Disclaimer: The English language text below is provided by the Translation and Terminology Centre for information only; it confers no rights and imposes no obligations separate from those conferred or imposed by the legislation formally adopted and published. Only the latter is authentic. The original Latvian text uses masculine pronouns in the singular. The Translation and Terminology Centre uses the principle of gender-neutral language in its English translations. In addition, gender-specific Latvian nouns have been translated as gender-neutral terms, e.g. chairperson.


Text consolidated by Tulkošanas un terminoloģijas centrs (Translation and Terminology Centre) with amending regulations of:

27 July 2004 (No. 621).

If a whole or part of a paragraph has been amended, the date of the amending regulation appears in square brackets at the end of the paragraph. If a whole paragraph or sub-paragraph has been deleted, the date of the deletion appears in square brackets beside the deleted paragraph or sub-paragraph.
Republic of Latvia

Cabinet

Regulation No 495

Adopted 27 November 2001

Regulations Regarding Latvian Construction Standard LBN 002-01 Thermotechnics of Building Envelopes 

Issued pursuant to Section 2, Paragraph four of

the Construction Law

1. These Regulations affirm the Latvian Construction Standard LBN 002-01 Thermotechnics of Building Envelopes.

2. For building designs approved by 31 December 2002 in accordance with the procedures prescribed by law and the technical state of which conforms to the requirements of regulatory enactments applied during the relevant period of time, the revision of construction design documentation in accordance with the requirements of Latvian Construction Standard LBN 002-01 Thermotechnics of Building Envelopes shall not be mandatory.

3. The Ministry of Economics in co-operation with the relevant technical committees shall recommend the development of Latvian National Standards and the adaptation of standards of the international standardisation organisations necessary for the implementation of these Regulations, as well as issue methodological instructions for the implementation of Latvian Construction Standard LBN 002-01 Thermotechnics of Building Envelopes.

[27 July 2004]

4. These Regulations shall come into force on 1 January 2003.

Prime Minister 
A. Bērziņš

Acting for the Minister  

for Environmental Protection – Minister for

Special Assignments State Reform Matters 
J. Krūmiņš

Approved by

Cabinet Regulation No. 495

27 November 2001

Latvian Construction Standard LBN 002-01 

Thermotechnics of Building Envelopes

I. General Provisions

1. This Construction Standard prescribes the procedures for thermotechnical design of construction elements of external building envelopes for newly erected and renewable heated buildings, as well as for new heated premises to be installed in already built buildings, the temperature in which during the heating season is maintained at 8 0C and higher. Construction elements of external building envelopes (hereinafter – construction elements) are the external walls, roofs, garret floors, coverings which are in contact with the outdoor atmosphere (also over passages), floors on unheated cellars, cold cellars and floor on the ground, windows in the external walls, doors and gates, as well as internal walls and other surfaces, provided that they delimit premises the temperature margin between which is 5 C 0and more. In order to ensure good thermotechnical quality, the requirements of this Construction Standard may be applied in the performance of renovation and reconstruction.

2. The purpose of this Construction Standard is to reduce energy consumption in buildings by increasing energy efficiency. Energy efficient construction elements limiting carbon dioxide emissions shall be provided for in the building design and construction.

3. Construction elements are energy efficient when they protect the premises sufficiently well from cooling in winter and from overheating in summer. In specifying the construction elements to be utilised in the building, the building design shall evaluate the thermal lag thereof, as well as select the most appropriate combination of the massive and thermal insulating layers.

4. This Construction Standard does not apply to special structures in which people do not permanently reside during the heating season, to warehouses and production buildings with specific technological processes that require special heating (including the premises of agricultural production buildings, freezers and buildings which are utilised episodically).

5. In the renovation of an architectural monument, the State Inspection for Heritage Protection may allow deviations from the requirements of this Construction Standard, if the conformity with the relevant requirements endangers the preservation of a cultural monument or reduces the historical value thereof.

6. In the performance of the thermotechnical calculation and design of construction elements, the requirements of those Latvian National Standards are applied, the list of which has been published in the newspaper Latvijas Vēstnesis [The official Gazette of the Government of the Republic of Latvia] by the non-profit state-owned limited liability company Latvijas Standarts [Latvian Standard], based on a recommendation of the Ministry of Economics.

[27 July 2004]

II. Heat Loss
7. The calculated heat loss coefficient HT of a building in watts per degree (W/K) which indicates losses of energy (in watts) through the construction elements of a building when the temperature margin on the opposing surfaces thereof is one degree, shall be determined in accordance with formula 1. The calculated heat loss values shall be determined in conformity with the values of those technical specifications which have been used in calculations during the performance of the construction design work and have been fixed in the construction design.

HT = ΣUiAi + Σ [image: image1.bmp]j lj + Σ[image: image2.png]


k, where



(1)

Ui – the heat transmittance coefficient W/(m2 x K) of the construction element i;

Ai – the area (m2) to be designed for the construction element i;

 [image: image3.bmp]j – the calculated heat transmittance coefficient W/(m2 x K) of the linear thermal bridge j;

lj – the length (m) to be designed for the linear thermal bridge;
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k – the calculated point heat transmittance of the point thermal bridge k (W/K).
7.1 If the construction element heat transmittance coefficient is determined in accordance with standard LV EN ISO 6946:2003+A1L, taking into account the constructed thickness of the construction elements and thermal bridges, the calculated heat loss coefficient HT of a building shall be determined in accordance with formula (11) (the limiting width of the construction shall be determined on the basis of the outer measurements of the construction element):

HT = ΣUjAj 






(11)

[27 July 2004]

8. A thermal bridge shall be any constructional inclusion of increased thermal conductivity in a construction element.

8.1 Construction elements shall be inspected in order to ascertain that the thermal bridge heat transmittance coefficient does not exceed the maximum allowed values specified in Table 2 of this Construction Standard.

