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            Abstract
          
        

        
          
            Purpose
            Healthcare is on the whole a personal and critical service that consumer’s use, whereas hospitalization is as a rule painful, because nature nurtures and Sun Light Luminosity for healthcare settings is considered healing. The performance and design of climate responsive buildings such as AKU requires a detailed study of attributes of climate both at micro as well as macro level. The therapeutic value of contact with nature through window view, greenery and landscape is calculated there.

          

          
            Method
            A two prong strategy is been devised for this article, at micro level three typical morphologies are analysed by creating same environment of neighboring building on sun shading chart, radiation and temperature range. Since the analysis of local climate helps to determine the design strategies for hospital Healing Environment which is suitable for Karachi climate; in order to track the macro climatic behaviour, a considerable analysis of psychometrics chart for AKU Karachi are designed on Climate Consultant (CC) and analysed by Machine Learning. Climate Consultant proposes different design strategies suitable for Karachi. And on the other hand time wise illumination sources for clinical area which are then measured on psychrometric chart— according to singular space: multi patient admission, secondly: acute ambulatory ward, and tertiary: multi windowed space according to the mushrabiyah and sky light pattern.

          

          
            Result
            Our findings support the hypothesis that windowed wall is 75-80% more healing wall; an accelerated evidence was found for healing at macro level if the form of the hospital is designed according to the climatologically preferences, whereas at micro level: the light resource becomes the staff attentiveness determinant. In Conclusion evidence was provided that the actual form of luminosity results consequently in satisfaction while light entering from several set of windows and other sources might be valued if design according to the healing environment. The data added on the sun shading chart to calculate rays entraining into space in patient room equal to 124416.21 Watts/ meter m2 is calculated as precise healing rate—and is confirmed by questionnaire from patients belonging from each clinical stage having different illnesses.
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      1. Introduction
      The variety of analysing climatic parameters for a particular location is facilitated with the help of available human thermal comfort models (HTCMs). Each model set particular criteria based on the descriptive study of a specific code and standard. The simplified explanation of each HTCM is prescribed before the selection. This paper gives a comparative analysis for the application of various HTCMs using weather file of Karachi city in Pakistan. The software results are analysed using an EPW (Energy Plus Weather) data file from online data base of US Department of Energy. The software list 20 guide lines based on the design strategies and criteria defined earlier for each model. Their comparative analysis helps in outlining commonalities in effective design methods.

      Pattern recognition as determinants of illness and day light design for three wards has been identified in this study. For authentication a survey was conducted, where healing pattern was recognized using machine learning techniques through SVM and same was applied to recognize the pattern for the hospital plan and placement of the patient according to the illness classification. In this research, three distinctive clinical placement stages were considered such as —admission, acute, and post-treatment according to the healing rate— and then there is an application of potential AI-based estimating technique to create placement prediction models. To present the consequence of the windows of AKU healthcare design, first there is a calculation of the sun pattern on Energy Design Tool whether it is adequate for vitamin D, sunlight is the only source of creation; hence calculating healing environment for Relevance to Design Practice.

      There is a comparative analysis of morphology according to the shad chart in relation to the windows [1][2] for three types of wards at AKU hospital. Primarily there is a methodical analysis of an existing AKU hospital in Karachi that implement contemporary as well as traditional methods of achieving patient comfort via closed technique fewer windows and more energy expenditure where required, in the healthcare setting. The other alternative is to reach patients comfort by substitute measures, i.e. open towards external environment and natural surroundings. The patient comfort level is measured by data collection, questionnaire and interview[3][4].

      
        1.1. Research Backgrounds: Proposed Approach
        In order to apply Artificial Intelligence techniques for estimating healing acceleration with respect to light, an approach shown as follow was proposed:

        
          	a. Define the problem: Identify measures with the assistance of medical practitioners, nurses and staff at AKU hospital Karachi. Their inclusion would ensure the rechecking of the data extracted from this experiment on site by author.


          	b. Data post checking processing on the climate consultant software to enhance the quality of the data and mining outcomes.


          	c. Building the classifier model on space syntax software according to the UV light chart.


        

        Selecting best model based on performance measures and extracting the required data both at micro as well as macro level. Healing pattern calculation as a large prospective macro level investigation of site plan by application of climate consultant program at micro level space syntax pattern in relation to depth map: statistical risks for an elongation in healing process simultaneously with both high UV exposure, lack of appropriate UV light for healing [2][4][5][6] for cure of mild illness.

        
          
          

          Fig. 1. 
				
          

          
            Map of Pakistan with temperature, this site is located in area which is represented in red (30- 31) degree centigrade; an appropriate temperature for the healing patient
          
          

          

        

      

    

    

  
    
      2. Objective
      The objectives of this research are; firstly to examine climate responsive design strategies for Karachi. Secondly to evaluate the increased percentage of healing environment and its impact of various proposed design strategies of HTCMs in climate consultant.

      An extensive experiments was conducted for quantifying the performance of proposed multidimenitonal pattern recognition scheme on healing chart Figure. 2, testing the effectiveness on the prototype of various patients healing pattern and simulation of UV light [1][2][3] via depth map analysis.

