Áì½
ÂÂ£¤¡¾−ªö¸Á®®£¤¡¾−ªö¸Á®® Á¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®
£̃¤ ņ̃−£̃¤ ņ̃−êêóó 8 8 –– 28 28 ²²ôô©¦½²¾©¦½²¾ 20082008

ÁÁ°°−−°°ñ¤®ñ¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾® Á®®Á®® LaoLao--Neth ModelNeth Model

²¾¡¦È¸−ªÈ¾¤Å¢º¤®²¾¡¦È¸−ªÈ¾¤Å¢º¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

ºÈ¾¤ª̂ºÈ¾¤ª̂´́
êÒêÒª̂ª̂´́: : ¦¿ìñ®ª̂¦¿ìñ®ª̂´́¢š¤ö¸¹ù¢š¤ö¸¹ùõõ¢š£¸¾¢š£¸¾¨̈
Áì½Áì½ ¦¿ìñ®ª¦¿ìñ®ªÒÒ¡ñ®¦É¸¡ñ®¦É¸´́«È¾«È¾¨̈
®®ÒÒ®‰®‰´́
«ñ¤À¡ñ®Á¡«ñ¤À¡ñ®Á¡ÊÊ¦¦ (dome)(dome)
¯½ªøºº¡¯½ªøºº¡
ºÈ¾¤ìí−ºÈ¾¤ìí− Áì½Áì½ È̄º¤ìí−È̄º¤ìí−
¢ø¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©

êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ Áì½Áì½ À¦ö¾ É̄º¤¡ñ−À¦ö¾ É̄º¤¡ñ−
¸¾¸¸¾¸ÃÃ¹¹¨̈ÈÈ
êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦
®Èº−ì½®¾®Èº−ì½®¾¨̈−−ÕÕ
À£̂º¤ ņ̃©ÁÀ£̂º¤ ņ̃©Áêê¡£¸¾¡£¸¾´́©ñ−©ñ−
¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦
Àªö¾Á¡Àªö¾Á¡ÊÊ¦¦ Áì½Áì½ êÒêÒμ¾¤μ¾¤
ÂÂ££´́Ä³Ä³
ºÈ¾¤À¡ñ®¡¾¡ºÈ¾¤À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©

²¾¡¦È¸−ªÈ¾¤Å¢º¤®²¾¡¦È¸−ªÈ¾¤Å¢º¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

¢˜−ªÉº−¡¾−¡¢˜−ªÉº−¡¾−¡ÒÒ¦É¾¤¦É¾¤
ÀìÀìõõº¡¢½Î¾©®º¡¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®
ÀìÀìõõº¡¦½«¾−º¡¦½«¾−êê†† ¦½ìñ®¡¦½ìñ®¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®
¡½¡¼¡½¡¼´́ ņ̃©¦½©ņ̃©¦½©÷÷¡¡ÒÒ¦É¾¤¦É¾¤
ªóªó°°ñ¤¢º¤¢øñ¤¢º¤¢ø´́
¢¢÷÷©¢ø©¢ø´́ ª¾ª¾´́¢½Î¾©¢½Î¾©êê†ªÉº¤¡¾−†ªÉº¤¡¾− ((ª¾ª¾´́ÁÁ°°−−°°ñ¤ñ¤))
¡¿−ö©¥¡¿−ö©¥÷÷©©ÃÃ¥¡¾¤¥¡¾¤, , À¦̃−ìñ©¦½ÎóÀ¦̃−ìñ©¦½Îó Áì½Áì½ ¡¡ÒÒ«¾−²œ−«¾−²œ− ¦¿ìñ®¦¿ìñ®±±¾¢É¾¤¾¢É¾¤ Áì½Áì½
¯½ªøºº¡¯½ªøºº¡
¡¡ÒÒ±±¾¢É¾¤®¾¢É¾¤®ÒÒ®‰®‰´́Á¡Á¡ÊÊ¦¦
¸¾¤¸¾¤êÒêÒª̂ª̂´́
«ö«ö´́©ó−©É¾−−º¡¢º¤©ó−©É¾−−º¡¢º¤±±¾¢É¾¤¾¢É¾¤
ÂÂ®¡©É¾−®¡©É¾−ÃÃ−¢º¤−¢º¤±±¾¢É¾¤¾¢É¾¤ Áì½Áì½ ÀÀêê²œ−®²œ−®ÒÒ®‰®‰´́
ÀÀêê«ñ¤À¡ñ®Á¡«ñ¤À¡ñ®Á¡ÊÊ¦¦ ((¡½¡¼¡½¡¼´́Á®®Á®®, , ÀÀêê£º−¡ù£º−¡ùòò©© Áì½Áì½ Ȩ̀¾¤Ȩ̀¾¤êÒ)êÒ)

¢˜−ªÉº−¡¾−¡¢˜−ªÉº−¡¾−¡ÒÒ¦É¾¤¦É¾¤
¡¡ÒÒÀ¦ö¾ É̄º¤¡ñ−À¦ö¾ É̄º¤¡ñ−êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦
¡¡ÒÒºÈ¾¤ª̂ºÈ¾¤ª̂´´´´ø−¦ñ©ø−¦ñ©
Àºö¾©ó−ºº¡Àºö¾©ó−ºº¡
¡¡ÒÒ±±¾¢É¾¤¢º¤¯½ªøºº¡¾¢É¾¤¢º¤¯½ªøºº¡
¡¡ÒÒºÈ¾¤ìí−ºÈ¾¤ìí− Áì½Áì½ ±±¾¯¾¯òò©©
ÂÂ®¡©É¾−®¡©É¾−ÃÃ−¢º¤«ñ¤®ñ−¥−¢º¤«ñ¤®ñ−¥÷÷Á¡Á¡ÊÊ¦¦
¸¾¤¸¾¤êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦, , ¡¡ÒÒºÈ¾¤®Èº−ì½®¾ºÈ¾¤®Èº−ì½®¾¨̈−−Õ Õ Áì½Áì½ ªªòò©ª̃¤À£̂º¤©ª̃¤À£̂º¤ÃÃ§§ÉÉ
¡¸©¦º®®Èº−Á¡¡¸©¦º®®Èº−Á¡ÊÊ¦»‰¸¦»‰¸
ª̂ª̂´´´´ø−¦ñ©ø−¦ñ© £̃¤£̃¤êê¿º¿ºòò©©
¢¢÷÷©¢ø©¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©
«ö«ö´́©ó− ȫ¡®©ó− ȫ¡®ÒÒÁ¡Á¡ÊÊ¦¦, , ¢É¾¤ºÈ¾¤ª̂¢É¾¤ºÈ¾¤ª̂´́ Áì½Áì½ ºÈ¾¤ìí−ºÈ¾¤ìí−
º¾−¾Äº¾−¾Ä´́¦½«¾−¦½«¾−êê††
Á−½−¿¡¾−−¿Á−½−¿¡¾−−¿ÃÃ§§ÉÉ Áì½Áì½ ®ö¸ì½®ñ©»ñ¡¦¾®ö¸ì½®ñ©»ñ¡¦¾ÃÃ¹ÉÁ¡ÈÀ¥í¾¢º¤®¹ÉÁ¡ÈÀ¥í¾¢º¤®ÒÒÁ¡Á¡ÊÊ¦¦
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¦¿Àìñ©¡¾−¡¦¿Àìñ©¡¾−¡ÒÒ¦É¾¤¦É¾¤



Standard Quality of Material

´́¾©ª½«¾− ņ̃©¦½©¾©ª½«¾− ņ̃©¦½©÷÷¡¡ÒÒ¦É¾¤¦É¾¤

¦ø−¸¦ø−¸òò¦¾¸½¡¿¦¾¸½¡¿ Áì½Áì½ ²½ìñ¤¤¾−²½ìñ¤¤¾−êêö©Áö©Áêê−− Áì½Áì½
ÂÂ£¤¡¾−ªö¸Á®®Á¡£¤¡¾−ªö¸Á®®Á¡ÊÊ¦¦ §§ó¸½²¾®ó¸½²¾®

ņ̃©¦½©ņ̃©¦½©÷÷¡¡ÒÒ¦É¾¤¦¿ìñ®®¦É¾¤¦¿ìñ®®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

ņ̃©¦½©ņ̃©¦½©÷÷¡¡ÒÒ¦É¾¤¯½¡º®¦É¾¤¯½¡º®´́óó::
§§óó´́ñ¤ñ¤ ((Á©¤Á©¤ Áì½Áì½ ¢¼¸¢¼¸))
§§¾¾¨̈ ((¹¹¨̈¾¾¨̈ Áì½Áì½ Áì®Áì®))
©ó−¥†©ó−¥†
¹ó−¹ó−
¦ó¡ñ−¦ó¡ñ−§§õõ´́ Acrylic Acrylic 
À¹ùñ¡À¦̃−À¹ùñ¡À¦̃−
−−ÕÕ

êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ Áì½Áì½ À£À£õõº¤º¤ÃÃ§§Éºˆ−ÅÉºˆ−Å
êÒêÒª̂ª̂´́
êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ
êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ ((êÒêÒÀ¹ùñ¡À¹ùñ¡ ¹ù¹ùõ õ PVC)PVC)
¢¢ððªªÒÒ ((¢¢ðð¤¤ð, ð, ªªÒÒ§§ˆˆ, , ¦¾¦¾´́ª¾ª¾, , 
¢¢ððªªðð¡¼¸−º¡¡¼¸−º¡ etc.)etc.)
¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ
¸¾¸ì½®¾¸¾¸ì½®¾¨̈−−ÕÕ
¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦
Àªö¾Á¡Àªö¾Á¡ÊÊ¦¦
êÒêÒμ¾¤μ¾¤
ÂÂ££´́Ä³Á¡Ä³Á¡ÊÊ¦¦
À£̂º¤¯½¦öÀ£̂º¤¯½¦ö´́ ((ÀìÀìõõº¡Ä©Éº¡Ä©É))
À£̂º¤ÁÀ£̂º¤Áêê¡£¸¾¡£¸¾´́©ñ−©ñ−
ÀÀêêñ®£¼−ñ®£¼−
¡¾¸ª¡¾¸ªÒêÒ PVCÒêÒ PVC

´́¾©ª½«¾−£¾©ª½«¾−£÷÷−−½²¾®−−½²¾®
CementCement

§§óó´́ñ¤ Ë̄º¡Áì−ñ¤ Ë̄º¡Áì− ££÷÷−−½²¾®©ó−−½²¾®©ó
§§óó´́ñ¤ñ¤ÃÃÏÈÏÈ –– ®®ÒÒÀ ñ̄−¡Éº−À ñ̄−¡Éº− Áì½Áì½ À¡ñ®»ñ¡¦¾Ä Ȩ́®Èº−Á¹É¤À¡ñ®»ñ¡¦¾Ä Ȩ́®Èº−Á¹É¤
®®ÒÒ£¸− Ȩ̀¾¤Ä Ȩ́²œ−©ó−£¸− Ȩ̀¾¤Ä Ȩ́²œ−©ó−ÂÂ©©¨̈¡ö¤¡ö¤

SandSand
À ñ̄−ÀÀ ñ̄−À´́ñ©ì¼®©óñ©ì¼®©ó

¦½º¾©¦½º¾© -- ®®ÒÒ´́ó¢šªöó¢šªö´́ ((©ó−Áì½©ó−©¾¡©ó−Áì½©ó−©¾¡) ) 
Áì½Áì½ ¦†¤ ȫ−À œ̄º−¦†¤ ȫ−À œ̄º− º̂−Åº̂−Å

®®ÒÃÒÃ¹É¹É´́ó¢šªöó¢šªö´́¹ì¾¹ì¾¨̈¡È¸¾¡È¸¾ 3%  3%  
((¡¸©¦º®©É¸¡¸©¦º®©É¸¨̈¡¸©Á¡É¸¡¸©Á¡É¸))

ªÉº¤Ä©ÉìÉ¾¤¡Èº−ªÉº¤Ä©ÉìÉ¾¤¡Èº−
«É¾«É¾´́ó¦†¤ ȫ−À œ̄º−¹ì¾ó¦†¤ ȫ−À œ̄º−¹ì¾¨̈¡È¸¾¡È¸¾ 3% 3% 

©ó−¥†©ó−¥†
À ñ̄−©ó−¥†£À ñ̄−©ó−¥†£÷÷−−½²¾®©ó−−½²¾®©óêê†¦†¦÷÷©©ÃÃ−−êêÉº¤«†−Éº¤«†−
»ø®»È¾¤¦½Î»ø®»È¾¤¦½ÎÔÔ¦½ÀÏó¦½ÀÏó
Ä©ÉÀÄ©ÉÀ°°ö¾©óö¾©ó
´́ó¦¼¤¦½ó¦¼¤¦½êêÉº−Éº−§§ñ©À¥−ñ©À¥−
®®ÒÒÁª¡À¸ì¾Áª¡À¸ì¾êêö©¦º®©É¸ö©¦º®©É¸¨̈¡¾−«š¡¾−«š´́ìö¤ìö¤
¦ø¤ì½©ñ®¹ö¸À¢ö¾¦ø¤ì½©ñ®¹ö¸À¢ö¾ ÂÂ©©¨̈ª̃¤À ñ̄−»ø®ªö¸ª̃¤À ñ̄−»ø®ªö¸ TT
£¸−Á£¸−Á§§È−È−ÕÕ¯½¯½´́¾−¾− 15 15 −¾−¾êêóó
¡Èº−Àºö¾Ä¯−¿¡Èº−Àºö¾Ä¯−¿ÃÃ§§ÉÉ

¹ó−²ø¹ó−²ø
À ñ̄−¹ó−²ø£À ñ̄−¹ó−²ø£÷÷−−½²¾®©ó−−½²¾®©óêê†¦†¦÷÷©©ÃÃ−−êêÉº¤«ó−Éº¤«ó−

®®ÒÒÁª¡Áª¡ À¸ì¾À£¾½¦º¤¡Éº−À¸ì¾À£¾½¦º¤¡Éº−ÃÃ¦È¡ñ−¦È¡ñ−

£¸−Á£¸−Á§§È−È−ÕÕ¯½¯½´́¾−¾− 15 15 −¾−¾êêóó
¡Èº−Àºö¾Ä¯−¿¡Èº−Àºö¾Ä¯−¿ÃÃ§§ÉÉ

´́¾©ª½«¾−£¾©ª½«¾−£÷÷−−½²¾®−−½²¾®

¹ó−Á»È¹ó−Á»È

¦½º¾©¦½º¾© -- ®®ÒÒ´́ó¢š©ó−ó¢š©ó− ¹ù¹ùõ õ ¢šªö¢šªö´́

¢½Î¾©®¢½Î¾©®ÒÃÒÃ¹É¡¾¹É¡¾¨̈ 2 2 –– 2.5 cm2.5 cm

£¸−ìÉ¾¤¡Èº−«É¾À œ̄º−¹ì¾£¸−ìÉ¾¤¡Èº−«É¾À œ̄º−¹ì¾¨̈

êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ Áì½Áì½ À£̂º¤À£̂º¤ÃÃ§§ÉÉ

©„¤Ä©É»ñ®»º¤¥¾¡ºö¤¡¾−¡¸©¡¾£©„¤Ä©É»ñ®»º¤¥¾¡ºö¤¡¾−¡¸©¡¾£÷÷−−½−−½
²¾®²¾® Áì½Áì½ ´́¾©ª½«¾−¾©ª½«¾−