[27 July 2004]

9. The normative heat loss coefficient HTR (W/K) shall be determined in accordance with formula (2). The normative parametric values specified in this Construction Standard shall be utilised for normative heat loss calculations.

HTR = Σ URNiAi + Σ [image: image5.bmp]RNjlj, where



(2)

URNi  - the normative heat transmittance coefficient for the construction element i W/(m2 x K), which is determined in accordance with Table 1 of this Construction Standard;

 [image: image6.bmp]RNj –the normative heat transmittance coefficient W/(m x K) for the linear thermal bridge j, which is determined in accordance with Table 1 of this Construction Standard.
Table 1

Normative Values of Heat Transmittance Coefficients URNW/(m2 x K) and   [image: image7.bmp]RN, W/(m x K) 

	No.
	Construction elements
	Residential houses,  homes for the elderly, hospitals and kindergartens
	Public buildings, except homes for the elderly, hospitals and kindergartens
	Production buildings

	
	
	
	
	

	1.
	Roofs and coverings which are in contact with outdoor air
	0,2 k
	0.25 k
	0.35 k

	2.
	Floors on the ground
	0.25 k
	0.35 k
	0.5 k

	3.
	Walls:
	
	
	

	3.1.
	at weights less than 100 kg/m2
	0.25 k
	0.35 k
	0.45 k

	3.2.
	at weights 100 kg/m2 and over
	0.3 k
	0.4 k
	0.5 k

	4.
	Windows, doors and glazed walls
	1.8 k
	2.2 k
	2.4 k

	5.
	Thermal bridges R
	0,2 k
	0.25 k
	0.35 k


Note. k – the temperature factor.

10. The temperature factor k shall be utilised for the thermotechnical calculation of separate construction elements (including the construction element between two adjacent premises) and shall be calculated in accordance with formula (3):

k =19/([image: image8.png]


I  – [image: image9.png]


e), where  



(3)
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i  - the calculated temperature of the building interior (°C) in accordance with Annex 4 of the Latvian Construction Standard LBN 211-98 Multi-storey Multi-unit residential houses, unless otherwise specified by the construction standards regulating the relevant type of buildings;
[image: image11.png]


e  - the average temperature (°C)  of the outdoor air during the heating season in conformity with the Latvian Construction Standard 003-01 Construction Climatography, or the temperature in the next room , if the calculation of a construction element between two adjacent premises is performed.
11. For residential houses, homes for the elderly, hospitals and kindergartens the normative value HTR may be determined in accordance with formula (4). For buildings with various numbers of storeys the value HTR shall be determined for each part of the building separately.

HTR= hAA , where 




(4)

hA – the calculated heat loss coefficient of one square meter of a building W/(m2 x K), which is determined in accordance with Paragraph 12 of this Construction Standard;

A – the sum of floor areas to be heated on all storeys (m2) of a residential house .

12. For residential houses, homes for the elderly, hospitals and kindergartens the specific heat consumption hA of one square meter for a one-storey building shall be 1.05 (W/m2 x K ), for two-storey buildings – 0.8 (W/m2 x K ), for three-storey and four-storey buildings – 0.7 (W/m2 x K ), and for five-storey and higher-storey buildings – 0.6 ( W/m2 x K).

[27 July 2004]

13. The calculated heat loss coefficient HT of a building may not exceed the normative value HTR.

14. The calculated heat transmittance coefficient values Ui and [image: image12.png]


 of any individual construction elements and linear thermal bridges may exceed the values of the normative heat transmittance coefficients URN and [image: image13.png]


RN, but they shall not exceed the maximum values URM and [image: image14.png]


, as specified in Table 2 of this Construction Standard. URM shall be the maximum heat transmittance coefficient W/(m2 x K) of the relevant construction element, [image: image15.png]


RM – the maximum heat transmittance coefficient of the relevant linear thermal bridge W/(m x K).

Table 2

Maximum Values of the Heat Transmittance Coefficients URM W/ (m2 x K) and [image: image16.png]


RMW/(m x K) 

	No.
	Construction elements
	Residential houses, homes for the elderly, hospitals and kindergartens
	Public buildings, except homes for the elderly, hospitals and kindergartens
	Production buildings

	
	
	
	
	

	1.
	Roofs and coverings which are in contact with outdoor air
	0.25 k
	0.35 k
	0.5 k

	2.
	Floors on the ground
	0.35 k
	0.5 k
	0.7 k

	3.
	Walls:
	
	
	

	3.1.
	at weights less than 100 kg/m2
	0.30 k
	0.4 k
	0.5 k

	3.2.
	at weights 100 kg/m2 and over
	0.40 k
	0.5 k
	0.6 k

	4.
	Windows, doors and glazed walls
	2.7 k
	2.9 k
	2.9 k

	5.
	Thermal bridges [image: image17.png]


RM
	0.25 k
	0.35 k
	0.5 k


15. The normative values URN and the maximum values URM for floors which are in contact with the outdoor air shall correspond to those for the roofs, but for the floors above unheated cellars – to those for the floors on the ground.

16. The areas of the surfaces of windows, glazed panels and other glazed surfaces which are taken into consideration in the performance of the calculations referred to in Paragraph 9 of this Construction Standard, shall not exceed 20% of the heated floor area on each storey. Extension of the areas of windows shall be compensated with lower values for the heat transmittance coefficients of windows and other construction elements, which have been determined in accordance with Paragraph 13 of this Construction Standard. The requirements specified in Paragraph 13 and the normative values of the heat transmittance coefficients specified in Table 1 of this Construction Standard shall not be mandatory for the windows of the first two storeys and the street door of shops and in similar premises which functionally require large windows or glazed walls.
17. The temperature in unheated adjacent premises shall be determined in accordance with the Standard LVS EN ISO 13789.

