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1. Background and objective 

Bangladesh’s subtropical monsoon climate, characterized by high temperatures and high humidity 

with hot-season peaks often exceeding 30°C, poses serious challenges for the post-harvest 

management of temperature-sensitive agricultural products such as mango. To maintain quality and 

extend shelf life, mangoes require controlled conditions of around 15°C and 90–95% relative 

humidity—requirements that are difficult to meet in rural areas with limited cold chain infrastructure 

and unstable power supply. In response, the UNEP CTCN technical assistance project in Bangladesh 

is promoting the development of PV-based low-temperature refrigeration systems that integrate latent 

heat materials (LHM) and insulated containers. The objective of this report is to present an integrated 

design and implementation plan for a PV-based low-temperature refrigeration system tailored to 

Bangladesh’s climatic and operational conditions, with a focus on mango cold storage at 15°C. The 

report summarizes the technical basis for determining refrigeration and PV capacities, the detailed 

design of insulated containers (including PU foam/XPS composite insulation, door configuration, and 

panel connection methods), and design refinements made following on-site surveys and modified load 

calculations. It also describes numerical heat flow analyses that evaluate the impact of evaporator 

location, loading patterns, and product respiration heat on the internal temperature and air velocity 

distribution, providing guidance for system optimization. 

2. Design of PV-based cold refrigeration system in Bangladesh 

An overall review of the design of a solar-based refrigeration system to maintain the internal 

temperature of a cold storage warehouse at 15°C under external temperature conditions (35°C) in 

Bangladesh was conducted, with additional considerations identified. 

2.1 Weather condition in Bangladesh 

Bangladesh has a subtropical monsoon climate, with a high and humid climate with an average 

annual temperature of about 25°C 

• Monthly average temperature (Dhaka): 

o Hot season : April - September (average 28°C - 29°C, high 31°C - 34°C) 

o Cold season : January (average 22°C, low 14°C, high 28°C) Winters are short, with 

an average temperature of 15°C, never dropping below zero.  

When designing refrigerated containers, it is important to secure sufficient refrigeration capacity, 

especially considering the high temperature and humidity in summer. 



 

< Compare the Average High and Low Temperature in Dhaka and Rājshāhi, Ref. : 

https://weatherspark.com/> 

2.2. Average daily solar generation hours 

A refrigerator can be operated for up to 6 hours and 30 minutes during the day using solar power. 

Since at least 4 hours of solar power is required to effectively maintain the temperature inside a cold 

storage, the refrigerator can be operated for the time that satisfies this condition to secure the 

necessary cooling effect. Consider the time when power supply is available, which is a key factor in 

stable operation of a cold storage. 

 

<Compare the Chance of Clearer Skies in Dhaka and Rājshāhi, Ref. : https://weatherspark.com/> 



 

<Compare the Hours of Daylight in Dhaka and Rājshāhi, Ref. : https://weatherspark.com/> 

 

<Compare the Average Daily Incident Shortwave Solar Energy in Dhaka and Rājshāhi, Ref. : 

https://weatherspark.com/> 

2.3. Storage temperature of fruits and vegetables in cold storage 

For example, mango, the inside of the cold storage should be maintained at a storage temperature of 

15℃ and a relative humidity of 90-95%. These are essential conditions for optimizing the freshness of 

fruits and vegetables and extending their storage period. 



 

2.4. Cold storage configuration plan 

The cold storage warehouse comprises the following components: 

• Pre-cooling using an electric fan: Contributes to reducing the load on the cold storage by 

removing the initial heat of harvested agricultural products. 

• Pre-cooling using a freezer: Used when more powerful pre-cooling is required, and can be 

applied selectively depending on the item. 

• Cold storage: A core storage space that maintains a constant set temperature and humidity. 



• Cold storage using LHM (Latent Heat Material): LHM is a cold storage material that helps to 

maintain the temperature inside the cold storage stably during times when solar power 

generation is not possible. It is an important element that allows for a constant temperature to 

be maintained even at night or on cloudy days. 