´́¾©ª½«¾−£¾©ª½«¾−£÷÷−−½²¾®−−½²¾®



¦ø−¸¦ø−¸òò¦¾¸½¡¿¦¾¸½¡¿ Áì½Áì½ ²½ìñ¤¤¾−²½ìñ¤¤¾−êêö©Áö©Áêê−− Áì½Áì½
ÂÂ£¤¡¾−ªö¸Á®®Á¡£¤¡¾−ªö¸Á®®Á¡ÊÊ¦¦ §§ó¸½²¾®ó¸½²¾®

¡¾−¡Ò¦É¾¤®ÒÁ¡Ê¦§ó¸½²¾® Áì½ ªò©ª̃¤À£̂º¤Ã§É

¸¾¤¸¾¤°°ñ¤¢øñ¤¢ø´́®®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

•• ®ñ®ì½©ñ®ÎÉ¾©ó−®ñ®ì½©ñ®ÎÉ¾©ó−, , ¡¿−ö©¥¡¿−ö©¥÷÷©©ÃÃ¥¡¾¤®¥¡¾¤®ÒÒ®‰®‰´́, , 
¡¿−ö©¡¿−ö©êòêò©©êê¾¤¢º¤ºÈ¾¤ª̂¾¤¢º¤ºÈ¾¤ª̂´́ Áì½Áì½ ºÈ¾¤ìí−ºÈ¾¤ìí−

•• ¢ó©À¦̃−¹ùñ¡¢ó©À¦̃−¹ùñ¡, , ¡¿−ö©À¦̃−ìñ©¦½Ïó−º¡¡¿−ö©À¦̃−ìñ©¦½Ïó−º¡
¢º¤®¢º¤®ÒÒ®‰®‰´́
((À¦̃−ìñ©¦½ÏóÀ¦̃−ìñ©¦½ÏóÃÃ−−++£¸¾£¸¾´́Î¾³¾Î¾³¾++§§Èº¤¹ ú̧¾¤Èº¤¹ ú̧¾¤) ) 
ª¾ª¾´́¢½Î¾©©„¤¦½Á©¤¢½Î¾©©„¤¦½Á©¤ÃÃ−Á−Á°°−¸¾©−¸¾© CC

•• ñ̄¡¹ùñ¡ñ̄¡¹ùñ¡ÃÃ¦È¥¦È¥÷÷©©ÃÃ¥¡¾−®¥¡¾−®ÒÒ®‰®‰´́, Â, Â©©¨̈ÃÃ§§ÉÄÉÄ´́ÉÉ ¹ù¹ù õ õ 
¦¾¦¾¨̈ÀÀ§§õõº¡º¡ ÀÀ§§†¤†¤´́ñ©¦í−Îˆ¤ªñ©¦í−Îˆ¤ªòò©¡ñ®¹ùñ¡©¡ñ®¹ùñ¡ Áì½Áì½
ºó¡¦í−Î̂¤ºó¡¦í−Î̂¤´́ñ©ªñ©ªòò©¡ñ®Ä©¡ñ®Ä´́É−ÉºÉ−Éº¨̈ºñ−Î̂¤ºñ−Î̂¤
ÁìÉ¸¢ó©À ñ̄− ö̧¤ÁìÉ¸¢ó©À ñ̄− ö̧¤´́ö− †̄−ººÉö− †̄−ººÉ´́ ¹ùñ¡À¦ö¾−̃−¹ùñ¡À¦ö¾−̃−..

•• ¥¾¡¥¥¾¡¥÷÷©ªñ©¡ñ−ì½¹ Ȩ̀¾¤À¦̃−¹ùñ¡©ªñ©¡ñ−ì½¹ Ȩ̀¾¤À¦̃−¹ùñ¡ Áì½Áì½
¢º® ö̧¤¢º® ö̧¤´́ö−ö− ¢ó©À¦̃−ª̃¤¦¾¡ºº¡¢ó©À¦̃−ª̃¤¦¾¡ºº¡
ÁªÈì½©É¾−ÁªÈì½©É¾− êê††´́ó¢½Î¾©Àó¢½Î¾©Àêê‰¾¡ñ®‰¾¡ñ® B/2 B/2 
+ + £¸¾£¸¾´́Î¾¢º¤Î¾¢º¤±±¾¾

•• ¥¾¡¦º¤¦í−¢º¤À¦̃−ª̃¤¦¾¡¥¾¡¦º¤¦í−¢º¤À¦̃−ª̃¤¦¾¡
¢ó©À¦̃−¢ó©À¦̃−§§ˆ¢½Î¾−¡ñ−ˆ¢½Î¾−¡ñ− ´́ó£¸¾ó£¸¾´́ A + A + 
£¸¾£¸¾´́Î¾Î¾±±¾¾

•• ¡¸©£¡¸©£õõ− Ȩ̀¾»ø®¦†Á¥−̃−ª̃¤¦¾¡− Ȩ̀¾»ø®¦†Á¥−̃−ª̃¤¦¾¡
¡ñ−¹ù¡ñ−¹ùõõ®®ð? Âð? Â©©¨̈ÁÁêê¡¦º¤À¦̃−¡¦º¤À¦̃− ¥º¥º´́¦¾¡¦¾¡

•• ÃÃ§§É ø̄−¢¾¸É ø̄−¢¾¸ÂÂ»»¨̈ª¾ª¾´́À¦̃−À¦̃−êê†¢ó©†¢ó© Ä Ȩ́Ä Ȩ́
Áì½Áì½ Àì̂º¡Àì̂º¡êê†ª̃¤¢º¤¢ø†ª̃¤¢º¤¢ø´́À¡ñ®À¡ñ®
¡¾¡¡¾¡´́ø−¦ñ©ø−¦ñ© Áì½Áì½ ¢ó©À¦̃−Ï¾¢ó©À¦̃−Ï¾¨̈Ä Ȩ́Ä Ȩ́

¸¾¤¸¾¤°°ñ¤¢øñ¤¢ø´́®®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®
ªö¸μ È¾¤¡¾−¸¾¤ªö¸μ È¾¤¡¾−¸¾¤°°ñ¤®ñ¤®ÒÒÁ¡Á¡ÊÊ¦¦

®Ò®‰´
ºÈ¾¤ìí−

¢ø´À¡ñ®¡¾¡ ǿ−¦ñ©ºÈ¾¤ª̂´

¢ø´À¡ñ®¡¾¡ ǿ−¦ñ©

¡¾−¢¡¾−¢÷÷©¢ø©¢ø´́

•• ¢¢÷÷©¢ø©¢ø´́ª¾ª¾´́À¦̃−À¦̃−êê†Ï¾†Ï¾¨̈Ä Ȩ́Ä Ȩ́ Áì½Áì½ ¢¢÷÷©ìö¤ª¾©ìö¤ª¾´́êê¾¤ª̃¤¾¤ª̃¤

•• «É¾À ñ̄−®Èº−©ó−À¥̂º−«É¾À ñ̄−®Èº−©ó−À¥̂º− º¾©À»ñ©À ñ̄−À−ó−ìö¤¡º¾©À»ñ©À ñ̄−À−ó−ìö¤¡ÒÒÄ©ÉÄ©É

•• £¸¾£¸¾´́Àìó¡¢º¤¢øÀìó¡¢º¤¢ø´́ £¸−À£¸−Àêê‰¾¡ñ®¢½Î¾©‰¾¡ñ®¢½Î¾© E E 
ª¾ª¾´°´°ñ¤ÁªÉñ¤ÁªÉ´́

•• ©ó−©ó−êê†¢†¢÷÷©¢œ−©¢œ−´́¾£¸−¹¾¥¾¡¯¾¡¢¾£¸−¹¾¥¾¡¯¾¡¢÷´÷´¯½¯½´́¾−¾− 2 m2 m

•• £¸−ì½ ņ̃¤º£¸−ì½ ņ̃¤º÷÷®ñ©À¹©®ñ©À¹© º¾©À¡ó©¢œ−º¾©À¡ó©¢œ−
¨̈Éº−©ó−À¥̂º−«ñ®Éº−©ó−À¥̂º−«ñ®

•• ¢¢÷÷©¢ø©¢ø´́¦¿ìñ®¯½ªøºº¡¦¿ìñ®¯½ªøºº¡
ÂÂ©©¨̈ÃÃ¹ÉÄ©Éì½©ñ®²œ−£¹ÉÄ©Éì½©ñ®²œ−£õõ¡ñ−¡ñ®®¡ñ−¡ñ®®ÒÒ®‰®‰´́ Áì½Áì½
ª¾ª¾´́¢½Î¾©¢½Î¾©êê†¡¿−ö©Ä Ȩ́†¡¿−ö©Ä Ȩ́ 80 cm80 cm



¡¡ÒÒ±±¾¢É¾¤¾¢É¾¤
•• ¡¿−ö©¥¡¿−ö©¥÷÷©©ÃÃ¥¡¾¤¢º¤¢ø¥¡¾¤¢º¤¢ø´́ ÂÂ©©¨̈ÃÃ§§ÉÉ 4 4 À¦ö¾À¦ö¾ ñ̄¡ñ̄¡

4 4 ©É¾−©É¾− Áì½Áì½ ÃÃ§§ÉÀÉÀ§§õõº¡©º¡©õõ¤ªñ©¡ñ−¤ªñ©¡ñ−. . 

•• ¥¾¡¥¥¾¡¥÷÷©©ÃÃ¥¡¾¤−̃−¥¡¾¤−̃− ¢ó©À¦̃− ö̧¤¢ó©À¦̃− ö̧¤´́ö−ö− êê††´́óìñ©¦½Ïóóìñ©¦½Ïó
F + F + £¸¾£¸¾´́Ï¾¢º¤Ï¾¢º¤§§˜−˜−ÂÂ®¡®¡ ( 1.5 cm)( 1.5 cm)

•• ñ̄¡¹ùñ¡ºñ−Îˆ¤ñ̄¡¹ùñ¡ºñ−Îˆ¤ÃÃ¦È¥¦È¥÷÷©©ÃÃ¥¡¾¤¥¡¾¤ Áì½Áì½
´́ñ©ñ©ÃÃ¹ÉÁÎÉ−¡ñ®Ä¹ÉÁÎÉ−¡ñ®Ä´́É£¾−É£¾− ÀÀêê†¤¯¾¡¢ø†¤¯¾¡¢ø´́, , 
¡¸©À®†¤ Ȩ̀¾¹ùñ¡À¦ö¾−šªÉº¤ª̃¤¦¾¡¡ñ®²œ−¡¸©À®†¤ Ȩ̀¾¹ùñ¡À¦ö¾−šªÉº¤ª̃¤¦¾¡¡ñ®²œ−..

•• ÃÃ§§ÉÀÉÀ§§õõº¡º¡ À²̂ºÀ ñ̄−À¦̃−ìñ©¦½Ïó¢º¤ ö̧¤À²̂ºÀ ñ̄−À¦̃−ìñ©¦½Ïó¢º¤ ö̧¤´́ö−ö−
À¸ì¾¡À¸ì¾¡ÒÒ±±¾¢É¾¤¾¢É¾¤, , ìñ©¦½Îó−šÀìñ©¦½Îó−šÀêêö¾¡ñ®ö¾¡ñ®
ìñ©¦½Îó¢º¤®ìñ©¦½Îó¢º¤®ÒÒ®‰®‰´́ F + F + £¸¾£¸¾´́Î¾Î¾§§˜−˜−ÂÂ®¡®¡

•• ¡¿−ö©¦º¤¢É¾¤¢º¤¯½ªøºº¡¡¿−ö©¦º¤¢É¾¤¢º¤¯½ªøºº¡
ÀÀ§§†¤£¸¾†¤£¸¾´́¡É¸¾¤¢º¤¯½ªøºº¡¡É¸¾¤¢º¤¯½ªøºº¡ ÀÀêê‰¾¡ñ®‰¾¡ñ® 60 + 60 + 
£¸¾£¸¾´́Ï¾Ï¾ÂÂ®¡®¡ (2 (2 ¹¾¹¾ 3 cm)3 cm)

¡¡ÒÒ±±¾¢É¾¤¢º¤®¾¢É¾¤¢º¤®ÒÒ®‰®‰´́

•• ¡Èº−−¿¡Èº−−¿ÃÃ§§É©ó−¥†É©ó−¥† ¹ù¹ù õ õ ¹ó−²ø¹ó−²ø ªÉº¤ÁªÉº¤Á§§È−È−ÕÕ¯½¯½´́¾−¾− 2 2 ¹¾¹¾
3 3 −¾−¾êêóó

•• ¯½¦ö¯½¦ö´́ ø̄−ø̄− ºñ©ª¾¦È¸−ºñ©ª¾¦È¸− 1:31:3
•• ¡¿−ö©¦º¤¦í−¢º¤¯½ªøºº¡¡¿−ö©¦º¤¦í−¢º¤¯½ªøºº¡ Áì½Áì½

Àì†Àì†´́¡¡ÒÒ©É¾−©É¾−ÃÃ©©É¾−Î̂¤¡Èº−©©É¾−Î̂¤¡Èº− ÂÂ©©¨̈ †̄−©ó−¥†¦í−−Éº†̄−©ó−¥†¦í−−Éº¨̈
À¢í¾©É¾−À¢í¾©É¾−ÃÃ−−

•• À¸ì¾ Ȩ̀¾¤©ó−¥úóÀ¸ì¾ Ȩ̀¾¤©ó−¥úó ªÉº¤ºñ©ªÉº¤ºñ©§§Èº¤¹ Ȩ̀¾¤Èº¤¹ Ȩ̀¾¤
©É¸©É¸¨̈ ø̄−μÈ¾¤ì½º¼©ø̄−μÈ¾¤ì½º¼©

•• «É¾¡«É¾¡ÒÒÄ©É£¸¾Ä©É£¸¾´́¦ø¤¦ø¤ 30 30 ¹¾¹¾ 35 cm, 35 cm, ªÉº¤¸¾¤ªÉº¤¸¾¤êÒêÒªˆªˆ´́ ÀÀ§§†¤†¤´́óó
2 êÒ, êÒ2 êÒ, êÒÎˆ¤¦¿ìñ®ªˆÎˆ¤¦¿ìñ®ªˆ´́¢š¤ö¸¢š¤ö¸ ¹ù¹ùõ õ ¢š£¸¾¢š£¸¾¨̈ Áì½Áì½
ºó¡ºó¡êÒêÒÎˆ¤¦¿ìñ®Îˆ¤¦¿ìñ® ªªÒÒ¡ñ®¹Éº¤−¡ñ®¹Éº¤−ÕÕ

•• êÒêÒªˆªˆ´́£¸−£¸−§§ñ−ñ− Áì½Áì½´́óó´́øø´́®®ÒÃÒÃ¹Éì¹Éì÷÷©© 60 60 ºö¤¦¾ºö¤¦¾ êê¼®¡ñ®²œ−¼®¡ñ®²œ−

•• §§Èº¤¹ Ȩ̀¾¤¢º¤©ó−¥óÈº¤¹ Ȩ̀¾¤¢º¤©ó−¥ó ªÉº¤ºñ©©É¸ªÉº¤ºñ©©É¸¨̈¯ø−μ È¾¤ì½º¼©¯ø−μ È¾¤ì½º¼©

•• £¸¾£¸¾´́¦ø¤¢º¤¦ø¤¢º¤±±¾¢É¾¤¾¢É¾¤ ÀÀêê‰¾¡ñ®‰¾¡ñ® H + H + £¸¾£¸¾´́Î¾¢º¤²œ−Î¾¢º¤²œ−

