
Teaching Script: Thermal Resistance in Construction

Topic: Thermal Resistance and Conductivity in Building Materials
Grade Level: Technical High School (Age 14)
Duration: 90 minutes (3 x 30-minute segments)
Standards: Romanian Construction Standards (SR EN ISO 6946)
Language Support: Technical vocabulary in Romanian and English
Learning Objectives:

Calculate thermal resistance (R-value) and thermal transmittance (U-value)
Analyze multi-layer construction assemblies
Apply Romanian construction standards
Evaluate material properties for construction applications

✓ Sample insulation materials ✓ Technical documentation

✓ Scientific calculators ✓ Measurement tools

✓ Thermal imaging camera ✓ Construction catalogs

✓ Calculation worksheets ✓ Material samples

Lesson Opening (0-5 minutes)

[Display insulation samples and technical documentation]

"Today we're going to explore how buildings stay warm in winter and cool in summer.
Who can tell me about their home's insulation?"

Opening Hook:

Show thermal imaging photos of school building
Demonstrate heat transfer with hands-on materials
Connect to students' daily experiences

Cultural Context: Reference local Romanian architecture and traditional building
methods before introducing modern materials and techniques. This creates a
bridge between familiar concepts and new technical content.



Core Concepts Introduction (5-15 minutes)

"Let's understand the mathematics behind thermal resistance. Write down these
essential formulas:"

Key Equations:
R = d/λ (where d is thickness in meters, λ is thermal conductivity)
U = 1/R (thermal transmittance)
RT = Rsi + R1 + R2 + ... + Rse (total resistance)

Common Misconceptions:

Thicker always means better insulation
Confusion between R and U values
Neglecting surface resistances
Mixing up units (metric vs. imperial)

Scaffolding Strategies:

Visual representation of formulas
Step-by-step calculation guides
Physical demonstrations with materials
Real-world analogies

Guided Practice (15-25 minutes)

"Let's work through a real construction example together. Consider this external wall
composition:"

Sample Wall Assembly:

Interior plaster (2 cm, λ = 0.87 W/mK)
Brick wall (25 cm, λ = 0.80 W/mK)
EPS insulation (10 cm, λ = 0.039 W/mK)
Exterior finish (2 cm, λ = 0.87 W/mK)

[Guide students through calculation steps]

Calculation Strategy:

1. Calculate individual layer resistances
2. Add surface resistances (Rsi = 0.13, Rse = 0.04)
3. Sum for total resistance
4. Convert to U-value
5. Compare with standards



Interactive Learning Segment (25-40 minutes)

"Now it's your turn to become construction engineers. We'll analyze different wall
assemblies in groups."

[Organize class into teams of 3-4 students]
Group Activity Structure:

Each team receives different wall assembly specifications
Teams calculate total R-values and U-values
Groups compare results and justify material choices
Teams present recommendations for improvements

Challenge Problems:

Optimize wall assembly for cost vs. performance
Calculate energy savings over 10 years
Compare different insulation strategies
Analyze climate zone requirements

Technical Standards Integration (40-55 minutes)

"Understanding Romanian construction standards is crucial for your future careers. Let's
examine the requirements."

Romanian Climate Zones:

Zone Region Minimum R-value

I Southern Romania 1.4 m²K/W

II Central Romania 1.6 m²K/W

III Mountain Regions 1.8 m²K/W

Standards Application:

Reference actual building codes
Show compliance documentation
Discuss certification requirements
Examine real project specifications

Practical Applications (55-70 minutes)



"Let's apply our knowledge to real construction scenarios using
local building examples."

Case Study 1: Traditional Romanian House Renovation

Original structure: 45cm brick walls
Current U-value: 1.8 W/m²K
Required improvement: achieve U-value ≤ 0.3 W/m²K
Budget constraints: 15,000 RON

1. Calculate existing thermal resistance
2. Propose insulation solutions
3. Consider cost-effectiveness
4. Address thermal bridges
5. Evaluate moisture risks

Group Task: Students work in teams to:

Measure existing wall sections
Document current conditions
Propose renovation solutions
Present cost-benefit analysis

Advanced Thermal Concepts (70-85 minutes)

"Now we'll explore more complex thermal phenomena in building
assemblies."

Key Concepts:

Thermal Bridges

Linear thermal transmittance (ψ)
Point thermal transmittance (χ)
Geometric thermal bridges
Material thermal bridges

Dynamic Thermal Behavior

Thermal mass effects
Time lag calculation
Decrement factor
Periodic thermal transmittance



Material Science Integration (85-100 minutes)

Contemporary Building Materials

Material Type λ Value
(W/mK) Applications Cost/m²

Aerogel 0.013-
0.014

High-performance
renovation

450-600
RON

Vacuum
Insulation
Panels

0.004-
0.008

Space-critical
applications

800-1200
RON

Phase Change
Materials Variable Thermal storage 350-500

RON

Emerging Technologies:

Smart insulation materials
Bio-based composites
Nano-enhanced materials
Recycled content products

Assessment and Evaluation (100-115 minutes)

Formative Assessment:

Quick calculations check
Peer review of solutions
Group presentation evaluation
Technical drawing analysis

Performance Criteria:

Criterion Excellent (10) Satisfactory
(7-9)

Needs
Improvement
(5-6)

Calculations All correct,
shows work Minor errors

Major
conceptual
errors

Technical
Understanding

Deep
comprehension

Basic
understanding Limited grasp



Extension Activities and Homework

Individual Projects:

1. Building envelope analysis of student's home
2. Energy efficiency improvement proposal
3. Cost calculation for renovation project
4. Technical report writing

Project Requirements:

Technical drawings (hand or CAD)
Material specifications
Thermal calculations
Cost analysis
Energy savings projection

Additional Learning Materials:

Online calculation tools
Technical documentation
Material catalogs
Industry standards
Video tutorials

Professional Development Links

Industry Applications:

Building energy auditor
Construction supervisor
Technical consultant
Materials specialist

Professional Certifications:

Energy Performance Certificate assessor
Building envelope specialist
Thermal imaging technician
Construction materials tester



Assessment and Closure (55-90 minutes)

"Let's conclude by applying everything we've learned today."

Final Task:

Students will complete a comprehensive thermal analysis report including:

Wall assembly calculations
Compliance verification
Cost-benefit analysis
Material specifications

Extended Learning:

For next class, students will:

Research local building projects
Document insulation strategies
Prepare material comparisons
Calculate energy efficiency ratings

Key Takeaways:

Understanding of R-value and U-value calculations
Familiarity with Romanian construction standards
Ability to analyze multi-layer assemblies
Practical application of thermal principles