III. Calculated Values of Building Materials and Construction Elements
18. The value of calculated heat transmittance coefficient Ui shall be determined for:

18.1. walls, roofs and floors which are in contact with the outdoor air – in accordance with the Standard LVS EN ISO 6946;

18.2. floors lacking contact with the outdoor air – in accordance with the Standard LVS EN ISO 13370;

18.3. windows and doors – the value shall be calculated or determined in accordance with the Standard LVS ISO 10077 – 1; and

18.4. for thermal bridges [image: image18.png]


 j, [image: image19.png]


 k values shall be determined in accordance with the Standard LVS EN ISO 10211-1, LVS ISO 10211-2 or LVS ISO 14683.

19. The calculated heat transmittance coefficient for industrially produced construction elements in the regulated sector shall be certified during the conformity assessment process in accordance with the Cabinet Regulation No. 181 of 30 April 2001, Procedures for the Conformity Assessment of Construction Elements in the Regulated Sector.

20. For the construction materials the main function of which in the construction element is not thermal insulation and the thermotechnical properties thereof are not attested during the conformity assessment process, the values of calculated heat transmittance and other thermotechnical characteristics shall be determined in accordance with Table 7 of the Annex to this Construction Standard.

21. The measurements of the actual values of calculated heat transmittance coefficient of construction elements shall be taken in conformity with the Standard LVS-EN ISO 8990.

IV. Air Permeability of Building 
22. The air permeability of construction elements for the entire building or any part thereof, expressed as an air leak m3/(m2 x h) where the pressure margin is 50Pa, may not exceed the values determined in Paragraph 23 of this Construction Standard. The application of the referred to requirement may be disregarded, if it has been proven that the referred to requirement is not essential for the particular building.

23. For residential houses, homes for the elderly, hospitals and kindergartens the maximum permissible air permeability where the pressure margin is 50Pa , shall be 3 m3/(m2 x h), for public buildings, except homes for the elderly and hospitals - 4 m3/(m2 x h), for production buildings - 6 m3/(m2 x h). The air permeability of buildings may be determined in accordance with the Standard LVS EN ISO 9972.

24. Buildings where air permeability is 3 m3/(m2 x h) or less, if the pressure margin is 50Pa, shall be equipped with ventilation systems.

V. Water Vapour Permeability of Construction Elements

25. If a construction element consists of different layers, the total water vapour diffusion-equivalent air layer sd on the warm side thereof shall be at least five times greater than the total water vapour diffusion-equivalent air layer sd of the layers adjacent to the cold side.  sd values for most commonly utilised membrane materials are referred to in Table 1 of the Annex to this Construction Standard.

26. For homogeneous construction materials and thermal insulating products the water vapour resistance shall be determined by utilising formula (5):

sd = µ x d , where 



(5)

sd - the water vapour diffusion-equivalent air layer of the construction material or thermal insulating product (m);

µ  - the water vapour resistance factor determined in accordance with the Standard LVS EN 12086 or in accordance with Tables 6 and 7 of the Annex to this Construction Standard, where µ values are determined for homogeneous construction materials and thermal insulating products, rock wool and glass wool without coating µ = 1;

d – the thickness (m) of the layer of the homogeneous construction material or thermal insulating product.

27. The engineering design for the conformity with the requirement referred to in Paragraph 25 of this Construction Standard shall be specified in a building design.

28. If an air gap between the thermal insulation or wind barrier is required to fulfil the requirement referred to in Paragraph 25 of this Construction Standard it must be possible to ventilate it.

29. The value sd for glass, ceramic tiles, metals and metal sheets shall be unlimited. The value 106 m shall be utilised in the calculations.

30. For hermetic multilayer panels covered on both sides by metal sheets with a thermal insulation layer between them, the requirement determined in Paragraph 25 of these regulations applies to the junctures of the panels which are on the warm and cold sides of the thermal insulation.

31. Derogations from the requirements established in Paragraph 25 of this Construction Standard may be allowed, provided that they are based on a calculation certifying that the condensate accumulation balance within a year’s time is not positive and does not harm the construction.  The emergence of condensates in wooden construction elements is not permissible.

VI. Thermotechnical Characteristics of Thermal Insulating Products and Construction Materials 
32. The declared thermal conductivity coefficient λD of the thermal insulating product or the declared thermal resistance RD shall be obtained from the results of measurements for the calculated average thermal conductivity values λ10m at average temperature 10°C and standard deviation [image: image20.png]A



 in accordance with the set of product standards. When measuring these thermotechnical parameters in conformity with the Construction Standards LVS ISO 8301 or LVS ISO 8302, the control conditions specified for the basic group 1b in the Construction Standard LVS EN ISO 10456 are applied:

32.1. at an average temperature of 10 °C;

32.2. for a control sample thickness which is greater than 50 mm or for the minimum thickness of the manufactured product;

32.3. after conditioning at a temperature of 23 °C  and 50% relative humidity; and

32.4. after evaluation of any possible effects from ageing.