•• ¸¾¤¸¾¤êÒ êÒ ¡ö¤¡ñ−¢É¾¡ö¤¡ñ−¢É¾´́¡ñ®¯½ªøºº¡¡ñ®¯½ªøºº¡

¡¡ÒÒ±±¾¢É¾¤¢º¤®¾¢É¾¤¢º¤®ÒÒ®‰®‰´́ ÂÂ®¡©É¾−®¡©É¾−ÃÃ−− Áì½Áì½ ÀÀêê²œ−®²œ−®ÒÒ®‰®‰´́

•• ÂÂ®¡®¡±±¾©É¾−¾©É¾−ÃÃ−− Ï¾Ï¾ ¯½¯½´́¾−¾− 1,5 cm1,5 cm

•• ¦È¸−¯½¦ö¦È¸−¯½¦ö´́ 1:31:3

•• ¡Èº−¥½À¡Èº−¥½Àê ê £¸− ñ̄®²œ−£¸− ñ̄®²œ−ÃÃ¹Éì½º¼©¹Éì½º¼©

º¾© ø̄©É¸º¾© ø̄©É¸¨̈©ó−¥†Áª¡©ó−¥†Áª¡ ¹ù¹ù õ õ ¹ó−¹ó−

•• ¦È¸−¯½¦ö¦È¸−¯½¦ö´́¢º¤ ø̄−¢º¤ ø̄− 1:2:31:2:3



¡¾−−¿¡¾−−¿ÃÃ§§ÉÉ Áì½Áì½ ®ö¸ì½®ñ©»ñ¡¦¾®ö¸ì½®ñ©»ñ¡¦¾

ÂÂ£¤¡¾−ªö¸Á®®Á¡£¤¡¾−ªö¸Á®®Á¡ÊÊ¦¦ §§ó¸½²¾®ó¸½²¾®
¡ö¡ö´́ìÉ¼¤¦ñ©Áì½¡¾−¯½ìÉ¼¤¦ñ©Áì½¡¾−¯½´́ö¤ö¤
¡½¡½§§¸¤¡½¦¸¤¡½¦òò¡¿Áì½ È̄¾Ä¡¿Áì½ È̄¾Ä´́ÉÉ

¡¡òò©¥½¡¿ªÈ¾¤ÅÀ¸ì¾−¿©¥½¡¿ªÈ¾¤ÅÀ¸ì¾−¿ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

1.1. ª̂ª̂´´´´ø−¦ñ©£̃¤ø−¦ñ©£̃¤êê¿º¿ºòò©©
2.2. ª̂ª̂´´´´ø−¦ñ©ÁªÈì½ ņ̃−ø−¦ñ©ÁªÈì½ ņ̃−
3.3. À ó̄©Œ¯À ó̄©Œ¯òò©© ¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ
4.4. ¡¸©¡¾®Èº−Á¡¡¸©¡¾®Èº−Á¡ÊÊ¦»‰¸¦»‰¸
5.5. ì½®¾ì½®¾¨̈−−ÕÃÕÃ−−êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦ºº¡¦ºº¡
6.6. º¾−¾Äº¾−¾Ä´́ È̄º¤ìí−È̄º¤ìí−
7.7. −¿−¿ÃÃ§§É¡¾¡É¡¾¡´́ø−¦ñ©À»ñ©ø−¦ñ©À»ñ©±÷±÷È−®‰È−®‰´́
8.8. ¨̈º©−º©−ÕÕ´́ñ−¹ùñ−¹ùÒÒÀìœº−Àìœº− ¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦
9.9. º¾−¾Äº¾−¾Ä´́Àªö¾Á¡Àªö¾Á¡ÊÊ¦¦
10.10. º¾−¾Äº¾−¾Ä´́ÂÂ££´́Ä³Á¡Ä³Á¡ÊÊ¦¦
11.11. ¡¾−ºÈ¾−À£̂º¤ ņ̃©Á¡¾−ºÈ¾−À£̂º¤ ņ̃©Áêê¡£¸¾¡£¸¾´́©ñ−©ñ−
12.12. º¾−¾Äº¾−¾Ä´§´§˜−˜−±±É¾É¾

À¸ì¾¯½ªÀ¸ì¾¯½ªòò®ñ©¡®ñ©¡òò©¥½¡¿ªÈ¾¤Å©¥½¡¿ªÈ¾¤Å
¡¡òò©¥½¡¿©¥½¡¿ À¸ì¾À¸ì¾

1. 1. ª̂ª̂´´´´ø−¦ñ©£̃¤ø−¦ñ©£̃¤êê¿º¿ºòò©© £̃¤©¼¸£̃¤©¼¸

2. 2. ª̂ª̂´´´´ø−¦ñ©ÁªÈì½ ņ̃−ø−¦ñ©ÁªÈì½ ņ̃− ÁªÈì½ÁªÈì½´́œœ

3. 3. À ó̄©Œ¯À ó̄©Œ¯òò©© ¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ êê÷÷¡Å£̃¤¡Å£̃¤ À¸ì¾ªÉº¤¡¾−À¸ì¾ªÉº¤¡¾−ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦¦ Áì½Áì½
¹ùñ¤¥¾¡¹ùñ¤¥¾¡ÃÃ§§ÉÁìÉ¸ÉÁìÉ¸

4. 4. ¡¸©¡¾®Èº−Á¡¡¸©¡¾®Èº−Á¡ÊÊ¦»‰¸¦»‰¸ êê÷÷¡À©¡À©õõº−º−

5. 5. ì½®¾ì½®¾¨̈−−ÕÕºº¡¥¾¡ºº¡¥¾¡êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ êê÷÷¡Å¡Åêòêò©© ¹ù¹ù õ êõ ê÷÷¡À¸ì¾«É¾¥¿À ñ̄−¡À¸ì¾«É¾¥¿À ñ̄−

6. 6. º¾−¾Äº¾−¾Ä´́ È̄º¤ìí−È̄º¤ìí− êê÷÷¡ÅÀ©¡ÅÀ©õõº−º−

7. 7. À»ñ©À»ñ©±÷±÷ È−®‰È−®‰´́ êê÷÷¡¡´́œœ

8. 8. ¨̈Èº©−Èº©−ÕÕ´́ñ−¹ùñ−¹ùÒÒÀì̂º−¸¾¸Á¡Àì̂º−¸¾¸Á¡ÊÊ¦¦ êê÷÷¡ÅÀ©¡ÅÀ©õõº−º−

9. 9. º¾−¾Äº¾−¾Ä´́Àªö¾Á¡Àªö¾Á¡ÊÊ¦¦ êê÷÷¡Å¡Åêòêò©© ¹ù¹ù õ êõ ê÷÷¡À¸ì¾«É¾¥¿À ñ̄−¡À¸ì¾«É¾¥¿À ñ̄−

10. 10. º¾−¾Äº¾−¾Ä´́ÂÂ££´́Ä³Á¡Ä³Á¡ÊÊ¦¦ êê÷÷¡Å¡Åêòêò©©

11. 11. º¾−¾Äº¾−¾Ä´§´§˜−˜−±±É¾É¾ êê÷÷¡ÅÀ©¡ÅÀ©õõº−º− ¹ù¹ù õ êõ ê÷÷¡À¸ì¾«É¾¥¿À ñ̄−¡À¸ì¾«É¾¥¿À ñ̄−

ª¾ª½ì¾¤ª̂ª¾ª½ì¾¤ª̂´´´´ø−¦ñ©ø−¦ñ©

ÁßÙàÈÁßÙàÈ
ââÎèÎèÌ Ì 

ããÓèÈÀ‹ÜÓèÈÀ‹ÜÌÌ

ÄáÄáÌÌວວÌÌÉ²ÓÉ²Ó
ËáÜéÈËáÜéÈ
((ÓïÓïÌÃÌÃííວວ,, ÚïÚï) ) 

/kg/kg

ÓïÓïÌÌÅèÈÉ²ÓÅèÈÉ²Ó
ããÉŠÖßÓºÉŠÖßÓº
(kg)(kg)

ÎßÖéÓàÎßÖéÓàÌÌÌÌŸŸ
(litre)(litre)

åÆ‹åÆ‹ããÀÅÀÅõõÈ‹È‹ວວÇÇ
ââÉíàÉíà (hour)(hour)

åÆ‹åÆ‹ããÀÅÀÅõõÈ‹È‹ວວÇÇ
ÈÜÀæÈÜÀæÒÒ
(hour)(hour)

44 18001800 2020--4040 2020--4040 3.5 to 43.5 to 4 88--1010

66 26002600 4040--6060 4040--6060 5.5 to 65.5 to 6 1212--1515

88 33003300 6060--8080 6060--8080 7.5 to 87.5 to 8 1616--2020

1010 41004100 8080--100100 8080--100100 9.5 to 109.5 to 10 2121--2525

¡¾−ª̂¡¾−ª̂´´´´ø−¦ñ©ø−¦ñ©
¢š¦ñ©¢š¦ñ©--êê†† --Àºö¾Àºö¾--´́¾¾--ª̂ª̂´́--ªÉº¤ªÉº¤--À ñ̄−À ñ̄− --¢š¦ñ©¢š¦ñ©--¦ö©¦ö©, , ®®ÒÒ --´́óó --À³À³õõº¤¹ùº¤¹ùõõ --¦†¤À¦©¦†¤À¦©--À¹ùÀ¹ù õõºº̂−Åºº̂−Å-- ȫ−ȫ− --μøÈμøÈ --−¿−¿ --ÂÂ©©¨̈--
¯½¦ö¯½¦ö´́--¡ñ®¡ñ®--−−ÕÕ©É¸©É¸¨̈--ºñ©ª¾ºñ©ª¾--¦È¸−¦È¸− 1:1. 1:1. 

¹ùñ¤¥¾¡¹ùñ¤¥¾¡--ª̂ª̂´́--¢š¦ñ©¢š¦ñ©--ìö¤ìö¤--®®ÒÒ --Á¡üÁ¡ü --¦¦§§ó¸½ó¸½--²¾®²¾®--ÁìÉ¸ÁìÉ¸ ªÉº¤ªÉº¤--º½−¾º½−¾--ÄÄ´́--ºÈ¾¤ºÈ¾¤--ª̂ª̂´́--ÃÃ¹É¹É --¦½º¾©¦½º¾©, , ®®ÒÒ --
£¸−£¸− --Àºö¾Àºö¾--¦†¤¦†¤--À¦©À¦©--À¹ùÀ¹ù õõºº, , ¹ó−¹ó− ¹ù¹ù õ õ §§¾¾¨̈ êê†† --£É¾¤£É¾¤--μøÈμøÈ --ºÈ¾¤ºÈ¾¤--ª̂ª̂´́--−̃−ìö¤−̃−ìö¤--ÃÃ−− --®®ÒÒ --Á¡üÁ¡ü --¦¦

«É¾À ñ̄−¢šÏø«É¾À ñ̄−¢šÏø, , ®®ÒÒ£¸−£¸−ÃÃ¹É¹É´́ó−ó−ÕÕ¹ù¾¹ù¾¨̈ÂÂ²©²©; ; £¸−£¸−ÃÃ§§ÉÉ±±ºº¨̈À²̂ºº¾−¾ÄÀ²̂ºº¾−¾Ä´́£º¡Ïø£º¡Ïø
Áì½Áì½ »ñ®¯½¡ñ− Ȩ̀¾®»ñ®¯½¡ñ− Ȩ̀¾®ÒÃÒÃ¹Éºñ©ª¾¦È¸−¢šÏø¹Éºñ©ª¾¦È¸−¢šÏø Áì½Áì½ −−Õ Õ ¹ù¾¹ù¾¨̈¡È¸¾¡È¸¾ 1:21:2

®®ÒÒ --ÃÃ¹É¹É --Àºö¾Àºö¾--¢š¦ñ©¢š¦ñ©--Á¹É¤Á¹É¤--ª̂ª̂´́--ìö¤ìö¤--®®ÒÒ --Á¡üÁ¡ü --¦¦ À²¾½ Ȩ̀¾À²¾½ Ȩ̀¾--¢š¦ñ©¢š¦ñ©--Á¹É¤Á¹É¤--®®ÒÒ --¦¾¦¾´́¾©¾©--°°½ì½ìòò©©--Á¡üÁ¡ü --¦¦--Ä©ÉÄ©É --©ó©ó

--ÃÃ−À¸ì¾−À¸ì¾--êê†† --¡¿ìñ¤¡¿ìñ¤--ÁªÈ¤ÁªÈ¤--μøÈμøÈ --£ö¸£ö¸--¡ó−¡ó− ¹ù¹ù õ õ À¸ì¾À¸ì¾--−¿−¿--ÃÃ§§ÉÉ --Á¡üÁ¡ü --¦−̃−¦−̃− ®®ÒÒ --£¸−£¸− --ª̂ª̂´́¢š¦ñ©¢š¦ñ©--ÃÃ¦È¦È --®®ÒÒ --
Á¡ü¦Á¡ü¦ À²¾½À²¾½--¥½¥½--À»ñ©À»ñ©--ÃÃ¹É¹É --¢š¦ñ©¢š¦ñ©----Ä¹ìÄ¹ì--À¢í¾À¢í¾--Ä¯Ä¯--ºº÷÷©©--ªñ−ªñ− --êÒêÒ --¦‰¤¦‰¤--Á¡Á¡-- ü¦ü¦

¦†¦† --¤¤êê†† --¹É¾¹É¾´́--®®ÒÒ --ÃÃ¹É¹É --Àºö¾Àºö¾--ìö¤ìö¤--®®ÒÒ --Á¡Á¡ÊÊ¦¦: : −−ÕÕ--ÁÁ±±®®, , μ¾μ¾--ìÉ¾¤ìÉ¾¤--¹Éº¤¹Éº¤--−−Õ Õ ¹ù¹ù õ õ ¦¾−¦¾− --À£À£´́óó --º̂−Åº̂−Å

Ï¾Ï¾¨̈À¹©À¹©: : À²̂ºμ¾¡À²̂ºμ¾¡ÃÃ¹É¹É´́óÁ¡óÁ¡ÊÊ¦Ä¸¦Ä¸ À¸ì¾ª̂À¸ì¾ª̂´́êê¿ºó©¿ºó©
£¸−Àºö¾¡¾¡ìí−¥¾¡®£¸−Àºö¾¡¾¡ìí−¥¾¡®ÒÒÁ¡Á¡ÊÊ¦À¡‰¾¦À¡‰¾ ¯½¯½´́¾−¾− 50 50 ŒŒ 60 60 ¡¡òÂòÂìì ¯½¦ö¯½¦ö´́−¿−¿

°°ö−¯½ö−¯½ÂÂ¹¹¨̈©¥¾¡¡¾−ª̂©¥¾¡¡¾−ª̂´´´´ø−¦ñ©ø−¦ñ© êê†«†«õõ¡ªÉº¤¡ªÉº¤

À»ñ©À»ñ©ÃÃ¹É®¹É®ÒÒÁ¡Á¡ÊÊ¦¦ ¦¾¦¾´́¾©−¿¾©−¿ÃÃ§§ÉÄ©ÉμÈ¾¤ÉÄ©ÉμÈ¾¤´́ó¯½¦ó¯½¦òò©©êòêò°°ö−ö−

