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ABSTRACT: Environmental design in architecture aims at providing comfort and delight for the occupants. The 

occupants’ comfort depends on the conditions related to air, heat and light in the space. Among these parameters, 

daylight plays a key role in the built environment as it creates the meaning and identity of space; in other words, ‘poetics 

of space’. This paper aims to examine, through adopting an integrated environmental design approach, how daylight can 

provide both the occupancy comfort and spatial delight in a three-bedroom house designed with a ‘live-work’ concept. 

Today daylight is mostly considered as an advantageous environmental design medium because of its benefits related to 

energy-efficiency of buildings and well-being of occupants. However, natural light has the potential to create and 

enhance the spatial experience because it is a dynamic environmental design medium that changes diurnally and 

seasonally. In the context of housing design, this study concluded that daylighting design should be considered as an 

intrinsic elements in the design process and meaningful testing during the design process will lead to a more convincing 

and holistic design solution. 
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INTRODUCTION  
 

Environmental Design in Architecture 

As a term, ‘environment’ defines “the surrounding 

landscape and context of buildings”. In the frame of 

architectural design, it is related “narrowly to health 

concerns, such as indoor air quality, or broadly to the 

ecological impacts that building may have on regional air 

and water quality and ultimately on global climate”, 

which generates “issues of human health and of climate-

responsive design in the architectural discourse” [1].  
 

 The current definition of environmental design has 

been affected from the link “between physical descriptors 

of environmental conditions, of heat, light and sound, 

within buildings and human needs”, which has started in 

the early 20
th

 century [2]. This definition is in parallel to 

the indicators that have been determined for the building 

design; such as, 
 

 “design for a climate,  

   design for the physical & social environment, 

   design for time, be it day or night, a season or    

         the lifetime of a building and design a building  

        that will adapt over time” [3]. 
 

Comfort & Delight  

Architecture shelters from nature and climate that it 

derives [2]. It is advised that ‘comfort’ and health of 

occupants should be provided as a result of the design of 

indoor environment, in which “comfort has been defined 

as ‘that condition of mind that expresses satisfaction with 

the ... environment” [4].Health has been considered 

together with energy-efficiency in the frame of “more 

holistic solutions” in recent years and three conditions 

are defined for “healthy building environments: 

‘comfort’, being pollution free and responsive & 

stimulating to human needs” [5]. Senses, e.g. “touch, 

vision, smell, hearing” are in relation to the conditions of 

environment in which ‘comfort’ occurs [6].  
 

 How the author expresses a spring day, makes it 

possible to argue that an environment within the 

conditions of ‘comfort’ can also create ‘delight’ and give 

opportunity to “sense the alternating warmth and 

coolness of sun and shade”. The experience of users and 

the identity related to space are in relation to the thermal 

qualities, e.g. warm, cool, humid, airy, radiant, cosy, and 

light quality, e.g. direct, indirect, natural, artificial, 

diffuse, dappled, focused” [7].  
 

 

DAYLIGHT AND ‘POETICS OF SPACE’  

Visual perception, in other words, “seeing/light” 

determines the connection between “people and things” 

[8]. The light quality and materials of a room “establish 

the nature of place, its character, its meaning” [9]. 
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In this connection between light quality and space, 

natural light plays the key role as the “material 

announces itself properly only in daylight”. The other 

significance of natural light in this connection has been 

explained by Louis I. Kahn, in which he mainly 

underlines its dynamism: Khan has indicated that 

dynamism of daylight diurnally and seasonally gives 

possibility to understand “what a space can be if it has 

natural light and can’t be if it doesn’t” as artificial light 

“can never equal the nuances of mood created by the 

time of day and the wonder of the seasons” [8]. This 

dynamism affects the image of building as a result of the 

changes in the “quality of light” that happen 

consecutively; “right through the day from the first thin 

watery rays of light of early morning through to the clear 

light of noon, and then from the transparent light of the 

afternoon through to the semi-opaque light of dusk”. 

Having the “quality of light” being determined in this 

sequence, architect designs the indoor environment by 

“adjusting the quantity of light with such architectural 

elements as roofs, walls and windows” [10].  
 

 As Christian Norberg-Schulz wanted to underline 

“the poetic and qualitative realities of architecture”, he 

indicated that buildings’ creation of “spirit of place” 

contains also “light and atmosphere” as they are different 

than the concrete and material-based outline of space. 