[27 July 2004]

33. The conversion of thermotechnical values shall be performed in accordance with the Standard LVS EN ISO 10456.

34. The porous thermal insulating products shall be inlaid within the construction elements in conformity with the recommendations of the manufacturer, by utilising special functional vapour or wind barriers to protect the lighter constructions from the wind and external moisture, as well as from the negative impact of the air pressure margin between the internal and external water vapour. The effects of convection may be disregarded, provided that the density of thermal insulation is less than the values referred to in Table 3 of this Construction Standard. Thermal insulating products of a lower density may be utilised if, for the calculation of thermal conductivity coefficient λ d the thermal insulation values of the adjustment-for-working-conditions coefficient [image: image21.png]A



 w referred to in Table 2 of the Annex to this Construction Standard have been utilised. 

35. Bulk (also mechanically applied) materials may be utilised for thermal insulation, the density of which is less than that referred to in Table 3 of this Construction Standard, if the calculated value of the thermal conductivity coefficient λ d  is obtained for the declared value of the thermal conductivity coefficient by adding to the value of the declared thermal conductivity coefficient λD the adjustment-for-working-conditions coefficient [image: image22.png]A



 w in conformity with Table 2 of the Annex to this Construction Standard.

36. Where hygroscopic materials are used for insulation the thermal conductivity of which has been determined for dry samples according to the methods referred to in Standard LVS EN ISO 10456, the value [image: image23.bmp]10m obtained shall be converted to normal indoor conditions – at a temperature and relative humidity of 50%, by multiplying it with a correction factor Fu, which is determined by utilising formula (6):

      Fu = exp(fu x u23,50) , where 


(6)

 Fu – the correction factor for the transition from environments of various humidity;

 fu  - the moisture conversion coefficient for the relevant thermal insulating product;

 u23,50  - humidity (kg/kg) under normal interior conditions.

[27 July 2004]
Table 3

Minimum Density of Various Thermal Insulating Products

	Type of thermal insulating product
	Soft carpets or plates at density [image: image24.png]


 (kg/m3)
	Bulk thermal insulating product at density [image: image25.png]


 (kg/m3)

	
	
	

	Glass wool
	15
	20

	Rock wool 
	24
	25

	Cellulose-based fibre
	not regulated
	25


37. Moisture conversion coefficients fu and u23,50 are specified in Table 6 of this Construction Standard.

38. In determining the calculated heat transmittance value Ui and the thickness of the thermal insulation layer for a construction element the shrinkage of the bulk thermal insulating product during the lifetime thereof shall be taken into consideration. The extent of shrinkage for glass wool and rock wool shall not be less than 5%, but for cellulose-based fibres – not less than 20%.

39. If, in conformity with the control conditions, measurements are taken with matured (aged) materials, the correction factor [image: image26.png]A



 a may be zero.

40. The declared thermal conductivity λ D W/(m x K) shall be determined in accordance with formula (7):

λ D  ≥  λ 10m  + Δ λ s + Δ λ a



(7)

λ 10m  - the thermal conductivity value of the thermal insulating product at average temperature  10 °C in accordance with Paragraphs 32 or 36 of this Construction Standard;

Δ λ s – the correction factor for the evaluated standard deviation in accordance with Paragraph 32 of this Construction Standard; and

Δ λ a – the correction factor for ageing. 

[27 July 2004]

41. The manufacturer shall specify in the declaration and in the technical documentation the declared thermal conductivity λ D W/(m x K) for each type of thermal insulation product in accordance with the Standard LVS EN 45014.

[27 July 2004]

42. A class of thermal conductivity shall be determined for all thermal-insulating products.  The class of thermal insulating product shall be the guaranteed declared thermal conductivity thereof, which is expressed in W/(m x K) (Watts per meter and degree) and rounded up to the highest closest class indicator. The manufacturer shall indicate the class of the thermal insulating product on the product packaging.
[27 July 2004]

43. There shall be the following declared classes of thermal conductivity W/(m x K): λ cl 0.016, λ cl 0.018, λ cl 0.020, λ cl 0.022, λ cl 0.024, λ cl 0.026, λ cl 0.028, λ cl 0.030, λ cl 0.033, λ cl 0.036, λ cl 0.039, λ cl 0.042, λ cl 0.045, λ cl 0.050, λ cl 0.055, λ cl 0.060, λ cl 0.065, λ cl 0.070, λ cl 0.080, λ cl 0.090, λ cl 0.100, λ cl 0.110, λ cl 0.120, λ cl 0.130, λ cl 0.140, λ cl 0.160, λ cl 0.180, λ cl 0.200, λ cl 0.220, λ cl 0.240, λ cl 0.260, λ cl 0.280 un λ cl 0.300. 

[27 July 2004]

43.1 For thermal-insulating material, which is manufactured and the conformation of which has been certified in accordance with the harmonised European standards and which has been labelled with the CE mark, the thermal conductivity class shall be equal to the declared thermal conductivity class, which is specified in the relevant harmonised European standard.

[27 July 2004] 

43.2 If thermal-insulating material, which is manufactured in accordance with the harmonised European standards and which has been labelled with the CE mark, and has a declared product thermal resistance is RD (m2K/W), the thermal conductivity class of such product shall be determined in accordance with formula (71) and the acquired value shall be rounded up to the closest value with a precision up to 0.001 W/(m x K): 

λ cl = dN/RD, where 





(71)

dN – the nominal thickness of the thermal-insulating material in accordance with the relevant harmonised European standard, In this case, the manufacturer shall indicate the declared thermal conductivity λD or the declared thermal resistance of the construction product RD on the packaging, not indicating with a separate mark the thermal conductivity class.

44. The calculated thermal conductivity λ d W/(m x K) of a thermal insulating product shall be determined by utilising formula (8), and the adjustment-for-working-conditions coefficient [image: image27.png]A



 w shall be added in accordance with Table 2 of the Annex to this Construction Standard.

