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Heating & Cooling Load Calculations – Essential Tips & Rules of Thumb 

Struggling with time-consuming HVAC load calculations? This 8-hour course is your fast track 
to mastering them effortlessly!  

What’s Inside: 

 Core concepts of heat gain and heat loss 

 Fundamental heat transfer principles 

 Climate-specific building envelope design 

 Step-by-step load calculations for walls, roofs, glazing, and more 

 Proven tips and rules of thumb for quick estimates 

 Energy efficiency and sustainability best practices 

You’ll Learn how to: 

 Estimate HVAC loads with confidence 

 Optimize energy consumption 

 Design eco-friendly systems 

 Apply ASHRAE standards and methods for load calculations. 

 Make informed decisions based on climate zones and building applications  

Key rules of thumb are provided in Annexure-4 for easy reference whenever you need them. 
The thumb rules, metrics, and guidelines are derived from sound engineering practices and 
author's experience. They can vary depending on operating conditions and other factors. This 
document is a live resource that will be continuously updated as more information becomes 
available.     

Ready to make HVAC loads simpler and smarter? Let's get started! 
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CHAPTER - 1: HEATING AND COOLING LOADS 

In Heating, Ventilation and Air-conditioning (HVAC) systems, heating and cooling loads refer 
to the amount of heat energy that must be added or removed from a space to maintain the 
desired indoor temperature. Heating load is the amount of heat energy needed to warm up the 
space in cold conditions, while cooling load is the amount of heat energy that needs to be 
removed during warm conditions to maintain comfort. 

1.1 Cooling and Heating Load Calculations  

Accurate load calculations are essential for designing efficient HVAC systems. These 
calculations influence equipment selection, comfort, energy consumption, and control 
strategies. Understanding the factors that impact heating and cooling loads is crucial for 
achieving optimal comfort and energy efficiency in buildings. 

Table 1. Factors Influencing HVAC Loads 

 Factors Rules of Thumb 

 

Climate data (Outdoor 
conditions) 

Local climate (temperature, humidity, solar radiation, wind) 
directly impacts heating and cooling loads. 

 

Design conditions Desired indoor dry bulb temperature (DBT) and humidity. 
Typical indoor conditions: Summer 75±2°F DBT, 50±5% RH; 
Winter 70-72°F, 40-60% RH.  

 

Building orientation North-South facing windows preferred; avoid East-West 
windows to reduce solar heat gain. 

 

Building envelope Insulation (R-values), type of construction materials & windows 
(U-values), surface area (A), and temperature differences (ΔT) 
drive heat transfer. 

 

Internal heat gains Number of Occupants, equipment, and lighting add heat. One 
KW of electric load ≈ 3414 BTU/hr.  

 

Ventilation requirements Outdoor air intake for occupants, air temperature, infiltration 
and air leakage affect heating and cooling loads. ASHRAE 
62.1: 15-20 CFM per person for office area. 

 

Building usage How spaces are used (e.g., residential, office, industrial) 
determines heat gain from people and equipment. 
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Table 2. Importance of Accurate HVAC Loads 

 Design Objectives Rules of Thumb 

 

System Sizing Ensures the HVAC system is appropriately sized for the 
building's heating and cooling needs.  

 

Energy Efficiency Prevent oversizing or under sizing and providing comfort 
without excessive energy consumption. 

 

Comfort Levels Maintains thermal comfort for occupants by providing adequate 
temperature and humidity control. Maintains indoor air quality 
(IAQ) by ensuring adequate ventilation air, complying with 
ASHRAE 62.1 Standards. 

 

Equipment Selection Guides the selection of appropriate HVAC equipment, ensuring 
compatibility with load requirements. 

 

Cost Estimation Aids in estimating installation and operational costs, allowing 
for better budgeting and financial planning. 

 

Regulatory Compliance Helps meet local codes and standards for energy efficiency and 
environmental impact. 

1.2 HVAC Capacity 

The cooling or refrigeration capacity is measured in “tons of refrigeration (TR)” in USA.  

The term "ton" in this context is not a measure of weight but rather a historical reference to the 
amount of cooling power required to melt one short ton (2,000 pounds or approximately 907 
kilograms) of ice in 24 hours. 