People experience, feel, perceive and get satisfied in this 

space where light “forms a real presence”, in a way it 

forms the “spirit of place” and experience of people. This 

should be the reason why Steen Eiler Rasmussen argued 

that “quality of light” is more important [11]. The author 

discusses to combine “poetic interpretation of the nature 

of the architectural environment” with “quantitative” and 

concrete aspects [2]. 
 

 The dynamism and ‘quality of light’ that natural light 

contains, as mentioned above, create the ‘poetics of 

space’ and stimulate the delight people experience in the 

space. As the dynamism of natural light depends on sun, 

as its source, diurnally and seasonally; the role of 

environmental design in creating ‘the poetics of space’, 

and delight is worth questioning as part of the design 

process of an architectural project.  

 

 

DESIGN PROJECT & ITS APPROACH 

The design project has taken place in the ‘K14EEP 

Environmental Design in Architecture’ studio-based 

module, as part of the ‘MArch Environmental Design’ 

course in the Department of Architecture & Built 

Environment, University of Nottingham in the autumn 

term of 2011-2012 academic year.  

 

 The location of the design project is The River Trent 

Waterside Basin site in Nottingham. In the frame of this 

sustainable regeneration project, the design aims at 

refurbishing and re-using two existing wharf buildings on 

site from 1930s. Improvement of existing skins and 

interior spaces of these two buildings are the basis of the 

sustainable approach of this project. The approach 

continues by developing high-density housing on the rest 

of the site as the design brief required. The new housing 

units has been required to be live/work dwellings for 

creative people, such as designers from art, graphics, 

jewellery and textile industries.  

 

 The site, which is located by the River Trent & Basin, 

is approximately one hectare and in close proximity to 

city centre & main train station. The masterplan has 

aimed at achieving a sustainable urban neighbourhood 

and a mixed-use development that includes different 

housing types. The new housing units are orientated to 

maximize the river&basin view. They are directed to 

south-based orientation for maximizing solar radiation. 

Accordingly, the height decreases towards south. 

 

 In the masterplan (Fig. 1) that have been designed; 

commercial, retail and leisure spaces are assigned to two 

existing buildings. The new housing units contain 

various types, such as one-bedroom flat, two-bedroom 

flat, two-bedroom house and three-bedroom house.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Masterplan designed for the site showing the River & 

Basin, existing buildings with the functions assigned (in dark 

red) and new live/work housing units (in yellow, orange and 

red) 

 

 

 The brief has required examining the integration of 

environmental design principles; in other words, 

environmental control strategies, into the architectural 

design process. Proposing the initial environmental 

design strategies, testing different options by physical & 

computer modelling tools and carrying the chosen 

strategy into the design development as the design 

implication have been the steps to carry out in this 

process [12]. These steps are explained below:  

 “Conceptual and schematic design: As the 

initial step; first ideas, vision and green design 

strategies are integrated into the project.   
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 Testing: In this step, the design is refined, the 

strategies are evaluated and the chosen option 

is being defended by software models and 

simulation techniques. 

 Design development: After having developed 

the chosen design strategies, the construction 

documents (drawings and specifications) are 

being prepared” [13]. 

 

 After the initial master planning exercise, the testing 

step has been carried out. The building massing 

arrangement options have been tested in heliodon by 

using physical model (Fig. 2) and in Autodesk Ecotect 

software (Fig. 3). The distance between housing blocks 

has been defined and finalised according to the results of 

the overshadow analysis of buildings on Equinox time, 

23
rd

 of March.  

 

 

 

 

 

 

 

 
 

Figure 2: Physical model testing in heliodon showing the 

shadow pattern of initial masterplan proposal on Equinox (23rd 

of March and 21st of September) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Computer modelling showing the shadow pattern of 

final masterplan proposal on Equinox, Summer and Winter 

Solstices in Autodesk Ecotect software 

 

 

THREE-BEDROOM HOUSE AS LIVE/WORK 

DWELLING 

 The three-bedroom house is a two-storey house 

which is approximately 120 m².  The ground floor of the 

house consists of living & dining space, workspace and 

kitchen. Master bedroom and two single bedrooms are 

located on the first floor (Fig. 4). 

 

 In this house, the living space with a small buffer 

zone is orientated to the south-west and the workspace is 

the orientated to the northeast. This spatial configuration 

has been carried through to the upper floor where master 

bedroom & one single bedroom are orientated to south-

west and the other single bedroom is orientated to north-

east direction.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 4: Ground and first floor plans of three-bedroom house 

showing the space configuration 

 

 In the schematic design stage, environmental design 

strategies were developed according to the seasonal 

climatic conditions: In summer, the house expands to 

open spaces, like balcony. The direct sunlight and heat 

gains are blocked by the floor slabs which function as 

horizontal shading devices (Fig. 5). The fresh air is 

brought into the house from the north to naturally cool  

the building interior. 
 