 

2.5. Calculation of heat load and chiller/solar panel capacity 

The heat load calculation was performed to maintain the temperature inside the cold storage at 15℃ 

at an outside temperature of 35℃ in Bangladesh. Based on the calculation results, the capacity of each 

refrigerator required for the pre-cooling warehouse, cold storage, and cold storage using LHM was 

calculated. The total capacity and layout plan of the solar panels were established to meet the required 

refrigerator capacity and secure a minimum operating time of 4 hours. 

2.6. Calculating and comparing heat loads by refrigerated warehouse size 

The heat load was calculated and compared based on 20-ft and 40-ft containers. The energy demand 

according to container size was clearly identified. 

2.7. Design of a low-temperature refrigeration system based on a 20-ft container 

The design of a low-temperature refrigeration system based on a 20-ft container was conducted 

according to the presented conditions. 

3. Consultation on the detailed design of the insulated container and the 

refrigeration system 

3.1. Consultation on the detailed design of the insulated container 

3.1.1 Insulation structure: Consultation on the PU foam/XPS composite structure 

Insulated containers are important for minimizing the inflow of external heat into the interior. PU 

(polyurethane) foam and XPS (extruded polystyrene) composite structures offer the following 

advantages: 



• PU foam (polyurethane foam): 

o Features: Very low thermal conductivity (0.022~0.033W/(m*K)) and has the best 

insulation performance among existing insulation materials. The fine independent 

bubbles formed inside during foaming maximize the insulation performance. 

o Advantages: Excellent insulation, airtightness, adhesiveness, lightweight. 

• XPS (extruded polystyrene): 

o Features: Has a perfect closed-cell honeycomb structure, very low water absorption 

(almost no water absorption), low thermal conductivity (0.027~0.03W/mK), high 

compressive strength, and aging resistance. 

o Advantages: Excellent waterproofing, moisture resistance, no rot or mold, high 

strength contributes to structural stability, soundproofing effect. 

• Advantages of composite structures (examples): 

o The container walls can be constructed in the form of sandwich panels. 

o The exterior is finished with FRP (glass fiber reinforced plastic) or aluminum sheets, 

and the interior is layered with PU foam and XPS to maximize the advantages of each 

material. 

o The form in which XPS prevents moisture penetration and provides structural support, 

and PU foam provides excellent insulation performance. 

o This can increase thermal efficiency and enhance the durability of the container. 

3.1.2 Negotiate the location of containers for pre-cooling and storage 

Container doors can be a major path for heat inflow, so they should be carefully designed. 

• Minimize heat loss: Doors should be airtight and sufficiently insulated, including the door 

itself. Consider installing double doors or air curtains to minimize heat inflow when opened. 

• Consider air circulation: To ensure efficient circulation of cooling air, a certain gap should be 

left between the cargo, the freezer, and the door. Cargo should not be loaded higher than the 

red line indicated on the inside wall of the refrigerated container to avoid impeding air 

circulation. 

• Work efficiency: Consider the number and location of doors by considering the movement of 

mangoes in and out, and design them to facilitate loading and unloading. 

3.2. Discussion on detailed design plan for refrigeration system 

3.2.1 Refrigeration system specifications 

The specifications of the refrigeration system are determined by the size of the container, insulation 

performance, type of fruit to be stored (mango), external temperature conditions, target internal 

temperature, etc. 

• Refrigerator type: Generally, a compression refrigerator is used. Scroll compressors or 

reciprocating compressors can be selected considering efficiency and maintenance. 

• Refrigerant: Considering environmental regulations and efficiency, it is common to use eco-

friendly and high-efficiency refrigerants such as R-404A and R-134a. 

• Refrigeration capacity: Calculate the refrigeration capacity based on the total heat load of the 

container. All of the respiration heat of the mango, heat penetration through the outer wall, 

and heat loss due to opening the door must be considered. 

• Temperature control range: A precise temperature control system is required to maintain the 

optimal storage temperature for the mango (typically 10°C to 13°C).  

• Dehumidification function: Considering the high humidity in Bangladesh, a dehumidification 

function that removes excessive moisture inside the container must be considered. 