¦½©¸¡À¸ì¾−¿¦½©¸¡À¸ì¾−¿ÃÃ§§ÉÉ, , ¹ù¹ù÷÷©©°°Èº−®ñ−¹¾©É¾−Àªñ¡−Èº−®ñ−¹¾©É¾−Àªñ¡− òò¡¡, , 
¹ù¹ù÷÷©©°°Èº−ì¾Èº−ì¾¨̈¥È¾¥È¾¨̈¦¿ìñ®¦Éº¦¿ìñ®¦Éº´́Á¯¤Á¯¤

¦É¾¤£¸¾¦É¾¤£¸¾´́©©õõ¤©ø©¤©ø©ÃÃ¹É£º®£ö¸º̂−¹É£º®£ö¸º̂− ¹ñ−¹ñ−´́¾−¿¾−¿ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®
¹ù¾¹ù¾¨̈¢œ−¢œ−

¥½®¥½®ÒÒÀ¡ó©À¡ó©´́óó§§˜−˜−±±É¾É¾ÃÃ−®−®ÒÒÁ¡Á¡ÊÊ¦¦



¡¸©¡¾ºñ©ª¾¦È¸−−¡¸©¡¾ºñ©ª¾¦È¸−−ÕÕÁì½Áì½´́ø−¦ñ©ø−¦ñ©
−¿−¿ÃÃ§§ÉÉêêÈº−ÄÈº−Ä´́ÉÉ ¹ù¹ù õ êÒõ êÒÀ¹ùñ¡ºñ−Î̂¤À¹ùñ¡ºñ−Î̂¤
¥ø¥ø´́ìö¤ºÈ¾¤ìí−ìö¤ºÈ¾¤ìí−, , ¨̈ö¡¢œ−ö¡¢œ−´́¾¾ Áì½Áì½
¦ñ¤À¡©À®†¤¦ñ¤À¡©À®†¤: : 

«É¾®«É¾®ÒÒ´́óó´́ø−¦ñ©ªø−¦ñ©ªòò©μøÈª¾©μøÈª¾´́êÒ êÒ 
Î¾Î¾¨̈ Ȩ̀¾Ȩ̀¾´́ó−ó−ÕÕ¹ù¾¹ù¾¨̈ÂÂ²©²©

«É¾«É¾´́óó´́ø−¦ñ©ªø−¦ñ©ªòò©μøÈª¾©μøÈª¾´́êÒêÒ¹ì¾¹ì¾¨̈
Ï¾Ï¾¨̈ Ȩ̀¾¦È¸−¯½¦öȨ̀¾¦È¸−¯½¦ö´´´´ó−ó−ÕÕÎÉºÎÉº¨̈

«É¾«É¾´́óó´́ø−¦ñ©ªø−¦ñ©ªòò©μøÈª¾©μøÈª¾´́êÒ êÒ Áì½Áì½
Ä¹ììö¤Ä¹ììö¤§§É¾ÅÉ¾Å
Ï¾Ï¾¨̈ Ȩ̀¾ºñ©ª¾¦È¸−−Ȩ̀¾ºñ©ª¾¦È¸−−Õ Õ Áì½Áì½
´́ø−¦ñ©ø−¦ñ© ÁÁ´́È−«È−«õõ¡ªÉº¤¡ªÉº¤

À ó̄©Œ¯À ó̄©Œ¯òò©© ¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ

¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈÃÃ¢É¦¿ìñ® É̄º¤¡ñ−¡¾−¦ø−¢É¦¿ìñ® É̄º¤¡ñ−¡¾−¦ø− À¦À¦¨̈Á¡Á¡ÊÊ¦¦
«É¾«É¾´́ó®Èº−»‰¸ó®Èº−»‰¸

¦½©¸¡À¸ì¾¦Éº¦½©¸¡À¸ì¾¦Éº´́Á¯¤Á¯¤ ¹ù¹ù õ õ 
¯¼−«È¾¯¼−«È¾¨̈ºº÷÷¯½¡º−ªÈ¾¤Å¯½¡º−ªÈ¾¤Å. . 

«É¾ Ȩ̀¾«É¾ Ȩ̀¾´́óÁ¡óÁ¡ÊÊ¦»‰¸μøÈ¸¾¸¦»‰¸μøÈ¸¾¸ÃÃ¹¹¨̈È−šÈ−š
¥½¥½´́óó°°ö−¡½ö−¡½êêö®¹ù¾ö®¹ù¾¨̈À«ó¤¡¾−−¿À«ó¤¡¾−−¿ÃÃ§§É®É®ÒÒÁ¡Á¡ÊÊ¦¦ ©„¤−̃−©„¤−̃−
¸¾¸−š¥̂¤¸¾¸−š¥̂¤´́ó£¸¾ó£¸¾´́¦¿£ñ−¹ù¾¦¿£ñ−¹ù¾¨̈

°°øÉøÉ§§öö´́ÃÃ§§ÉªÉº¤¯ÉªÉº¤¯òò©¸¾¸−š©¸¾¸−šêê÷÷¡£̃¤¹ùñ¤¥¾¡ÁªÈ¤¡ó−ÁìÉ¸¡£̃¤¹ùñ¤¥¾¡ÁªÈ¤¡ó−ÁìÉ¸

À¸ì¾À ó̄©À¸ì¾À ó̄© ¹ù¹ù õ õ ¯̄òò©© ¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ
ªÉº¤À ó̄©ªÉº¤À ó̄©ÃÃ¹É¥¿¦¹É¥¿¦÷÷©©, , «É¾À ó̄©À£†¤Î̂¤¥½À»ñ©«É¾À ó̄©À£†¤Î̂¤¥½À»ñ©ÃÃ¹É¸¾¸¹É¸¾¸
À²Ä¸À²Ä¸

¡¸©¡¾®Èº−Á¡¡¸©¡¾®Èº−Á¡ÊÊ¦»‰¸¦»‰¸
¥¥÷÷©©êê††´́óóÂÂº¡¾©À¡ó©Á¡º¡¾©À¡ó©Á¡ÊÊ¦»‰¸¹ù¾¦»‰¸¹ù¾¨̈¡È¸¾ÏøÈ¡È¸¾ÏøÈ ÁÁ´́È−È−: : ¥¥÷÷©À©À§§õõºº´́ªªÒ, Ò, μøÈª¾μøÈª¾´́êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦, , 
êÒêÒμ¾¤μ¾¤ Áì½Áì½ À£̂º¤À£̂º¤ÃÃ§§Éº̂−ÅÉº̂−Å

¡¾−¡¸©¡¾¡¾−¡¸©¡¾§§º¡¹¾®Èº−Á¡º¡¹¾®Èº−Á¡ÊÊ¦»‰¸¦»‰¸ ªÉº¤ÀìšªÉº¤Àìš´́ÁªÈ®ÁªÈ®ÒÒÁ¡Á¡ÊÊ¦¦ ¹¾¹¾ ®Èº−−¿®Èº−−¿ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦¦

−¿−¿ÃÃ§§É−É−ÕÕÁÁ±±®® ¹ù¹ù õ õ ¦½®ø¦½®ø, ê, ê¾ª¾¾ª¾´́¥¥÷÷©ªÈ¾¤Å¢º¤©ªÈ¾¤Å¢º¤êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦, , 
«É¾¦ñ¤À¡©À¹ñ−«É¾¦ñ¤À¡©À¹ñ−±±º¤Áº¤Á±±®®ÃÃ¹¹¨̈È¢œ−È¢œ− ¦½Á©¤ Ȩ̀¾¦½Á©¤ Ȩ̀¾´́óÁ¡óÁ¡ÊÊ¦»‰¸μøÈ¥¦»‰¸μøÈ¥÷÷©−̃−©−̃−..

«É¾¡¸©²ö®¥«É¾¡¸©²ö®¥÷÷©»‰¸©»‰¸ ÃÃ¹ÉÀºö¾¹ÉÀºö¾ ¦¦ðð¦ó¦ó ¹ù¹ù õ õ ÀÀ±±òò©¦ó©¦ó Ï¾Ï¾¨̈Ä Ȩ́Ä Ȩ́

®®ðð£¸−£¸−ÃÃ§§ÉÉ Ä³À²̂ºÄ³À²̂º§§º¡¹¾®Èº−Á¡º¡¹¾®Èº−Á¡ÊÊ¦»‰¸¦»‰¸ º¾©¥½À¡ó©ºñ¡£óÄ²Ä©Éº¾©¥½À¡ó©ºñ¡£óÄ²Ä©É

ì½®¾ì½®¾¨̈−−ÕÃÕÃ−−êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦ºº¡¦ºº¡

¨̈Éº− Ȩ̀¾Éº− Ȩ̀¾ÃÃ−−êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ ¥½¥½´́óº¾óº¾¨̈−−Õ Õ ´́¾−¿Á¡¾−¿Á¡ÊÊ¦¦
ÀÀ´̂́º«ˆº«õõ¡Àμñ−ÁìÉ¸¡Àμñ−ÁìÉ¸ ¢½¡¾¢½¡¾¨̈À ñ̄−À ñ̄−êê¾©Á¹ù¸¾©Á¹ù¸

«É¾®«É¾®ÒÒì½®¾ì½®¾¨̈−−ÕÃÕÃ−−êÒêÒºº¡ºº¡ ¥½À»ñ©¥½À»ñ©ÃÃ¹ÉÁ¡ü¦Ä¹ì®¹ÉÁ¡ü¦Ä¹ì®ÒÒ¦½©¸¡¦½©¸¡

¢̃−ªº−¢̃−ªº− ££õ: õ: Ä¢©º−ºº¡Ä¢©º−ºº¡, , È̄ºÈ̄º¨̈−−ÕÕÄ¹ìºº¡Ïö©Ä¹ìºº¡Ïö©
ÁìÉ¸ºñ©©º−Ä Ȩ́£ÁìÉ¸ºñ©©º−Ä Ȩ́£õõ−−..

º¾−¾Äº¾−¾Ä´́¯Èº¤ìí−¯Èº¤ìí−

«É¾Á¡«É¾Á¡ÊÊ¦¦°°½ì½ìòò©¹ì¾©¹ì¾¨̈
¥½©ñ−¥½©ñ−´́ø−¦ñ©Ä¹ìºº¡ È̄º¤ìí−ø−¦ñ©Ä¹ìºº¡ È̄º¤ìí−

«É¾«É¾´́ø−¦ñ©Á¹É¤ìö¤ø−¦ñ©Á¹É¤ìö¤
¥½¥½´́óó´́ø−¦ñ©Á¹É¤£É¾¤μøÉ È̄º¤ìí−ø−¦ñ©Á¹É¤£É¾¤μøÉ È̄º¤ìí−
À»ñ©À»ñ©ÃÃ¹Éì½©ñ® È̄º¤ìí−¦ø¤¢œ−¹Éì½©ñ® È̄º¤ìí−¦ø¤¢œ− Áì½Áì½
À»ñ©À»ñ©ÃÃ¹É¡¾−Ä¹ì¡¾¡¹É¡¾−Ä¹ì¡¾¡´́ø−¦ñ©®ø−¦ñ©®ÒÒ¦½©¸¡¦½©¸¡

¯½ì¯½ìòò´́¾−¡¾¡¾−¡¾¡´́ø−¦ñ©μøÈºÈ¾¤ìí−ø−¦ñ©μøÈºÈ¾¤ìí−
¹ì¾¹ì¾¨̈À¡ó−®À¡ó−®ððììòò´́¾−Á¡¾−Á¡ÊÊ¦¦

À¸ì¾−¿À¸ì¾−¿ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦Ïö©¦Ïö©
´́ø−¦ñ©¥½Ä¹ìÀ¢í¾Ä¯ªñ−ø−¦ñ©¥½Ä¹ìÀ¢í¾Ä¯ªñ−êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦

©„¤−̃−©„¤−̃− ªÉº¤º¾−¾ÄªÉº¤º¾−¾Ä´́ÀìœºÀìœº¨̈ÅÅ

¡¾−−¿¡¾−−¿ÃÃ§§É¸¾¸Á¡É¸¾¸Á¡ÊÊ¦¦, , Àªö¾Á¡Àªö¾Á¡ÊÊ¦¦ Áì½Áì½ À£úÀ£úõõº¤Áº¤Áêê¡£¸¾¡£¸¾´́©ñ−©ñ−

¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ§§É¦¿ìñ®£¸®£É¦¿ìñ®£¸®£÷´÷´¡½¯½ì¡½¯½ìòò´́¾−Á¡¾−Á¡ÊÊ¦¦
À¢ö¾¹¾Àªö¾À¢ö¾¹¾Àªö¾ ²̂ºÀ»ñ©²̂ºÀ»ñ©ÃÃ¹É¡¾−¥¹É¡¾−¥÷÷©¢º¤Àªö¾©¢º¤Àªö¾´́ó¯½¦ó¯½¦òò©©êòêò²¾®²¾®, , 
£½−½©¼¸¡ñ−£½−½©¼¸¡ñ− À£À£õõº¤Áº¤Áêê¡£¸¾¡£¸¾´́©ñ−¥½¦½Á©¤©ñ−¥½¦½Á©¤
¯½ì¯½ìòò´́¾−¢º¤¾−¢º¤ Á¡Á¡ÊÊ¦¦ÃÃ−®−®ÒÒÁ¡Á¡ÊÊ¦¦, , «É¾Á¡«É¾Á¡ÊÊ¦«¦«õõ¡¡
−¿−¿ÃÃ§§É¹ì¾É¹ì¾¨̈À¢ñÀ¢ñ´́ ¢º¤À£̂º¤Á¢º¤À£̂º¤Áêê¡£¸¾¡£¸¾´́©ñ−¥½©ñ−¥½
£Èº£Èº¨̈Å¹ùÅ¹ù÷÷©ìö¤©ìö¤

Á¡Á¡ÊÊ¦¦§§ó¸½²¾®¦¾ó¸½²¾®¦¾´́¾©¾©ÃÃ§§ÉÄ©É¡ñ®Àªö¾Á¡ÉÄ©É¡ñ®Àªö¾Á¡ÊÊ¦¦êê÷÷¡¯½À²©¡¯½À²©
ÁªÈªÉº¤ ñ̄®»ø¹ö¸¦ÁªÈªÉº¤ ñ̄®»ø¹ö¸¦òò©Á¡©Á¡ÊÊ¦¦ÃÃ¹É¹ÉÃÃ¹¹¨̈È¢œ−È¢œ− ¯½¯½´́¾−¾− 5 5 ´´´´. . 

