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Abstract: The research presents a critique on unrealized heat sink capacity of Colombo’s historic British 
period buildings. The work discusses how on-going inappropriate retrofitting approaches to these 
buildings can hinder the passive heat sink capacity of high thermal mass envelopes. The research 
performed field investigations on selected renovated historic high mass buildings of which most of them 
are naturally ventilated. Results showed that renovated building interiors become overheated during 
daytime and night time due to direct and indirect heat gain due to newly introduced retrofit 
interventions i.e. courtyards and windows. Later, one renovated but critical building was simulated with 
its original status of physical characteristics by removing all newly introduced design interventions using 
Design-Builder software program. Results show that the original building performs better than 
renovated building in maintaining indoor air temperatures lower than outside ambient air temperature 
during daytime. The work illustrates the efficiency of heat sink effect of thermal mass in historic building 
forms and challenges the on-going retrofit approaches. 
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1. Introduction 

Focusing on the debate on climate change and carbon constrained economies as a significant strategy 
for GHG abatement (IPCC, 2012), the paper considers how heat sink effect of high thermal mass 
envelopes found in historic building forms illustrate lessons on passive cooling in tropics and thereby 
improve energy performance of buildings and achieve emission reduction targets. This process involves 
an environmentally sensitive interaction between climate, occupants and building design. The work 
focuses on some significant building envelope characteristics of the British Period historic building forms 
found in Colombo. British Period buildings are built with high thermal mass envelopes. The work intends 
to explore opportunities and barriers associated with high thermal mass in these buildings for passive 
cooling.     
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2. Existing buildings as resources for retrofitting  

Hughes (2012) argues that reusing existing buildings are far more effective than building 
a new in terms of sustainability. Langston, et al. (2008) support it by pointing out that the 
rehabilitation of a space can be achieved quicker than the construction of a new space, 
assuming there are no extensive structural alterations. It also emphasizes that rehabilitation 
will take half to three-quarters of time taken to demolish and re-construction of a building 
with equal floor area. Bullen and Love (2010) have also pointed out that there is a growing 
perception that it is cheaper to convert old buildings to new uses than to demolish and rebuild.   

Langston, Wong, Hui, & Shen, (2008) elaborate on Chusid’s concept of ‘urban ore’ which suggests 
buildings that are ignored and left-out could be used as resources of raw materials for new buildings. 
But, reaching further, it is stated that, leaving the basic structure and fabric intact in order to change its 
use is more effective. This approach is called ‘adaptive reuse’ and is believed to breathe ‘new life’ into 
exsisting buildings in order to retain national heritage (in case of a historic building) while promoting 
environmental and social benefits. They further explain the negative impacts of destruction of buildings 
short of their physical lives due to mere economic considerations. (Langston, Wong, Hui, & Shen, 
2008).Langmead (2009) has cited that, “the greenest building is the one that’s already built.” He 
supports this statement by pointing out that preservationists also promote reusing as much of the 
historic fabric as possible where the interest of sustainable design and historic preservation correspond 
(Langmead, 2009).  Additionally, Love and Bullen (2010) assert that sustainable outcomes will begin to 
be realized only when buildings are treated as a reusable resource rather than a product that is 
consumed and discarded. (Love & Bullen, 2010) 

Even though buildings are counted as being long lasting, they require frequent maintenance and 
restoration. Ultimately, buildings could become inappropriate for their original purpose due to 
obsolescence, or can become redundant due to change in demand for their service. It is at these times 
that change is likely to be introduced, mostly in the form of demolition to make the way for new 
construction, or as some form of refurbishment or reuse. (Waldron et al, 2013). Once an energy 
upgrading takes place in the form of a renovation, a refurbishment, or adaptive reuse etc. the building’s 
energy level can be elevated to a new level with a new efficient energy behavior pattern.  

2.1. Prioritizing retrofitting for energy sustainability 

A wide range of retrofit interventions and solutions sets are known for energy sustainability in existing 
buildings (Hyde et al, 2013). Literature suggests (Hyde et al, 2013) that non-technological interventions 
to user profile, user behavior and changing set point temperatures and technological interventions to 
envelopes, plan form, sectional form and mechanical systems are important areas of an existing building 
to be intervened for climate response and energy sustainability. However, appropriate applicability of 
these interventions may be prioritized depending on the thermal performance behavior of an existing 
building and expected energy efficiency level.  

