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Mina faces growing challenges in accommodating large numbers of pilgrims within a
limited geographical area, prompting an increasing shift toward adopting vertical
housing developments as an engineering solution for enhancing accommodation
capacity and improving the quality of services provided to pilgrims. The "Kadanah Al-
Wadi Towers" project, located in Block (38) of Mina, represents one of the most
prominent contemporary architectural models developed for pilgrim accommodation.
This study aimed to evaluate the actual performance of the "Kadanah Al-Wadi Towers"
project through a Post-Occupancy Evaluation (POE) approach, with the objective of
assessing its environmental, operational, and spatial performance during the Hajj
season. An integrated methodology was adopted, combining field measurements of the
indoor environment, including air temperature, relative humidity, and carbon dioxide CO,
concentrations, with statistical analysis of questionnaire responses collected from a
sample of 589 pilgrims. In addition, qualitative observation and direct monitoring of
crowd behaviour were conducted.

The findings indicated high overall user satisfaction levels, reaching 81.8%, alongside
strong performance in thermal insulation and humidity control, attributable to the
building envelope and centralized air-conditioning systems. However, several
operational and environmental challenges were identified, including elevated indoor CO,
concentrations in high-density rooms, vertical circulation bottlenecks, and prolonged
elevator waiting times during peak periods. The results also demonstrated the
significant impact of operational occupancy density on perceived comfort, as the low-
density accommodation model (8 beds per room) achieved a satisfaction rate of 75.8%,
compared with 61.8% for the high-density model (20 beds per room).

The study proposes a set of design guidelines and engineering and operational
recommendations to support the future development of vertical housing models in the
Holy Sites. These include re-engineering vertical circulation to improve pilgrim mobility,
enhancing ventilation and fresh-air renewal strategies, exploring climate-responsive
facade solutions, and regulating operational occupancy density to achieve a balance

between spatial efficiency and pilgrim comfort.
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