      
        
        

        Fig. 2. 
				
        

        
          The horizontal scale presents Karachi 24°53'N the month, and the curve represents the amount of hours (Source: data from Global Solar UV INDEX, 2002)[2]
        
        

        

      

      
        2.1. Background
        Initially before 90’s, the indoor suggested temperatures in Pakistan were established on ASHRAE standards; 26 °C in cool weather and 21 °C in the hot weather irrespective of the building location in Pakistan. (Nicol and Raja 1997) These temperature standards were defined through laboratory studies. The new thermal comfort standards were proposed in 1996 based on transverse and longitudinal surveys conducted in five major climatic regions of Pakistan. Enercon in 1994 worked with a team of Oxford Brooks University, UK for setting standards for Pakistan as appropriate indoor temperature. Their surveys recognized that there is a explicit affiliation between indoor comfort and outdoor conditions in line with an adaptive methodology to thermal comfort. The result of this survey was incorporated in BECP 9). Nicol and Humphreys (2002) [7] study classifies the five cities of Pakistan as hot dry (hd), hot humid (hh) and temperate (temp) on the basis of their humidity condition to achieve thermal comfort.

        This paper aims to assess how well buildings harmonize users' needs, and identifies ways for future improvement in healthcare design, performance and suitability for purpose according to the UV light [8][9][10].

        Karachi is the largest and densely populated coastal city of Pakistan. Its geographical location is 24.9°N and 67.13°E with an elevation of 22MASL. The adverse impact of climate change is visible in Karachi due to the proximity of sea.

        Here California energy code comfort model is (option 1) and ASHRAE standard 55 and current handbook of comfort model is (option 2). ASHRAE handbook of fundamental comfort model up through 2005 is (option 3) and Adaptive comfort model in ASHRAE standards 55-2010 is (option 4). For the purpose of sizing residential heating and cooling systems, the indoor dry bulb design conditions should be between 68°F (20°C) to 75°F (23.9°C) and 80% relative humidity and 66°F (18.9°C) wet bulb is used as the upper limit and 27°F (-2.8°C) dew point is used as the lower limit. (Building Energy Codes Program)

      

      
        2.2. Macro level Ecological determinants at AKU
        For this study at macro level Agha Khan Case is analysed where following ecological strategies are used as a evidence for healing environment.

        
          	1. If windows are skillfully shaded and oriented to prevailing breezes; this can result in good natural ventilation which can diminish or eliminate air conditioning in warm climatic zone.


          	2. Long narrow building floor plan can help maximize the cross ventilation in the temperate and hot humid climates.


          	3. Ceiling fans or indoor air movement on hot days, can make it feel cooler by 5°F (2.8°C) or more, thus less air conditioning is needed.


        

      

      
        2.3. Micro level Ecological Determinants
        The chart shown in Figure. 2 presents the quantity of sun necessary in human body for the Vitamin D assembly [11][12][13]. It represents the latitude according to the country on Y-axis and since the location of Karachi is 24.5 latitude therefore there is a need of 1.6 hours of direct sun light radiation for the fabrication of adequate Vitamin D [14][15][16].

        To incorporate 1.6 hours sun without glare the following ecological techniques are incorporated at AKU:

        
          	a. Overhang window (designed according to the latitude) or sunshades which are operable (extendable awnings when required in summer) can lessen or eliminate air condition or HVAC requirement.


          	b. Cost effective and high performance glazing on each and every orientation with Low-E (insulated frames) for both hot clear summers and dark overcast winters.


          	c. Outdoor buffer zones shaded by patio, porch, and lanai oriented to allow prevailing breezes which can be extended in waiting and working areas in warm or humid weather 12).


        

        Traditional passive buildings in hot dry climates use high mass construction with small recessed shaded openings as shown in Figure. 3 , these are operable for night ventilation to cool the mass.

      

    

    

  
    
      3. Literature review
      Evidence gathering which classifies the impact of day lightingor its lacking on healthcare settings outcomes and patient well-being [1][9][17][18] is an issue, combined with general research on day lighting’s effect on staff productivity. These two aspects are considered sufficient to warrant a precautionary approach in setting day lighting requirements for new healthcare projects. There is a need to significantly increase day lighting in Karachi healthcare facilities [19][20][21].

      The hospital is an organization for health care supplying cure by specialized workforce and equipment, and frequently grant for prolonged patient lodge. The nomenclature is driven from Latin hopes (host); other terminologies originating from this English word are hotel, hostel, and hospitality.

      
        3.1. Ecological Healing Environment in Hospital
        A space and the events within that space can be designed so that occupants witness more thorough interaction with their resource and life cycle that creates it. The design principles outlined below represent a distillation of the above hypothesis, the launch of “ecology of mind” (Bateson 1972) [22]

        
          	a. Screened veranda and patios can offer passive comfort cooling by means of ventilation in warm weather and is able to avoid insect problems.


          	b. Orient a good number of the glass to the north, shaded by means of vertical fins, in very hot climates, because there are essentially no passive solar needs.


