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                                                                           Mekong-ROK Cooperation Fund (MKCF)

                                Mid-term Progress Report

	

	A. Brief Project Information 

	1.1. Project title
	Development and Promoting of Solar Dryer for Agricultural and ODOP Products

	1.2. Country (s)/ region
	Lao PDR

	1.3. Project area 

	□ Culture and Tourism

□ Human Resources Development

√ Agriculture and Rural Development

□ Infrastructure

□ Information and Communication Technology (ICT)

□ Environment

□ Non-traditional Security Challenges

	1.4. Implement start/end date 

	Implement start date 
Implement end date 

Project lifespan 
	1/1/2023
31/12/22024
-----2--- Year -0---months 

	B. Prepared by 

	Name:
Title:

Department:

Name of the Implement Agency 

Signature:

Date 
	- Vilaythong Airmixay
- Mr. 
- Research Institute for Energy and Mines (RIEM)
- Research Institute for Energy and Mines (RIEM)

-

- 

	C. Update on progressive implementation of the project 

	Provide information on the current status and progress made under the grant in terms of the achievements/milestone reached to-date as compared to the work plan

	Activity A.1. Conduct survey and collecting data on demand and characteristic of drying each agriculture and ODOP products and substance to be dried 

The survey and collecting data on current practice of drying agricultural products and products One District One Produces (ODOP) in the country was carried on during 6-17 March 2023. The purpose of the data collection is to collect the use of drying technology in the drying of agricultural produce and ODOP products, to assess the need to use dryers in the target province, collect problems, difficulties in the use of dryers in the past and collect drying characteristics of each type of product in order to improve and develop modern dryers to increase efficiency, effectiveness and upgrade the quality of drying products. The data collection method was held the meeting to introduce   MKCF project and share lessons and discuss with stakeholders within the province and district that have dried agricultural products and ODOP products, then conduct interviews and collect actual data from those who are engaged in production, during 6-8 March 2023  the survey team was held meeting with relevant organizations and ODOP group in Xiengkhuang province to share the information on the Project goal and purpose of doing survey in this province, then exchange prospective of drying products, and visited  rice noodle production group as ODOP in Na OU village using open sundry for drying their product, Khoun district and Chili drying product in Khrong village  , Phosavanh district, using firewood to supply heat to dry chili for 5-7 days per batch. during 9-10 March 2023 visited Meakat traditional sausages, an ODOP of Kaison district, Savanakhet Province (using open sundry in clear sky day, and used heat from charcoal stove in cloudy and raining day), and visited Meathip Dry banana product in Oudomvilay village, Kaison district, using greenhouse sundry without auxiliary heat to dry banana.  on 13 March 2023 visited Mulberry tea product in KeoKU village, Keooudom district Vientiane Provine, it is an ODOP of district, using solar greenhouse dryer without auxiliary heat to dry the product, during 14-17 March 2023 visited Banana dried product which it is an ODOP in Pakmee Village, Chanakham district Vientiane Province, two types of solar dryer technology were used one is Cabinet dryer type and another is greenhouse dryer bother are no auxiliary heat. 
The statue of This activity again with workplan was completed implementation 

Activity 1.2. Study tour and exchange the knowledge for solar dryer technologies in Thailand to adapt and apply in Lao PDR condition
Study tour to learn on drying technology utilization in Thailand was carryout during 6-12 August 2023. On 7 August 2023 the project team had visited Meesure (Noodle) in Muang district, Phitsanulok province, using solar greenhouse using polycarbonate for cover sheet without auxiliary heat, problem facing is uncertain heat from sun limited capacity to drying large amount of noodle to meet demand of customers.   on 8 August 2023 visited community scale industry on banana drying in Bangkathum district, Phitsanulok province using solar dryer with parabola dome shape with gas burner for auxiliary heat,  problem facing can not control heat from sun, high heat supply to drying chamber is affect to quality of dried product,  auxiliary heat is good to provide heat in case of  insufficient heat from sun but it need high capital cost and high operation cost especially expenditure for gas consumption, the group manage the operation cost by  gas just for in case of insufficient heat from sun, for continues drying in nighttime is not cost effective right now due to the price of gas is high. On 9 August 2023 visited Solar dryer system of a community in Paktoke sub district, the system is cabinet solar dryer type a model of using solar module to supply electricity to DC fan for ventilation, and using electric coil to provide auxiliary heat, problem facing is the dryer has small capacity, limitation of temperature control ventilation fan use only power from solar module cannot connect with electricity from grid. It not able to dry product in nighttime. Heat auxiliary from electric coil has low efficiency compare to electric consumption, on 10 August 2023 visited solar dryer in Khamphengphet University,  it is model of solar cabinet solar dryer type with auxiliary heart by far infrared radiation, this system has good performance but is as prototype wich small capacity not able to dry large amount for commercial purpose, and also has high cost  for auxiliary heat technology and high cost for energy consume for auxiliary heat, on 11 August 2023 visited dryer system of community enterprise at Theannangngam village, Phitsanulok province this system using far infrared to supply heat to drying chamber by using electricity and gas for heat source, the system can dry various raw material and obtain good quality of dried product however this dryer has small capacity cannot dry large amount for commercial and high cost for auxiliary heat technology and energy consumption.  On 12 August 2023 the project team had meeting with project consultant to share fact finding during study visit in for drying technology, real practice of using and challenges facing by using each dryer type, also discussed how to apply lesson learn from this visit to develop solar dryer that suitable in Lao’s condition. 
Implantation of this activity again the workplan considered completed implementation