¸̧òêòêó¥ó¥÷÷©Á¡©Á¡ÊÊ¦¦: : 

ªªòò©Ä³Ä Ȩ́¡Èº−©Ä³Ä Ȩ́¡Èº− ÁìÉ¸£ÈºÁìÉ¸£Èº¨̈ÅÀ ó̄©¸¾¸Á¡ÅÀ ó̄©¸¾¸Á¡ÊÊ¦¦

¹ùñ¤¥¾¡Á¡¹ùñ¤¥¾¡Á¡ÊÊ¦¦ÃÃÏÉÁìÉ¸ÏÉÁìÉ¸, , ®ñ®¯½ì®ñ®¯½ìòò´́¾−º¾¡¾©¾−º¾¡¾©
ÂÂ©©¨̈¦ñ¤À¡©Á¯¸Ä³¦ñ¤À¡©Á¯¸Ä³



¡¾−−¿¡¾−−¿ÃÃ§§ÉÀªö¾Á¡ÉÀªö¾Á¡ÊÊ¦¦
¡¾−º¾−¾Ä¡¾−º¾−¾Ä´́¹ö¸Àªö¾¹ö¸Àªö¾

¡¾−−¿¡¾−−¿ÃÃ§§ÉÉÂÂ££´́Ä³Á¡Ä³Á¡ÊÊ¦¦ º¾−¾Äº¾−¾Ä´§´§˜−˜−±±É¾É¾
1. §̃−±É¾¥½¡Òªö¸μøÈÀêó¤ÎÉ¾−Õ À ñ̄−

§̃−Á¢¤ Áì½ ¥½¡ò©¡ñ−¢½®¸−
°½ìò©Á¡Ê¦

2. À¡ó©¢œ− É̈º−¯½¦ö´
ǿ−¦ñ©®Ò«õ¡ºñ©ª¾¦È¸−

3. ªÉº¤Ä©É¡¸©¡¾Àìœº¨Å
μÈ¾¤ÎÉº¨ 1 £̃¤ ªÒ À©õº−

À£ˆº¤À£ˆº¤ÃÃ§§Éºˆ−ÅÉºˆ−Å



Construction of Digester 2

¦ø−¦ø− ––¸̧òò ––¦¾¸½¦¾¸½––¡¿¡¿ ––Áì½Áì½ ²½ìñ¤²½ìñ¤––¤¾−¤¾− ––êêö©ö©––ÁÁêê−− ––Áì½Áì½
ÂÂ£¤¡¾−ªö¸Á®®Á¡£¤¡¾−ªö¸Á®®Á¡ÊÊ¦¦ §§ó¸½²¾®ó¸½²¾®

¡¾−¡Ò¦É¾¤®ÒÁ¡Ê¦§ó¸½²¾® Áì½ ªò©ª̃¤À£̂º¤Ã§É

ÀÀêê«ñ¤®ñ−¥«ñ¤®ñ−¥÷÷Á¡Á¡ÊÊ¦¦ ((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−))

¡½¡¼¡½¡¼´́ÁÁ´́ÈÁ®®©ó−ÈÁ®®©ó−

¡¿−ö©£¸¾¡¿−ö©£¸¾´́¦ø¤¦ø¤ J J ¢º¤¢º¤ÂÂ©©´́, , «ö«ö´́©ó−ìö¤©ó−ìö¤ÃÃ¹ÉÄ©É¢½Î¾©¹ÉÄ©É¢½Î¾© JJ

Á®®©ó−ªÉº¤ª¿Á®®©ó−ªÉº¤ª¿ÃÃ¹ÉÁÎÉ−¹ÉÁÎÉ−

ÃÃ§§ÉÁ®®ÉÁ®®ÂÂ£¤À¹ùñ¡£¤À¹ùñ¡ÃÃ¹É«¹É«õõ¡ª¾¡ª¾´́¢½Î¾©¢½Î¾©

À¸ì¾ š̄−À¸ì¾ š̄−ÂÂ£¤À¹ùñ¡ºÉº£¤À¹ùñ¡ºÉº´́À¦ö¾À¦ö¾
ªÉº¤ªÉº¤ÃÃ¹Éª̃¤¦¾¡ª½¹ùº©À¸ì¾¹Éª̃¤¦¾¡ª½¹ùº©À¸ì¾

¹ùñ¤¥¾¡Ä©É»ø®»È¾¤¹ùñ¤¥¾¡Ä©É»ø®»È¾¤êê†ªÉº¤¡¾−ÁìÉ¸†ªÉº¤¡¾−ÁìÉ¸
£¸−£¸−ÂÂ»»¨̈©ó−©ó−§§¾¾¨̈ ȫ¡©É¾−Àȫ¡©É¾−Àêêó¤ó¤
ÁìÉ¸»öÁìÉ¸»ö´́−−ÕÕ

º¾−¾Äº¾−¾Ä´́ªó−¢º¤Áªó−¢º¤Á´́ÈÁ®®©ó−ÈÁ®®©ó−ÃÃ¹É¦½º¾©¹É¦½º¾©
Áì½Áì½ ìÉ¾¤©É¸ìÉ¾¤©É¸¨̈−−ÕÕ

ÀÀêê«ñ¤®ñ−¥«ñ¤®ñ−¥÷÷Á¡Á¡ÊÊ¦¦ ((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−))

ºñ©ª¾¦È¸−¯½¦öºñ©ª¾¦È¸−¯½¦ö´́ 1:2:31:2:3
¢½Î¾©¡Éº−¹ó−¢½Î¾©¡Éº−¹ó− ®®ÒÒ¡È¾¡È¾¨̈ 2.5 cm2.5 cm
®®ÒÒ¯½¦ö¯½¦ö´́À¹ì¸À¹ì¸ À²¾½¥½À»ñ©À²¾½¥½À»ñ©ÃÃ¹É¡¾−À¹É¡¾−Àê ê 
®®ÒÒÄ©Éª¾Ä©Éª¾´́¢½Î¾©¢½Î¾©
À¸ì¾ÀÀ¸ì¾Àê ê ªÉº¤ÀìšªÉº¤Àìš´́ÁªÈìÁªÈì÷÷ ÈÈ´́¢œ−À¢œ−Àêêó¤ó¤ Áì½Áì½
¦¦÷÷©μøÈì©μøÈì÷÷ ÈÈ´́¢º¤©É¾−¡ö¤¡ñ−¢É¾¢º¤©É¾−¡ö¤¡ñ−¢É¾´́
£¸¾£¸¾´́Î¾¢º¤£º−¡ùó©Î¾¢º¤£º−¡ùó© μøÈìμøÈì÷÷ ÈÈ´́ 15 15 ¹¾¹¾ 20 20 
cm cm Áì½Áì½ μøÈ¥ºμøÈ¥º´́ 7 7 ¹¾¹¾ 8 cm8 cm

ÀÀêê«ñ¤®ñ−¥«ñ¤®ñ−¥÷÷Á¡Á¡ÊÊ¦¦ ((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−))

£º−¡ù£º−¡ùòò©ªÉº¤£ö−©ªÉº¤£ö−ÃÃ¹ÉÀ¢í¾¡ñ−©ó¹ÉÀ¢í¾¡ñ−©ó Áì½Áì½
£¸−£¸−ÃÃ−−ÃÃ§§É²¾É²¾¨̈ÃÃ−− 30 30 −¾−¾êêóó

À¸ì¾ÀÀ¸ì¾Àêê£º−¡ùó©£º−¡ùó© ªÉº¤ÀªÉº¤ÀêêμÈ¾¤ªμÈ¾¤ªÒÒÀ−̂º¤À−̂º¤

¸¾¤¸¾¤êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦ÃÃ¹É«¹É«õõ¡¥¡¥÷÷©©ÃÃ¥¡¾¤¢º¤¥¡¾¤¢º¤ÂÂ©©´́
£¾−¢º¤¯½ªøºº¡£¾−¢º¤¯½ªøºº¡ ¦ø¤¦ø¤ 25 cm25 cm

¹ùñ¤¥¾¡À¹ùñ¤¥¾¡ÀêêÁìÉ¸ÁìÉ¸ ªÉº¤ ȫ¡ªÉº¤ ȫ¡ Áì½Áì½ §÷´§÷´−−Õ Õ 
¯½¯½´́¾−¾− 2 2 ¹¾¹¾ 3 3 ņ̃−ņ̃−

ÀÀêê«ñ¤®ñ−¥«ñ¤®ñ−¥÷÷Á¡Á¡ÊÊ¦¦ ((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−))

¹ùñ¤¥¾¡¹ùñ¤¥¾¡ ÂÂ©©´́Á¢¤ªö¸©óÁìÉ¸Á¢¤ªö¸©óÁìÉ¸
Àì†Àì†´́Àºö¾©ó−ºº¡Àºö¾©ó−ºº¡ μÈ¾¤ì½μÈ¾¤ì½´́ñ©ì½ ņ̃¤ñ©ì½ ņ̃¤êê†¦†¦÷÷©©

º¾−¾Äº¾−¾Ä´́©É¾−©É¾−ÃÃ−¢º¤−¢º¤ÂÂ©©´́ÃÃ¹É¦½º¾©¹É¦½º¾©, , 
ìÉ¾¤©É¸ìÉ¾¤©É¸¨̈−−Õ Õ Áì½Áì½ «ø©É¸«ø©É¸¨̈®øìö©®øìö©

ÀÀêê«ñ¤®ñ−¥«ñ¤®ñ−¥÷÷Á¡Á¡ÊÊ¦¦ ((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−))



Construction of Digester 2

ÂÂ®¡®¡êêñ¤Ïö©ñ¤Ïö© 5 5 §§˜−˜−::

§§˜−˜−êê†† 1: ê1: ê¾¯ø−À£ñ¾¯ø−À£ñ´́, , ºñ©ª¾¦È¸−ºñ©ª¾¦È¸−§§óó´́ñ¤Áì½ñ¤Áì½
−−Õ 1:5Õ 1:5

§§˜−˜−êêóó 2: Â2: Â®¡®¡ Î¾Î¾ 10 mm 10 mm 
©É¸©É¸¨̈ºñ©ª¾¦È¸−ºñ©ª¾¦È¸− §§óó´́ñ¤ñ¤::§§¾¾¨̈ 1:31:3

§§˜−˜−êêóó 3: Â3: Â®¡®¡ Î¾Î¾ 5 mm, 5 mm, ºñ©ª¾¦È¸−ºñ©ª¾¦È¸−
§§óó´́ñ¤ñ¤::§§¾¾¨̈ 1:21:2

§§˜−˜−êêóó 4: Â4: Â®¡©É¸®¡©É¸¨̈¦È¸−¯½¦ö¦È¸−¯½¦ö´§´§óó´́ñ¤Áì½ñ¤Áì½
¦ó¡ñ−¦ó¡ñ−§§õõ´́ (12:1) (12:1) ¹ù¹ùõ õ ¦ó¦ó ––¡ñ−¡ñ− ––§§õõ´́ 0.6 0.6 ììòò©©: : §§óó ––
´́ñ¤ñ¤ 8 8 ¡ì¡ì

§§˜−˜−êêóó 5: ê5: ê¾©É¸¾©É¸¨̈¦È¸−¯½¦ö¦È¸−¯½¦ö´§´§óó´́ñ¤Áì½ñ¤Áì½
¦ó¡ñ−¦ó¡ñ−§§õõ´́ (2:1) (2:1) ¹ù¹ùõ õ ¦ó¦ó ––¡ñ−¡ñ− ––§§õõ´́ 0.4 0.4 ììòò©© : : §§óó ––
´́ñ¤ñ¤ 0.8 0.8 ¡ì¡ì

ÂÂ®¡©É¾−®¡©É¾−ÃÃ−¢º¤−¢º¤ÂÂ©©´́
((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−)) ÂÂ®¡©É¾−®¡©É¾−ÃÃ−¢º¤−¢º¤ÂÂ©©´́ ((»ø®À£†¤ÏÈ¸»ø®À£†¤ÏÈ¸¨´¨´ö−ö−))

Â®¡§̃−êó 4 Â®¡§̃−êó 5

¡¡ÒÒºÈ¾¤ìí−ºÈ¾¤ìí−
¡¡ÒÒ±±¾¢É¾¤¢º¤¯½ªøºº¡¾¢É¾¤¢º¤¯½ªøºº¡ ¦ø¤¢½Î¾©¦ø¤¢½Î¾© I+I+£¸¾£¸¾´́Î¾²œ−Î¾²œ−

¡Èº−¥½¡¡Èº−¥½¡ÒÒºÈ¾¤ìí−ºÈ¾¤ìí− ªÉº¤Á¯¤¢øªÉº¤Á¯¤¢ø´́ÃÃ¹ÉÄ©É¢½Î¾©¹ÉÄ©É¢½Î¾©
êê†ªÉº¤¡¾−†ªÉº¤¡¾−

«ö«ö´́©ó−¢É¾¤−º¡¢º¤©ó−¢É¾¤−º¡¢º¤±±¾¯½ªøºº¡¾¯½ªøºº¡ Áì½Áì½ ªóªóÃÃ¹ÉÁÎÉ−©ó¹ÉÁÎÉ−©ó
À²̂º É̄º¤¡ñ−®À²̂º É̄º¤¡ñ−®ÒÃÒÃ¹É¹É´́ó»Èºó»Èº¨̈Áª¡Áª¡

¢½Î¾©©É¾−¢½Î¾©©É¾−ÃÃ−¢º¤¯½ªøºº¡−¢º¤¯½ªøºº¡ 60+1.5 x 60 +1.5 cm60+1.5 x 60 +1.5 cm

ì¸¤¡É¸¾¤Áì½ì¸¤ì¸¤¡É¸¾¤Áì½ì¸¤¨̈¾¸¢º¤ºÈ¾¤ìí−¾¸¢º¤ºÈ¾¤ìí− A+1.5 A+1.5 Áì½Áì½
B+1.5B+1.5

ÂÂ®¡©É¾−®¡©É¾−ÃÃ−ºÈ¾¤ìí−−ºÈ¾¤ìí−, , Î¾Î¾ 1.5 cm (1:3)1.5 cm (1:3)

ªÉº¤Àºö¾ªÉº¤Àºö¾ÃÃ¥¥ÃÃ¦È¦È ÃÃ¹É«¹É«õõ¡ªÉº¤ª¾¡ªÉº¤ª¾´́¢½Î¾©¢½Î¾© êê†Á−½−¿†Á−½−¿
À²¾½¥½À²¾½¥½´́óó°°ö−¡½ö−¡½êêö®À«ó¤¡¾−ö®À«ó¤¡¾− ÃÃ§§É¤¾−¢º¤®É¤¾−¢º¤®ÒÒÁ¡Á¡ÊÊ¦¦
ÃÃ−º¾−¾£ö©−º¾−¾£ö©

¡¸©ì½©ñ® È̄º¤ìí−ºº¡¢º¤¡¾¡¡¸©ì½©ñ® È̄º¤ìí−ºº¡¢º¤¡¾¡´́ø−¦ñ©ø−¦ñ©

©É¾−−º¡¢º¤©É¾−−º¡¢º¤±±¾ºÈ¾¤ìí−¾ºÈ¾¤ìí− ªÉº¤Ä©É«öªÉº¤Ä©É«ö´́©ó−ÁÎÉ−Î¾©ó©ó−ÁÎÉ−Î¾©ó
À²̂º É̄º¤¡ñ−¡¾−Áª¡Á¹É¤À²̂º É̄º¤¡ñ−¡¾−Áª¡Á¹É¤

¢½Î¾©¢½Î¾©±±¾ ȫ¡ºÈ¾¤ìí−¾ ȫ¡ºÈ¾¤ìí−
((ì¾ì¾¨̈ì½º¼©Áì½º¼©Á°°−−°°ñ¤¢º¤ñ¤¢º¤±±¾ ȫ¡¾ ȫ¡))