[image: image28.png]Aa= A+ A%,

(8)




45. The calculated thermal conductivity of the thermal-insulating product for the construction element determined in accordance with this Construction Standard shall be specified in the building design.

46. The values [image: image29.png]A



 w of the adjustment coefficient for the thermal insulating products most frequently used in the elements of construction are specified in Table 2 of the Annex to this Construction Standard.

47. The values of the correction coefficient [image: image30.png]A



 w specified in Table 3 of the Annex to this Construction Standard shall apply to thermal insulating products which are utilised on the ground, also in the external walls of a cellar, under the floor on the ground or outside horizontally as a protection measure against frost heave of the soil. If the density of a thermal insulating product conforms to the parameters referred to in the table, the values of the correction coefficient [image: image31.png]A



 w shall be determined by means of a linear interpolation. If the density of a thermal insulating product does not conform to the parameters referred to in the table, the utilisation thereof in such manner is not permitted.
48. The values of the correction coefficient [image: image32.png]A



 w for inverted roof constructions the thermal insulation of which extruded expanded polystyrene (XPS) or grooved sheets thereof covered with a straining cloth have been applied, shall be specified in Table 4 of the Annex to this Construction Standard. An inverted roof shall be such a roof in which the thermal insulation layer is laid over the waterproofing layer.

49. The calculated thermal conductivity shall be utilised in specifying the value of the thermal conductivity coefficient Ui.

50. The calculated thermal conductivity λ d of building materials and construction products to be used in the state-regulated sector, the compliance of which has as thermal insulating products not been attested in accordance with Cabinet Regulation No.181 of 30 April 2001, Procedures for Conformity Assessment of Construction Products in the State-Regulated Sector, shall be specified in accordance with Table 7 of the Annex to this Construction Standard.

VII. Thermal Lag of Construction Elements
51. The thermal lag D of a construction element shall be calculated by utilising formula (9):

D = Σ Si / U = Σ Ri SI, where   


(9)

Si – the heat absorption coefficient W/(m2 x K) of a construction element;

Ri – the calculated heat resistance (m2 x K)/W of a construction element which is determined by utilising formula (10):

Ri= 1/Ui (m2 x K)/W (10)

52. The heat absorption coefficient Si of a construction element shall be calculated by utilising formula (11):

[image: image33.png],27 fAp(0,001c +0,04e) W/(m? x K) , kur
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where
λ - the thermal conductivity W/(m x K) of a building material or thermal insulating product;

[image: image34.png]


 - the density (kg/m3) of a building material or thermal insulating product;
c – the specific heat capacity J/(kg x K) of a building material or thermal insulating product;

[image: image35.png]


 - the gravimetric moisture of a building material or thermal insulating product in percentage (kg/kg) x 100, which is determined in accordance with Table 5 of the Annex to this Construction Standard.
53. The dimensions λ, [image: image36.png]


 and c for some building materials and thermal insulating products are specified in Tables 6 and 7 of the Annex to this Construction Standard. The gravimetric moisture of some building materials and thermal insulating materials for the calculations of thermal lag in percentage are specified in Table 5 of the Annex to this Construction Standard. For thermal insulating products the calculated thermal conductivity λ d of which is specified in accordance with this Construction Standard, in calculations of lag = λ. d.

54. The thermal lag D of a building material shall be utilised in the capacity calculations for heating and ventilation systems in accordance with Latvian Construction Standard LBN 231 Heating and Ventilation of Buildings.
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J. Krūmiņš

Annex 

to Latvian Construction Standard LBN 002-01

Thermotechnics of Building Envelopes

Approved by Cabinet Regulation No. 495, 

27 November 2001

Table 1

Water Vapour Diffusion-Equivalent Air Layer sd for Membrane Materials

	No.

 
	Product or material
	Water vapour diffusion-equivalent air layer sd for membrane materials (m) 

	1.
	Polyethylene film 0.15 mm
	50

	2.
	Polyethylene film 0.2 mm
	75

	3.
	Polyethylene film  0,25 mm
	100

	4.
	Polyester film 0,2 mm
	50

	5.
	Polyvinyl chloride (PVC) film
	30

	6.
	Aluminium foil 0,05 mm
	1500

	7.
	Polyethylene film (squeeze-clamped) 0,15 mm
	8

	8.
	Polyethylene film (squeeze-clamped) 0,20 mm
	12

	9.
	Glassine 1 mm
	2

	10.
	Prepared roofing paper
	15

	11.
	Aluminium-based paper 0,4 mm
	10

	12.
	Air pervious (breathing) windproof membrane
	0,2

	13.
	Acrylic paint (0,1-0,2 mm layer)
	1

	14.
	Latex paint (0,1 mm layer)
	0,3

	15.
	Alkyd paint (0,1 mm layer)
	4

	16.
	Polyurethane paint (0,03 mm layer) 
	4

	17.
	Silicate paint (0,1 mm layer)
	0,2

	18.
	Vinyl wallpaper
	2


Table 2

 Adjustment Coefficient [image: image37.png]A



 w W/(m x K) for Materials to be Used in Construction Elements and for Products under Various Thermal Insulating Work Conditions

	No.
	Name and density of thermal insulating material or product
	Ventilated construction element
	Unventilated construction element

	
	
	[image: image38.png]A



 w (W/mK)
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 w (W/mK)

	
	
	
	

