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Mechanisms for applying environmental architecture strategies and smart

systems to raise energy efficiency in school buildings Model No. (2/18) for

Ministry of Education buildings as a case study
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Elbakheit Shafie Muteb Ali Alayafi

Associate Professor Associate Professor MSc. Student
Department of Architecture and Building Sciences, College of Architecture and Planning,
King Saud University, Saudi Arabia

Abstract:

The aim of the research is to study the mechanisms of raising and improving energy
efficiency in school buildings through the application of solutions compatible with smart
strategies and systems to reach existing and modern educational buildings that consume the
least amount of energy and have a high efficiency for them as well. The descriptive and
analytical approach was followed, and the Design Builder V4.2 program was used to collect
and analyze research data in addition to field studies and climatic data for the city of Jeddah,
and after adding the proposed solutions for environmental architecture strategies and smart
systems to the unified model for school buildings No. (2/18), the amount decreased. The
thermal gain of the windows decreased by (35%), which led to a decrease in the amount of
electrical energy required to cool the building by (3.93%), and also the proposed solutions
that were applied reduced the amount of electrical energy required to light the building by a
decrease of approximately (46.54%), which It reduced the total energy required to cool the
building and light it by (8.17%). The research recommended studying the designs of
standardized forms and re-designing them to suit the environmental conditions of each region
of the Kingdom of Saudi Arabia.

Keywords: Efficiency, Energy, School Buildings, Smart System.
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Ll
Items that consume energy Before simulation | After simulationl | After simulation
+ The perfect

direction
Room Electricity (MWh). 15.55 15.55 15.55
Lighting (MWHh). 70.00 37.42 37.42
Cooling (Electricity) (MWh). 375.59 362.11 361.81
DHW (Electricity) (MWh). 12.99 12.99 12.99
Air Temperature (C). 25.32 25.09 25.09
Radiant Temperature (C). 26.28 25.97 25.96
Operative Temperature (C). 25.80 25.53 25.53
Outside Dry-Bulb Temperature 28.19 28.19 28.19
©).
Internal Natural vent (MWh). 0.35 0.36 0.34
External Air (MWh). 8.45 8.86 8.67
General Lighting (MWHh). 70.00 37.42 37.42
Computer + Equip (MWh). 15.55 15.55 15.55
Occupancy (MWh). 95.48 95.46 95.49
Solar Gains Interior Windows 0.16 0.14 0.14
(MWh).
Solar Gains Exterior Windows 45.96 29.65 29.23
(MWh).
Zone Sensible Heating (MWh). 1.35 1.43 1.42
Zone Sensible Cooling (MWh). 267.17- 247.51- 247.36-
Zone Sensible Cooling (MWh). 379.24- 359.59- 359.49-
Total Cooling (MWh). 632.67- 608.35- 607.84-
Mech Vent + Nat Vent 0.64 0.64 0.64
+Infiltration(ac/h)
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