        

        Architecture which is ecological at AKU is not a future predicted on less, but rather one inspired by doing more- and doing better- with less. To move building design towards this vision formed in 1985 in a merger of two smaller facilities, Agha Khan Hospital is a large teaching hospital with a staff of 2,000. Some of the hospital new facilities are under construction on the site. The project’s design focuses on energy efficiency, driven primarily by AKU Federation pledge to reduce facility energy consumption by 30% below 1988 levels. Designers anticipated that the energy efficiency measures will result in annual emission.

      

      
        3.2. Patient ward
        The benefits of providing a healthy indoor healing environment for patients, families and staff are well documented [23].

        Extending the healing concept to the landscape and the site – results in an environment that reduces stress and increases health benefits [24][25] – and will provide a healthy physical environment that nurtures the human spirit. To start, the facility itself must not pollute, contaminate, or destroy the site on which it is built .

        The landscape can play an important educational and aesthetic role in preserving and celebrating the local and regional character; people here are able to enjoy nature world in a serene and tranquil atmosphere (Figure.3).

      

      
        3.3. Space Syntax
        The scheme of hospital plan if considerably compact concentric is considered more systematic and efficient. Although exterior shape is less an indicator than the internal core organization and layout [26][27]. Currently very methodological plans have been achieved with combination of concentric pods, and with upcoming bedside.

      

      
        3.4. Data mining
        Literature advocates that sufficient contact to environmental sun light offers an optimistic influence on personal health and welfare of patient and medical team in a healthcare setting [5][8]. AKU is planned to provide patients, visitors and staff get to be touch with environment this perhaps is a theme of physical ecological access. Landscape panoramic view of nature is acknowledged to be healing. Gardens in hospital atmosphere are soothing in themselves. Views from windows are systems for nurturing access to community sustenance and as long as there are possible occasions for optimistic escape and [28] sense of managing tense clinical settings (Ulrich 2002). A passive nature sight [28] is exceptional in inducing opinion of tranquility and protection (Ulrich 1984).

      

    

    

  
    
      4. Research Flow Chart: Conceptual Frame work
      The research is designed such that it calculates healing pattern on both levels micro as well as macro architecture.

      
        
        

        

        

        

      

      
        4.1. Influence of sun illumination on person health and routine tasks
        Here is an evaluation for a model hospital, considered as an Eco-Hospital design which benefits from green landscapes for acquiring different gradation of comfort quantity as with the controlled environmental systems. Opinion poll from survey scrutinized that bedridden patients designate particularly higher inclination to having a hospital ward or patient room window view of nature [1][30][31], which is achieved here at micro level.

        
          
          

          Fig. 3. 
				
          

          
            contextual analysis of hospital google image (www.payette.com used with permission)
          
          

          

        

        The impacts of Sun Light on human health and performance can be attained by two main mechanisms:

        
          	1. Calculating the body’s circadian system


          	2. Influencing mood and alertness


        

        In this segment of paper, above two mechanisms is illustrate and the specific impacts on human health and functioning are summarize based on Climate consultant aid of psychrometric chart.

      

    

    

  
    
      5. Case description
      Based on the idea of a humanizing hospital, the design considers the individual’s confidence and security as well as the functional requirements on building and treatment. Therefore a glazed internal roof studded with balconies, greenery and bridges provides overall organization and inpatient units which are located perpendicular to this main circulation core. Parallel organization minimizes vertical circulation travel time. The hospital houses the largest public amenity in the balcony. (Figure. 3).

      
        5.1. Case Analysis
        Traditionally, Karachi has a convincing preference for westward wart bedrooms orientation. This is observed here on the Figure. 4 below and the section in Figure. 5 shows the prevailing wind movement. That is authenticated by the temperature range chart on CC tool.

        
          
          

          Fig. 4. 
				
          

          
            shows site plan showing west word orientation at macro level. With clear definition of courtyard type planning.
          
          

          

        

        
          
          

          Fig. 5. 
				
          

          
            The Analysis of the patient ward (used with permission)
          
          

          

        

        The percentage impact of the following cooling design strategies is alike:

        
          	a) Sun shade for Windows


          	b) Two stage evaporative cooling


          	c) Fan forced ventilation


        

        Similarly, the most popular heating design strategies that are common in the options 1, 2 and 3 are:

        
          	a) Internal heat gain


          	b) Passive solar direct gain high mass


        

        In spite of many people’s preconception, study have revealed that eastern or western daylight have additional benign impression on patients, such as eastern morning light decrease anxiety of patients with SAD (seasonal effective disorder) [32][33] and suffering from bipolar disorder. Furthermore western evening sunlight is described to ease sleep interruption appearing in dementia patients. Figure. 5 shows the spaces at micro level with core traced in red and L-shaped wings.

        
          Table 1. 
				
          

          
            Temperature Range on Climate Consultant
          
          

        

        
        

        The Table 2 gives a comparative analysis of the design strategies defined in the selection criteria. It is obvious that the option 3 has highest comfort hours with an increased percentage impact. The criteria for achieving thermal comfort have been established using the options 1, 2, 3 and 4 individually. In case of option 3, the comfort criteria is based on temperature condition, clothing level and activity specified as already shown in the Figure. 4[34][35][36].

