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ABSTRACT  

 

 In the proposal of new constructions, energy consumption is nowadays one of the 

important constraints on its schedule. Energy problem which we suffer and the greater social 

demand have allowed energy efficiency to be important factor when we are thinking in new 

building design. The argument about energy usage have increased yearly everywhere in our 

Egyptian society including healthcare sector. Hospitals consume large amounts of energy, 

they have a higher energy consumption than any other activity in the commercial and 

institutional sector. This search for energy efficiency must be supported by studies to 

quantify these factors. The present analysis shows through a hospital, the great impact of 

building orientation in energy consumption. With this knowledge we can choose the 

orientation with low energy consumption. 

 

Keywords: Energy efficiency, hospital, orientation, glass ratio, energy-saving. 

 

 

Corresponding Author: Ahmed F. Radwan 

 

1. INTRODUCTION  

 

Mostly building orientation has been decided by the effect of sights, prevalent winds, 

buildings arrangements, site topography, etc. Other times town planning depends on older 

planning, road existing outline, which purpose is ease of completing, road camber, etc. 

Unluckily sometimes the design of buildings doesn’t think through the energy-savings of this 

energy effective issue (orientation). Take into account prevalent winds to design building 

layout to make cross ventilation, or rotate the building to have solar advantages in winter are 

limited by above reasons. Nowadays the new simulation programs shows easily and quickly 

the effect of these factors in building energy demands. The Objective of the study is to 

decrease energy conservation and bills, which have a positive effect on the rising and 

growing of the new projects. The prior studies studied many sides of energy saving such as In 

the Energy Analysis Department at Lawrence Berkeley National Lab Judy A. Roberson et al. 

(1998) compared housing ventilation plans in four climates. Recommending that multi-port 

supply ventilation be balanced by a single-port exhaust ventilation fan, and that builders offer 

balanced heat recovery ventilation to buyers as an optional upgrade [1].Giacomo Bizzarri 

and Gian Luca Morini (2005) developed a theoretical analysis which focuses on the 

environmental benefits achievable through a shift from the conventional systems, normally 

operating in hospitals, to various hybrid plants [2]. Then an energy analysis was performed 

on the Texas A&M University at Qatar building in Doha, Qatar. The building and its HVAC 
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systems were modeled. Building chilled water and electrical data were collected to validate 

the computer simulation. The simulated monthly electricity consumption was within ±5% of 

the metered building data. Ninety-five percent of simulated hourly electricity data in a day 

were within ±10% of metered data. Monthly chilled water demand was within ±18% of 

measurements, and simulated monthly demand was correlated to metered monthly values 

with an R-squared correlation coefficient of 0.95. [3] 

 

2. COOLING LOAD CALCULATIONS 

 

2.1 Cooling Load Factors: 

 

The importance of cooling load calculations appears in showing the effect of 

orientation, orienting the building may decrease or increase the cooling load due to the 

variation of the sun load which is considered one of the most important factors in cooling 

load calculations. The calculation of the cooling and heating loads on a building or zone is 

the most important step in determining the size and type of cooling and heating equipment 

required to maintain comfortable indoor air conditions [4]. Some of the factors that influence 

results are: 

 Conduction/convection of heat through walls, roofs, floors, doors and windows. 

 Radiation through windows and heating effects on wall and roof surface temperatures. 

 Heat generated by lights, people, appliances, and equipment. 

 Activity level, occupancy patterns. 

 Acceptable comfort and air quality levels of occupants. 

 Heat added/lost with ventilation air needed to maintain air quality. 

 Weather conditions (temperature, moisture, wind speed, latitude, elevation, solar 

radiation, etc.). 

 

2.2 Cooling Load Equations: 

 

Table 1: Cooling Load Equations 

Equation Description 

QT = A × U   ×  CLTD 
Transmission Loads for: wall, roof and 

windows 

Qrad = A * SC * SCL 
Heat Gain through Fenestration 

 Qs= Heat Gain x CLF (sensible gains) 

Ql= Heat Gain (latent gains) 

Internal Loads - Lights, People, 

Equipment 

QVS=  ) T  -  
o

(T   Vo    1.23
i

  

QVL =  )   W-  
o

(W    Vo    3010
i

  

Infiltration or Ventilation Gains 
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3. CASE STUDY 

Table 2: Case Study Parameters 

Model parameters Value 

Total floor area 31,019.2 m
2
 

Number of Floors 4 

Floor-to-floor height 3.05 m
2
 

Glazing height 1.25 m
2
 

DB 32.9 º C 

WB 22.1 º C 

4. RESULTS & CONCLUSION 

4.1 Results 

The base model has the largest side in the north side (188 m) due to road existing 

outline, to study the change of orientation, rotate the building by 90º degree to face a different 

direction (once to face west, east and south), the following graph shows the result: 

 

 

 

 

Figure 1: Hospital Layout 
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Figure 2: Consumed Power in Different Directions 

 

Building orientation refers to the way a building is situated on a site and the 

positioning of windows, rooflines, and other features, the relative position of the Sun is a 

major factor in heat gain in buildings, which makes accurate orientation of the building a 

fundamental consideration in passive solar construction. In fig 2 placement of building 

elements will have a significant role because of the impact of solar radiation on the building 

and the prevailing breezes. Just like natural air, natural ventilation through inflow of air and 

compatible lighting is necessary in every building which must be carefully pondered upon 

during orientation, as seen from the figure the south direction have the least electric 

consumption so if we are still building we try to change the orientation in order to save 

money on the long run. 

 

4.2 Conclusion 

 

 Building orientation must be selected carefully Before deciding it’s position  the 

orientation, things have to be considered pertaining to weather or climatic 

implications of the area because such can affect the building adversely. Building must 

be designed by determining few factors with respect to natural air, natural light and 

energy saving approach. Glass Exposure is important to decide so as to make way for 

natural air and light. Natural air work as food for people in making them feel healthy, 

peaceful and good.  

 

 Applying energy saving techniques and methods to commercial buildings would have 

a great impact on energy usage and carbon emissions in Egypt. So the Energy 

Performance of Buildings requires certain rules to establish minimum levels of energy 

performance for new buildings and buildings undergoing major renovation, which 

will lead to decreasing fuel consumption. 
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