 The main stack, also acts as the stairwell, promotes 

air movement inside the house and provides diffuse 

daylight through the skylights. 
 

 In winter, the house closes up to protect its indoor 

environment. Low-angle winter sun penetrates deeply 

into the spaces for maximum solar heat gain (Fig. 6). The 

skylight performs as a lightwell catching diffuse 

daylight. The kitchen has been planned as open-plan 

kitchen in order to benefit from the exhausted heat of 

appliances as heat gains for the living & dining space.  

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GROUND FLOOR  

FIRST FLOOR  
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Figure 5: Environmental design schematics showing the 

shading and natural ventilation strategy in summer 

 
 
 

 

 

 

 

 
 
 
       
 

Figure 6: Environmental design schematics for winter 

 

 

RESEARCH METHODOLOGY: TESTING 

DESIGN STRATEGIES 

Based on the proposed environmental design strategies 

testing has been conducted to assess how daylight can 

provide desirable illumination and create ‘poetics of 

space’ at the same time. After the space configuration 

has been determined according to the functions & 

orientation and initial environmental design principles 

have been set as mentioned above, workspace has been 

selected in the three-bedroom live/work dwelling that 

constitutes this research. 

 

 On this basis; the design strategies related to the 

daylighting design of spaces, which have been assigned 

in the schematic design stage, have been tested: Daylight 

performance has been tested using computer modelling 

in the Autodesk Ecotect software using Radiance/Daysim 

plug-in. The design strategies’ impact on the thermal 

comfort has been calculated by rules-of-thumb; manual 

thermal balance calculation.   

 

 The workspace has been orientated towards north-

east in order to benefit from the diffuse daylight of north 

orientation. The ‘Base Case’ describes the room with 

single-sided illumination, one window facing north-east. 

 At first, the window dimension (width: 1.5m x 

height: 1m) has been designed according to the thermal 

balance calculation, so that the heat losses in winter 

could be minimised. The daylighting performance of the 

single-sided illuminated room has been investigated by 

the daylight factor analysis via Ecotect / Radiance 

simulation (Fig. 7). The average daylight factor of ‘Base 

Case’ was calculated as 2.62%. The ‘Environmental 

Design Guide for Naturally Ventilated and Daylit 

Offices’ references the ‘British Standard (BS) Code of 

practice for daylighting’ and indicates  “an average 

daylight factor of 5% if a room is to be daylit without 

supplementary lighting”; however, as 5% is not easy to 

obtain in most rooms depending on their form, it also 

indicates the second criterion of the BS Code: “an 

average daylight factor of 2% is acceptable where some 

supplementary lighting is used” [14].  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 7: The daylight factor distribution of workspace – Base 

Case: Single-sided illumination by north-east facing window 

 

 

 The evaluation of testing result of the average 

daylight factor shows that the room is adequately daylit 

where some supplementary artificial lighting would be 

used. Benefiting more from daylight and achieving a 

higher average daylight factor decreases the need and 

usage of artificial lighting.  

 

 Having this in mind, the question of benefiting from 

daylight for creating ‘poetics of space’ has brought an 

alternative design option as ‘Case-1’. The scenario of 

‘Case-1’ is based on the assumption that the wall 

between workspace and living space, which is indicated 

as ‘Wall A’ in Fig. 8, is entirely glazed. Creating the 

‘poetry of space’ by proposed glazed wall is based on the 

design strategies as below:  
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 Workspace and living & dining space is visually 

integrated. The occupants in the living space 

and workspace are visually connected (Fig. 9). 

 This visual integration by this transparent 

surface allows, the living & dining space to 

benefit from the diffuse daylight penetrates into 

the workspace and the workspace to benefit 

from the low angle winter sun penetrates into 

living space together with feeling the dynamism 

in terms of environmental design principles. 

 According to the environment design principles, 

the workspace also benefits from the heat gains 

that living space has in winter by low angle 

direct sunlight.  

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Section of three-bedroom live/work dwelling 

describing Case 1: Entirely glazed Wall A between workspace 

and living & dining space 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9: Visualisation by Adobe Photoshop software on 

physical model picture taken under artificial sky showing the 

‘poetics of space’ and ‘spatial delight’ 

 

 The daylight performance of ‘Case-1’ has been tested 

(Fig. 10) and average daylight factor has been found as 

6.20%. The evaluation of testing result of the average 

daylight factor shows that, as the value is higher than 5% 

indicated in the BS Code, the room is well daylit without 

the need for supplementary artificial lighting. This 

evaluation shows that the design intention, which 

benefits more from daylight with the aim of creating 

‘poetics of space’ and evoking ‘spatial delight’; can also 

improve the daylight distribution in the space and 

achieve energy efficiency with a higher average daylight 

factor.  