        The dehumidification could also be considered design strategy found common in first three options but it is relatively influential in the option 3. (Table 2)

        
          Table 2. 
				
          

          
            Table. 2 Radiation range
          
          

        

        
        

        The following observations have been interpreted from the Table 3 and 4;

        1. The design strategies for AKU in each option 1, 2, and 3 have varying percentage contribution. (Table 2) The selection of best set of design strategies on the psychrometric chart will give 100% comfortable hours.

        2. The ASHRAE adaptive comfort (options 4) gives 39.1% of the hours to be comfortable by applying the proposed design strategies and guidelines. (Table 2)

        
          Table 3. 
				
          

          
            psychrometric chart and monthly average
          
          

        

        
        

        The natural cross ventilation strategy effectively. But the west facing orientation can also be protected through increased vegetation and to minimize glazing as observed for the wall in following Table 4. The high ceiling in occupied public zones specifically lounge (where visitors spent most of their time) can also encourages natural ventilation [37][38][39].

        
          Table 4. 
				
          

          
            3D chart for radiation
          
          

        

        
        

        Looking out of the courtyard window, the building that is enclosing the viewer is seen, so the architecture- is present in the patient experience.

      

      
        5.2. Micro Analysis of Envelope design
        The architectural elements like wall, roof and window have required minimum level of thermal resistance as Figure 26represents. It is made possible here with the use of locally available insulating materials, increased thickness, and double glazed pan windows for AKU. The right choice of material and their correct selection for each envelope component is the high priority. Keeping the block building size small with appropriate floor area, have less cooling needs as shown in plan and section Figure.5. This concept also supports the Karachi’s social structure of healthy setting for healthcare where these hospital buildings are equally popular as compared to rest of the country.

        
          
          

          Fig. 6. 
				
          

          
            The formation of the courtyard on Climate Consultant
          
          

          

        

        The simultaneity of being sheltered while seeing the building providing that shelter magnifies the psychological and social dimensions of dwelling.

        The room is situated (Figure. 5) in the building, its occupant is situated in the building community; and the hidden labyrinth of corridor (Figure. 3) and stairs that choreograph the connection among its members is imagined. The kind of building patient see will inform their perception of the character of its community.

      

      
        5.3. Psychrometric chart
        The psychrometric chart is a combination of various dots, representing temperature and humidity of each 8760 hours per year. The above figure demonstrates indoor or outdoor environment and their comparison to human thermal comfort. The psychrometric charts are based on the selection criteria defined earlier for each comfort model as option 1, 2, 3 and 4. The climate consultant analyses the spreading of this psychrometric data in all design approach region to create an exclusive catalog of design guide lines.

        The green boxes shows the effect of courtyard and window fins the angle of the summer sun is measured from true south the mask is shifted, vertical fin is marked by circle, the obstruction is flanked building [40][41].

        35% of reduction was evident: under the technique of Evidence Based Design; while incorporating ecological approaches in design for healing environment at AKU.

      

      
        5.4. Approach, hypotheses and choice of machine
        The hypothesis utilized here comprises of famous the Ulrich’s project of sun and healing environment. However for this study the popular approach is quantified by the evidence based for specific region of Karachi on Intelligent software.

        ANN software is used to simulate the answers from questioners. The analysis of window wall is demonstrated based on solar azimuth angle and Karachi on solar chat. The UV average is operative as shown in Figure. 7.

        
          
          

          Fig. 7. 
				
          

          
            3D radiation chart
          
          

          

        

        
          
          

          Fig. 8. 
				
          

          
            ANN results of questionnaire
          
          

          

        

      

    

    

  
    
      6. Discussion
      Correct exposure and sufficient daylight is critically essential for well-being and healthful healing environment for employees over and above for patients at AKU Karachi hospital design. Daylight that is normal brightness is introduces here in form of courtyard and special section design to allow the light and wind come in, in a measured form as humidity should be entering in a controlled manner.

      Passive Cooling Guidelines are applied from Climate Consultant Climate Consultant 4.0 it Develops Design Guidelines for East wall as shown in Table 5.

      
        Table 5. 
				
        

        
          determinants of micro and macro analysis
        
        

      

      
        
          
            	
            	Micro level
            	Macro Level
          

        
        
          	Ecological Design elements
          	Courtyard
          	Fins
        

        
          	Passive techniques
          	Thermal mass
          	Humidifier
        

      

      

    

    

  
    
      7. Results
      The following observations have been interpreted from the Table 5 and 6;

      
        Table 5. 
				
