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CASE STUDY INVESTIGATION:

Holy Trinity Ratoath Parish Church

WHAT ARE THE OBSTACLES THAT PREVENT CHURCHES IN THE IRISH BUILDING STOCK FROM BEING RENOVATED, AND WHY IS PRESERVATION SO CRUCIAL?

OBSTACLES:

04 METHODOLOGY:

Analysing the Internal Envelopes Abilty to Retain Heat

Aesthetics:
Insulation materials may not 
always blend seamlessly with the 
existing design of a church. 

Historic Preservation:
If the church is designated as a 
historic landmark, it can limit the 
extent to which the building can be 
altered or renovated.

Financial Constraints:
Renovating a church can be 
expensive and many churches may 
struggle to find funds necceseary 
to complete the project.

Safety Concerns:
Some type of insulations, such as 
spray foam cellulose types can pose 
saftey hazards to the internal 
enviroment of the church, 
promoting mould growth.

SITE VISIT: 11 North Great Georges ST.

1000mm Limestone Wall  

Existing Stained Glass Window  

Existing Internal Plaster  

Opening Window in Existing Structure   

Gutex Thermoroom 
Woodfibre 100mm  

Wooden French Door Secondary Glazzing 
System. Magnet Locking / Pole & Hook 
Opening.  

Plaster Coating  

Average U-Value between High/Low K value level :

0.286 w/m2k 

Original U-value of 5.6 w/m2k brought up to 
(see below) due to SelectGlaze install :

1.9 w/m2k 

Current wall +30mm Diathonite + 
100mm Woodfibre

Average U-Value between High/Low K value level :

0.232 w/m2k  

401 Total Parishes in the GDA  

1 - 2 churches in each parish  

Layer Description Thicknes (m)

Thermal 
Conductivity 
ƛ(W/mk)

Thermal 
Resistance 

(m²K/w)
1 Rse na na 0.04
2 Ext Render 0.015 0.53 0.028
3 Limestone Wall 1 1.295 0.772
4 Internal Plaster 0.012 0.58 0.021
5 Diathonite 0.03 0.037 0.811
6 Woodfibre 0.1 0.04 2.5
6 Rsi na na 0.13

Total R 4.302
U-Value 0.232 w/m2k

U-Value 0.232 w/m2k
Overal Wall Thickness 1.157

Current wall + 100mm
 Cork Based Plaster

Average U-Value between High/Low K value level :

0.271w/m2k 

Current wall + 100mm 
Woodfibre

Secondary Glazzing Ivestigation / Natural Ventilation

Layering of Woodfibre

Energy Saving Solution

IES simulation 

Thermal Im
aging

GFP (Picture Direction)

01 INTRODUCTION

As the world faces the urgent and ongoing threat of climate 
change, the role of architects in mitigating its impact has 
become more important than ever before. As technologists we 
are familiar with detailing green roofs and using renewable 
building supplies.

But the biggest contribution to carbon emisions of a builidng, 
is when its built. A modernist way of thinking would suggest 
that a building is ecological when its using ecological materials. 
However, is a building not more ecological when it is built to 
last? 

The preservation of our buildings is extremly beneficial for 
reducing carbon emissions and will play a massive role in the 
near future when the cost of carbon becomes a requirement.

 

AIM:

03 OBJECTIVES:

02 MOTIVATION LITERATURE REVIEW

PROTECTED STRUCTURE

ARISING OBSTACLES

INTERNAL OBSTACLES

INTERNAL OBSTACLES (SOLUTION)

List of Civil Parishes in GDA (Greater Dublin Area)

To suggest a retrofitting system that holds the abilty to convert 
churches and chapels in ireland to a more appropriate energy 
retaining enviroment. 
 
 

1. To investigate the heating demands of an opporational                                                                                                             
church.

2. To analyse the internal envelopes abilty to retain heat.

3. To present data findings in a visual manor using appropriate 
programs.

4. To propose energy saving solution to an opporational church.

Heating turned on 3 hours before mass. 
6:45 heating turned on.

Sunday heating turned on at 7am - 12pm

Saturday heating turned on at 3pm - 7pm

1600 litres of oil used every 2 months in 
winter.