• Automatic control and monitoring system: It is necessary to build a system that can monitor 

and control the internal temperature, humidity, and refrigerator operation status in real time to 

support stable operation. 

3.2.2 Refrigeration System Configuration (General Configuration) 

A general refrigeration system consists of the following main components: 

1. Compressor: Compresses low-temperature, low-pressure refrigerant vapor to high-temperature, 

high-pressure refrigerant vapor. 

2. Condenser: High-temperature, high-pressure refrigerant vapor condenses through heat exchange 

with outside air (or cooling water) and changes into liquid refrigerant. 

3. Expansion Valve: Expands high-pressure liquid refrigerant to low pressure and sends it to the 

evaporator. At this time, the temperature of the refrigerant drops rapidly. 

4. Evaporator: Low-temperature, low-pressure liquid refrigerant absorbs heat inside the container 

and evaporates, cooling the inside of the container. The evaporated refrigerant vapor returns to 

the compressor. 

5. Fan: Circulates the cooled air from the evaporator into the container to maintain the temperature. 

These components are connected by piping so that the refrigerant circulates and forms a refrigeration 

cycle. The refrigerator is usually installed as an integral part at one end of the container or as a 

separate unit installed outside. 

3.3. Calculating heat load according to container size and thermal conductivity 

When designing a refrigeration system to store mangoes inside a container, accurate heat load 

calculation is essential. Heat load refers to the total amount of heat that the refrigerator must remove, 

and is largely composed of the following factors: 

• Mango selection: Select mango as the fruit to be stored inside the container. Since mangoes 

generate respiration heat even after harvest, this heat must also be included in the heat load 

calculation. 

3.3.1 The main components of the heat load calculation. 

1. Transmission Load (Q_T): 

o Concept: The amount of heat transferred from the outside to the inside through the 

walls, roof, and floor of the container 

o Calculation: Q_T = U × A × ΔT 

▪ U (Overall Heat Transfer Coefficient): Varies depending on the type of 

insulation (PU foam, XPS) and thickness. The lower the U value, the better 

the insulation performance. It is important to minimize this value through a 

composite insulation structure. 

▪ A (Surface Area): Determined by the external surface area of the container 

(length, width, height). As the container size increases, the heat transfer area 

increases, which increases the heat load. 

▪ ΔT (Temperature Difference): The difference between the outside air 

temperature (local temperature in Bangladesh) and the target temperature 

inside the container (mango storage temperature). The larger the temperature 

difference, the greater the heat load. 

2. Product Load (Q_P): 



o Concept: The amount of heat generated by the stored mango (respiration heat) and the 

amount of heat required for the mango to cool to the target temperature inside the 

container 

o Calculation: 

▪ Respiration heat: The amount of heat generated per hour varies depending on 

the type, ripeness, and temperature of the mango. This value is calculated 

using the weight and respiration rate data of the mango. 

▪ Cooling heat: Calculated by considering the specific heat of the mango, 

weight, and the difference between the initial temperature and the target 

temperature. This is especially important in pre-cooled containers. 

3. Infiltration Load (Q_I): 

o Concept: Heat and moisture load generated when the door is opened or outside air 

flows into the container through a gap. 

o Influencing factors: Varies depending on door opening and closing frequency, 

opening time, and airtightness of the container. 

4. Internal Load (Q_L): 

o Concept: All heat generated inside the container, such as fans, lighting, and body heat 

of workers installed inside the container. 

3.3.2 Total heat load calculation equation 

Total heat load (Q_total) is the sum of all loads mentioned above. 

Q_total = Q_T + Q_P + Q_I + Q_L 

In order to quantitatively calculate each of these factors, specific data such as the exact drawing of 

the container, the thermal conductivity of the insulation, the characteristics of the mango (specific 

heat, respiration rate), and the operating plan (door opening frequency, etc.) are required. 

This allows the optimal refrigeration system capacity to be calculated and an energy-efficient 

container to be designed.  