        

        
          The window dimension according to the sun
        
        

      

      
        
          
            	Elevation
            	Area of Glass window (m2)
            	Timings
            	Wall Azimuth (degrees)
            	Altitude (angle degree)
            	Solar Azimuth (angle)
            	Wall Solar Azimuth
            	Angle of Incidence
            	Direct Radiation 850 W/m2
            	Direct Radiation through Window Watts per meter m2
            	Diffused Rad. 350 W/m2
            	Total Radiation Watt per metre m2
          

        
        
          	East
          	0.54
          	6:00 AM
          	90
          	13
          	70
          	20.00
          	0.92
          	778.27
          	315.20
          	141.75
          	456.95
        

        
          	0.54
          	7:00 AM
          	90
          	25
          	77
          	13.00
          	0.88
          	750.62
          	304.00
          	141.75
          	445.75
        

        
          	0.54
          	8:00 AM
          	90
          	39
          	85
          	5.00
          	0.77
          	658.06
          	266.51
          	141.75
          	408.26
        

        
          	0.54
          	9:00 AM
          	90
          	51
          	90
          	0.00
          	0.63
          	534.92
          	216.64
          	141.75
          	358.39
        

        
          	0.54
          	10:00 AM
          	90
          	63
          	101
          	11.00
          	0.45
          	378.80
          	153.41
          	141.75
          	295.16
        

        
          	0.54
          	11:00 AM
          	90
          	75
          	120
          	30.00
          	0.22
          	190.52
          	77.16
          	141.75
          	218.91
        

        
          	0.54
          	12:00 AM
          	90
          	82
          	180
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	0.54
          	1:00 AM
          	90
          	75
          	240
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	0.54
          	2:00 AM
          	90
          	63
          	259
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	0.54
          	3:00 AM
          	90
          	51
          	270
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	0.54
          	4:00 AM
          	90
          	39
          	275
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	0.54
          	5:00 AM
          	90
          	25
          	283
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	0.54
          	6:00 AM
          	90
          	13
          	290
          	90.00
          	0.00
          	0.00
          	0.00
          	141.75
          	141.75
        

        
          	
          	
          	
          	
          	
          	
          	
          	
          	
          	1332.93
          	1842.75
          	3175.68
        

      

      

      1. The ASHRAE adaptive comfort (options 4) gives 39.1% of the hours to be comfortable by applying the proposed design strategies and guidelines. (Table 2)

      2. Amongst 38 hospital based guidline, only 7 Design gilding s are common in all the four options. (Table 3 & 4) for AKU.

      It has also been found that ASHRAE adaptive comfort options have largest dissimilarities. Amongst the 14 dissimilar guidelines in various four options.

    

    

  
    
      8. Conclusion
      In each four options, there are sequential of 20 Design Guidelines proposed by the climate consultant software. These guidelines are specific to the climate of Karachi so each guideline must be considered in a defined order, starting with the first as most important and so on. Combining all the four options provided in the climate consultant, there are total of 38 design guidelines which can be considered for climate responsive building envelope design in Karachi.

      
        	1. There are 12 guidelines that are similar in any two combinations of climateconsultant. So, California energy codes (CEC) and ASHRAE Standards 55 have largest similarities compared to other options of climate consultant.


        	2. There are 5 guidline which are similar in any 3 options. The CEC, ASHRAE 55 and the ASHRAE 2005 have 4 options in similar.


      

      The design strategies in each option 1, 2, and 3 have varying percentage contribution. The selection of best set of design strategies on the psychrometric chart will give 100% comfortable hours.

    

    

  
    
      Acknowledgments
      The authors wish to acknowledge the assistance of AKU management for the grant of permission to conduct this research specially Mark Careaga AIA Associate Principal PAYETTE 290 Congress Street, Fifth Floor Boston for providing the deigned plans. Dhunmai Cowasjee public relation Director at AKU for allowing research with nursing head and staff to collect information. And Design team to provide the plans.

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Selzer, Richard, "An absence of windows.",  (2005), Michigan State University Press.
        

        
          	
            
              2. 
            
          
          	Heerwagen, J. H.,  & G. H. Orians,  (1986), Adaptations to Windowlessness A Study of the Use of Visual Decor in Windowed and Windowless Offices, Environment and Behavior, 18(5), p623-639,  http://eab.sagepub.com/content/18/5/623.short.
			[https://doi.org/10.1177/0013916586185003]
		
        

        
          	
            
              3. 
            
          
          	Boubekri, Mohamed, Daylighting, architecture and health, Routledge,  (2008).
        

        
          	
            
              4. 
            
          
          	Benedetti, Francesco, Cristina Colombo, Barbara Barbini, Euridice Campori,  and Enrico Smeraldi, "Morning sunlight reduces length of hospitalization in bipolar depression", Journal of affective disorders, 62(3),  (2001), p221-223.
			[https://doi.org/10.1016/S0165-0327(00)00149-X]
		
        

        
          	
            
              5. 
            
          
          	Tennessen, C. M.,  amp; Cimprich, B.,  (1995), Views to nature: Effects on attention, Journal of environmental psychology, 5(1), p77-85,  http://www.sciencedirect.com/science/article/pii/0272494495900160.
        

        
          	
            
              6. 
            
          
          	Sheng, Yu, Yapo, Theodore C., Christopher, Young,  and Barbara, Cutler, "A spatially augmented reality sketching interface for architectural daylighting design", Visualization and Computer Graphics, IEEE Transactions on 17, (1),  (2011), p38-50.
			[https://doi.org/10.1109/TVCG.2009.209]
		
        

        
          	
            
              7. 
            