March 22nd Oil Price = 1648 euro

 
 

Heating to be turned on daily for 2 hours 
(weekdays).

Weekend heating times kept the same.

Funerals and other extra working days to 
will effect when heating is turned.
 Heating typically turned on 2 hours 
before any service

The ‘Thirty Three churches’ development plan submitted by the Archdiocese of 
Dublin plans on converting an operational chruch into a multifunctional primises, 
catering for emergency accomodation. 

Since homelessness in ireland is a prevailing issue paired with the current housing 
crisis, renovating churches within the greater dublin area would alleviate the 
pressure of creating new builds to accomodate for these demands. 

Before looking at an efficient way of creating duplex apartments and inserting them 
into these churches, They must ensure that they wont be damaging to the oringinal 
structure.

So how do we preserve an old building while constantly linking  back to the idea of a change of use project to take place?

I am going to investigate the delicate approach that is encountered when retrofitting a church with the goal to improve its 
thermal performance.

“Optimal Eneregy Retrofit Plan for Conservation and Sustainable use 
of Historic Campus Building”

• Author (Hyun Mi Cho)

• “The report addresses the challenges associated with retorfitting 
historic buildings”.

• “Frequently uses technical evidence, such as temperature loggers 
and thermographic photos, to support claims stated in report”.

“Comparison of Thermal Responce Times of Historical and Modern 
Building Wall Materials”

• Author ( Yuksel )

• “The author compares the thermal behaivour of various materials 
used in traditional and contemporary construction”.

According to Exempted Development aswell as P&D (planning and 
development) regulations carrying out changes to existing windows 
will require planning permision.

Changes such as plastering and insulating, does not require any 
planning permission.

(Regulations supplied via John McGearty, Meath County Council)

Parishes are experiencing pressure due to a large number of aging 
priests who are scheduled to retire.

Priests who postponed their retirement to assist colleagues during the 
pandemic now wish to retire, but there is a shortage of new priests to 
replace them. The diocese did not receive any newly ordained priests 
in the last four years, and only one is expected to join in 2022.

• Wooden Panneling would need removal seen in (Drawing 1) 

• Cornice lining on altar. Removal and replacing to be avoided.

• Ope seen in (Drawing 2) & (Drawing 3) contains a rounded reveal 
on the internal of the wall. 

• Radiators, speakers and painting frames to be moved without  
damage to structure.

• wooden ceiling pannells to be removed in order to gain access to 
roof structure.

• Wooden panneling reinstated 

• Insulation feathered out to appropriate angle where cornice is 
    present.

• Insulating plaster to surround window reveal. 

• Radiators, speakers and painting frames to be reinstated after insu-
lation fitting.

• wooden ceiling pannells removed to allow for blow in woodfibre. 
Access from external also being an option

(Drawing 1 - Section AA)
[Sketch]

(Drawing 3 - pro create)

(Drawing 2 - Section BB)
[Revit]

“While we generally think that preserving 
historic buildings is a way to honor our 
past, it’s time to understand that it is also a 
way to protect our future” 

(Richard Moe, President of the National Trust for  
Historic Preservation)

Courtesy of the National Trust for Historic Preservation.

“Gass Can Building”
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Diasen Diathonite
(Thermactive.037)
• Diathonite Thermactive.037 is formulated with highly 

porous materials. Air fills the empty gaps in the structure 
enhancing the thermal insulation.

• Insulated plaster applied at 15mm thick layers.
• 71% Porosity
•  μ = 3 Vapour Diffusion
• λ = 0,037 W/mK
 40mm = 0.270 m2 K/W 
 100mm = 0.675 m2 K/W
  
  
 
 

GUTEX Thermoroom
• Regulates humidity and is vapour diffusion permeable
• Available in multiple thickness (mm) 20 40 50 60 80 100
• 1200x500mm
•  μ = 3 Vapour Diffusion
• λ = 0,039 W/mK
 40mm = 1.0 m2 K/W 
 100mm = 2.55 m2 K/W
  
  
 
 
 
 
 

Blow-in wood fibre suitable for closed cavity 
insulating.

