
Designing a Production Line 
for Vietnam’s Climate: 
Mitigating Humidity and 
Heat
Technical assessment of manufacturing deployment strategies for 
tropical climate conditions, focusing on climate-adapted production 
concepts and enhanced sealing technologies.

Technical Review of Integrated Turnkey Manufacturing Systems and 
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Key Project Data

50-100
Factory Scale

MW reference scale per project

12-18
Typical Ramp-up

Months for operational capacity

Turnkey
Manufacturing Concept

Climate-adapted turnkey production 
approach

Application: Solar module manufacturing for tropical climates

Climate factors: High humidity, sustained heat

Technology focus: POE encapsulation, glass-glass, enhanced sealing

Line type: Climate-adapted automated production line

Region: Vietnam / Southeast Asia

Source: PVKnowHow / experienced European turnkey provider



Tropical Climate Manufacturing Challenges

High Humidity 
Environment
Vietnam's tropical climate with 
high humidity year-round and 
seasonal monsoons creates 
challenging conditions for solar 
module production requiring 
specialized sealing technologies.

Sustained Heat Impact
Extreme heat, particularly when 
combined with high humidity, 
significantly impacts 
manufacturing processes and 
requires specialized climate 
control systems.

Material Degradation Risk
Field studies in tropical regions 
show power losses up to 8.6% in 
just 1.5 years due to moisture-
related degradation in standard 
modules.



Vietnam Manufacturing Infrastructure 
Assessment
01

Industrial Zone Foundation
Solar industry concentrated in Ho Chi 
Minh City, Hanoi, Bac Ninh Province, Da 
Nang, and Haiphong - industrially 
developed areas with manufacturing 
infrastructure.

02

Manufacturing Capacity
Vietnam is the biggest solar 
photovoltaic supplier in Southeast Asia, 
accounting for 5% of global supply with 
established manufacturing base.

03

Climate-Adapted Production 
Deployment
Industrial zone positioning enables 
deployment of specialized turnkey 
manufacturing concepts adapted for 
tropical climate conditions.



Climate-Adapted Manufacturing Strategy

Tropical Environment Solutions

Enhanced humidity control systems for production lines

Climate-adapted sealing technologies for local 
conditions

Material selection optimized for high-humidity 
environments

Production process adaptation for sustained heat 
conditions

Technology Integration

73 GW solar capacity target by 2030 under Vietnam's 
PDP8

Local production supports renewable energy transition

Climate-adapted manufacturing reduces import 
dependencies

Technology transfer builds regional technical 
capabilities



Investment and Partnership Framework

Manufacturing Investment 
Structure
Major solar manufacturers like 
Trina Solar have invested over 
US$500 million in Vietnam with 
additional US$420 million planned 
for expanded capacity.

Regional Investment 
Context
Vietnam solar market positioned 
for significant growth with 
supportive government policies 
and Southeast Asian green energy 
leadership.

Technology Partnership 
Strategy
Partnership with experienced 
European turnkey providers 
enables climate-adapted 
production concepts through 
proven manufacturing 
technologies.



Climate-Adapted Infrastructure Requirements

85%

Humidity Control
Production environment climate 

control requirements

4-5

Solar Irradiation
kWh/m²/day average solar resource 

potential

16

Current Capacity
GW installed solar capacity as of 2025



Technology and Climate-Adapted Production Setup

1

POE Encapsulation Technology

POE encapsulants provide improved interfacial 
strength, less water uptake, and superior moisture 

resistance for tropical climate applications.

2

Glass-Glass Module Configuration

Glass-glass modules with POE encapsulation 
show only 3.5% degradation after 35 years 
equivalent testing with potential 50+ year 

lifespans.

3

Enhanced Sealing Systems

Cross-linked POE products particularly 
recommended for high-humidity environments 

and prolonged PID resistance.

4

Climate-Adapted Quality Systems

Material selection focused on moisture resistance 
with enhanced testing protocols for tropical 

climate conditions.



Workforce Development for Tropical 
Manufacturing

1

Climate-Specific Technical 
Training
Local technical skills development 
for tropical climate manufacturing 
operations including humidity 
control and specialized sealing 
techniques.

2

Environmental Control 
Systems
Comprehensive training programs 
covering climate-adapted 
production processes, quality 
control for high-humidity 
conditions, and environmental 
management systems.

3

Technology Transfer 
Framework
Partnerships with experienced 
European turnkey providers 
ensuring knowledge retention for 
climate-adapted manufacturing 
and operational expertise.



Market Development Phases

Phase 1: Domestic Market

16% solar energy target by 2030

Industrial facility energy 
requirements

Commercial rooftop applications

Grid-connected solar farm 
projects

Phase 2: Regional Export

Southeast Asian market 
expansion

Tropical climate-adapted 
modules for regional deployment

Regional supply chain 
development

Cross-border renewable energy 
cooperation

Phase 3: Global Markets

Export to global tropical markets

Climate-specialized module 
technology

International certification 
compliance

Global supply chain integration



Strategic Climate Manufacturing Impact

Tropical Climate 
Technology Leadership
Climate-adapted manufacturing 
serves as enabling technology 
supporting broader Southeast 
Asian renewable energy 
deployment across multiple 
tropical markets.

Regional Manufacturing 
Hub Strategy
Vietnam's manufacturing 
advantages attract international 
photovoltaic companies with 
almost all Chinese 
manufacturers choosing 
Vietnam for overseas expansion.

Climate-Adapted 
Technology 
Development
Specialized manufacturing 
deployment creates foundation 
for global tropical climate solar 
technology and enhanced 
sealing capabilities.



Assessment Conclusion
Analysis of climate-adapted manufacturing deployment for tropical climate conditions:

Tropical climate challenges require comprehensive solutions, with field studies showing potential power losses up to 8.6% 
in 1.5 years without proper material selection

Climate-adapted manufacturing deployment requires 12-18 month ramp-up period with experienced European turnkey 
provider partnerships

POE encapsulation technology provides superior performance in high humidity conditions with improved interfacial 
strength and reduced water uptake

Vietnam's renewable energy targets align manufacturing capabilities with 16% solar energy goal by 2030 and 73 GW 
capacity targets

Educational scenario demonstrates climate-adapted manufacturing approach for tropical climate deployment with 
proven turnkey production concepts
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