          
          	Nicol, J. Fergus,  and Michael A. Humphreys, "Adaptive thermal comfort and sustainable thermal standards for buildings", Energy and buildings, 34(6),  (2002), p563-572,  http://www.sciencedirect.com/science/article/pii/S0378778802000063.
        

        
          	
            
              8. 
            
          
          	Pourhadigavabari, Mahdiyeh, Azadeh Mahmoudi, "How to design a therapeutic environment and the interaction of its tranquillity of patients", International Journal of Research in Organizational Behavior and Human Resource Management, 2(3),  (2014), p1-7.
        

        
          	
            
              9. 
            
          
          	Baker, Nick V., Aldo Fanchiotti,  and Koen Steemers, Daylighting in architecture: a European reference book, Routledge,  (2013).
        

        
          	
            
              10. 
            
          
          	Beauchemin, K. M.,  & Hays, P.,  (1998, Dying in the dark: sunshine, gender and outcomes in myocardial infarction, Journal of the Royal Society of Medicine, 91(7), p352-354, R Soc Med,  (1998, July), 91(7352-354),  http://jrs.sagepub.com/content/91/7/352.short.
        

        
          	
            
              11. 
            
          
          	Beauchemin, K. M.,  & Hays,, P., Sunny hospital rooms expedite recovery from severe and refractory depressions, Journal of affective disorders,  (1996), 40(1), p49-51,  http://www.sciencedirect.com/science/article/pii/0165032796000407.
			[https://doi.org/10.1016/0165-0327(96)00040-7]
		
        

        
          	
            
              12. 
            
          
          	Ulrich, R.,  (1984), View through a window may influence recovery, Science, 224(4647), p224-225,  http://www.sciencemag.org.
			[https://doi.org/10.1126/science.6143402]
		
        

        
          	
            
              13. 
            
          
          	Critical condition, Human health and the environment, MIT Press,  (1993).
        

        
          	
            
              14. 
            
          
          	Green Guide for healthcare best practice for creating high performance Healing Environment Version 2.2,  www.gghc.org.
        

        
          	
            
              15. 
            
          
          	Ausubel, K.,  (2004), Ecological Medicine: Healing The Earth, Healing Ourselves (Bioneers Series), Kenny Ausubel, Andrew Weil, JP. Harpi,  http://agris.fao.org/agris-search/search.do?recordID=US201300103645 (accessed9thFebruary2015).
        

        
          	
            
              16. 
            
          
          	Corvalan, C., S. Hales,  and A. McMichael, Ecosystems and human wellbeing: health synthesis, A report of Millennium Ecosystem Assessment, Geneva, World Health Organization,  (2010).
        

        
          	
            
              17. 
            
          
          	 Yan, X. U., "Application of continuous quality improvement in accompany-by-check work of hospitalized patients." , Nursing Practice and Research, 12,  (2012), p074.
        

        
          	
            
              18. 
            
          
          	Pourhadigavabari, Mahdiyeh,  and Azadeh Mahmoudi, "How to design a therapeutic environment and the interaction of its tranquillity of patients", International Journal of Research in Organizational Behavior and Human Resource Management, 2(3),  (2014), p1-7.
        

        
          	
            
              19. 
            
          
          	Marfo, Thomas Ntiamoah, "Designing to heal: the role of architecture in promoting healing in the long-term care setting.", PhD diss,  Department of Architecture Presented in Partial Fulfillment of the Requirements for the (Master of Architecture Degree Programme) College of Architecture and Planning Faculty of Architecture and Building Technology Department of Architecture KWAME Nkrumah University of Science and Technology,  (2007).
        

        
          	
            
              20. 
            
          
          	Davis, Charles, Ira D. Guck,  and Irving Rosow, "The architectural design of a psychotherapeutic milieu", Psychiatric Services, 30(7),  (1979), p453-460.
			[https://doi.org/10.1176/ps.30.7.453]
		
        

        
          	
            
              21. 
            
          
          	Gregory Bateson, Steps to an ecology of mind: Collected essays in anthropology, psychiatry, evolution, and epistemology, University of Chicago Press,  (1972).
        

        
          	
            
              22. 
            
          
          	Dijkstra, Karin, Marcel Pieterse,  and Ad Pruyn, "Physical environmental stimuli that turn healthcare facilities into healing environments through psychologically mediated effects: systematic review", Journal of advanced nursing, 56(2),  (2006), p166-181.
			[https://doi.org/10.1111/j.1365-2648.2006.03990.x]
		
        

        
          	
            
              23. 
            
          
          	Pour, Azadeh Farzad, Abdolreza Mohseni,  and Mostafa Kiani, "Interior Architecture in Therapy Spaces or Architecture Design in Medical Spaces",  (2013).
        

        
          	
            
              24. 
            
          
          	Lewy, Alfred J., Vance K. Bauer, Neil L. Cutler,  and Robert L. Sack, "Melatonin treatment of winter depression: a pilot study.", Psychiatry research, 77(1),  (1998), p57-61.
			[https://doi.org/10.1016/S0165-1781(97)00128-5]
		
        

        
          	
            
              25. 
            
