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Context 

I´m  Carlos an exchange students of the Polytechnic University of Valencia, in Spain , 
wanting to make a very good final thesis and I am studying at the Hanzehogeschool 

Groningen. I have much illusion in represent at work everything learned during the university 
years in Spain and during my first semester in Groningen.  

 

I hope improve my English during this time, and learn all I can about comfort improving  in 
historic buildings (always focusing it to a practical aspect) without forget that it can be useful 

in a possible future work 

 

In Spain we built a lot off buildings last years, we are in a big crisis and we have a lot of 
buildings empties, this is why I think that this project is interesting for me, because in Spain 
next years there will be more work in the comfort improvement of historic and old houses. 

 

My Final thesis has the goal to analyse the energy behaviour of historical buildings in order to 
try to find the best possible solutions to improve the comfort in the building. Thus, 

Optimising energy efficiency by considering the heritage and preserving elements of 
architectural value. 

My client is the company “Hanze Research NoorderRuimte”, specifically Tineke and 
Maarten, they do research on energy and reuse in historic buildings, especially in residential 

historic buildings. 

 

I hope to make the best of  myself and make a valuable, while entertaining and didactic work, 
for anyone who decides read it.	  
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1- CASE STUDY 

	  

Situation:	  Franeker	  (West	  Frisian:	  Frjentsjer)	  is	  one	  of	  the	  eleven	  historical	  cities	  of	  Friesland	  and	  
capital	  of	  the	  municipality	  of	  Franekeradeel.	  It	  is	  located	  about	  20	  km	  west	  of	  Leeuwarden	  on	  the	  
Van	  Harinxma	  Canal.	  As	  of	  1	  January	  2006,	  it	  had	  12,996	  inhabitants.	  The	  city	  is	  famous	  for	  the	  
Eisinga	  Planetarium	  from	  around	  the	  year	  1800.	  

Village:	  Franeker	  was	  founded	  around	  800	  as	  a	  Carolingian	  stronghold.	  The	  name	  probably	  derives	  
from	  Froon-‐acker,	  meaning	  "country	  of	  the	  king";	  the	  oldest	  street	  in	  the	  city	  is	  still	  called	  
Froonacker.	  Beginning	  around	  the	  11th	  century,	  Franeker	  developed	  into	  the	  administrative	  center	  
Westergoa.	  

Franeker	  received	  city	  rights	  in	  1374.	  In	  the	  15th	  century,	  Albert,	  Duke	  of	  Saxony	  established	  himself	  
in	  Franeker.	  The	  city	  appeared	  for	  a	  time	  to	  be	  growing	  into	  the	  primary	  city	  of	  Friesland,	  but	  was	  
eventually	  overshadowed	  in	  this	  role	  by	  Leeuwarden.	  

During	  the	  period	  of	  the	  Dutch	  Revolt,	  the	  town	  sided	  early	  on	  with	  William	  I.	  

From	  1585	  to	  1811,	  the	  city	  housed	  the	  University	  of	  Franeker,	  which	  was	  the	  second	  university	  in	  
the	  Netherlands.	  It	  was	  closed	  shortly	  after	  the	  incorporation	  of	  the	  Kingdom	  of	  Holland	  into	  the	  
French	  Empire.	  A	  successor	  institution,	  the	  Rijksatheneum,	  was	  founded	  in	  1815,	  but	  in	  1847	  it,	  too,	  
closed.	  

The	  Krystkongres	  (Christmas	  Congress),	  usually	  held	  in	  Franeker,	  is	  the	  annual	  convention	  for	  Frisian	  
students	  living	  in	  Dutch	  student	  towns.	  

