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Introduction

Designing a chiller plant that meets the demands of a modern facility while staying compliant with ASHRAE
standards is a complex undertaking. When the project falls within ASHRAE Region 7, the challenges and
opportunities shift in ways that can dramatically affect both performance and cost. This region—encompassing the
southeastern United States, from the Gulf Coast to the Mid-Atlantic—presents a unique combination of high
humidity, hot summers, and variable precipitation patterns. In this guide, we’ll walk through every critical step of
chiller plant design in ASHRAE Region 7, from initial load assessment to final commissioning, with a focus on
achieving energy efficiency, reliability, and regulatory compliance.

Understanding ASHRAE Region 7

Geographic and Climatic Context

Region 7 covers a swath of the United States that includes states such as Florida, Georgia, Alabama, Mississippi,
Louisiana, and parts of the Carolinas and Virginia. The climate here is characterized by:

« High average temperatures during summer months, often exceeding 90°F (32°C).
¢ Relative humidity consistently above 60%, which reduces evaporative cooling effectiveness.
¢ Frequent thunderstorms and occasional hurricanes, necessitating robust backup power and redundancy.

These factors influence chiller plant sizing, equipment selection, and control strategies. For instance, the high
humidity means that evaporative cooling towers may operate at lower efficiencies, and condensers may require
larger surface areas to dissipate heat effectively.

ASHRAE Standards Relevant to Region 7

While ASHRAE standards apply nationwide, Region 7 projects often emphasize specific guidelines:

1. ASHRAE Standard 90.1 — Building Energy Efficiency Standards, which set minimum efficiency requirements
for HVAC equipment.

2. ASHRAE Standard 62.1 — Ventilation for Acceptable Indoor Air Quality, critical in humid climates to prevent
mold growth.

3. ASHRAE 15 — Safety Standard for Refrigeration Systems, ensuring safe operation in high-temperature
environments.

Compliance with these standards not only ensures regulatory approval but also drives long-term operational
savings.

Initial Load Assessment

Gathering Data

The foundation of any reliable chiller plant design is a thorough understanding of the cooling load. In Region 7, this
includes:

« Internal gains from lighting, equipment, and occupants.



¢ Solar heat gain through large glass facades.
e Process loads from manufacturing or data centers.
¢ Local climate data—average summer temperatures, humidity, and wind speeds.

Tools such as EnergyPlus or Carrier HAPcan model these inputs with high precision, enabling designers to
create a realistic load profile.

Peak Load Determination
Peak cooling demand often occurs late afternoon when solar gains and internal heat generation coincide. In

Region 7, peak loads can be significantly higher than in temperate zones due to:

e Long daylight hours in summer.
¢ High outdoor temperatures forcing larger cooling capacities.
¢ Elevated humidity requiring more evaporative cooling.

Accurately estimating peak load is essential for sizing chillers and selecting the right balance of capacity versus

efficiency.

Equipment Selection

Chiller Type
Two primary chiller types are commonly considered for Region 7 projects:
¢ Air-Cooled Chillers — Simpler installation but less efficient in humid climates due to reduced heat rejection.

« Water-Cooled Chillers — Offer higher efficiencies, especially when paired with efficient cooling towers, but
require a more complex piping system.

Given the high ambient temperatures and humidity, many designers opt for water-cooled chillers to maximize
energy savings.

Cooling Tower Selection

Cooling towers are critical in water-cooled chiller systems. Key factors include:

e Surface area: Larger towers dissipate heat more effectively.
e Fan type: Variable speed fans adjust to load, saving energy.
e Water treatment: Proper treatment prevents fouling and corrosion, which are more prevalent in humid climates.

ASHRAE Region 7 projects often employ evaporative condenser towerswith high-efficiency fans and advanced
water treatment protocols.

Refrigerant Choice

Choosing the right refrigerant is a balance between environmental impact, safety, and system performance. For
Region 7:

¢ R-410A remains popular due to its high efficiency and safety profile.
¢ Emerging refrigerants like R-744 (CO ,) and R-452B offer lower global warming potential but require
specialized equipment.