The diversity of retrofitting measures may create different impacts on associated building sub-
systems due to interactive and collective impacts of each intervention suggesting that the selection of 
the retrofitting interventions become very complex (Ma, Cooper, Daly and Ledo, 2012). Dealing with 
these uncertainties and system interactions is a considerable technical challenge in any sustainable 
building retrofitting project  
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3. Bioclimatic approach for retrofit and energy conservation  

The bioclimatic design approach developed by Olgyay (1963), which considers the process buildings 
filter and modify the external climatic effects for occupants’ comfort, is seen as an appropriate way to 
deal with climate response, energy-efficiency and sustainability opportunities in retrofitting existing 
commercial buildings. However, the process and attitude of building design over the past 50- 60 years 
has moved away from this climate responsive approach resulting in high energy use systems support 
building operation (La Salle, 2010). 

Two main factors of bioclimatic approach to design contribute to the level of energy use of new and 
existing buildings. The first is the response to impacts outside the building to maintain thermally 
comfortable indoor air temperatures or avoid any indoor overheating situations. The second is the 
response to impacts from the components and systems inside a building for the benefit of occupants’ 
thermal comfort. In both these responses building design plays a major role involving its microclimate 
(climate around the building), plan form, sectional form and mechanical systems. Following priorities are 
significant for buildings in warm humid tropical climate; 

 Reduction or avoidance of negative environmental impacts from outdoor radiant heat and 
elevated air temperatures in the form of heat gain. 

 Optimization of cooling effect of both wind forced and stack force ventilation without the heat 
gain. 

 Maximization of heat sink effect of building envelope with nocturnal ventilation and increase of 
internal heat loss from building interiors for maintaining lower air temperature than ambient 
levels. 

 Optimization of daylight efficiency in building interiors without contributing to glare. 

With bioclimatic retrofitting, these priorities are aimed at avoiding the potential for indoor 
overheating and maintaining indoor air temperature close to ambient or lower than ambient. The 
situation will then help to reduce the demand for energy in operation and any kind of air-conditioning. 
Selecting interventions are more case specific and relevant to performance characteristics of each 
existing building.  A wide range of such retrofit interventions and solutions sets for exiting commercial 
buildings are known (Hyde et al, 2013). This approach has been examined through the use of case 
studies, which have been used to explore a number of issues in respect to four activities of the retrofit 
methodology. Hyde’s (2009) methodology has identified five main paradigms for design solutions in 
retrofitting. 

 Paradigm 1 External passive systems – use of building external envelope as the third skin 
between human and climate in order to reduce solar gain and promote ventilation in summer, 
capture or retain heat gain winter and promote daylight in both seasons. 

 Paradigm 2 Internal passive systems- use of building form/sectional characteristics and planning 
of spaces to support the paradigm 1, capturing optimum ventilation, day lighting and 
manipulating/controlling heat capture from environmental and internal loads.  

 Paradigm 3 Active systems- efficiency of plant and equipment, reduction of air conditioned 
space. 

 Paradigm 4 Synergies between active and passive systems- use of mixed mode where 
envelope/façade and air-conditioning system can be linked with human interaction for efficient 
control of systems. 
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 Paradigm 5 Building occupants and non-technological aspects of building management and 
operation 

This work primarily aimed at discussing the potential of thermal mass in the context of external 
passive and internal passive systems (Paradigms 1 and 2) for historic buildings found in warm humid 
climates. Other areas of interventions in Paradigms 3, 4 and 5 are not considered for this work but will 
be considered in future work.    

4. Response to thermal mass effect 

Thermal mass in the building envelope affects the process of heat flow from both environmental and 
internal loads and thus both indoor air temperature and internal surface temperatures. It is an 
important design component in bioclimatic retrofitting that dictates the thermal response of the 
building and assists with the means of storing heat for indoor climate modification and thus improves 
energy efficiency. Two important behavior patterns are;   

 The thermal mass in the external and internal building envelope acts as a heat sink and reduces 
the amount of heat penetration through the façade and controls the peaks of the indoor air 
temperature. This modification improves indoor thermal environment and reduces the need for 
energy intensive space cooling during a typical hot day.  

 The role of the thermal mass as a heat sink contributes to passive cooling and enhance stack 
effect when works with nocturnal ventilation and building section.  