	  

	  	  

Situagon	  

Village	  

City	  context	  

Technical	  
problems	  
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City	  context:	  	  

Friesland	  is	  the	  largest	  Dutch	  province	  if	  one	  includes	  areas	  of	  water;	  in	  terms	  of	  land	  area	  only,	  it	  is	  
the	  third	  largest	  province.	  Most	  of	  Friesland	  is	  on	  the	  mainland,	  but	  it	  also	  includes	  a	  number	  of	  West	  
Frisian	  islands,	  including	  Vlieland,	  Terschelling,	  Ameland	  and	  Schiermonnikoog,	  which	  are	  connected	  
to	  the	  mainland	  by	  ferry.	  The	  province's	  highest	  point	  is	  at	  45	  metres	  above	  sea	  level,	  on	  the	  island	  of	  
Vlieland.	  There	  are	  four	  national	  parks:	  Schiermonnikoog,	  De	  Alde	  Feanen,	  Lauwersmeer	  (Groningen	  
and	  Friesland)	  and	  Drents-‐Friese	  Wold	  (Drenthe	  and	  Friesland).	  

Climate	  data	  for	  Leeuwarden	  (1971–2000).	  

Month	   Jan	   Feb	   Mar	   Apr	   May	   Jun	   Jul	   Aug	   Sep	   Oct	   Nov	   Dec	   Year	  

Record	  high	  
°C	  (°F)	  

12.6	  
(54.7)	  

14.4	  
(57.9)	  

20.4	  
(68.7)	  

26.0	  
(78.8)	  

28.7	  
(83.7)	  

32.5	  
(90.5)	  

31.4	  
(88.5)	  

32.8	  
(91)	  

29.1	  
(84.4)	  

23.8	  
(74.8)	  

16.4	  
(61.5)	  

14.2	  
(57.6)	  

32.8	  
(91)	  

Average	  
high	  °C	  (°F)	  

4.6	  
(40.3)	  

5.1	  
(41.2)	  

8.3	  
(46.9)	  

11.4	  
(52.5)	  

15.9	  
(60.6)	  

18.1	  
(64.6)	  

20.3	  
(68.5)	  

20.8	  
(69.4)	  

17.6	  
(63.7)	  

13.4	  
(56.1)	  

8.7	  
(47.7)	  

5.8	  
(42.4)	  

12.5	  
(54.5)	  

Daily	  mean	  
°C	  (°F)	  

2.4	  
(36.3)	  

2.5	  
(36.5)	  

5.0	  
(41)	  

7.4	  
(45.3)	  

11.6	  
(52.9)	  

14.3	  
(57.7)	  

16.4	  
(61.5)	  

16.6	  
(61.9)	  

13.9	  
(57)	  

10.1	  
(50.2)	  

6.1	  
(43)	  

3.6	  
(38.5)	  

9.2	  
(48.6)	  

Average	  low	  
°C	  (°F)	  

−0.2	  
(31.6)	  

−0.4	  
(31.3)	  

1.6	  
(34.9)	  

3.2	  
(37.8)	  

6.9	  
(44.4)	  

9.8	  
(49.6)	  

12.2	  
(54)	  

12.0	  
(53.6)	  

9.8	  
(49.6)	  

6.6	  
(43.9)	  

3.3	  
(37.9)	  

1.1	  
(34)	  

5.5	  
(41.9)	  

Record	  low	  
°C	  (°F)	  

−19.9	  
(−3.8)	  

−16.3	  
(2.7)	  

−16.3	  
(2.7)	  

−5.9	  
(21.4)	  

−1.7	  
(28.9)	  

1.3	  
(34.3)	  

5.7	  
(42.3)	  

5.4	  
(41.7)	  

2.0	  
(35.6)	  

−6.	  
(21)	  

−14.2	  
(6.4)	  

−19.2	  
(−2.6)	  

−19.9	  
(−3.8)	  

Precipitation	  
mm	  (inches)	  

66	  
(2.6)	  

42	  
(1.65)	  

59	  
(2.32)	  

38	  
(1.5)	  

51	  
(2.01)	  

69	  
(2.72)	  

64	  
(2.52)	  

60	  
(2.36)	  

82	  
(3.23)	  

78	  
(3.07)	  

84	  
(3.31)	  

73	  
(2.87)	  

767	  
(30.2)	  

	  

	  

Technical	  problems:	  

-‐humidity	  	  and	  condensations	  in	  the	  building	  

-‐Thermal	  bridges	  

-‐Air	  currents	  
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MAIN	  CONTEXT	  

Main	  question:	  

	  

-‐By	  which	  means	  is	  it	  possible	  to	  make	  existing	  house	  energy	  efficient	  according	  to	  
present	  day	  requirements	  without	  negatively	  influencing	  the	  architectural	  value	  of	  
the	  technical	  shell	  of	  the	  building?	  