ìì//©© À£̂º¤Ï¾À£̂º¤Ï¾¨̈ ¢½Î¾©ªÈ¾¤Å¢½Î¾©ªÈ¾¤Å

4 m4 m33 6 m6 m33 8 m8 m33 10 m10 m33

11 a a 165165 184184 196196 216216

22 b b 145145 155155 165165 185185

33 c c 5555 4646 4949 5454

¥¿−¸−¥¿−¸−±±¾¯¾¯òò©© 33 44 44 44

¡¡ÒÒºÈ¾¤ª̂ºÈ¾¤ª̂´́
ñ̄®²œ−ñ̄®²œ−ÃÃ¹É²¼¤¹É²¼¤ Áì½Áì½ ª¿ª¿ÃÃ¹ÉÁÎÉ−©ó¹ÉÁÎÉ−©ó

¡¡ÒÒ«¾−²œ−À ñ̄−»ø®«¾−²œ−À ñ̄−»ø® 4 4 Á¥Á¥, , ¢½Î¾©¢½Î¾© 1x1 1x1 
m, m, ¦ø¤¦ø¤ 40 cm40 cm
ÀÀêê²œ−¢º¤«¾−²œ−ºÈ¾¤ª̂²œ−¢º¤«¾−²œ−ºÈ¾¤ª̂´́
¯¾¡¯¾¡êÒêÒª̂ª̂´́ªÉº¤¦ø¤¡È¸¾ È̄º¤ìí−ºº¡¢º¤ªÉº¤¦ø¤¡È¸¾ È̄º¤ìí−ºº¡¢º¤
¡¾¡¡¾¡´́ø−¦ñ©ø−¦ñ© μÈ¾¤ªμÈ¾¤ªÔ 15 cmÔ 15 cm

¹ùñ¤¥¾¡−̃−¹ùñ¤¥¾¡−̃− ¡¡ÒÒ«ñ¤«ñ¤´́ö−ö−, , ìñ©¦½Ïóìñ©¦½Ïó ÀÀêê‰¾¡ñ®‰¾¡ñ®
30 cm, 30 cm, ¦ø¤¦ø¤ 40 cm40 cm

ÂÂ®¡©É¾−®¡©É¾−ÃÃ−©É¾−−º¡−©É¾−−º¡, , Î¾Î¾ 1,5 cm 1,5 cm 
Áì½Áì½ ºñ©ª¾¦È¸−ºñ©ª¾¦È¸− 1:31:3

«É¾ª«É¾ªÒÒ¡ñ®¹Éº¤−¡ñ®¹Éº¤−Õ: êÒÕ: êÒª̂ª̂´́£¸−¤¼¤®£¸−¤¼¤®ÒÒ¡È¾¡È¾¨̈
30 30 ºö¤¦¾ºö¤¦¾ ¹¾¤¥¾¡À¦̃−¡¾¤¹ùñ¡¹¾¤¥¾¡À¦̃−¡¾¤¹ùñ¡

ì½©ñ®¢º¤¦É¸ì½©ñ®¢º¤¦É¸´́«È¾«È¾¨̈¦ø¤¡È¸¾²œ−¦ø¤¡È¸¾²œ− ªªÔÔ¦¦÷÷©©
25 cm25 cm

¡¡ÒÒºÈ¾¤ª̂ºÈ¾¤ª̂´́



Construction of Digester 2

ºÈ¾¤ª̂ºÈ¾¤ª̂´́ êê†ª†ªÒÒ¡ñ®£º¡Ïø¡ñ®£º¡Ïø
ªö¸μÈ¾¤ªö¸μÈ¾¤ ªªÒÒºÈ¾¤ª̂ºÈ¾¤ª̂´́¡ñ®£º¡Ïø¡ñ®£º¡Ïø

Discharge of Inlet Pipe into DigesterDischarge of Inlet Pipe into Digester

Inlet Inlet Pipe

Outlet

¡¡ÒÒÀ¦ö¾ É̄º¤¡ñ−À¦ö¾ É̄º¤¡ñ−êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦¦

• ¹ùñ¤¥¾¡Â©´Á¢¤ªö¸©óÁìÉ¸ À»ö¾¦¾´¾©¡ÒÀ¦ö¾
À²̂º¯Éº¤¡ñ− êÒ¦‰¤Á¡Ê¦ ¥¾¡º÷®ñ©À¹©ªÈ¾¤Å

• ¢½Î¾© 30x30 cm

• ¦÷¤ 40 cm

• »¾¨¯ø−ìö¤Ã¦È§Èº¤¹ Ȩ̀¾¤Ã¹ÉÀªñ´ ÁìÉ¸ì¾© ȫ¡

• Â®¡©É¾−−º¡ ê÷¡©É¾−

¸¾¤¸¾¤êÒêÒÁ¡Á¡ÊÊ¦¦
ÀìÀìõõº¡Äìº¡Äì¨̈½½êê†¦̃−†¦̃−êê†¦†¦÷÷©© Áì½Áì½
»ñ®¯½¡ñ−£¸¾»ñ®¯½¡ñ−£¸¾´́¯º©Ä²¯º©Ä²êê†¦†¦÷÷©©
¡Èº−º̂−Ïö©¡Èº−º̂−Ïö© ªªÒÒ¸¾¸Á¡¸¾¸Á¡ÊÊ¦¦ÃÃ¹¹¨̈ÈÈ
¢¢÷÷©»Èº¤©»Èº¤ À²̂º¸¾¤À²̂º¸¾¤êÒ êÒ Àìó¡¯½Àìó¡¯½´́¾−¾− 30 cm30 cm
ÁÁêê¡Äì¡Äì¨̈½¹È¾¤½¹È¾¤ Áì½Áì½ ªñ©ªñ©êÒêÒ¦‰¤Á¡¦‰¤Á¡ÊÊ¦ª¾¦ª¾´́ÄìÄì¨̈½−̃−½−̃−
ªªÒêÒÒêÒÁ¡Á¡ÊÊ¦¦ «É¾À ñ̄−«É¾À ñ̄−êÒêÒÀ¹ùñ¡À¹ùñ¡ ¡Èº−¹ñ−¡È¼¸ªÉº¤£¼−À¡Èº−¹ñ−¡È¼¸ªÉº¤£¼−Àêêñ®ñ®
«É¾«É¾êÒ PVC, êÒ PVC, ªÉº¤ªÉº¤êê¾¡¾¸®Èº−ª¾¡¾¸®Èº−ªÒêÒê÷÷¡£̃¤¡£̃¤
À²̂º É̄º¤¡ñ−¡¾−»‰¸À²̂º É̄º¤¡ñ−¡¾−»‰¸§§õõ´́¢º¤Á¡¢º¤Á¡ÊÊ¦¦
¡¡ÒÒºÈ¾¤¦¿ìñ®®Èº−ì½®¾ºÈ¾¤¦¿ìñ®®Èº−ì½®¾¨̈−−Õ Õ ¢½Î¾©¢½Î¾© 30x30 cm, 30x30 cm, 
Àìó¡Àìó¡ 53 cm.53 cm.

¸¾¤¸¾¤êÒêÒÁ¡Á¡ÊÊ¦¦



Construction of Digester 2

ªªòò©ª̃¤À£̂º¤Á©ª̃¤À£̂º¤Áêê¡£¸¾¡£¸¾´́©ñ−©ñ−

ªªòò©ª̃¤Àªö¾Á¡©ª̃¤Àªö¾Á¡ÊÊ¦¦

ªªòò©ª̃¤©ª̃¤ÂÂ££´́ÄÄ±±

ªªòò©ª̃¤º©ª̃¤º÷÷¯½¡º−À£̂º¤¯½¡º−À£̂º¤ÃÃ§§ÉÉ

¢¢÷÷©¢ø©¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©

®®ÒÒÁ¡Á¡ÊÊ¦ÁªÈì½®¦ÁªÈì½®Ò Ò 
ªÉº¤ªÉº¤´́ó¢øó¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ© 2 2 ¢ø¢ø´́ Áì½Áì½
¹È¾¤¥¾¡ºÈ¾¤ìí−¹È¾¤¥¾¡ºÈ¾¤ìí− ¯½¯½´́¾−¾− 1 m.1 m.
®®ððììòò´́¾©¢º¤¢ø¾©¢º¤¢ø´́
ªÉº¤ÀªÉº¤Àêê‰¾¡ñ®®‰¾¡ñ®®ððììòò´́¾©¢º¤®¾©¢º¤®ÒÒÁ¡Á¡ÊÊ¦¦
£¸¾£¸¾´́Àìó¡¢º¤¢øÀìó¡¢º¤¢ø´́¯½¯½´́¾−¾− 1 m, 1 m, 
Áì½Áì½ ¹È¾¤¥¾¡¡ñ−¹È¾¤¥¾¡¡ñ− 50 cm50 cm
£¸¾£¸¾´́¡É¸¾¤Áì½¡É¸¾¤Áì½ £¸¾¸£¸¾¸¨̈¾¸μøÈ¯¾¡¢ø¾¸μøÈ¯¾¡¢ø´́
ªÉº¤¹ì¾ªÉº¤¹ì¾¨̈¡È¸¾μøÈ²œ−¡È¸¾μøÈ²œ−

À²̂º É̄º¤¡ñ−©ó−À¥̂º−À²̂º É̄º¤¡ñ−©ó−À¥̂º−

¢¢÷÷©¢ø©¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©

®®ÒÒÁ¡Á¡ÊÊ¦¦êê†®†®ÒÒ´́ó¢øó¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ© ®®ÒÒ´́ó¢øó¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©



Site Selection for Digester 

¡¾−Àì¡¾−Àìõõº¡¢½Î¾©®º¡¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

¦ø−¸¦ø−¸òò¦¾¸½¡¿¦¾¸½¡¿ Áì½Áì½ ²½ìñ¤¤¾−²½ìñ¤¤¾−êêö©Áö©Áêê−− Áì½Áì½
ÂÂ£¤¡¾−ªö¸Á®®Á¡£¤¡¾−ªö¸Á®®Á¡ÊÊ¦¦ §§ó¸½²¾®ó¸½²¾®
£̃¤ ņ̃−£̃¤ ņ̃−êêóó 8 8 ––-- 28 28 ²²ôô©¦½²¾©¦½²¾ 20082008

¯ñ©Ä¥ªí−ª¯ñ©Ä¥ªí−ªððÀ²úÀ²ú õõº¡¿− ö©¢½Î¾©®º¡¿− ö©¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦

£¸¾´²Éº´ ņ̃©«÷©ó® (©É¾−¯½ìò´¾− Áì½
£÷−−½²¾®):

• ¥¿−¸−¦ñ©ìÉ¼¤

• ¯½À²©¦ñ©ìÉ¼¤

• ò̧êóìÉ¼¤¦ñ© (ìÉ¼¤Á®® È̄º¨ ¹ùõ Á®®¢ñ¤)

• ¯½À²© Áì½ ¯½ìò´¾− ¢º¤º¾¹¾−¦ñ©

Ï¾¨À¹©:

¢½Î¾©¢º¤£º®£ö¸ Áì½ £¸¾´ªÉº¤¡¾−−¿Ã§ÉÁ¡Ê¦
®ÒÁ È́− ñ̄©Ä¥ªñ©¦ó− Ã−¡¾−Àìõº¡¢½Î¾©®ÒÁ¡Ê¦. 
ÁªÈ Ȩ̀¾«É¾ ó́¥¿−¸− ǿ−¦ñ©¹ì¾¨
ÁªÈ£¸¾´ªÉº¤¡¾−Ã§ÉÁ¡Ê¦®Ò¦ø¤
¡ðì½−ó− š£¸−ºó¤Ã¦È£¸¾´ªÉº¤¡¾−Ã§ÉÁ¡Ê¦
À²̂º¡¿− ö©¢½Î¾©¢º¤®ÒÁ¡Ê¦

ºñ©ª¾−¿Ã§ÉÁ¡Ê¦ ªÒ¹ö¸£ö− ¦½ÀìÈ¨ 0,33 ¹¾ 0,4 m3/ œ́

¯½ì¯½ìòò´́¾−¾−´́ø−¦ñ©ø−¦ñ© ¢œ−¡ñ®¢œ−¡ñ®: : 

¯½À²©¦ñ©ìÉ¼¤¯½À²©¦ñ©ìÉ¼¤

−−ÕÕÎñ¡¢º¤¦ñ©ìÉ¼¤Îñ¡¢º¤¦ñ©ìÉ¼¤

¯½ì¯½ìòò´́¾−º¾¹¾−¦ñ©¾−º¾¹¾−¦ñ©

¸̧òêòêó¡¾−ìÉ¼¤¦ñ©ó¡¾−ìÉ¼¤¦ñ©

Á¹ùú¤¦ñ©Á®®Á¹ùú¤¦ñ©Á®®ÃÃ©© Áì½Áì½ ¦½¦ö¦½¦ö´́¢š¦ñ©Á®®¢š¦ñ©Á®®ÃÃ©©

À²̂ºÀ²̂ºÃÃ¹ÉÄ©É¢Ó¹ÉÄ©É¢Ó´́ø−μÈ¾¤ø−μÈ¾¤§§ñ©À¥−ñ©À¥− Áì½Áì½ »øÉ¯½ì»øÉ¯½ìòò´́¾−¢š¦ñ©¾−¢š¦ñ© μÈ¾¤ì½º¼©ªÉº¤μÈ¾¤ì½º¼©ªÉº¤
Ä©É¦º®«¾Ä©É¦º®«¾´́ À¥í¾¢º¤¦ñ©ìÉ¼¤À¥í¾¢º¤¦ñ©ìÉ¼¤

¥¿−¸−¢š¦ñ©μøÈ£º¡¦ñ©¥¿−¸−¢š¦ñ©μøÈ£º¡¦ñ©, , «É¾ìÉ¼¤Á®® È̄º«É¾ìÉ¼¤Á®® È̄º¨̈ªº−À ņ̃−ªº−À ņ̃− Áì½Áì½ ¢ñ¤ªº−£¢ñ¤ªº−£Ô, Ô, 
¢š¦ñ©¢š¦ñ©êê†À¡ñ®Ä©É¯½†À¡ñ®Ä©É¯½´́¾−¾− 50 % 50 % ¢º¤¥¿−¸−¢º¤¥¿−¸−êêñ¤Ïö©ñ¤Ïö©

À²̂º¦¾À²̂º¦¾´́¾©»øÉ¥ñ¡¥¿−¸−¢š¦ñ©μÈ¾¤¾©»øÉ¥ñ¡¥¿−¸−¢š¦ñ©μÈ¾¤§§ñ©À¥−ñ©À¥−, , Á−½−¿Á−½−¿ÃÃ¹ÉÀ¡ñ®¢š¦ñ©¹ÉÀ¡ñ®¢š¦ñ© Áì½Áì½
§§ñ¤ÁªÈì½ñ¤ÁªÈì½´́œœ ¡Èº−¥½ªñ©¦ó−¡Èº−¥½ªñ©¦ó−ÃÃ¥¥ Ȩ̀¾¥½¡Ȩ̀¾¥½¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¢½Î¾©¦¢½Î¾©ÃÃ©©

¯ñ©Ä¥ªí−ª¯ñ©Ä¥ªí−ªððÀ²À²õõ úº¡¿− ö©¢½Î¾©®úº¡¿− ö©¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦ ÄìÄì¨̈½À¸ì¾®‰½À¸ì¾®‰´́ Hydraulic Retention Time (HRT)Hydraulic Retention Time (HRT)

´́ø−¦ñ©ø−¦ñ©êê†ª̂†ª̂´́ìö¤®ìö¤®ÒÒÁ¡Á¡ÊÊ¦¦ ÃÃ§§ÉÀ¸ì¾Ä¹ìÁªÈ¯¾¡ÉÀ¸ì¾Ä¹ìÁªÈ¯¾¡êÒêÒª̂ª̂´́ ¹¾¹¾ ¯½ªøºº¡¯½ªøºº¡ ¯½¯½´́¾−¾− 45 45 
ņ̃−ņ̃−. . À¸ì¾À¸ì¾êê††´́ø−¦ñ©ø−¦ñ© ««õõ¡À¡ñ®Ä¸¡À¡ñ®Ä¸ÃÃ−®−®ÒÒÁ¡Á¡ÊÊ¦−ñ®ÁªÈ¦−ñ®ÁªÈ´́œÀºö¾ìö¤œÀºö¾ìö¤ÃÃ¦È¦È

¥ö−»º©¥ö−»º©´́œœ´́ø−¦ñ©Ä¹ìºº¡−̃−ø−¦ñ©Ä¹ìºº¡−̃− Àºš− Ȩ̀¾Àºš− Ȩ̀¾ ÄìÄì¨̈½À¸ì¾®‰½À¸ì¾®‰´́ ¹ù¹ù õ õ ÄìÄì¨̈½ÀÎ‰¾À¯̂º½ÀÎ‰¾À¯̂º¨̈. . 