	1.
	Rock wool [image: image40.png]


 < 24 kg/m3
	0,006
	0,008

	2.
	Rock wool [image: image41.png]


 > 24 kg/m3
	0,001
	0,002

	3.
	Loose-fill rock wool [image: image42.png]


 < 25 kg/m3
	0,008
	may not be used

	4.
	Glass wool [image: image43.png]


 < 15 kg/m3
	0,006
	0,008

	5.
	Glass wool [image: image44.png]


 > 15 kg/m3
	0,001
	0,002

	6.
	Loose-fill glass wool [image: image45.png]


 < 20 kg/m3
	0,008
	may not be used

	7.
	Loose-fill cellulose-based fibre (Eco Wool) [image: image46.png]


 < 25 kg/m3
	0,02
	may not be used

	8.
	Loose-fill cellulose-based fibre (Eco Wool)  [image: image47.png]


 > 25 kg/m3
	0,01
	may not be used

	9.
	Hydraulically entangled pulp fibre

[image: image48.png]


 = 35-75 kg/m3
	0,01
	0,02

	10.
	Extruded polystyrene (XPS) plates
	0,001
	0,002

	11.
	Phenol and carbamide-formaldehyde plastic foam plates
	0,02
	0,03

	12.
	Aerated concrete [image: image49.png]


 < 400 kg/m3
	0,015
	0,02

	13.
	Aerated concrete 400 < [image: image50.png]


 < 600 kg/m3
	0,03
	0,04

	14.
	Aerated concrete [image: image51.png]


 > 600 kg/m3
	0,07
	0,08

	15.
	Reed plates [image: image52.png]


 = 200 kg/m3
	0,035
	may not be used

	16.
	Perchlor vinyl plastic foam sheets


	0,012
	0,015

	17.
	Expanded polystyrene (EPS) plates
	0,012
	0,015

	18.
	Foam gypsum [image: image53.png]


 = 500 kg/m3
	0,07
	0,08

	19.
	Foam polyurethane and foam polyurethane plates
	0,012
	0,015

	20.
	Straw plates (with liquid glass binder)

[image: image54.png]


 = 350 kg/m3
	0,045
	may not be used

	21.
	Fibrolite and arbolite plates [image: image55.png]


 = 300 kg/m3
	0,007
	0,008

	22.
	Fibrolite and arbolite plates [image: image56.png]


 = 800 kg/m3 
	0,015
	0,017

	23.
	Keramzite concrete 400 < [image: image57.png]


 < 600 kg/m3
	0,01
	0,02

	24.
	Keramzite concrete 600 < [image: image58.png]


 < 800 kg/m3
	0,025
	0,045

	25.
	Keramzite concrete 800 < [image: image59.png]


 < 1000 kg/m3
	0,05
	0,07

	26.
	Peat plates 200 < [image: image60.png]


 < 300 kg/m3
	0,015
	0,02

	27.
	Crude fibre and particle plates  [image: image61.png]


 = 200 kg/m3
	0,015
	may not be used

	28.
	Crude fibre and particle plates 

[image: image62.png]


 = 1000 kg/m3
	0,11
	may not be used

	29.
	Foamglass [image: image63.png]


 = 200 kg/m3
	0,02
	0,025

	30.
	Foamglass [image: image64.png]


 = 400 kg/m3
	0,035
	0,04


Note. In ventilated air separating layers the thermal insulating products shall be protected from outside by a wind barrier or the surface thereof shall be provided with a thermal insulating product against enforced convection effects upon the thermal conductivity of the thermal insulating material. This condition does not apply to cold attics in which the speed of the airflow above the thermal insulating materials does not exceed 0,5 m/s.
Table 3

 Adjustment Coefficient under Increased Humidity Conditions for Various Density [image: image65.png]


 (kg/m3) Thermal Insulating Products which are in Direct Contact with the Soil

	No.


	Insulating product
	For unilateral contact with the soil 

[image: image66.png]A



 w
	For bilateral (mutual) contact with the soil

[image: image67.png]A



 w

	
	
	
	

	1.
	Aerated concrete [image: image68.png]


 = 300-600 kg/m3
	0,02-0,04
	may not be used

	2.
	Keramzite concrete [image: image69.png]


 = 400-600 kg/m3
	0,01-0,02
	may not be used

	3.
	Keramzite  fill [image: image70.png]


 = 200-400 kg/m3
	0,05-0,06
	0,06-0,07

	4.
	Mineral wool [image: image71.png]


 > 100 kg/m3
	0,005
	0,01

	5.
	Expanded polystyrene (EPS) [image: image72.png]


 > 30 kg/m3
	0,01
	0,02

	6.
	Extruded polystyrene (XPS)

[image: image73.png]


 > 25 kg/m3
	0,002
	0,004


Table 4

Adjustment Coefficient [image: image74.png]A



 w W/(m x K) for under Increased Humidity Conditions Extruded Polystyrene (XPS) Plates, the Density [image: image75.png]


 of which [image: image76.png]


 = 25-40 kg/m3 and which are in an Inverted Roof 
	No.
	Type of a construction
	[image: image77.png]A



 w (W/mK)

	
	
	

	1.
	Open ventilated surface:
	

	1.1.
	one extruded polystyrene (XPS) layer and gravel dike
	0,001

	1.2.
	two extruded polystyrene (XPS) layers and gravel dike
	0,003

	2.
	Closed unventilated surface:
	

	2.1.
	roof terraces with extruded polystyrene (XPS) thermal insulation and covered with humus
	0,008

	2.2.
	extruded polystyrene insulation (XPS)  under pavement
	0,008

	2.3.
	extruded polystyrene (XPS) insulation under concrete surface in car parks
	0,008


Table 5

Gravimetric Moisture [image: image78.png]


 of Various Construction Materials and Thermal Insulating Products in Percentage for Calculating Thermal Lag

	No.
	Material
	Gravimetric moisture [image: image79.png]


 

(%)

	
	
	