	  

Sub	  questions:	  

	   	  

	   When	  can	  we	  define	  houses	  energy	  efficiency?	  

What	  criteria	  define	  the	  architectural	  value	  of	  the	  building?	  

	   Whit	  which	  method	  can	  we	  measure	  (calculate)?	  

Which	  technical	  measurements	  are	  suited	  to	  make	  a	  building	  more	  energy	  efficiency	  without	  
negatively	  influencing	  the	  esthetics	  of	  the	  building?	  

What	  can	  be	  found	  the	  literature	  of	  implementing	  these	  technical	  measurements?	  	  

Which	  installation	  technical	  measurements	  are	  suited	  to	  make	  a	  building	  more	  energy	  
efficiency	  without	  negatively	  influencing	  the	  esthetics	  of	  the	  building?	  

	  What	  can	  be	  found	  the	  literature	  of	  implementing	  this	  installation	  technical?	  	  

	  

CASE	  STUDY	  

1-‐Which	  architect	  values	  of	  this	  house	  need	  to	  be	  preserved?	  

2-‐Which	  technical	  measurements	  need	  to	  be	  taken	  to	  get	  this	  house	  energy	  efficiency	  
without	  negatively	  influencing	  in	  architectural	  values?	  	  

3-‐Insolation	  technical	  measurements	  to	  be	  taken	  to	  get	  this	  house	  energy	  efficiency	  without	  
negatively	  influencing	  in	  architectural	  values?	  	  

4-‐Which	  general	  insolation?	  
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PRODUCTS	  (what	  I	  produce)	  

-‐Field	  

-‐Regulations	  

-‐Financial	  aspects	  

-‐Comfort	  

	  

-‐Results	  of	  the	  study	  of	  architectural	  value	  of	  the	  house.	  	  

-‐Energy	  

-‐Text	  and	  drawing:	  which	  technical	  measurements	  need	  to	  be	  taken?	  

	  

PRODUCTLIST	  (technical	  plans)	  1:20	  	  1:10	  	  1:100	  
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	  There	  are	  a	  lot	  of	  buildings	  without	  a	  enough	  thermal	  comfort	  conditions	  due	  to	  the	  fact	  
that	  they	  are	  old	  and	  they	  are	  not	  built	  with	  the	  energy	  characteristics	  of	  modern	  day	  
buildings.	  

What	  I	  am	  going	  to	  do	  is	  find	  different	  solutions	  to	  improve	  the	  comfort	  in	  a	  historical	  
building	  in	  the	  city	  of	  Franeker,	  in	  the	  Netherlands.	  

	  

In	  order	  to	  find	  solutions	  to	  improve	  the	  comfort,	  I	  will	  adapt	  the	  building	  with	  the	  actual	  
energy	  exigencies, reducing the CO2 emissions and also saving money from the energy that 
the building uses.	  This	  requires	  a	  thorough	  knowledge	  of	  their	  thermal	  behavior,	  how	  to	  deal	  
with	  moisture,	  and	  it´s	  building	  systems	  based	  on	  the	  lifestyles.	  What	  energy	  improvements	  
might	  be	  necessary	  to	  improve	  thermal	  comfort?	  

	  

	  

	  

	  

	  

	  

	  

To	  solve	  these	  possible	  problems	  that	  I	  could	  find	  in	  the	  building	  I	  must	  always	  remember	  to	  
have	  in	  account	  the	  conservation	  heritage	  architectural	  elements	  

At	  the	  end	  of	  the	  investigation,	  the	  owners	  of	  the	  building	  have	  sufficient	  information	  to	  
assess	  energy	  through	  the	  effect	  of	  all	  previously	  identified	  measures.	  They	  can	  also	  assess	  
the	  viability	  of	  both	  technical	  and	  economical	  options	  for	  possible	  implementation	  in	  the	  
building	  
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2- ACTION PLAN 
	  

Provisional	  Index	  for	  the	  project	  

INDEX	  

 
PROLOGUE	  

BACKGROUND	  

INTRODUCTION	  

INTRODUCTION.	  ANALYSIS	  

 
Ø  Area Description (Franeker and streets around the building) 

Location.	  Description	  of	  the	  city.	  Population	  of	  Franeker.	  Description	  about	  the	  area.	  How	  are	  the	  
buildings	  close	  to	  our	  building?	  Important	  buildings	  close	  to	  ours.	  