5. Heat sink capacity of building envelope 

Building envelopes with thermal mass provides "inertia" against temperature fluctuations, sometimes 
known as the “thermal flywheel effect” (1973),Koenigsberger, Szokolay, S.V). For example, when outside 
temperatures are fluctuating throughout the day, a large thermal mass within the insulated portion of a 
house can serve to "flatten out" the daily temperature fluctuations. Thermal mass will absorb thermal 
energy when the surroundings are higher in temperature than the mass, and give thermal energy back 
when the surroundings are cooler, without reaching thermal equilibrium. This is distinct from a 
material's insulative value, which reduces a building's thermal conductivity, allowing it to be heated or 
cooled relatively separate from the outside, or even just retain the occupants' thermal energy longer 
(Rajapaksha,I. (2004). 

When an insulated high-mass building is ventilated at night its structural mass is cooled by 
convection from the inside. During the daytime, the cooled mass, if of sufficient amount and surface 
area and adequately insulated from the outdoors, can serve as a heat sink. It absorbs, by radiation and 
natural convection, the heat penetrating into and generated inside the building, and thus reduces the 
rate of indoor temperature rise. This is the process of passive cooling in hot climates. 

This research employed a method to assess quality and level of reusability of historic building forms 
found in Colombo focusing on the role of thermal mass as a heat sink for indoor climate modification. 
Accordingly, the thermal performance of historic building specially the heat sink capacity of their 
envelopes were investigated using several on site thermal investigations in combination with simulation 
studies using Design-Builder software.     
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6. Research plan and hypothesis  

A medical analogy is used in identifying main components of this research process to justify solution sets 
for renovation against obsolescence due to high levels of energy usage and for environmental purposes. 
The components of the research process are as follows; 

 Diagnosis – climate analysis and climate change effects  
Diagnosis phase challenge is to understand the negative climatic effects on building performance 
and then to mitigate the effects of climate change but also adapt our buildings and occupants. With 
the much of the existing building stock performing very inefficiently in terms of energy, diagnosing 
climate change effects will provide a critical analysis of climatic behaviours of macro, meso and 
microclimates and their negative effects on the design of buildings.    
 Building triage- trend analysis of energy (and water) consumption of existing buildings 
If we are to attack climate change we will need to know more of the internalities and externalities of 
buildings and design that affect the energy performance of buildings. This is required to identify 
interventions to improve energy performance. 
 Building surgery – implementation of interventions 
Integrating environmental retrofit strategies with the building design embracing technical and 
behavioural parameters in order to attack climate change effects and improve energy performance 
is targeted in building surgery. It is required to plan, act and reflect the interventions in a process of 
continued improvement for energy performance improvement in buildings.  
 Post-operative care – findings evidence for future use. 
Monitoring and modeling of performance improvements in respect to energy and thermal behaviour 
of buildings after the building surgery can become useful to assess the efficiency and effectiveness of 
interventions. Providing evidence from this stage will be useful to formulate tools to assess 
mitigation options when attacking climate change effects and energy obsolescence of buildings.      

The paper adapts these “four stages” in assessing the effectiveness of new interventions to selected 
historic British Period building population. The work hypothesizes that heat sink capacity of these 
historic high thermal mass built forms have neither been properly identified nor enhanced with the 
renovation process that is being implemented at the moment in the country. The methodology makes 
an effort to investigate these facts involving the following; 

Step 1 _ Identify historic building population: 28 historic buildings built during 1750–1940 were 
studied in respect to envelope characteristics, plan form and sectional forms. The study 
contributed to identify five main typologies as shown in Figure 1.  

Step 2 _ Sampling of 28 buildings to identify 4 case studies: Due to limitations in time and available 
data resources five buildings were selected as sample case studies from the heavy mass historic 
building population, to examine their behavior as lasting built structures. The 3D form, plan 
form and sectional form were used as the main basis for the categorization. It was found that 
whole building EUI of most of these renovated historic buildings is higher than 120 KWh/m2/a 
which is a recommended good practice for conditioned buildings (Hyde, R et al, 2009).  

Step 3 _ Identify and investigate the critical case study: Energy consumption data and building form 
typological characteristics are used for identifying a critical case study for a detailed 
investigation. The Tripoli building is found to be with more mixed modes of all other forms as 
shown in Figure 2. In addition, this building is found to be with free running office bays. Free 
running mode provides some good opportunities to investigate on-site thermal performance of 
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the building in terms of level of climate modification, air temperature and surface temperature 
behaviors. Further, the plan form and sectional form of this building have been altered by 
introducing a series of courtyards of which the intention was to promote more daylight. 
However, this research questions the effectiveness of these interventions on the heat sink 
capacity of thermal mass.    