Slump resistant due to interlocking wood 
fibres and no additional cutting on site.

Woodfibre paired with a hydraulic lime 
based plaster will insulate the building while 
allowing for proper dispursion of 
condensation.

Insulating plaster also allows for the 
feathering out of thickness, allowing for 
intriquite details such as cornices and 
window sills

Hygroscopicity: 

Hygroscopic materials are those that can absorb and 
store moisture from surrounding air. 

When air pressure changes it releases the moisture 
from the material to regain equilibrium. 

Both insulation materials such as woodfibre and 
Hydraulic Lime plaster are hydroscopic materials.

- Commence a building Survey.
- Create a Revit model.
- Analise churches heating demands.
- Investigate thermal disprusion of the building.
- Investigate glazzing / ventilation options.
- Create an IESve Model.
- Suggest an energy saving solution. 
 

The UFAD system uses a supply air plenum to 
distribute conditioned air through floor diffusers 
located in occupied and stratified zones. The system 
also includes four-pipe parallel fan-powered boxes 
that provide both zone reheat and cooling boost. 

The system can also include an energy 
recovery heat exchanger for outdoor air pre-heat 
and pre-cool, with a bypass to save fan power.
 
 
 

2.54 w/m2k  

0.47 w/m2k  

Average U-Value between High/Low K value level :

1.009 w/m2k  

5.6 w/m2k  

1.9 w/m2k  

2.22 w/m2k  

Existing Roof

Existing Wall
Layer Description Thicknes (m)

Thermal 
Conductivity 
ƛ(W/mk)

Thermal 
Resistance 

(m²K/w)
1 Rse na na 0.04
2 Ext Render 0.015 0.53 0.028
3 Limestone Wall 1 1.295 0.772
4 Internal Plaster 0.012 0.58 0.021
5 Diathonite 0 0.037 0.000
6 Woodfibre 0.04 0
6 Rsi na na 0.13

Total R 0.991
U-Value 1.009 w/m2k

U-Value 1.009 w/m2k
Overal Wall Thickness 1.027

INTERNAL ELEMENTS:

RESULTS OF (CO2) DATA LOGGER:

RESULTS OF (Temperature) DATA LOGGER:
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Winter Weekday Radial Heat Chart

Heating Demands
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Layer Description Proporation Thickness

Thermal 
Conductivity 

ƛ(W/mk)

Thermal 
Resistance 

(m²K/w) Path A Path B RL
1 RSE 100 na na 0.04 0.04 0.04 0.04

2 Wooden Pannelling 100 0.015 0.15 0.1 0.1 0.1 0.1
3a Purlin 17 0.12 0.2 9.09 9.09
3b Purlin (Insulated) 83 0.12 0.039 3.07692308 3.0769231

4 Felt 100 0.015 0.17 0.08823529 0.0882353 0.0882353 0.088235294
5 Sarking Layer 100 0.05 0.2 0.25 0.25
6 Roof Tiles 100 0.005 0.7106 0.00703631 0.0070363

RSI 100 na na 0.13 0.13 0.13 0.13
Totals(RA, RB, RL) 12.7821947 9.7052716 3.4351584 0.358235294
Rupper+

       (FA)          +           FB A B A B
   (RPathA)            (RPathB)

0.17 0.83 0.17 0.83
Pathway A Pathway B Rinsulation Rtimber

Fractional Area A 0.17 9.7052716 3.4351584 9.09 3.076923077
Fractional Area B 0.83

RT 2.111684639
Uroof 0.473555559
Uroof 0.47

RU
3.865133984

0.288011826
RI

3.472079648

1

1

0.258723243

1

Layer Description Proporation Thickness

Thermal 
Conductivity 

ƛ(W/mk)

Thermal 
Resistance 

(m²K/w) Path A Path B RL
1 RSE 100 na na 0.04 0.04 0.04 0.04

2 Wooden Pannelling 100 0.015 0.15 0.1 0.1 0.1 0.1
3a Purlin 17 0.12 0.2 9.09 9.09
3b Purlin (Void) 83 0.12

4 Felt 100 0.015 0.17 0.08823529 0.0882353 0.0882353 0.088235294
5 Sarking Layer 100 0.05 0.2 0.25 0.25
6 Roof Tiles 100 0.005 0.7106 0.00703631 0.0070363