 

Pre-cooling warehouse 
- Outdoor temperature : 35℃
- Indoor temperature : 15℃
- Total cooling load : 21.1 kW
- Electricity consumption required : 8.4 kW (COP 2.5)

Cold storage warehouse 
- Outdoor temperature : 35℃
- Indoor temperature : Below 15℃
- Total cooling load : 2.4 kW
- Electricity consumption required : 1.0 kW (COP 2.5)

LHM cold storage warehouse 
- Day time : Freezing LHM module using chiller
- Total cooling load : 14.7 kW
- Electricity consumption required : 7.3 kW (COP 2.0)

Door

Door

Door



 

4. Insulated Container Manufacturing Consultation 

When manufacturing insulated containers, the door shape and location, as well as the selection of 

insulation materials, should be discussed as key factors. 

These two factors have a significant impact on the performance, efficiency, and usability of the 

container. 

4.1. Door shape and location 

The door directly affects the accessibility and insulation performance of the container. The main 

points to consider are as follows: 

• Shape: In addition to the general swing door, there are various types such as sliding doors and 

roll-up doors. Select the optimal shape considering the purpose of use and space efficiency. 

For example, if it is for a logistics warehouse, a roll-up door that can be opened and closed 

quickly may be advantageous, and if it is for research that requires precise temperature 

maintenance, a swing door with high sealing power is suitable. 

• Location: The location of the door should consider the movement line inside the container 

and the external environment. It should be installed on one side only, both sides, or on the 

side, etc., and should be tailored to the user's work flow. 

• Size: Determine the appropriate size considering the size of the items to be transported and 

the convenience of workers' entry and exit. If it is too small, it is difficult to take items in and 

out, and if it is too large, insulation loss may be large. 



• Sealing: To maximize insulation performance, door gaps should be minimized and materials 

that increase sealing power, such as rubber packing, should be used to block the inflow of 

outside air. 

4.2. Final Selection of Insulation Materials (PU Foam + Ten) 

Polyurethane (PU) foam is a widely used material for manufacturing insulated containers due to its 

excellent insulation performance. The following materials can be considered with PU foam, which is 

commonly applied to insulated containers: 

• PU foam: It is lightweight and has excellent insulation effects, so it is mainly injected or 

attached to the container walls, ceilings, and floors. Since insulation performance varies 

depending on density and thickness, appropriate specifications should be selected according 

to the required insulation grade. 

• Thermal Reflective Insulation: It is a material composed of aluminum foil, etc., that reflects 

radiant heat to increase the insulation effect. When used with PU foam, it can block heat 

exchange more effectively. • Variable vapor retarder/barrier: Used to prevent moisture 

penetration, prevent deterioration of insulation performance, and prevent condensation 

• Flame retardant/non-combustible material: Auxiliary material with flame retardant or non-

combustible performance that can be used with PU foam to enhance fire safety 

Therefore, when selecting the final insulation material, the density and thickness of the PU foam, as 

well as the optimal insulation performance for the intended use of the container, must be secured. 

4.3. Consultation on the shape and location of the door and final selection of insulation 

material in relation to the production of insulated containers 

• Door shape and location of pre-cooled warehouse and cold storage 

o Pre-cooled warehouse: Install doors on both sides of the side considering efficient 

entry/exit of goods and movement path 

o Cold storage: Install doors on the left side and front considering work efficiency 

• Consultation on insulation material 

o In order to maximize insulation performance and secure energy efficiency, a 

combination of PU foam (polyurethane foam) and 'Tian' was finally selected as the 

insulation material 

o Expected to provide high insulation effect 

• Based on these consultations, the production of insulated containers will be specified 



 

 

5. Study on modification and analysis of design of PV-based low-

temperature refrigeration system in Bangladesh 

The refrigeration load calculation was modified through the first on-site survey, and the solar panel 

capacity design and expected drawing were created based on this.. 