6.1. On-site investigation 

Five British Period non-domestic buildings built between 1845 and 1920 were investigated in terms of 
EUI (Figure 1). These buildings which are high mass in physical character are currently undergoing a 
renovation process. Most of these old buildings are similar in architectural character with at least 0.6 m 
thick walls, linear in plan form with mixed mode in operation after renovation. It was found that Tripoli 
Market building is having the lowest EUI among them. This building consists of series of similar 
rectangular bays which can function as a separate entity if necessary. The objective of the on-site 
investigation was to understand the level of indoor climate modification in respect to corresponding 
ambient levels, surface temperatures of the external and internal building envelopes and thus the 
thermal performance of the building. The effect of newly introduced design interventions such as 
courtyards and windows on indoor air and surface temperatures was investigated. Data for physical 
properties were collected through drawings observations and interviews. Data for climate and thermal 
behavior were collected using instrumentation (see Section 6.3) installed at the site.     

6.2. Simulation 

A computer generated model was created using actual physical characteristics of the building and 
allowed to run under actual climatic parameters which were collected during onsite investigation and 
from main Weather Station of Meteorological Department which is located just 1.2 Km away from the 
case study building. The objective of this is to understand the heat sink capacity of the thermal mass and 
level of indoor climate modification. The process involved three stages i.e. i)developing the base case 
scenario with actual physical characteristics including additions like courtyard, glazed windows ii) 
calibrating the model by adjusting input data and comparing it with results of the on-site investigation 
and iii)creating a new model by removing added design interventions (courtyard and glazed windows) of 
the actual building 

The computer generated model is usually considered calibrated when the model prediction error is 
within 10% of the actual data during the calibration process (Hyde and Rajapaksha, 2013).  As such a 
10% deviation from the actual data can still be considered acceptable and validates the model. 
However, the calibrated results of this research are: Actual data range - 28.1

0
C – 31.3

0
C, 10% deviation 

rage- 25.47
0
C - 34.45

0
C and Model data range - 27.9

0
C – 32.5

0
C which is below the 5% deviation range, 

thus the model is validated as accurate. 
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Form 
Typology 

Figure Plan form Sectional form 

EUI with new 
usage/new 
interventions 
(kWh/m

2
.a) 

Shallow semi-
enclosed plan 
form 
(Arcade 
building) 

 

 

 

240 
(124,175KWh 
monthly energy 
consumption and 
AC load 61.84%) 
 

Shallow 
linear plan 
form 
(Independent 
Square 
building)    

  

185 
(64,220 KWh 
monthly energy 
consumption 
and AC load 42%  
) 
 
 

Shallow top 
fully enclosed 
plan form 
(Dutch 
Hospital) 

 

  

167 
(62,680 KWh 
monthly energy 
consumption 
and AC load 54 
%) 
 
 

Deep plan 
form 
(Post Office) 

 

 

 

228 
(20,260 KWh 
monthly energy 
consumption 
and AC load 
64.14 %) 
 

Mixed mode 
plan form 
(Tripoli 
building) 

 

 

 

135 
(63,925 KWh 
monthly energy 
consumption 
and AC load 
46.93 %) 
 

Figure 1: Five main building form typologies found within 28 historic building population. 
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6.3. Instrumentation  

Two parameters, energy consumption and thermal performance in particular heat sink effect of thermal 
mass are, monitored. Hobo UX 100 temperature/RH 3.5% data loggers used for measuring hourly 
climatic data just outside the building. Surface temperature using K-alloy thermocouples and Wind 
velocity data using VelociCalc- model TSI 9565 were also taken in hourly intervals. Ambient climatic data 
were downloaded from the main weather station of Meteorological Department which is located just 2 
km away from the case study building in Colombo. 

 

Figure 2: Courtyards introduced in most bays increases heat gain and affects the heat sink capacity of 
thermal mass. 

7. Revisiting to the retrofit interventions of the case study  

Housed in a Colonial Era commercial precinct of 12 acres at the coordination of 6° 55' 48'' N, 79° 51' 41'' 
E with a 5m elevation from sea level at Maradana Ward in the Colombo District, this particular building 
was formerly known as the Tripoli Market and now known as Trace Expert City. There are rectangular 
shaped building blocks spread out within the premises at 50

0
 of deviation from the North axis towards 

the East, resulting in a North-East, and South-West orientation. 