	  

 
Ø  Building Description: 

 
-‐ Historic Property Research. Year, style. 
-‐ Structure description 
-‐ Roof description 
-‐ Facade and walls 
-‐ Constructive	  	  systems	  

	  

	  

 
Ø Things to consider when you are working in a historic building 

Problems,	  precautions,	  	  difference	  between	  work	  in	  a	  normal	  building	  and	  in	  a	  historic	  building.	  Does	  
it	  have	  an	  influence	  about	  the	  final	  price?	  Why?	  	  	  

Ø Actual Energy efficence in the building (problems) 
	  

-‐ Defects	  founds:	  Description	  about	  the	  problem	  and	  consecuences 
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-‐ Heat loses in the building: Where? Why? Description 
-‐ Analysis Of insulation alternatives 
-‐ Air currents: Why is it produced?  
-‐ Materials: Description and influence in the thermal comfort. Can I find              

other betters? 
-‐ Windows: Types, Am they worse than the actual windows? Is it a specific 

point of heat losses? 
-‐ Others: Other problems of the building in relation with thermal comfort. 

Pictures	  and	  construction	  details	  will	  be	  used	  to	  show	  this	  information.	  

 
Ø Analyze about how much heat and how many radiators needs the building to 

get comfort. 
 
-‐ Plans 
-‐ Surface of all the rooms in the building 
-‐ Analyse 
-‐ Calculations 

 
 
 

Ø Lights- Water. 

Are	  there	  another	  type	  of	  comfort	  in	  a	  relation	  with	  light	  and	  water	  that	  can	  have	  an	  influence	  in	  the	  
building?	  

Ø General team conclusion about the current status of the building 
 

DISCUSS ABOUT THE PROBLEMS OF THE BUILDING > 
(PATHOLOGIES) 

 
 
 
 
- Steps and draws to solve all of them. Explanation using draws about how 
can I solve the pathologies, beign the finality of the draws to give them to a 
worket that will repair the pathologies. 
 

POSSIBLE SOLUTIONS 
 

Ø Solutions to put solar panels in the roof 
 
-‐ How many?  
-‐ Describe advantages and disadvantages of all of them 
-‐ How put the panels in the roof, different systems, advantages and 

disadvantages 
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-‐ % Energy can apport the solar panels? 
 

COST ESTIMATION 
 

Ø Cost estimation about the improvement of the comfort 
Ø Cost estimation about solve the repair the pathologies of the building 

 
I will use a program to do the Cost Stimation, maybe the program Pressto, thet I have 

used last years in Valencia 
 
 

GANTT DIAGRAM 
 

-Precedence Network 
-Gantt Diagram 

 
I will use the Microsoft project to explain firstly the Precedence Network 
and after the Gantt Diagram showing the delay and the Critical Path 
 
 

FINAL RESULT CONCLUSION 

-‐Would	  be	  the	  building	  more	  comfortable	  with	  the	  solutions	  that	  I	  found?	  

-‐Did	  I	  get	  all	  goals	  that	  I	  thought	  at	  the	  beginning?	  

-‐Final	  conclusion	  of	  the	  project	  
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Activity	   Time	  (days)	  
PROLOGUE	   1	  

BACKGROUND	   2	  
INTRODUCTION	   2	  

ANALYSIS	   	  
Area	  description	   1	  

Building	  description	   2	  
Things	  to	  consider	  when	  you	  am	  working	  in	  a	  

historic	  building	  
1	  

Actual	  Energy	  efficiency	  in	  the	  building	  
(problems)	  

5	  

Analyse	  about	  how	  much	  heat	  and	  how	  many	  
radiators	  needs	  the	  building	  to	  get	  comfort.	  