Designers must also consider local regulations and the availability of refrigerant service personnel.

System Layout and Integration

Piping and Ductwork Design



In Region 7, the high ambient temperatures can cause thermal expansion of piping. Designers should incorporate
expansion tanks and flexible joints to mitigate stress. Additionally, proper insulation of piping reduces heat gain
from the environment.

Control Strategy
A sophisticated control strategy is essential for maintaining optimal performance:
e Variable speed drives (VSDs) on pumps and fans adjust flow rates to match demand.

« Temperature sensors at strategic points provide real-time data for feedback loops.
* Demand-controlled ventilation (DCV) reduces airflow during low occupancy periods, saving energy.

Integrating Building Management Systems (BMS) with chiller plant controls ensures seamless operation and rapid
fault detection.

Energy Efficiency Measures

High-Efficiency Components
To meet ASHRAE 90.1 efficiency targets, designers should select:

 High-efficiency chillers with SEER (Seasonal Energy Efficiency Ratio) ratings above 12.

¢ Variable speed fans and pumps that reduce power consumption during off-peak times.

¢ Advanced cooling tower designs that incorporate air-side economizers to reduce evaporative cooling load.
Demand Management
Demand management tactics include:

¢ Load shifting: Operating high-demand equipment during cooler parts of the day.

¢ Peak shaving: Using battery storage or thermal storage to reduce peak chiller load.

e Smart scheduling: Automated controls that adjust setpoints based on occupancy and weather forecasts.
Renewable Energy Integration

Region 7's abundant sunshine offers opportunities for solar PV integration. Powering pumps or fans with solar can
significantly cut operating costs. Additionally, geothermal heat pumps can provide supplemental cooling during
peak periods.

Maintenance and Reliability Planning

Routine Inspection Schedule

Regular maintenance is critical, especially in humid climates where corrosion and biofouling accelerate. A typical
schedule includes:

1. Monthly chiller inspection for refrigerant leaks and component wear.
2. Quarterly cooling tower cleaning and water treatment checks.
3. Annual BMS system audit to verify control logic and sensor accuracy.

Redundancy Design
In Region 7, extreme weather events can disrupt power and water supply. Redundancy strategies include:
e Dual chiller units with automatic switchover.

« Backup generators sized to handle full chiller load.
e Water storage tanks to maintain tower operation during supply interruptions.



Case Study: A Large Data Center in Atlanta

In 2023, a 500,000 square foot data center in Atlanta underwent a complete chiller plant overhaul. The project
leveraged:

¢ A water-cooled chiller plant with a total capacity of 3,200 tons.
 Variable speed pumps and fans reducing energy consumption by 18%.
e Solar PV array covering 25% of the plant’s electrical demand.

Post-commissioning data showed a 12% reduction in operating costs and a 9% drop in peak load, demonstrating
the tangible benefits of Region 7—specific design strategies.

Future Trends in Chiller Plant Design

Digital Twins and Predictive Analytics

Digital twin technology creates a virtual replica of the chiller plant, allowing real-time monitoring and predictive
maintenance. In Region 7, predictive analytics can forecast equipment degradation due to humidity and
preemptively schedule repairs.

Advanced Refrigerants

Emerging refrigerants with lower global warming potential are gaining traction. Designers must stay informed about
evolving regulations and the availability of compatible equipment.

Hybrid Cooling Solutions
Hybrid systems that combine traditional chillers with evaporative or geothermal cooling can deliver superior
performance in hot, humid climates.

Conclusion

Designing a chiller plant for ASHRAE Region 7 demands a nuanced understanding of local climate, rigorous load
calculations, and a strategic approach to equipment selection and control. By integrating high-efficiency
components, advanced controls, and robust maintenance plans, designers can create systems that not only meet
regulatory standards but also deliver long-term savings and reliability. Whether you're tackling a commercial office
building, a manufacturing plant, or a data center, the principles outlined here provide a roadmap for success in the
challenging yet rewarding environment of Region 7.
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