The building is recently renovated introducing courtyards and large glazed openings to the plan form 
carried out by the Urban Development Authority in order to transform it into an IT park (Figure 3). 

 

Figure 3: Plan form of case study building consists of 13 bays. Courtyards are introduced to Bays 2, 5, 9 
and 12. 
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7.1. Internal wall characteristics 

Internal walls have a high thermal mass similar to the external thermal mass with 350 mm thickness. 
Therefore it has the capacity to absorb internal heat loads, which are discharged from computers and 
other equipment. Though external walls have a high thermal mass, they are exposed to direct radiation. 
In order to perform thermal inertia efficiently there should be two design interventions. 

 Shading the thermal mass.  
 Coupling the thermal mass with nocturnal ventilation.  

However, none of the above strategies has been applied to make thermal mass effective. The roof-
overhang shadings and canopies for window-shading are not able to provide sufficient protection 
against direct solar radiation. 

There are four courtyards built to accommodate 13 bays by cutting-out square shape openings from 
the roof of Bay 2, Bay 5, Bay 9 and Bay 12 and installing glass façades towards the North-West and 
South-East façade. The exposure of 4 facades which enclose the courtyard allows heat gain into the 
building while increasing the lighting level of the bay concerned. The 1m roof overhang is not adequate 
to support the reduction of direct solar gain through glass windows. Furthermore, the glass facade is not 
capable in resisting heat gain into the premises. Eventually, the courtyard generates a heat pool within 
the center of the bay and possibly increases the cooling loads of HVAC system. 

7.1.1. Activity 

The building is used as a new office complex consisting of 13 separate office bays of which 11 bays are 
occupied and Bays 6 and 7 are to be used as a gallery. Presently they are unoccupied spaces with 
complete interiors. These two Bays were investigated in order to find out indoor climate modification 
levels without people.  

7.1.2. Occupied bay 

Apart from the above mentioned bays the other 11 bays function during the week days from 8.30am to 
8.30 pm. ‘Bay 02’ which is analyzed as a common bay, is occupied with 58 people (44- Male, 14 Female), 
70 computers which run 24 hours both on weekdays and weekends.  

7.1.3. Construction 

The rehabilitation retains the internal and external wall construction of 14” thick brick work, while other 
building elements such as the roof, floor and ground condition have been replaced with new materials 
and insulation. The major retrofitting is the addition of 4 courtyards with 12mm thick tempered glass 
partitions.  

7.1.4. Openings 

The wooden doors which earlier covered the external openings, have been replaced with 12 mm thick 
tempered glass which is fixed to the structural opening without a hard frame unlike most other common 
methods of fixation. In addition, 4 light wells have been formed with the new courtyards. 
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7.1.5.Lighting 

There are 26 pendent lights per bay with a capacity of 120W and they switched on after 5.30pm, since 
the day light distribution within a bay is adequate to satisfy the required lighting level of 350lux. Most of 
the bays are active till 8.30pm, therefore three hours of lighting demand has to be fulfilled in the night 
time.  

8. Discussion 

The study found that energy foot prints of all 28 renovated buildings are high as 135-240 KWh/m
2
/a. On-

site field investigations on the case study building carried out in February 2015 were aimed at 
identifying thermal performance behavior of the selected retrofitted building in free running mode. Bay 
5 (see Figure 3) which has no air conditioning and runs on free running mode was selected in order to 
assess the new interventions with new usage. Air temperatures on all microclimates of the building, 
surface temperatures of all surfaces both inside and outside and indoor air temperatures were recorded 
every 15 minutes for several days using Hobo meters and thermocouples and compared with 
corresponding ambient temperatures for level of passive climate modification. Results showed that 
renovated building interior is overheated during daytime and night time due to direct heat gain form 
newly introduced courtyards when the buildings allowed in free running mode (Figure 4).  

 

Figure 4: Renovated building shows indoor overheating throughout the day, February 19, 2015. 

The pattern of increase of indoor air temperature during the daytime from 09.00 am – 18.00pm 
closely followed the ambient air temperature (Figure 4). The level of indoor overheating during night 
was 4 degrees C greater than daytime. The behavior suggests flywheel effect of thermal mass, lack of 
interventions to remove heat from the building interior and absence of nocturnal ventilation (Figure 4).     