À²̂º®À²̂º®ÒÃÒÃ¹É¹É´́ø−¦ñ©ø−¦ñ©ÃÃ−®−®ÒÒ®‰®‰´́ Ä¹ìºº¡Ä¹ìºº¡´́¾¡Èº−¡¿−ö©À¸ì¾¾¡Èº−¡¿−ö©À¸ì¾
((¡Èº−¡¾−¡Èº−¡¾−¨̈ÈºÈº¨̈¦½¹ù¾¦½¹ù¾¨̈μÈ¾¤ÀªñμÈ¾¤Àªñ´́êêóó) ) ªÉº¤¯½ªªÉº¤¯½ªòò®ñ©ª¾®ñ©ª¾´́£¿Á−½−¿μøÈ»ø®ÁªÉ£¿Á−½−¿μøÈ»ø®ÁªÉ´́μÈ¾¤μÈ¾¤
Àºö¾Àºö¾ÃÃ¥¥ÃÃ¦È¦Èêê†¦†¦÷÷©©. . 

°°ö−¡½ö−¡½êêö®¥¾¡À¸ì¾®‰ö®¥¾¡À¸ì¾®‰´́ êê†¦ø¤†¦ø¤ Áì½Áì½ ªªÔÔ

«É¾À¸ì¾®‰«É¾À¸ì¾®‰´́¦ø¤¦ø¤, , ´́ø−¦ñ©«ø−¦ñ©«õõ¡À¡ñ®Ä û̧¡À¡ñ®Ä û̧ÃÃ−®−®ÒÒ®‰®‰´́©ö−©ö− êêñ¤Åñ¤Åêê†Ä©É†Ä©É¨̈ÈºÈº¨̈
¦½¹ù¾¦½¹ù¾¨̈Ïö©ÁìÉ¸Ïö©ÁìÉ¸ Áì½Áì½ ®®ÒÒ¦¾¦¾´́¾©¾©°°½ì½ìòò©Á¡©Á¡ÊÊ¦Ä©Éºó¡¦Ä©Éºó¡

ÀÀ§§†¤¥½¡†¤¥½¡ÒÃÒÃ¹ÉÀ¡ó©¹ÉÀ¡ó© ¥¿−¸−¥¿−¸−êê†®†®ÒÒÀ ñ̄−¯½À ñ̄−¯½ÂÂ¹¹¨̈©© ¹ù¹ùõ õ Àºš− Ȩ̀¾Àºš− Ȩ̀¾

¯½ì¯½ìòò´́¾−ª¾¾−ª¾¨̈ (Death Volume).(Death Volume).

«É¾À¸ì¾®‰«É¾À¸ì¾®‰´́ªªÔ, Ô, ´́ø−¦ñ©¥½Ä¹ìºº¡ø−¦ñ©¥½Ä¹ìºº¡´́¾Ä¸À¡ó−Ä¯¾Ä¸À¡ó−Ä¯

êêñ¤Åñ¤Åêê†¦¾†¦¾´́¾©¾©ÃÃ¹ÉÁ¡¹ÉÁ¡ÊÊ¦Ä©É¦Ä©É, , ºñ−−š¥½¦‰¤ºñ−−š¥½¦‰¤°°ö−À«ó¤¡¾−−¿ö−À«ó¤¡¾−−¿ÃÃ§§É®É®ÒÒÁ¡Á¡ÊÊ¦¦

®®ÒÒ´́ó¯½¦ó¯½¦òò©©êòêò°°ö−ö− Áì½Áì½ ¥½À»ñ©¥½À»ñ©ÃÃ¹É¹É´́ø−¦ñ©ø−¦ñ©êê†ºº¡†ºº¡´́¾−̃−¾−̃−´́ó¡†−ÀÏñ−ó¡†−ÀÏñ−

¥¿−¸−¥¿−¸−´́ø−¦ñ©ø−¦ñ©êê†ªÉº¤¡¾−ÁªÈì½†ªÉº¤¡¾−ÁªÈì½´́œœ

¢½Î¾©®¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦
(m3)(m3)

Á¡Á¡ÊÊ¦¦°°½ì½ìòò©Ä©É©Ä©É
ÁªÈì½ÁªÈì½´́œœ (m3)(m3)

¥¿−¸−¥¿−¸−´́ø−¦ñ©ø−¦ñ©
¦ö©¦ö© kgkg

¯½ì¯½ìòò´́¾−−¾−−ÕÕ
((ììòò©©))

4 0.8 - 1.6 20-40 20-40

6 1.6 - 2.4 40-60 40-60

8 2.4 - 3.2 60-80 60-80

10 3.2 - 4.0 80-100 80-100

À¸ì¾ ‰́´ 45 œ́



Site Selection for Digester 

¡¾−£¿−¸−¡¾−£¿−¸−´́ø−¦ñ©Áì½ø−¦ñ©Áì½´́ø−£ö−ø−£ö−

¯½À²©¯½À²©´́ø−ø− ¥¿−¸−¥¿−¸−´́ø−ªø−ªÒÒ¹ö¸¹ö¸//´́œœ
(kg)(kg)

ºñ©ª¾¦È¸−ºñ©ª¾¦È¸−°°½ì½ìòò©Á¡©Á¡ÊÊ¦¦ À ñ̄−À ñ̄− ììòò©©
((ÁÁ´́ñ©¡Éº−ñ©¡Éº−)/)/´́œœ

¤ö¸¤ö¸ 10-14 400 - 560 (0.4 - 0.56)

£¸¾£¸¾¨̈ 15-20 600 - 800 (0.6 - 0.8)

ÏøÏø 2-4 100 - 200 (0.1 – 0.2)

¦ñ© ó̄¡¦ñ© ó̄¡ (100 (100 
ÂÂªª))

5 - 7 300 - 420 (0.30 – 0.42)

£ö−£ö− 0.18-0.34 9 - 17 (0.009-0.017)

¥¿−¸−¥¿−¸−´́ø−¦ñ©ø−¦ñ©êê††´́óó êê¼®¡ñ®¼®¡ñ® ¢½Î¾©®¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦

¥¿−¸−¥¿−¸−´́ø−¦ñ©ø−¦ñ©êê††´́óÁªÈì½óÁªÈì½´́œœ (kg)(kg) Á−½−¿Á−½−¿ ¢½Î¾©®¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦ (m(m33))

20-40 4

41-60 6

61-80 8

¹ì¾¹ì¾¨̈¡È¸¾¡È¸¾ 8080 1010

££òò©ÄìÈ¥¿−¸−©ÄìÈ¥¿−¸−´́ø−¦ñ©ø−¦ñ©êê†ªÉº¤¡¾−ÁªÈì½†ªÉº¤¡¾−ÁªÈì½´́œœ
ÂÂ©©¨̈ºó¤ºó¤ÃÃ¦ÈÀ¸ì¾®‰¦ÈÀ¸ì¾®‰´́ 50 50 ´́œœ

À¸ì¾®‰À¸ì¾®‰´́= = ®®ððììòò´́¾©®¾©®ÒÒ®‰®‰´́//¥¿−¸−¥¿−¸−´́ø−¦ñ©ª̂ø−¦ñ©ª̂´́ÁªÈì½ÁªÈì½´́œœ

¥¿−¸−¥¿−¸−´́ø−¦ñ©ª̂ø−¦ñ©ª̂´́ÁªÈì½ÁªÈì½´́œœ= = ®®ððììòò´́¾©®¾©®ÒÒ®‰®‰´́//À¸ì¾®‰À¸ì¾®‰´́

ªö¸μ È¾¤ªö¸μ È¾¤: : ®®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®¢½Î¾©ó¸½²¾®¢½Î¾© 4 m4 m33 ¥½¥½´́ó¯½ìó¯½ìòò´́¾©®¾©®ÒÒ®‰®‰´́ 3 m3 m33

©„¤−̃−©„¤−̃− ¥¿−¸−¥¿−¸−´́ø−¦ñ©ªˆø−¦ñ©ªˆ´́ÁªÈì½ÁªÈì½´́œœ = = 3 m3 m33 / 45 / 45 
= 3000 liter/45= 3000 liter/45
= 66.66 liter= 66.66 liter

ºñ©ª¾¦È¸−ºñ©ª¾¦È¸−´́ø−¦ñ©Áì½−ø−¦ñ©Áì½−Õ Õ ªÉº¤ÁªÉº¤Á´́È−È− 1:1 1:1 À²̂ºÀ²̂ºÃÃ¹É¹É´́óóêê¾©Á¢¤¾©Á¢¤ÃÃ−¦È¸−¯½¦ö−¦È¸−¯½¦ö´́ 8 8 ¹¾¹¾ 10 %.10 %.
¥¿−¸−¥¿−¸−´́ø−¦ñ©ø−¦ñ©êê†ªÉº¤ª̂†ªÉº¤ª̂´́ÁªÈì½ ņ̃−ÁªÈì½ ņ̃− = 60/2 kg = 33.3 kg= 60/2 kg = 33.3 kg

¥¿−¸−¥¿−¸−´́ø−¦ñ©ø−¦ñ©êê†ªÉº¤ª̂†ªÉº¤ª̂´́ÁªÈì½ ņ̃−ÁªÈì½ ņ̃−êê¼®¡ñ®®¼®¡ñ®®ððììòò´́¾©®¾©®ÒÒÁ¡Á¡ÊÊ¦¦ = 33.3 kg/4 = 33.3 kg/4 mm33 = 8.3 kg/= 8.3 kg/mm33

®ö©®ö©±±õõ¡¹ñ©¡¹ñ©
1.1. «É¾¯½«É¾¯½§§¾¾§§ö−£º®£ö¸Îˆ¤ö−£º®£ö¸Îˆ¤ ´́óó ¤ö¸¤ö¸ 2 Â2 Âªª, , 

êêÈ¾−¥½ÀìÈ¾−¥½Àìõõº¡®º¡®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®¢½Î¾©ó¸½²¾®¢½Î¾©ÃÃ©©ÃÃ¹ÉÀ¢ö¾À¥í¾¹ÉÀ¢ö¾À¥í¾??

•• ªº®ªº®: : ¤ö¸¤ö¸ 2 Â2 Âªª °°½ì½ìòò©©´́ø−Ä©Éø−Ä©É 20 kg/20 kg/´́œœ, , «É¾ È̄º«É¾ È̄º¨̈¡¾¤À ņ̃−¡¾¤À ņ̃−
¥½À¡ñ®¥½À¡ñ®´́ø−¦ñ©²¼¤ø−¦ñ©²¼¤ 10 kg/10 kg/´́œœ, , ´́ø−¦ñ©ÎÉºø−¦ñ©ÎÉº¨̈ÂÂ²©²©

2.2. «É¾¯½«É¾¯½§§¾¾§§ö−£º®£ö¸Îˆ¤ö−£º®£ö¸Îˆ¤ ´́óó ÏøÏø 12 Â12 Âªª, , 
êêÈ¾−¥½Á−½−¿®È¾−¥½Á−½−¿®ÒÒÁ¡Á¡ÊÊ¦¢½Î¾©¦¢½Î¾©ÃÃ©©ÃÃ¹ÉÀ¢ö¾À¥í¾¹ÉÀ¢ö¾À¥í¾??

ÏøÏø 12 Â12 Âªª °°½ì½ìòò©©´́ø−Ä©Éø−Ä©É 48 kg, 48 kg, ÀÏ¾½¦¿ìñ®ÀÏ¾½¦¿ìñ® 6 6 ÁÁ´́ñ©¡Éº−ñ©¡Éº−

3.3. ¯½¯½§§¾¾§§ö−£º®£ö¸Îˆ¤ö−£º®£ö¸Îˆ¤´́ó¤ö¸ó¤ö¸ 4 Â4 Âªª, 2 Â, 2 Âªª È̄ºÈ̄º¨̈¹¾¡ó−ª¾¹¾¡ó−ª¾´́êê‰¤ªº−¡¾¤À ņ̃−‰¤ªº−¡¾¤À ņ̃−
Áì½Áì½ ºó¡ºó¡ 2 Â2 Âªª ìÉ¼¤Á®®¢ñ¤Ä Ȩ́ª½¹ùº©À¸ì¾ìÉ¼¤Á®®¢ñ¤Ä Ȩ́ª½¹ùº©À¸ì¾, , 
¥‰¤£¥‰¤£òò©ÄìÈ¢½Î¾©®©ÄìÈ¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®êê†ÀÏ¾½¦ö†ÀÏ¾½¦ö´́¦¿ìñ®£º®£ö¸−š¦¿ìñ®£º®£ö¸−š??

•• ´́ø−¦ñ©ø−¦ñ©êêñ¤Ïö©ñ¤Ïö© ´́óó 30 kg, 30 kg, ÀÏ¾½¦¿ìñ®ÀÏ¾½¦¿ìñ® 4 4 ÁÁ´́ñ©¡Éº−ñ©¡Éº−

®ö©®ö©±±õõ¡¹ñ©¡¹ñ©

4.4. £º®£ö¸Î̂¤£º®£ö¸Î̂¤ ´́óó ¤ö¸¤ö¸ 32 Â32 Âªª ÀÀ§§†¤ È̄º†¤ È̄º¨̈¡¾¤À ņ̃−¡¾¤À ņ̃−, , 

¥É¾¤¥É¾¤êêÈ¾−¡È¾−¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦ À²ˆºÀ²ˆºÃÃ§§ÉÁªÈ¤¡ó−ÉÁªÈ¤¡ó− 6 6 §§‰¸‰¸ÂÂ´́¤ª¤ªÒÒ´́œœ

¦¿ìñ®¦½¦¿ìñ®¦½´́¾¾§§òò¡£º®£ö¸¡£º®£ö¸ 10 10 ¹¾¹¾ 12 12 £ö−£ö−. . 

¥‰¤£¥‰¤£òò©ÄìÈ¢½Î¾©®©ÄìÈ¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®ÃÃ¹É£º®£ö¸©„¤¡È¾¸¹É£º®£ö¸©„¤¡È¾¸! ! 