RSI 100 na na 0.13 0.13 0.13 0.13
Totals(RA, RB, RL) 9.7052716 9.7052716 0.3582353 0.358235294
Rupper+

       (FA)          +           FB A B A B
   (RPathA)            (RPathB)

0.17 0.83 0.17 0.83
Pathway A Pathway B Rinsulation Rtimber

Fractional Area A 0.17 9.7052716 0.3582353 9.09 0
Fractional Area B 0.83

RT 0.393340587
Uroof 2.542325998
Uroof 2.54

RU
0.428445879

#DIV/0!
RI

#DIV/0!

1

1

2.334017079
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H: 21oC
L: 16oC

H: 21oC
L: 17oC

H: 22oC
L: 18oC

H: 23oC
L: 18oC

H: 23oC
L: 18oC H: 21oC

L: 18oC
H: 23oC
L: 18oC

H: 23oC
L: 19oC

Mon 14/03 Tue 15/03 Wed 16/03 Thur 17/03
Thur 17/03

Fri 18/03 Sat 19/03 Sun 20/03

Monthly Temperature Data:

1,313 
PPM

1,109 
PPM

1,066
PPM

From analysing the monthly Co2 levels within the church it can be seen spiking   
     in three places. When viewed in hourly format, the date and hour of the                     
   increase was further investigated. All three of the graphs above correlate to   

         the 8th, the 9th and 10th of April. According to the Ratoath Parish  

      website, these dates held multiple easter cermonies, explaining the spike  
            in Co2 levels.

                                  However, according to “CO2 METER.COM” levels above                                         
                            1,200ppm suggest possible problems with airflow and levels              
          above 2,000ppm has been linked to an increase in occu-  
              pant complaints of “stuffiness” as well as having an   
                  effect on people with respiratory illness. The    

           levels collected from the logger were (1,313),  

           (1,109) and (1,066) ppm

Date  
 

07-03-23 
 

21-03-23 
 

C
o2 

 

Weekly CO2 Data:
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PPM= Parts Per Million

From analysing the hourly temperature levels of Thursday the 17th it illustrates how much heat 
     is transmitted when the heating system is switched off. In a properly insulated structure you        
  would expect a longer hold of temperature, preventing rapid heatloss within the building   
  (longer sustainable temperature).

   Although, for an uninsulated building, it is suprising to see such high temperatures.  
        From analysing the above information, it is concluded that the existing fabrics  
     (HT) heat loss is sufficient an does not show any dramatic signs of rapid   
          heat loss, due to its lowest temperature being 18oC.
 
             The results also demonstrate that there may be a researched ballance  
         between the buildings fabric and its heating system. There is 
       numerous amounts of reports on the heating of churches and 
             typical ways of increasing their effieciency. According to (10   
          Points to Consider When Heating Church Buildings -
              Diocese of Lichfield, n.d.) which states that churches 
            typically take 3-4 hours to get up to the desired 
          temperature.

Existing 
Energy 

Bill
(1 month)

Jan23-Feb23
(36 days)

11% increase 
in effieciency

(minus) -11% 

4800 liters
(Cold Climate)

528 liters
(Cold Climate)

€4944
(Cold Climate)

€543.84
(Cold Climate)

1232 liters
(Warm Climate)

135.52 liters
(Warm Climate)

€1268.96
(Warm Climate)

€139.58
(Warm Climate)

Annual Oil 
savings(minus) Un-insulated 

from Insulated

487 units
kWh

36
(divided) by (number of days)= 13.52 kHh per day (cold climate)

1.38 kWh saving in 
a cold climate.

0.8 kWh saving in a 
cold climate.

Qf x Qh x HDD x 24

1000

Un-insulated
Qf - 34232

Qh - 685735424
Hdd - 1992

Insulated
Qf - 14485

Qh - 290163520
Hdd - 1992

€182.9

Up to 1.6 kWh on days 
most requiring cooling

May June July Aug Sep

Extremley efficient system however 
cost of installing such a system can 

range from €18,000 to €90,000
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