	1.
	Expanded polystyrene (EPS)
	10

	2.
	Foam polyurethane 
	5

	3.
	Reinforced concrete
	3

	4.
	Keramzite concrete
	10

	5.
	Slag concrete
	8

	6.
	Aerated concrete
	12

	7.
	Mortar
	4

	8.
	Brick wall
	4

	9.
	Conifers
	20

	10.
	Oak
	15

	11.
	Particle boards
	12

	12.
	Sand
	2

	13.
	Keramzite
	3

	14.
	Slag
	4


Table 6

Thermotechnical Measures of Characteristics and Calculation Values of Thermal Insulation Products and Construction Materials

	No.
	Material
	Density [image: image80.png]


 0
(kg/m3)
	Moisture at a relative air humidity of 50% and at a temperature of 23°C u 23,50

(kg/kg)
	Moisture at a relative air humidity of 80% and at a temperature of 23°C u 23,80

(kg/kg)
	Moisture conversion coefficient

fu
	Vapour diffusion resistance factor

µ
	Specific heat capacity

c

J/(kg x K)

	
	
	
	
	
	
	
	

	1.
	Expanded polystyrene (EPS)
	10-50
	0,01
	0,01
	0,1
	60
	1450

	2.
	Extruded polystyrene (XPS)
	20-65
	0,001
	0,0015
	0,1
	150
	1450

	3.
	Foam polyurethane boards
	28-55
	0,02
	0,03
	0,3
	60
	1400

	4.
	Phenol plastic foam
	20-50
	0,02
	0,03
	0,2
	50
	1400

	5.
	Glass wool 
	10-120
	0,004
	0,005
	2,5
	1
	1030

	6.
	Rock wool 
	15-200
	0,004
	0,005
	2,5
	1
	1030

	7.
	Foam glass
	100-150
	0
	0
	0
	106
	1000

	8.
	Perlite boards
	140-240
	0,02
	0,03
	0,8
	5
	900

	9.
	Cork plates
	90-160
	0,05
	0,07
	1,0
	10
	1560

	10.
	Phenol and carbamide-formaldehyde plastic foam
	10-30
	0,1
	0,15
	0,7
	2
	1400

	11.
	Sprayed polyurethane foam
	10-30
	0,02
	0,03
	0,3
	60
	1400

	12.
	Wood wool with liquid glass
	30-150
	0,12
	0,2
	1,0
	5
	1600

	13.
	Wood wool with cement
	250-450
	0,06
	0,1
	1,0
	5
	1470

	14.
	Fibre board (soft)
	150-250
	0,1
	0,16
	1,5
	10
	1400

	15.
	Loose-fill glass wool 
	15-60
	0,004
	0,005
	2,5
	1
	1030

	16.
	Loose-fill rock wool 
	20-60
	0,004
	0,005
	2,5
	1
	1030

	17.
	Loose-fill cellulose-based fibre (Eco Wool) 
	20-60
	0,11
	0,18
	0,5
	2
	1600

	18.
	Loose-fill foam perlite 
	30-150
	0,01
	0,02
	3
	2
	900

	19.
	Loose-fill keramzite
	200-400
	0
	0,001
	4
	2
	1080

	20.
	Loose-fill expanded polystyrene (particulate matters)
	10-30
	0,01
	0,02
	0,2
	2
	1400

	21.
	Clay bricks
	1000-2400
	0,006
	0,01
	10
	16
	1000

	22.
	Calcium silicate
	1000-2000
	0,006
	0,012
	4
	20
	1000

	23.
	Pumice concrete
	500-1300
	0,025
	0,045
	2,6
	50
	1000

	24.
	Concrete with airtight filling
	1600-2400
	0,011
	0,018
	6,4
	150
	1000

	25.
	Industrially produced stone
	1600-2400
	0,011
	0,018
	6,4
	150
	1000

	26.
	Concrete filled with expanded polystyrene
	600-1200
	0,06
	0,10
	3
	120
	1000

	27.
	Keramzite concrete
	400-700
	0,02
	0,03
	2,6
	6
	1000


Table 7

Calculated Values of Thermotechnical Measures of Characteristics of Construction Materials and other Materials

	No.
	Group of materials
	Material
	Density

[image: image81.png]


0

(kg/m3)
	Thermal conductivity

λd
W/(m x K)
	Specific heat capacity

c

J/(kg x K)
	Water vapour resistance factor

µ

	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	

	1.
	Metals
	aluminium
	2700
	220
	890
	[image: image82.png]


 (106)

	
	
	duralumin
	2800
	160
	880
	[image: image83.png]


 (106)

	
	
	brass
	8400
	120
	380
	[image: image84.png]


 (106)

	
	
	bronze
	8700
	65
	380
	[image: image85.png]


 (106)

	
	
	copper
	8900
	370
	380
	[image: image86.png]


 (106)

	
	
	low-carbon steel 
	7900
	75
	450
	[image: image87.png]


 (106)

	
	
	pig iron
	7500
	50
	450
	[image: image88.png]


 (106)

	
	
	alloy steel
	7800
	50
	450
	[image: image89.png]


 (106)

	
	
	reinforcing steel
	7850
	58
	480
	[image: image90.png]


 (106)

	
	
	stainless steel
	7900
	17
	460
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 (106)

	
	
	lead
	11300
	35
	130
	[image: image92.png]


 (106)

	
	
	zinc
	7100
	110
	380
	[image: image93.png]


 (106)

	2.
	Wood and materials on the basis thereof
	homogeneous wood
	150
	0,07
	1610
	40

	
	
	
	300
	0,10
	1610
	40

	
	
	
	500
	0,13
	1610
	40

	
	