•• ¤ö¸¤ö¸ 32 Â32 Âªª °°½ì½ìòò©©´́ø−Ä©Éø−Ä©Éêêñ¤Ïö©ñ¤Ïö© 160 kg 160 kg ªªÒÒ´́œœ

•• ÁªÈ¤¡ó−ÁªÈ¤¡ó− 6 6 §§‰¸‰¸ÂÂ´́¤¤ ªÉº¤¡¾−Á¡ªÉº¤¡¾−Á¡ÊÊ¦¦ 2400 2400 ììòò©©//´́œœ ((Àªö¾Á¡Àªö¾Á¡ÊÊ¦¦ 1 1 Àªö¾Àªö¾

ªÉº¤¡¾−Á¡ªÉº¤¡¾−Á¡ÊÊ¦¦ 400 400 ììòò©©//§§‰¸‰¸ÂÂ´́¤¤) ) 

•• ¦½¦½´́¾¾§§òò¡£º®£ö¸¡£º®£ö¸ 12 12 £ö−£ö− ªÉº¤¡¾−Á¡ªÉº¤¡¾−Á¡ÊÊ¦¦ 3.96 m3.96 m33//´́œœ ((Î̂¤£ö−Î̂¤£ö−

ªÉº¤¡¾−Á¡ªÉº¤¡¾−Á¡ÊÊ¦¦ 0.33 m3/0.33 m3/´́œœ))

•• 8 m8 m33 ÀÏ¾½¦öÀÏ¾½¦ö´́êê†¦†¦÷÷©©

5.5. ±±¾¾´́ìÉ¼¤ÏøÁ¹ú¤Î̂¤ìÉ¼¤ÏøÁ¹ú¤Î̂¤ ´́óó ÏøÏø 150 Â150 Âªª, , Ä©É¥É¾¤Ä©É¥É¾¤êêÈ¾−È¾−
¡¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾® À²ˆºÁªÈ¤¡ó−¦½ìñ®£º®£ö¸À²ˆºÁªÈ¤¡ó−¦½ìñ®£º®£ö¸
êê††´́ó¦½ó¦½´́¾¾§§òò¡¡ 6 6 ¹¾¹¾ 8 8 £ö−£ö− ÀÀ§§†¤¥½†¤¥½ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦¦ À²ˆºÁ¦¤¦½¹È¸¾¤À²ˆºÁ¦¤¦½¹È¸¾¤
¯½¯½´́¾−¾− 5 5 §§‰¸‰¸ÂÂ´́¤ª¤ªÒÒ´́œœ Áì½Áì½ ÁªÈ¤¡ó−ÁªÈ¤¡ó− ¯½¯½´́¾−¾− 6 6 §§‰¸‰¸ÂÂ´́¤ª¤ªÒÒ´́œœ. . 

¥‰¤Àì¥‰¤Àìõõº¡¢½Î¾©®º¡¢½Î¾©®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®ÃÃ¹É¹É±±¾¡©„¤¡È¾¸¾¡©„¤¡È¾¸!!

ÏøÏø 150 Â150 Âªª °°½ì½ìòò©©´́ø−Ä©Éø−Ä©É 600 kg/600 kg/´́œœ

¦½¦½´́¾¾§§òò¡£º®£ö¸¡£º®£ö¸ 6 6 ¹¾¹¾ 8 8 £ö−£ö− ªÉº¤¡¾−Á¡ªÉº¤¡¾−Á¡ÊÊ¦¦ø¤¦¦¦ø¤¦÷÷©© 2.64 m3/2.64 m3/´́œœ

ÃÃ§§ÉÉÂÂ££´́Ä³Ä³ 5 5 §§‰¸‰¸ÂÂ´́¤¤ + + ÁªÈ¤¡ó−ÁªÈ¤¡ó− 6 6 §§‰¸‰¸ÂÂ´́¤¤ ªÉº¤¡¾−Á¡ªÉº¤¡¾−Á¡ÊÊ¦¦

(5 x 175) + (6 x 400) = 3.275 m3/(5 x 175) + (6 x 400) = 3.275 m3/´́œœ

10 m10 m33

®ö©®ö©±±õõ¡¹ñ©¡¹ñ©



Site Selection for Digester 

£º®£ö¸Î̂¤£º®£ö¸Î̂¤ ªÉº¤¡¾−¡ªÉº¤¡¾−¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾® ¢½Î¾©¢½Î¾© 10 10 
ÁÁ´́ñ©¡Éº−ñ©¡Éº−..
«¾«¾´́ Ȩ̀¾Ȩ̀¾: : 

1.1. ªÉº¤ªÉº¤´́ó¤ö¸¥ñ¡ó¤ö¸¥ñ¡ÂÂªª? ? ¹ù¹ùõ õ 
2.2. ªÉº¤ªÉº¤´́ó£¸¾ó£¸¾¨̈¥ñ¡¥ñ¡ÂÂªª ? ? ¹ù¹ùõõ
3.3. ªÉº¤ªÉº¤´́óÏø¥ñ¡óÏø¥ñ¡ÂÂªª ??

ªº®ªº®: : ªÉº¤¡¾−ªÉº¤¡¾−´́ø−¦ñ©ø−¦ñ© 80 kg/80 kg/´́œœ ªªÔÔ¦¦÷÷©©
1.1. «É¾À¯ñ−¤ö¸«É¾À¯ñ−¤ö¸ ªÉº¤ÁªÉº¤Á´́È−È− 80/10=8 , 8 Â80/10=8 , 8 Âªª «É¾¢ñ¤«É¾¢ñ¤, 16 , 16 «É¾¯Èº«É¾¯Èº¨̈¡¾¤À ņ̃−¡¾¤À ņ̃−
2.2. «É¾À¯ñ−£¸¾«É¾À¯ñ−£¸¾¨̈, 80/15= 5.3 , 6 Â, 80/15= 5.3 , 6 Âª«É¾¢ñ¤ª«É¾¢ñ¤, 12 Â, 12 Âªª «É¾¯Èº«É¾¯Èº¨̈¡¾¤À ņ̃−¡¾¤À ņ̃−
3.3. «É¾À¯ñ−Ïø«É¾À¯ñ−Ïø, 80/4=20 Â, 80/4=20 Âªª
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¡¾−Àì¡¾−Àìõõº¡¦½«¾−º¡¦½«¾−êê†¡†¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®

¦ø−¸¦ø−¸òò¦¾¸½¡¿¦¾¸½¡¿ Áì½Áì½ ²½ìñ¤¤¾−²½ìñ¤¤¾−êêö©ö©êêÁÁêê−−
Áì½Áì½ ÂÂ£¤¡¾−ªö¸Á®®Á¡£¤¡¾−ªö¸Á®®Á¡ÊÊ¦¦ §§ó¸½²¾®ó¸½²¾®

¯ñ©Ä¥ªÈ¾¤Å¯ñ©Ä¥ªÈ¾¤Åêê†ªÉº¤Àºö¾†ªÉº¤Àºö¾ÃÃ¥¥ÃÃ¦ÈÀ¸ì¾Àì¦ÈÀ¸ì¾Àìõõº¡¦½«¾−º¡¦½«¾−êê††

¡¾−Àì¡¾−Àìõõº¡¦½«¾−º¡¦½«¾−êêó¡ó¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾®
ªÉº¤£¿−ªÉº¤£¿− ôô¤À«ó¤À¤̂º−Ä¢©„¤−š¤À«ó¤À¤̂º−Ä¢©„¤−š::

¦½«¾−¦½«¾−êê†† £¸−£¸−´́ó£¸¾ó£¸¾´́¦½©¸¡¦½©¸¡ÃÃ−¡¾−¡−¡¾−¡ÒÒ¦É¾¤¦É¾¤ ((Œ®Œ®ÒÒ´́ó−ó−ÕÕÁ¦ÈÁ¦È, , ®®ÒÒ´́ó©¾−¹ó−ó©¾−¹ó−))

À ñ̄−®Èº−À ñ̄−®Èº−êê†¯½¹†¯½¹¨̈ñ©ñ©êê†¦†¦÷÷©© ÀÀ§§„−„−: : ®®ÒÒ¦š−À¯¦š−À¯õõº¤º¤êÒ, êÒ, ®®ÒÃÒÃ§§É©ó−«öÉ©ó−«ö´́¹ì¾¹ì¾¨̈ Áì½Áì½
º̂−Åº̂−Å

¦½©¸¡¦½©¸¡ ÀÀ´̂́º−¿ˆº−¿ÃÃ§§ÉÉ Áì½Áì½ ®ö¸ì½®ñ©»ñ¡¦¾®ö¸ì½®ñ©»ñ¡¦¾ À ñ̄−ªí−À ñ̄−ªí−: : À¸ì¾ª̂À¸ì¾ª̂´´´´ø−¦ñ©ø−¦ñ©, , 
¯½¦ö¯½¦ö´́¢š¦ñ©¡ñ®−¢š¦ñ©¡ñ®−Õ, ÃÕ, Ã§§ÉÁ¡ÉÁ¡ÊÊ¦¦, , À ó̄©À ó̄©--¯̄òò©¸¾¸Á¡©¸¾¸Á¡ÊÊ¦¦, , ì½®¾ì½®¾¨̈−−Õ, Õ, 
−¿−¿ÃÃ§§É¡¾¡É¡¾¡´́ø−¦ñ©ø−¦ñ© Áì½Áì½ ¡¸©®Èº−Á¡¡¸©®Èº−Á¡ÊÊ¦»‰¸¦»‰¸..

ªÉº¤À ñ̄−®Èº−ªÉº¤À ñ̄−®Èº−êê†®†®ÒÒìö®¡¸©ìö®¡¸© ¹ù¹ù õ õ 
¦É¾¤£¸¾¦É¾¤£¸¾´́À¦À¦¨̈¹¾¹¾¨̈ÃÃ¹ÉÁ¡È¯½¹ÉÁ¡È¯½§§¾¾§§ö−ö−êê†μøÈ®†μøÈ®ððììòòÀ¸−À¸−ÃÃ¡É£¼¤¡É£¼¤

À¤ˆº−Ä¢¦½«¾−À¤ˆº−Ä¢¦½«¾−êê†¡†¡ÒÒ¦É¾¤¦É¾¤
®®ÒÒ£¸−À ñ̄−®Èº−£¸−À ñ̄−®Èº−§÷§÷ÈÈ´́ ÀÀ¨̈ñ−ñ− -- ©ó©óêêó¦ó¦÷÷©£¸−À ñ̄−®Èº−«©£¸−À ñ̄−®Èº−«õõ¡Á¦¤Á©©¡Á¦¤Á©©

À−œºÀ−œºêê†²¼¤©ó†²¼¤©ó Áì½Áì½ ®®ÒÒ»ö¡À»œº»ö¡À»œº

μøÈ®Èº−μøÈ®Èº−ÂÂ−−¦ø¤−−¦ø¤ «É¾«É¾êê¼®¡ñ®®¼®¡ñ®®ððììòòÀ¸−ºÉºÀ¸−ºÉº´́¢É¾¤¢É¾¤ ((À²ˆº¹ùó¡À¸−−À²ˆº¹ùó¡À¸−−ÕÕ¢ñ¤¢ñ¤))

ÃÃ¡É¡ñ®®Èº−−¿¡É¡ñ®®Èº−−¿ÃÃ§§ÉÁ¡ÉÁ¡ÊÊ¦¦ ÀÀêê‰¾‰¾êê†¥½À ñ̄−Ä¯Ä©É†¥½À ñ̄−Ä¯Ä©É

ÃÃ¡É¡ñ®£º¡¦ñ©¡É¡ñ®£º¡¦ñ© ((¤ö¸¤ö¸//ÏøÏø) ) À²ˆº¦½©¸¡À¸ì¾ª̂À²ˆº¦½©¸¡À¸ì¾ª̂´´´´ø−¦ñ©ø−¦ñ©

´́óÁ¹ì¤−óÁ¹ì¤−ÕÕ¦½©¸¡¦½©¸¡ Áì½Áì½ ÃÃ¡É¡ñ®®¡É¡ñ®®ÒÒÁ¡Á¡ÊÊ¦¦ À²ˆº¯½¦öÀ²ˆº¯½¦ö´́¡ñ®¡ñ®´́ø−¦ñ©ø−¦ñ©

¢º®¢º¤®¢º®¢º¤®ÒÒÁ¡Á¡ÊÊ¦ªûº¤¹È¾¤¥¾¡¦†¤¯¦ªûº¤¹È¾¤¥¾¡¦†¤¯÷÷¡¦É¾¤¡¦É¾¤ ¹ù¹ùõ õ ªí−Äªí−Ä´́ÉÉÃÃ¹¹¨̈ÈÈ ªªÔÔ¦¦÷÷©©
2 2 ÁÁ´́ñ©ñ©..

ªÉº¤ªÉº¤´́óÀ−œºóÀ−œºêê†²¼¤²†²¼¤²ðð¦¿ìñ®¡¦¿ìñ®¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦¦§§ó¸½²¾®ó¸½²¾® Áì½Áì½
¢ø¢ø´́À¡ñ®¡¾¡À¡ñ®¡¾¡´́ø−¦ñ©ø−¦ñ©

£¸−¹È¾¤¥¾¡Á¹ùú¤−£¸−¹È¾¤¥¾¡Á¹ùú¤−ÕÃÕÃ§§ÉÉ À²ˆº¹ùó¡À¸̃−−À²ˆº¹ùó¡À¸̃−−ÕÕÀ¦À¦¨̈

£¸−¹È¾¤¥¾¡ªí−Ä£¸−¹È¾¤¥¾¡ªí−Ä´́ÉÉÃÃ¹¹¨̈ÈÈ
À²ˆº¹ùó©À¸̃−£¸¾À²ˆº¹ùó©À¸̃−£¸¾´́À¦À¦¨̈¹¾¹¾¨̈¥¾¡»¾¡Ä¥¾¡»¾¡Ä´́ÉÉ

¦½«¾−¦½«¾−êê†† £¸−À ñ̄−²œ−£¸−À ñ̄−²œ−êê†ÁÎÉ−†ÁÎÉ− ((®®ÒÒ®¸®¸´́) ) 
À²ˆº É̄º¤¡ñ−¡¾−À²ˆº É̄º¤¡ñ−¡¾−¨̈ø®ªö¸¢º¤ø®ªö¸¢º¤ÂÂ£¤¦É¾¤£¤¦É¾¤

¡¡ððì½−óì½−ó ´́óÀ−œºóÀ−œºêê†¥¿¡ñ©†¥¿¡ñ©, , ¦¾¦¾´́¾©¡¾©¡ÒÒ¦É¾¤®¦É¾¤®ÒÒÁ¡Á¡ÊÊ¦μøÈ¡Éº¤£º¡¦ñ©¦μøÈ¡Éº¤£º¡¦ñ©
ÁªÈªÉº¤«öÁªÈªÉº¤«ö´́©ó−©ó−ÃÃ¹ÉÄ©Éì½©ñ®¹ÉÄ©Éì½©ñ® Áì½Áì½ ª¿ª¿ÃÃ¹ÉÁÎÉ−¹ÉÁÎÉ−..

£¸−¹É¾¤¥¾¡¦½«¾−£¸−¹É¾¤¥¾¡¦½«¾−êê†¡†¡ÒÒ¦É¾¤¦É¾¤êê††´́óÀ£̂º¤À¥¾½©ó−óÀ£̂º¤À¥¾½©ó−

À¤ˆº−Ä¢¦½«¾−À¤ˆº−Ä¢¦½«¾−êê†¡†¡ÒÒ¦É¾¤¦É¾¤

ªö¸μ È¾¤¡¾−¸¾¤ªö¸μ È¾¤¡¾−¸¾¤°°ñ¤®ñ¤®ÒÒÁ¡Á¡ÊÊ¦¦

®Ò®‰´
ºÈ¾¤ìí−

¢ø´À¡ñ®¡¾¡ ǿ−¦ñ©ºÈ¾¤ª̂´

¢ø´À¡ñ®¡¾¡ ǿ−¦ñ©
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