Despite indoor overheating, internal wall surface temperatures moved 0.5-1.5 degrees C lower than 
indoor air temperatures during the day time (09.30-18.00pm) suggesting heat sink effect of thermal 
mass is at work to a lesser degree (see Figure 5). The decrease of external wall surface temperature 
during midnight up to 26 degrees C suggests a potential of night ventilation with thermal mass for 
passive cooling. However, internal surface temperature remained high as 29-30.5 degrees C during 
nights primarily due to heat gain during the day from newly introduced courtyards and closer of roof 
level openings (Figure 5).   
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Figure 5: Mild heat sink effect of thermal mass with lower wall surface temperatures than indoor air 
temperatures. 

Actual thermal performance of this building was simulated using Design-Builder software program 
and then calibrated for accuracy as explained in sub section, titled ‘Simulations’ in Section 6 of this 
paper.  

 

Figure 6: Calibrated thermal performance behavior of the building. 
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Function of the courtyards and new glass windows, which have been introduced with actual 
renovation program, were re-modified in order to avoid heat gain from courtyards. These new additions 
were removed from the computer generated model and simulated for the following solution sets; 

A. Replacing new glass windows with 50% timber panes and 50% heat resistant glass. 
B. A + Improving roof architecture by integrating roof level opening for heat removal and night 

ventilation through lower level openings. 
C. A + B + removing the courtyard to avoid direct heat gain. 

Figure 7: Design-Builder computer generated model of 
the original building without new interventions. 

Design-Builder simulation outcome illustrates the effects of solutions sets, which helped to bring the 
renovated building to the older historic form. With the conversion of fully glazed windows to a much 
similar older original status where timber windows play the major characteristic, the indoor air 
temperature dropped further by 0.5 – 1.0 degrees C between 0.9 am and 18 pm than the actual 
situation of the renovated building. Further reduction of indoor air temperature was clear after 
improving and readjusting the roof design and plan form. Following positive results were observed 
(Figure 7); 

1. Indoor air temperature moved 1.0 – 2.5 degrees C lower than the corresponding indoor air 
temperature in the actual building. It shows the effect of second solution set in lowering the 
indoor air temperature.  

2. Indoor air temperature further moved further 1.0 – 4.2 degrees lower than the corresponding 
indoor air temperature in the actual renovated building. It shows the effect of third solution set 
in lowering the indoor air temperature.  

The overall air temperature behavior shows that the original building design promotes a favorable 
indoor climate without any overheating situation. The indoor air temperature moved closer to or lower 
than the ambient but didn’t moved above the ambient, suggesting the potential of untouched historic 
high thermal mass building forms as climate responsive heat sinks in tropics (Figure 7). 
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Figure 8: Simulation results showing lowering of indoor air temperature after removing renovation 
interventions of the actual building. 

Results further justify the potential of heat sink effect of thermal mass in lowering Energy Utility 
Index. Simulation I, II and III, which include re-modification solution sets to building design and bringing 
back the renovated status to the original status of the building form, show a 20.85 % energy saving 
(Figure9).  

  

Figure 9: Energy saving potentials due to solutions in removing new retrofit interventions. 

9. Conclusion 

The work highlights unrealized heat sink capacity of Colombo’s historic British period buildings. Findings 
show how new but non-responsive interventions can disturb this passive heat sink capacity of these 
unique building typology. The work presented a critique on the selection of refitting solutions and 
highlighted that they need to be selected after identifying the real thermal performance behavior of 
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buildings. Thus, solutions need to be case specific and context specific.  In order to do this, a proper 
diagnosis of the thermal performance is essential. Findings show that renovated building interiors are 
overheated during daytime and night time due to direct heat gain which can be attributed to newly 
introduced interventions to the building forms. Despite indoor overheating, internal wall surface 
temperatures moved 0.5-1.5 degrees C lower than indoor air temperatures during the day time 
suggesting heat sink effect of thermal mass is at work. Heat sink effect can contribute to have a passive 
cooling effect inside a building and thus an energy saving potential. However, its benefit has not been 
experienced with negative thermal performance characteristics of new interventions. Actual thermal 
performance of these buildings was simulated using Design-Builder software program and then 
calibrated for accuracy. Thermal performance of digitally undressed old building was found to be more 
efficient with heat sink capacity and insulating capacity of high thermal mass envelopes. This is an 
undesirable situation which can affect the designed and inherent passive influence of historic building 
forms.   
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