Activity 1.3. Design, construction and adapt the solar drying system to workable with Lao’s condition and need.
Based on lessons learned from Activity 1.1 and Activity 1.2, the project team designed and installed a solar greenhouse dryer with a dimension of 4mx8mx2,5m with a maximum capacity of drying around 1500 kg per batch (Banana) constructed with Polycarbonate for the cover sheet roof and walls to allow sunlight to enter the maximum temperature inside up to 60-70 C°, set up automatic control system devices such as ventilation system to control air flow and temperature inside the dryer the maximum air flow capacity around 794.5 ft3/min (CFM) or 1349.87 m3/hr., collecting data (with Humidity, temperature, and irradiance sensors) and online monitoring system by the Supervisory Control and Data Acquisition (SCADA), the electric heater 220v 5 kW has installed for the auxiliary heat source this can be especially useful during cloudy, rainy days or when the temperature is low. The cost of electricity is cheaper than in Thailand, but the gas cost is higher and not available in some locations in Laos, the most appropriate heat source in Lao will be electricity and charcoal with a heat exchanger united to prevent the odor of smoke in dried products. The first testing to performant of system with 120 kg of banana were evenly spread on drying trays inside the solar greenhouse dryer the drying process was monitored for a specific duration, with regular measurements of temperature, relative humidity and weight of the banana was measured before and after drying to calculate the moisture loss. The experiment revealed that the drying time of bananas in the solar greenhouse dryer was influenced by factors such as solar radiation, ambient temperature, and relative humidity. On average, took 4 days for the bananas to reach the desired moisture content. The banana exhibited a gradual decrease in moisture content throughout the drying process. The average moisture loss was found to be 61.1 %, visual inspection of the dried banana indicated that they retained their color, shape, and flavor. The texture was slightly chewy, which is desirable for dried banana. The solar greenhouse dryer proved to be energy efficient, as it relied on solar radiation for heating and drying. The ventilation system effectively controlled the airflow the power consumption was found only 1 kwh.  
This activity again to workplan considered ongoing and partial completed.
Activity2.1. organize training construction course.
This activity will be implemented in second year of project (2024)

Activity 2.2. install demonstration system of developed solar dryer.
This activity will be implemented in second year of project (2024)

Activity 2.3. organize regional dissemination seminar to share project lesson learn to MCKF.
This activity will be implemented in second year of project (2024)



	D. Problems encountered/deviations 

	Address problems encountered in the course of the project and suggest reasons, if any solution 

Some problems facing in solar dryer development are:
1. Polycarbonate not available in Lao market it needed import from Thailand, so small amount of import given high cost of transportation, made higher capital cost of solar dryer, however, in case of large amount import for more amount of solar dryer production it can share transportation cost and reduce production cost of solar dryer. 
2. For auxiliary heat source, the cost of far infrared technology is quite high and gas burner provide clean heat to drying chamber but it quite expensive not available in some location, so the project team will consider the most appropriate and cost-effective heat source that suitable for Laos.
3. Solar dryer that currently use almost is greenhouse dryer which it quite big volume for auxiliary heat and will consume more energy, the project team will consider applying hybrid dorm from Thailand that has less volume of air need to be other option to greenhouse dryer.  

	E. Work plan for the remaining activities 

	Month (2024)

TASK

1

2

3

4

5

6

7

8

9

10

11

12

Output1 (result statement)

Activity 2.1 Organize Technical Training Course 

Budget: 50,771.50 USD

Activity 2.2 install demonstration system of developed solar dryers 

Budget: 54,891.00 USD

Activity 2.3 Organize Regional Dissemination Seminar to Share Project Lesson Learn to MCK 

Budget: 33,810.93 USD