 

 The daylighting performance assessment has also 

been conducted in the work space.  ‘CIBSE Comfort 

Guide’ indicates that “in general office spaces 300-500 

lux should be maintained at the appropriate working 

plane” [6]. Visual comfort conditions of ‘Case 1’ have 

been examined by Ecotect / Radiance simulation, which 

has generated visual renderings (Fig. 11) and illuminance 

levels of workspace (Fig. 12). The illuminance level on 

workplane (height: 85cm) has been found as 475lux, 

which is in the comfort range that CIBSE recommended.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10: The daylight factor distribution of workspace - 

Case-1: Single-sided illumination by north-east facing window 

and entirely glazed interior wall between living & dining space 

and workspace 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11: Radiance simulation as visual rendering of daylight 

illumination of ‘Case-1’ in the workspace  

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 12: Radiance simulation as illuminance level (lux) on 

working plane of daylight illumination of ‘Case-1’ in the 

workspace  

 

 

 

 

 

 
 

 
       Wall A 
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 The above part of the study has showed that when 

design intentions regarding to the ‘poetry of space’ by 

the integration of daylight design are proposed in the 

schematic design stage and meaningful testing is 

conducted to evaluate their impact on the daylight 

performance of the space, convincing results regarding to 

this integration can carry the daylight design strategy 

towards the design development stage. However, as 

environmental design has a holistic content in the frame 

of light, heat and air; the daylight design strategy should 

be tested in terms of heat as well. Optimum design 

consideration should be implemented if needed as part of 

this process in order to balance the impacts of light and 

heat on the environmental performance of the space. 

 

 That is why; thermal balance calculation has been 

carried out in order to evaluate the impact of daylight 

design in ‘Case-1’ scenario on the thermal performance 

of the workspace and compared to the thermal 

performance obtained in ‘Base Case’ as below. The 

thermal balance calculations have been conducted for the 

hottest day according to the CIBSE Design Summer Year 

(DSY) 2002 weather data for Nottingham, which is 29th 

July and the coldest day according to the CIBSE DSY 

2002 Nottingham, which is 2nd January. The result table 

of the thermal balance calculation of ‘Base Case’ and 

‘Case-1’ (Table 1) are indicated as below:  

 

 
Table 1: The thermal balance calculation of Base Case and 

Case-1 for workspace for the hottest and coldest day according 

to CIBSE DSY 2002 Nottingham 

 

 

 

 

 

 

 

 

 The comparison of ‘Base Case’ and ‘Case-1’ 

regarding to the temperature rise found as a result of the 

thermal balance calculation is evaluated as below: 

 

 In the hottest day, ‘Case 1’ causes a higher 

temperature rise that causes higher mean 

internal temperature of the workspace when 

compared to the ‘Base Case’; however, the 

obtained temperature as 22.61°C is still in the 

comfort range. ‘CIBSE Guide A: Environmental 

Design’ indicates the “general summer indoor 

comfort temperatures for non-air conditioned 

buildings” as 25°C for offices assuming the 

warm summer conditions in the UK.  

 In the coldest day, it is envisaged that ‘Case 1’ 

performs better with a higher temperature rise which 

causes higher mean internal temperature than the ‘Base 

Case’. This means that ‘Case 1’ would need less 

supplementary heating energy to obtain the comfort 

temperature, which provides energy-efficiency.  

 

 

CONCLUSION 

Daylight is one of the key design elements in 

architecture. It provides energy-efficiency and occupant 

well-being when it is utilized in properly. Moreover, it 

creates the identity of space and constitutes the drama 

due to its dynamism diurnally and seasonally, which can 

be described as ‘poetics of space’.  

 

 As part of a design project in the frame of 

architectural and environmental design of live/work 

dwellings, this study demonstrated the process of 

applying the integrated design approach in the design 

process and it concluded that daylight should be an 

intrinsic elements in the design process as it could 

enhance the ‘poetics of space’, in other words it enriches 

the users’ experience, when properly utilized according 

to the building programme and the users’ needs. 

Meaningful testing of different design strategies related 

to daylight would help to develop the most convincing 

options; not only in terms of visual comfort, but also in 

terms of thermal comfort, as a result, a holistic design 

solution can be achieved.  
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