          
          	Ulrich, R. S.,  (1991), Effects of interior design on wellness: theory and recent scientific research, Journal of health care interior design, 3(1), p97-109,  http://www.majorhospitalfoundation.org/pdfs/Effects%20of%20Interior%20Design%20on%20Wellness.pdf.
        

        
          	
            
              26. 
            
          
          	Haq, S.,  & Luo, Y.,  (2012), Space syntax in healthcare facilities research: a review, Health Environments Research & Design Journal (HERD), 5(4),  http://europepmc.org/abstract/med/23224810.
        

        
          	
            
              27. 
            
          
          	Hillier, B.,  (1996), Space is the Machine: A Configurational Theory of Architecture, Cambridge University Press, Cambridge.
        

        
          	
            
              28. 
            
          
          	Ulrich, R. S.,  (2001), Effects of healthcare environmental design on medical outcomes, In Design and Health: Proceedings of the Second International Conference on Health and Design, Stockholm, Sweden, Svensk Byggtjanst, p49-59,  http://treebenefits.terrasummit.com/Documents/Health/Effects%20of%20Healthcare%20environments.pdf.
        

        
          	
            
              29. 
            
          
          	Ulrich, R. S.,  (1983), Aesthetic and affective response to natural environment, In Behavior and the natural environment, p85-125,  .
        

        
          	
            
              30. 
            
          
          	Stevens, D. C., M. Akram Khan, D. P. Munson, E. J. Reid, C. C. Helseth,  and J. Buggy, "The impact of architectural design upon the environmental sound and light exposure of neonates who require intensive care: an evaluation of the Boekelheide Neonatal Intensive Care Nursery.", Journal of Perinatology, 27,  (2007), pS20-S28.
			[https://doi.org/10.1038/sj.jp.7211838]
		
        

        
          	
            
              31. 
            
          
          	Orr, David W., The nature of design: ecology, culture, and human intention, Oxford University Press,  (2002).
        

        
          	
            
              32. 
            
          
          	Vittori, G.,  (2002), Green and healthy buildings for the healthcare industry, American Society for Healthcare Engineering of the American Hospital Association,  https://lapt.hcwh3.seguetech.com/sites/default/files/documents-files/42/Green_Healthy_Bldgs_Vittori.pdf.
        

        
          	
            
              33. 
            
          
          	Wickersheimer, M.,  (2013), Healing by Design: How Sustainable Design Strategies that Pertain to the Built Environment Can be Found in the Frameworks and Principles of Complementary & Alternative Medicine, Doctoral dissertation, Fashion Institute of Technology.
        

        
          	
            
              34. 
            
          
          	Hampton, T.,  (2007), Hospitals and clinics go green for health of patients and environment, JAMA, 298(14), p1623-1629.
			[https://doi.org/10.1001/jama.298.14.1625]
		
        

        
          	
            
              35. 
            
          
          	Rossi, M.,  & Lent, T.,  (2006), Creating safe and healthy spaces: selecting materials that support healing, Designing the 21 st Century Hospital, 55,  https://www.healthdesign.org/sites/default/files/Creating%20Safe%20and%20Healthy%20Spaces.pdf.
        

        
          	
            
              36. 
            
          
          	Frumkin, H.,  (2003), Healthy places: exploring the evidence, American journal of public health, 93(9), p1451-1456,  .
			[https://doi.org/10.2105/AJPH.93.9.1451]
		
        

        
          	
            
              37. 
            
          
          	Hospitals for a Healthy Environment [H2E], Making Medicine Mercury Free,  (2005),  https://practicegreenhealth.org/pubs/mercuryreport.pdf.
        

        
          	
            
              38. 
            
          
          	De Vries, S.,  (2001, September), Nature and Health; the importance of green space in the urban living environment, In Proceedings of the symposium ‘Open space functions under urban pressure’,  Ghent p19-21,  http://www.biomedcentral.com/1471-2458/6/149.
        

        
          	
            
              39. 
            
          
          	Frumkin, H.,  (2001), Beyond toxicity: human health and the natural environment, American journal of preventive medicine, 20(3), p234-240,  .
			[https://doi.org/10.1016/S0749-3797(00)00317-2]
		
        

        
          	
            
              40. 
            
          
          	Douglas, C. H.,  & Douglas, M. R.,  (2005), Patient‐centred improvements in health‐care built environments: perspectives and design indicators, Health expectations, 8(3), p264-276,  http://onlinelibrary.wiley.com/doi/10.1111/j.1369-7625.2005.00336.x/full.
			[https://doi.org/10.1111/j.1369-7625.2005.00336.x]
		
        

        
          	
            
              41. 
            
          
          	Benedetti, F., Colombo, C., Barbini, B., Campori, E.,  & Smeraldi, E.,  (2001), Morning sunlight reduces length of hospitalization in bipolar depression, Journal of affective disorders, 62(3), p221-223.
			[https://doi.org/10.1016/S0165-0327(00)00149-X]
		
        

        
          	
            
              42. 
            
          
          	http://www.gghc.org Green guide for healthcare .
        

        
          	
            
              43. 
            
          
          	https://noharm.org/ Healthcare without harm .
        

        
          	
            
              44. 
            
          
          	https://practicegreenhealth.org/ Practice green health .
        

