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Background

Energy efficiency in building HVAC systems is essential for reducing operational costs and environmental impact.
One effective strategy is heat recovery, where waste heat from the chilled water return is repurposed to
supplement heating loads. A water-to-water heating system, particularly one incorporating a heat pump chiller, can
significantly enhance system performance by simultaneously providing cooling and heating. This approach reduces
the chiller plant’s cooling load while improving heating efficiency.

Heat pump chillers leverage the refrigeration cycle to transfer heat effectively, making them ideal for optimizing
heat recovery. Key considerations involve maintaining optimal temperature differentials, integrating predictive
control algorithms, and dynamically balancing heating and cooling demands. Proper design and control can
maximize energy savings, reduce equipment strain, and improve overall system sustainability.

Assignment

Withawater-to-water (chilled water return to hot water supply) heating system utilizing a heat pump chiller and
operating at 100% heating capacity, your task is to determine the efficiency gains added to the chiller plant at a
given tonnage. Additionally, identify and develop design and control strategies that can optimize heat recovery
and improve overall system performance. Your goal is to propose a practical and energy-efficient solution that
enhances heating and cooling operations while reducing operational costs and environmental impact.

Recommended Steps

U Analyse System Requirements: |dentify the specific heating and cooling needs of the facility and determine
the feasibility of heat recovery implementation.

0 Evaluate Existing Technologies: Research heat pump chillers, heat exchangers, and control systems to
understand their potential for efficiency improvements.

U Develop Optimization Strategies: Explore predictive control algorithms, temperature balancing techniques,
and system integration methods to maximize energy savings.

1 Assess Energy and Cost Benefits: Conduct a comparative analysis to determine the expected efficiency
gains and cost savings of implementing the proposed solutions.

0 Design and Present Findings: Create a detailed proposal outlining the recommended strategies, including
technical justifications, feasibility assessments, and potential implementation plans.

The general solution steps include the following:

Determine the requirements of your solution.

Brainstorm potential solutions and identify design approaches that you might investigate.
Select your final design and build a physical representation.

Create a presentation to “sell” your design at the final review and judging panel



