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Basics of Heating, Ventilation, and Air Conditioning

Retail / Commercial

Design Considerations:
• Comfort- Temp °F
• Ventilation – Dilution & Distribution

System Results:
• Occupant Comfort
• Safe Breathing
• Energy

Design Considerations:
• Comfort- Temp °F
• Humidity- Moisture in Air
• Ventilation – Dilution &

Distribution

System Results:
• Occupant Comfort
• Limited Icing on Refrigeration

System
• Safe Breathing
• Product Shelf Life
• Energy- Systems Interaction

Supermarket
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Commercial
Office

FACTORS THAT DRIVE DESIGNS

Supermarket

Dry Bulb
temperature (Tdb)
Measured in °F

Ventilation Rates
(CFM)

Refrigeration
Equipment Design

Requirements

Volume of Water
within Supermarket

(Humidity)

Ventilation Rates
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Case Environmental Requirements
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HVAC Required for Refrigeration Systems

Refrigeration equipment manufacturers design their equipment to perform at
optimum conditions and efficiency.  These Optimum conditions represent a
balance point of operation between the cooling components and
compressors.
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HVAC is an Integral Part of Supermarket Systems

High humidity in store
can cause case
sweating and coil icing,
impacting
performance and
product quality and life.
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Regional Design Criteria

ASHRAE and
other agencies

provide regional
climate data.

Designers use
this data as the

first step in
developing load

calculation.
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Psychrometric Chart Basics

Dry Bulb Temperature, Tdb °F

Wet Bulb Temperature,
Twb °F
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Properties of air from the chart:

•Dry bulb

•Dew Point

•Humidity Ratio

•Wet bulb

•Relative Humidity

•Enthalpy

EnthalpyBTU/lb
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Psychrometric Chart Basics

75°F / 64 °F WB

55% RH

95°F DB/ 78°F WB

47% RH

1000 cfm of Air
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Common Supermarket HVAC Systems

1. Mechanical Cooling- DX system

Cooling coilFilters

Fan

Heating coil

Dampers

Return Air

Outside Air

Supply Air
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Common Supermarket HVAC Systems

2.  Desiccant Chemical Dehumidifier

Filter

Reactivation
Air

Reactivation
Fan

Pre-Cool Coil

Supply Fan

Desiccant
Wheel

Supply Air

Exhaust Air

Outside Air
Dampers

Filter

Reactivation Heater



HVAC 101

Applied HVAC Equipment 0.65 SHR

Water removal rate: 32.7 gal/hr

Work: 250.5 kW

Moisture Removal Capacity
Off the Shelf  vs.  Applied

Standard HVAC Equipment 0.84 SHR

Water removal rate: 9.6 gal/hr

Work: 158.2 kW

20,000 CFM Total

4,000 CFM OA

St. Louis, MO
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Applied HVAC Equipment 0.65 SHR

Water removal rate: 32.7 gal/hr

Work: 250.5 kW

Moisture Removal Capacity
Off the Shelf  vs.  Applied

Standard HVAC Equipment 0.84 SHR

Water removal rate: 9.6 gal/hr

Work: 158.2 kW

22.3 gal/hr More

Water Removal 238% More
Capacity

58% More
Work

20,000 CFM Total

4,000 CFM OA

St. Louis, MO
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Ventilation

ExhaustMake Up Air

Air
Distribution

Building Pressure

Code Compliance

Air Delivery

Ductwork

Toilets

Delis

Equipment
Rooms

De-Strat Fans
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MUA Ventilation Requirements

MUA Ventilation is determined by the GREATER of either:

- OR -
Total Exhaust Airflows

• Deli NET Exhaust
(Exhaust – Make up Air)

• Break room Exhaust

• Toilet Exhaust

• Machine Room Exhaust

Code Required Ventilation

• Minimum ventilation
requirements

• IMC Requires 15 CFM/Person

• IMC specifies 8 people/1000 SF
of occupied space

• IMC and ASHRAE standards
specify ventilation for refrigerant
areas

• ASHRAE standards address
various issues related to
ventilation
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ICC Codes
are the basis

for most
State Building

Codes

Codes Regulating HVAC Design

Energy CodeMechanical Code

ASHRAE 62.1 ASHRAE 90.1

ASHRAE
Standards are the

basis or are
referenced in for

several code
sections
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Design Trends For Discussion
• Elimination of Undercase Returns

•Remove pathogen source

•Improve return air quality

• Decoupled Outside Air from Interior Zones

•Proven effective in energy use and ventilation
control.

• Zoning within the Building Envelope

•Deli, Produce, Pharmacy, Cold Aisles, Offices,
Vestibules, Prep areas, Backroom, etc.
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STORE ZONES
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Indoor Air Quality Issues
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HVAC is an Integral Part of Supermarket Operations

Lighting
11%

Other
25%

HVAC
28%

Refrigeration
36%

Based on the EPA’s Energy Information Administration 2003 Commercial Building Energy Survey.  All energy converted to equivalent consumption units.
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Supermarket HVAC is a critical
business process, impacting 64-

75% of the energy systems
performance, as well as customer

experience.

HVAC is an Integral Part of Supermarket Operations

HVAC
28%

Refrigeration
36%

Based on the EPA’s Energy Information Administration 2003 Commercial Building Energy Survey.  All energy converted to equivalent consumption units.