Table 3. Defining HVAC Capacity 

 Unit Definition 

 

Ton of Refrigeration (nominal) 12,000 BTUs/hour of heat removal capacity. 

 

Kilowatt (kW, thermal) Metric unit for cooling capacity. 

 

Conversion 1 ton of refrigeration ≈ 3.516 kW. 
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1.3 Heating Load Components 

Heating load refers to the amount of heat energy required to maintain a comfortable indoor 
temperature during cold weather conditions. It's the rate at which heat is lost from a building to 
the outdoors. 

Table 4. Heating Load Components & Exemptions 

 Factors Rules of Thumb 

 

Outside Air Temperature Colder outside air temperatures increase heat loss. Buildings 
need to be well-insulated to minimize heat loss. 

 

Building Envelope Construction Thermal conductance (U-value) of building materials affects 
heat loss through walls, roof, floor, and windows. Lower U-
values indicate better insulation and reduced heat loss. 

 

Ventilation and Infiltration Outside air introduced into a building for ventilation increases 
heat loads. Optimize ventilation with demand control strategies 
(CO2 sensors), and heat recovery units to improve efficiency.  

Certain contributors to heat gain should be excluded from heat load calculations owing to their 
inherent unpredictability. 

 Exemptions Rules of Thumb 

 

Solar Design for nighttime when outside temperatures are minimum. 
Don't credit solar gains. 

 

People Don't credit people gains. Consider only if building is occupied 
24/7. 

 

Lighting Don't credit lighting gains (off at night). Consider only if 
lighting is used 24/7. 

 

Equipment Only credit equipment gains when operation is 24/7 for 
facilities such as data centers or server rooms.  

1.4 Cooling Load Components 

The cooling load refers to the rate at which heat must be removed from conditioned areas to 
achieve the desired comfort conditions. Cooling loads shall be based on peak hour day 
condition and include all credit for solar, people, lighting, equipment, ventilation, and 
infiltration.  
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Table 5. Cooling Load Components 

 Load Component Office Building (%) Residential Building (%) 

 

Direct solar radiation thru 
windows, skylight and other 
fenestration items. 

30-45% 20-35% 

 

Indirect solar heat gain thru 
opaque surfaces (walls, roof, 
floor) – conductive heat gain. 

10-15% 10-20% 

 

Internal loads (lighting & 
equipment) 

25-40% 10-15% 

 

Occupants 10-20% 5-10% 

 

Ventilation & infiltration air 10-20% 15-25% 

 

Duct heat gain 5-10% 5-10% 

Notes: 

a. These percentages are approximate and vary depending on: 

 Climate and location 

 Building orientation and layout 

 Insulation and window types 

 Occupancy and usage patterns 

 Efficiency of HVAC systems 

b. Windows allow direct sunlight, contributing significantly to heat gain. 
c. Opaque surfaces (external walls, roof, floor etc.) absorb and conduct heat into the 

building, with darker and less insulated surfaces contributing more. 
d. Office buildings typically have higher internal heat gains due to higher equipment and 

lighting. 
e. Residential buildings have higher infiltration and ventilation loads due to occupant 

activity. 
f. Heat gain and cooling load calculations should be performed using detailed engineering 

methods (e.g., ASHRAE load calculations). 
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g. Every building is different. These rules of thumb are intended for rough estimates and   
conceptual design validation. 

1.5 Sensible and Latent Loads  

The total cooling load includes two kinds of loads – sensible load and latent load. 

a. Sensible loads impact the dry bulb temperature (DBT) of the conditioned space.  
b. Latent loads impact the moisture content of the space.  

 

Figure 1. Source of Heat Gain in a Building 

Table 6. Sources of Sensible & Latent Heat Loads 

 Source of Heat Loads Rules of Thumb 

 

Sensible Load Impacts the temperature of the space. Key factors influencing 
sensible load: 

Heat gain through walls, roofs, floors, and windows. 

Heat gain from lighting, equipment and occupancy.  

Heat gain from ventilation air and infiltration. 

 

Latent Load Impacts the moisture content in the space. Key factors 
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