5.1. Modified Load Calculation Details 



• Inlet temperature of goods: Changed from 35℃ to 30℃ 

• Amount of goods received: Changed from 5,000 kg to 4,500 kg 

5.2. Solar Panel System Design 

The following solar panel system was configured according to the modified load calculation 

• Total system size: 17010 mm×4960 mm×30 mm 

• Total power: 19.2 kWh 

The solar panel will be mounted on the top of a 20-foot container and must be installed at a height 

higher than 2380 mm at least 

5.3. Solar panels referenced 

The solar panels used in the design are as follows. 

• Model: Q.TRON XL-G2R Series 

• Individual panel size: 2465 mm×1134 mm×30 mm 

• Maximum power(MPP): 640 W 

 



 

 

 

6. Discussion of details on the production of insulated containers 



Additional discussion of decisions related to the design of new pre-cooling and cold storage 

6.1. Determination of door height and securing of indoor unit space 

• Determine the door height of the pre-cooling and cold storage to secure sufficient space for 

installing indoor units inside the refrigeration unit 

• Consider efficient installation and maintenance of the unit 

6.2. Modification of the number and size of cold storage doors 

• Initially, it was decided to install two doors of the same size in the pre-cooling and cold 

storage, but the door located at the front of the cold storage was adjusted to one 

• Change the number and size of doors considering the overall layout and operational efficiency 

6.3. Installation of indoor unit support reinforcement bar and reinforcement panel 

• Reinforcement bar is required to stably support indoor units installed inside pre-cooling 

warehouses and cold storages 

• Discussion of method of installing reinforcement panel at indoor unit location based on 

design of refrigeration unit installed in warehouse 

• Consideration of securing stability and structural reinforcement of unit 

6.4 Selecting panel connection method to minimize heat loss 

• Sharing panel connection method to minimize heat loss when installing pre-cooling 

warehouses and cold storages 

• Consideration of method to maximize insulation performance and increase energy efficiency 

of warehouse 

 



 

<Cold storage warehouse> 

 

<Pre-cooling warehouse> 

 

 



7. Performing heat flow analysis inside an insulated container 

7.1. Temperature and velocity distributions according to changes in evaporator location 

 The heat flow inside an insulated container was analyzed to analyze the effect of changes in the 

location of the evaporator on the temperature and velocity distribution inside the container. The heat 

flow analysis was performed under stationary conditions. 

- Analysis conditions and models 

• Inside the container: Applying the properties of air 

• Loaded goods: Assigning the properties of mango 

o Specific heat at constant pressure: 1470 J/kg-K 

o Thermal conductivity: 0.021 W/(m-K) 

o Density: 35 kg/m3 

- Evaporator conditions 

Each evaporator is installed with two fans, and the following boundary conditions are applied 

• Fan speed: 5 m/s per fan 

• Fan outlet temperature: 15 ℃ 

• Evaporator inlet passage: One passage, and a pressure condition of 0 Pa is set 

- Model classification according to evaporator location 

The analysis was performed by changing the evaporator location for three cases. 

1. Container side evaporator: Model with the evaporator placed on the side of the container 

2. Container back evaporator (1 unit): Model with one evaporator installed on the back wall of 

the container 

3. Container back evaporator (2 units): Model with two evaporators installed on the back wall of 

the container 

o In the case of a model with two evaporators, the total flow inside the container is 

calculated by comparing it to the single evaporator model. To maintain similarity, the 

outlet speed of each fan was adjusted to 2.5 m/s. 

Through this analysis, the temperature and velocity distribution changes inside the container 

according to each evaporator arrangement were confirmed. 

   
(a) Model 1 (b) Model 2 (c) Model 3 

 



   
(a) Model 1 (b) Model 2 (c) Model 3 

 

   
(a) Model 1 (b) Model 2 (c) Model 3 

 

7.2. Temperature and velocity distribution according to change in loading shape of goods 

The heat flow inside the insulated container is analyzed to analyze the effect of change in loading 

shape of stored goods on the temperature and velocity distribution inside the container. The 

evaporator is analyzed for various loading shapes based on the reference model placed on the side of 

the container. 

- Analysis conditions and model settings 

• Item shape: Assumed to be a box shape, and treated as a solid material property during 

analysis. 

