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	Дослідження аналізує ефективність пасивних систем охолодження та вентиляції в лікарнях Марокко як ключового напряму підвищення енергоефективності будівель охорони здоров’я. Розглянуто архітектурно-планувальні рішення, що базуються на природній вентиляції, орієнтації будівлі та застосуванні сонцезахисних елементів. Результати показують, що впровадження пасивних стратегій у проєктуванні лікарень дозволяє зменшити енергоспоживання на охолодження до 30–40 %, забезпечуючи комфортні мікрокліматичні умови для пацієнтів і персоналу. Дослідження спрямоване на розробку рекомендацій для інтеграції кліматично адаптованих архітектурних рішень у сучасну практику медичного будівництва Марокко.

	The study analyzes the effectiveness of passive cooling and ventilation systems in Moroccan hospitals as a key approach to improving the energy performance of healthcare buildings. It reviews architectural and spatial strategies based on natural ventilation, building orientation, and the use of shading devices. Findings indicate that integrating passive design strategies in hospital architecture can reduce cooling energy consumption by 30–40% while maintaining comfortable indoor conditions for patients and staff. The research aims to develop recommendations for integrating climate-adapted architectural solutions into modern healthcare design practice in Morocco.

	Healthcare buildings are among the most energy-intensive facilities due to their continuous operation and strict indoor comfort requirements. In Morocco, where climatic conditions range from the humid coastal Mediterranean to the hot arid desert, hospitals face significant energy challenges, especially in maintaining adequate cooling and ventilation. The dependence on mechanical systems leads to high operational costs and increased carbon emissions, emphasizing the necessity of adopting passive design strategies to achieve sustainable and energy-efficient healthcare environments [1]. Traditional Moroccan architecture provides valuable lessons in climate-responsive design; elements such as courtyards, thick walls, and narrow shaded streets have historically moderated indoor temperatures and created comfortable microclimates even in extreme conditions [2]. Adapting these vernacular principles to contemporary hospital architecture offers an opportunity to reconcile modern functionality with environmental responsibility. The study focuses on evaluating three key passive strategies: natural ventilation, which relies on cross-ventilation and stack effects to ensure air quality and reduce dependence on mechanical cooling; orientation and shading, which minimize solar heat gains through strategic building placement and the use of architectural devices such as louvers and brise-soleil; and thermal mass combined with night cooling, which stabilizes indoor temperatures by using materials with high heat capacity and controlled night-time airflow [3]. 
The methodology includes a comparative analysis of hospital buildings located in Morocco’s distinct climatic zones – Casablanca on the coast, Marrakech in the semi-arid interior, and Errachidia in the desert region – supported by computer-based energy simulations using tools such as EnergyPlus. Key performance indicators include annual cooling energy demand, indoor thermal comfort indices, and reductions in HVAC loads. 
Preliminary findings indicate that optimizing orientation and shading can reduce solar gains by up to 25%, while effective natural ventilation can decrease cooling energy demand by an additional 15–20% [4]. These results highlight the significant potential of passive cooling and ventilation systems to improve energy performance and indoor environmental quality without compromising medical functionality or patient comfort. Moreover, the integration of these strategies aligns with Morocco’s national sustainability goals and energy efficiency policies, contributing to the reduction of greenhouse gas emissions and the promotion of healthier, more comfortable public buildings [5]. Energy-efficient hospitals thus become models of responsible architecture that enhance patient well-being, staff comfort, and overall healthcare quality while lowering environmental impact. Passive cooling and ventilation are therefore not only technical solutions but also a design philosophy that harmonizes technology, tradition, and health, positioning sustainable hospital architecture as a key element in Morocco’s transition toward a resilient and environmentally conscious built environment.
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