15	  

Lights	  -‐	  Water	   5	  
General	  team	  conclusion	  about	  the	  current	  

status	  of	  the	  building	  
1	  

DISCUSS	  ABOUT	  THE	  PROBLEMS	  OF	  THE	  
BUILDING	  >	  (PATHOLOGIES)	  

2	  

POSSIBLE	  SOLUTIONS	   10	  
COST	  ESTIMATION	   	  

Cost	  estimation	  about	  the	  improvement	  of	  
the	  comfort	  

7	  

Cost	  estimation	  about	  solve	  the	  repair	  the	  
pathologies	  of	  the	  building	  

7	  

GANTT	  DIAGRAM	   	  
Gantt	  Diagram	   2	  

FINAL	  RESULT	  CONCLUSION	   1	  
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3- PROCESS PLANNING 
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4- DESCRIPTION OF THE MEASURABLE END RESULT  AND 
COMPETENCES 
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Reflection	  

	  

Motivation	  

	  

One	  of	  the	  motivations	  for	  choosing	  this	  project,	  is	  the	  current	  housing	  situation	  is	  Spain.	  

Europe	  has	  over	  11	  million	  empty	  properties,	  3.4	  million	  ,	  of	  which	  are	  in	  Spain,	  	  is	  more	  than	  

enough	  to	  house	  the	  homeless	  continent's	  population	  of	  4.1	  million.	  	  

In	  this	  context,	  it	  is	  obvious	  that	  the	  new	  housing	  will	  not	  be	  a	  good	  business	  in	  Spain.	  

However,	  whether	  it	  will	  be	  a	  good	  sector	  of	  the	  restorations	  and	  renovations.	  So	  this	  is	  the	  

reason	  because	  I’m	  interested	  to	  know	  the	  world	  of	  conservation	  buildings.	  

	  

Overall	  impression	  

	  

When	  I	  was	  introduced	  to	  Maarten	  Vieven,	  he	  proposed	  me	  the	  new	  challenge	  in	  the	  city	  of	  

Franeker.	  The	  reason	  for	  the	  study	  was	  obtained	  from	  the	  initiative	  launched	  by	  a	  number	  of	  

residents	  from	  the	  town	  of	  Franeker.	  The	  initiative,	  which	  operates	  under	  the	  name	  

"workgroup	  energetic	  restoration	  Franeker"	  hereinafter	  wERF,	  has	  set	  a	  goal	  to	  give	  Franeker	  

sustainable	  appearance.	  

The	  main	  purpose	  of	  the	  group	  is	  to	  look	  for	  the	  many	  monumental	  buildings	  in	  the	  

downtown	  area	  and	  the	  problem	  that	  these	  premises	  entail	  regarding	  the	  maintenance	  and	  

management	  of	  properties	  a	  solution.	  Many	  of	  the	  old	  historic	  buildings	  lose	  a	  lot	  of	  heat	  

generated	  in	  the	  air,	  making	  homes	  spend	  much	  fossil	  fuel.	  This	  creates	  high	  costs	  for	  users	  

and	  a	  high	  load	  on	  the	  environment.	  This	  problem	  calls	  for	  an	  adjustment	  of	  these	  homes	  in	  

order	  to	  achieve	  an	  improvement	  of	  the	  energy	  performance.	  The	  working	  group	  is	  looking	  

for	  ways	  to	  restore	  these	  historic	  buildings	  in	  a	  responsible	  manner	  without	  the	  loss	  of	  

historic	  value	  and	  thereby	  reduce	  energy	  consumption.	  In	  this	  context	  wERF	  works	  with	  

Office	  North	  Area.	  Front	  wERF	  has	  prepared	  a	  study	  by	  North	  Area	  Office.	  
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I	  found	  it	  very	  interesting.	  It	  was	  a	  real	  project,	  with	  customers	  (wERF)	  and	  a	  common	  goal.	  

Improving	  energy	  efficiency	  without	  compromising	  the	  historical	  value.	  I	  left	  very	  motivated	  

after	  this	  first	  interview	  with	  Marteen	  Vieven	  .	  

	  