• Evaporator location: Fixed to the side of the container 

• Evaporator inlet/outlet: Pressure condition set to 0 Pa 

• Fan boundary conditions: The following conditions are given for each fan. 

o Exit velocity: 5 m/s 

o Exit temperature: 15 ℃ 

- Loading shape change model 

The loading shape of the goods is analyzed by changing the following four cases (based on width, 

length, and height): 

1. 5×3×2 layout: Model with goods loaded with 5 widths, 3 depths, and 2 heights 

2. 5×3×3 layout: Model with goods loaded with 5 widths, 3 depths, and 3 heights 

3. 5×3×4 layout: Model with goods loaded with 5 widths, 3 depths, and 4 heights 

4. 6×3×4 layout: Model with goods loaded with 6 widths, 3 depths, and 4 heights 

Through this analysis, the effects of different loading shapes on the temperature and speed 

distribution inside the container are analyzed. 

 



  
(a) 5×3×2 (b) 5×3×3 

  
(c) 5×3×4 (d) 6×3×4 

 

  
(a) 5×3×2 (b) 5×3×3 

  
(c) 5×3×4 (d) 6×3×4 

 



  
(a) 5×3×2 (b) 5×3×3 

  
(c) 5×3×4 (d) 6×3×4 

 

7.3. Temperature and velocity distribution according to the change in evaporator position 

considering the heat of respiration of the product 

The heat flow inside the insulated container is analyzed considering the heat of respiration of the 

product, and the temperature and velocity distribution inside the container are analyzed according to 

the change in evaporator position. 

- Analysis conditions and model settings 

• Standard item loading: Items are placed in a 5×3×3 (width × length × height) configuration 

inside the container 

• Item shape: Assumed to be a box shape and treated as a solid property during analysis 

• Item respiration heat: The respiration heat of mango is assumed to be 500 W and set to be 

generated in proportion to the volume of the item placed inside the container 

- Evaporator location change model 

The analysis was performed by changing the evaporator location for three cases. 

1. Container side evaporator: Model where the evaporator is placed on the side of the container 

2. Container back evaporator (1 unit): Model where one evaporator is installed on the back wall 

of the container 

3. Container back evaporator (2 units): Model where two evaporators are installed on the back 

wall of the container 

o In the case of a model with two evaporators, the outlet speed of each fan was adjusted 

to 2.5 m/s to maintain the total flow inside the container similar to the single 

evaporator model 



Through this analysis, the temperature and velocity distribution changes inside the container 

according to the placement of each evaporator along with the generation of the item's respiration heat 

were confirmed. 

   
(a) Model 1 (b) Model 2 (c) Model 3 

 

   
(a) Model 1 (b) Model 2 (c) Model 3 

 

   
(a) Model 1 (b) Model 2 (c) Model 3 

 

8. Technical seminar and survey of local factory for container assembly 

8.1. Technical seminar and technical meeting 

- A technical seminar was held to introduce the key technologies related to solar-powered, latent-

heat-material–based low-temperature container systems for cold storage of agricultural products in 

Bangladesh, in connection with the UNEP CTCN technical assistance project in Bangladesh. 



 

- Dr. Jeongyeol Kim (KITECH) explained the ongoing project to design and demonstrate a 20 ft-

class refrigerated container based on solar power generation and LHM (latent heat material), which is 

being promoted in response to the cold chain technology request from the Bangladesh NDE under the 

UN CTCN project. He also introduced several case studies where KITECH’s LHM technology has 

been applied. 

- Dr. Daegyu Lee (KITECH) presented on heat load calculation for the efficient operation of low-

temperature containers (maintaining product freshness, optimizing refrigeration system efficiency, 

and avoiding unnecessary capital expenditure). He explained the main factors of heat load calculation 

and the process of estimating the heat load for the pre-cooling warehouse and storage warehouse 

under the UN CTCN project. Using simulation tools, he analyzed changes over time in internal air 

and product temperature, as well as temperature uniformity, under various conditions such as 

evaporator location, product placement, and outdoor temperature variation, demonstrating that the 

system can be optimized based on the heat load calculation results. 