        
          	
            
              45. 
            
          
          	http://apps.who.int/iris/handle/10665/63024 World health organization.
        

        
          	
            
              46. 
            
          
          	http://psnet.ahrq.gov/resource.aspx?resourceID=4069 Agency of healthcare research and quality WHO's Global Health Observatory Data Repository.
        

        
          	
            
              47. 
            
          
          	http://apps.who.int/gho/data/view.main.CM1320R?lang=en WHO DALY description.
        

        
          	
            
              48. 
            
          
          	http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/ WHO list of disability weights for the DALYs.
        

        
          	
            
              49. 
            
          
          	http://www.who.int/healthinfo/global_burden_disease/GBD2004_DisabilityWeights.pdf?ua=1 IHME Data Visualizations.
        

        
          	
            
              50. 
            
          
          	http://www.healthmetricsandevaluation.org/gbd/visualizations/gbd-cause-patterns Skewness comparison.
        

      

    

    

  OEBPS/images/big_15_2.jpg
The International Journal of
The Korea Institue of E Architecture and Environment

| Research Articles.
Aty o Satoges of Smat Groon Oy
2 Taesesoon - Oh Doy Seeng
Testng T Hesing Eveonment Condions for Norss it wo Independent Varbles:
ViilyEnvancaent long wih Shrenn th Viaking Dstanc of the rses o Patiet
= JnoraMargoor Shak - Pa oo S
A Sty o Ptt Recogrton o Computs Guidelnes Bsed o Eidancs o Ecogica Hslng
Enveonmentat Agha K Hosptal b Ktach
e Norcoc Sk - P oo Sy
Th et o urinance an i TampertursofLED Lihing o Occupant’Paception nd HRY
00, Hon Sk -, Joorg T
ot Ansysis batween Energy Exclusive Dweling Area and Gty G n Apwtmant Buiding
Lo, YoungA-Pat g Sk - S, Koy
Recommendatons o inproing ncantve Systems n theBulding SctrofSouth Korea
Fan, Hhesm - Kam, gun ecng, Hagn - g, Crechong
ihoma Scund nsistion aformancaof Vidow and ncoor Noss Lavl i the Bacony Expandsd

Poatmerts
Par o K
Th Sucy o1 th Elomentary Schookhi's the Fear f i n Padetian Envecnmont arcund
Ereniay Schoo i Dotached Housing vea
ey
The Teckonc Chvacorstcsn the Wors of Santago Caiatresan e ol of Lght
an, g S
A Sy o the Spati Crmpostion ChvsctasticnHousing Devlopenent of Domes and Foxsign
gt Mied Use Deveopmentof Rairnd St
in Young-Hoon - Bk, SengrKun
Sty on tho Avalyss Partomanceof PV sstom using thaDynaic St
ke, Sangea - Nam Yog
Camparing h st hating angy i cacato sy by tho monded stadarcbuig iy
ratng st for spatmentbudings
A i e Gk o o - Jacrg, Kk Geun - Jr, Crack¥ong - er Ky oo
0 Anyis of h Ariginess Perrmance nd Hestig Enrgy Demand Aceordng o Bulding Sl
Chaacirstes

oo, S i, Jcng Gook - Kim S - Kim o - Jong, Wk Gun - g, Chck Yo
Inaior heating afectinan s bulin accodng 0 hatpopartes f Kt fxtre
Lo, Yoorin A, Bung L - Kem o - Jeng. Hak G - g, ChekYong - K, To-Yoon
Tho Ay n th araion of e Ventation e by Wind Prasursand Tamparatrs ifrence.
etueenndooran oo i th Mul-tryTyps Dbl SkinFacade appied o th Offce Bulding
Song, Ot - i, Teyecn - Logh, Sung 8k

KOREA INSTITUTE OF ECOLOGICAL ARGHITECTURE AND ENVIRONMENT






OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f004.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f000.jpg
(Ecolog: 8 Environment
[Buildingalogical chain of evidences.

Macro level: Analysis of the Site Context:
(Courtyard Design, naturally ventiated orientation
Shaded outdoor buffer zones (porch and patio)
‘Simulated on Climate Consultant
Micro level: Window design and thermal mass,
water for natual cooling

Diagram: showing research flow as a funnel from macro analysis
to micro analysis
Descriptive Analytical
AR &=

Data Quality






OEBPS/images/_common/images/crossref.gif





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_t002.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f005.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_t001.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f001.jpg
Earth Skin Temperature (Celsius)

<0 W5
=30-5 2-
- 10 W21

1015 0 72

20 I 23- 24 W 27- 28
2 25 -28-29
22 501 25- 26 W 29- 30
237126 77 M %0- 31






OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_t004.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f006.jpg
Leasnn






OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f002.jpg
=
v
kel
5
1
ki

e A G
Feb Mar Apr May Jun Jul Aug Sep Oct Nov






OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f008.jpg
netinput
ssasacion

Nogative Weight e

Positive Welaht e

Insignificant Wolght





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f007.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_f003.jpg





OEBPS/images/data/senva_new/04234/JKIEAE_2015_v15n2_27_t003.jpg