- Director Yongjin Shin (EST) gave a presentation on cold chain logistics technology based on LHM. 

LHM acts as a “thermal battery” that stores and releases energy while maintaining a constant 

temperature during phase change, enabling more energy-efficient and stable temperature control than 

conventional refrigeration systems. This technology can maintain frozen and refrigerated temperatures 

over an extended period and can be applied to various transportation modes—such as road trucks, rail, 

and maritime shipping—as well as cold storage systems. He explained that it reduces dependence on 

fossil fuels, lowers greenhouse gas emissions, extends product quality and shelf life, and reduces 

operating costs. In addition, he emphasized that LHM-based cold chain infrastructure can contribute 

to carbon emission reduction, resource waste minimization, public health improvement, and increased 

local income. 

- Executive Director Sangman Yoon (Seongwoo S.P) emphasized the importance of insulation 

performance, a core factor for special-purpose panels such as refrigerated/freezer vehicles. In 

particular, he explained that XPS (extruded polystyrene) foam provides superior insulation 

performance and durability compared to polyurethane foam, especially in humid environments. The 

newly developed high-impact GRP (glass fiber reinforced plastic) sheet has 2–3 times higher impact 

and flexural strength than aluminum or steel, does not corrode, and has very low thermal conductivity, 

thereby maximizing insulation performance. The “Liner Tuff” panel, which combines a high-strength 

high-impact outer sheet with XPS foam insulation, improves the shortcomings of conventional 

sandwich composite panels by significantly reducing weight (thus improving fuel efficiency and 

reducing carbon emissions), enhancing refrigeration performance through improved heat transfer 

coefficient, and further strengthening insulation through increased insulation thickness. He also 

explained that it reduces blistering caused by differential thermal expansion and contraction of 

dissimilar materials, improves adhesion, and provides high durability and appearance retention, 



presenting it as an optimal solution in terms of the temperature, insulation, durability, strength, and 

weight required for special-purpose panels. 

 

 

- A technical meeting was held on low-temperature container technology based on solar power and 

latent heat materials for agricultural cold storage in Bangladesh, in connection with the UNEP CTCN 

technical assistance project in Bangladesh. 

- Discussions focused on the local applicability and future development direction of solar power–

based refrigerated warehouses using low-temperature latent heat materials for cold storage of 

agricultural products in Bangladesh. 

- In addition to the need to build refrigerated warehouse infrastructure, options for designing 

refrigerated containers suitable for local conditions in Bangladesh and for their pilot operation were 

also discussed. 



 

8.2. Survey of local factory for container assembly 

- A site visit and inspection were conducted at a container assembly factory responsible for 

assembling refrigerated warehouses and installing refrigeration systems for deployment at farms in 

Bangladesh. 

- Leader Engineering Cooling System Limited (LECS) is a refrigeration and air-conditioning 

specialist company headquartered in Bangladesh, providing total solutions for the design, construction, 

and maintenance of industrial and commercial cold storage facilities, cold rooms, chillers, cooling 

towers, clean rooms, and HVAC/VRF systems. 

- The company has carried out various projects for customers in sectors such as seafood and meat 

processing, poultry, food and agriculture, vaccines, and retail, including major local companies such 

as Partex Group and Provita Group. 

- By using components from leading global brands such as Bitzer, Copeland, Carrier, Emerson, 

Hanbell, Schneider, Alfa Laval, Samsung, and Hitachi, LECS supplies reliable systems to local 

customers and offers end-to-end services from design and installation to commissioning and 

maintenance. 

- LECS has expertise in both ammonia- and Freon-based refrigeration solutions and also has 

strengths in cleanroom engineering and the supply of high-efficiency chiller systems. 



 

 



9. Annex 

9.1. List of attendees 

Attached is the list of attendees for the technical seminar. 

 



 



 

 

 

 



9.2. Technical seminar material 

The technical seminar material is attached in a PPT format.. 























 



  

 

 

 

 

 

 

 

















 