	
	1000
	0,24
	1610
	40

	
	
	plywood
	150
	0,07
	1610
	400

	
	
	
	300
	0,10
	1610
	400

	
	
	
	500
	0,13
	1610
	400

	
	
	
	1000
	0,24
	1610
	400

	
	
	particle board
	300
	0,10
	1700
	50

	
	
	
	500
	0,14
	1700
	50

	
	
	
	700
	0,18
	1700
	50

	
	
	particle board with concrete binder
	1200
	0,23
	1500
	50

	
	
	hardboard
	400
	0,09
	1700
	10

	
	
	
	600
	0,15
	1700
	10

	
	
	
	800
	0,18
	1700
	10

	
	
	pressed paperboard
	1000
	0,23
	2300
	10

	
	
	paper
	1000
	0,27
	2300
	-

	
	
	corrugated cardboard
	650
	0,18
	2300
	7

	3.
	Gypsum
	gypsum
	600
	0,18
	1000
	10

	
	
	
	1500
	0,54
	1000
	10

	
	
	gypsum paperboard
	900
	0,25
	1050
	10

	4.
	Mortar
	normal masonry mortar, mixed on the building site
	1800
	0,9
	1100
	10

	5.
	Concrete
	cast concrete with fragments or shingles
	1600
	0,7
	1080
	100

	
	
	
	2400
	2,0
	1060
	130

	
	
	reinforced concrete
	2500
	2,0
	840
	100

	
	
	clay with straw
	800
	0,4
	1260
	-

	
	
	sawdust concrete
	800
	0,3
	1460
	2

	
	
	
	1000
	0,4
	1520
	2,5

	
	
	slag concrete
	1400
	0,93
	840
	30

	6.
	Stones
	basalt
	2700-3000
	3,5
	860
	10000

	
	
	granite
	2500-3000
	2,8
	800
	10000

	
	
	sandstone
	2000-2500
	2,0
	860
	40

	
	
	limestone
	2000-2500
	2,5
	870
	200

	
	
	dolomite
	2400
	2,2
	880
	10

	7.
	Soils
	clay
	1200-1800
	1,5
	1670-2500
	-

	
	
	gravel and sand
	1700-2200
	2,0
	910-1180
	-

	8.
	Water,

ice,

snow
	water (10 °C)
	1000
	0,6
	4187
	-

	
	
	ice (0 °C)
	900
	2,2
	2000
	-

	
	
	snow (new)

< 30 mm
	100
	0,06
	2000
	-

	
	
	snow (new)

30-70 mm
	200
	0,12
	2000
	-

	
	
	snow (slightly sunk) 70-100 mm
	300
	0,23
	2000
	-

	
	
	snow (significantly sunk) > 200mm
	500
	0,70
	2000
	–

	9.
	Plastering
	cement-perlite
	1000
	0,3
	840
	4

	
	
	cement-slag

expanded polystyrene (EPS)
	1400
	0,7
	840
	6

	
	
	gypsum-perlite
	600
	0,25
	840
	4

	
	
	gypsum
	1300
	0,65
	840
	6

	
	
	limestone-sand-cement
	1700
	0,9
	840
	6

	
	
	limestone-sand
	1600
	0,8
	840
	5

	
	
	polymer cement
	1800
	1,0
	840
	10

	10.
	Glass
	quartz glass
	-
	1,4
	700
	 (106)

	
	
	glass mosaic
	2000
	1,2
	1000
	 (106)

	
	
	simple window glass
	2500
	1,0
	720
	 (106)

	11.
	Gas
	air
	1,23
	0,025
	1008
	1

	
	
	argon
	1,7
	0,017
	519
	1

	
	
	krypton
	3,56
	0,009
	245
	1

	
	
	xenon
	5,90
	0,0055
	160
	1

	
	
	carbon dioxide (CO2)
	1,95
	0,014
	820
	1

	12.
	Plastic, hard (without pores)
	acrylic
	1050
	0,20
	–
	10000

	
	
	polycarbonates
	1200
	0,21
	1200
	5000

	
	
	PTFE
	2200
	0,23
	1000
	10000

	
	
	hard polyvinyl chloride (PVC) film
	1390
	0,18
	900
	50000

	
	
	polyvinyl chloride (PVC) with 40% softener
	1200
	0,14
	1000
	50000

	
	
	polyethylene, high density (HD) 
	980
	0,40
	1800
	100000

	
	
	polyethylene, low density (LD)
	920
	0,32
	2100
	100000

	
	
	polystyrene
	1050
	0,18
	1300
	100000

	
	
	polyacetal
	1410
	0,30
	1400
	100000

	
	
	phenol-formaldehyde 
	1400-1800
	0,3-0,7
	1200
	-

	
	
	polypropylene
	910
	0,22
	1700
	10000

	
	
	EPDM
	1150
	0,20
	1000
	6000

	
	
	PMMA (acrylate)
	1180
	0,18
	1500
	-

	
	
	polyurethane
	1200
	0,25
	1800
	6000

	
	
	polyamide
	1130
	0,25
	1700
	-

	
	
	-epoxy resins
	1200
	0,23
	800-1400
	10000

	13.
	Silicones
	pure silicone
	1000-1050
	0,25-0,35
	1000
	5000

	
	
	filled silicone
	1300-1450
	0,35-0,5
	1000
	5000

	14.
	Rubber
	polysobutylen
	920
	0,13
	1130
	–

	
	
	butyl (hot smelted)
	1200
	0,24
	–
	200000

	
	
	neoprene
	1240
	0,23
	2140
	

	
	
	porous rubber
	60-80
	0,04
	1500
	7000

	15.
	Glazing 

distance pieces
	solid butyl rubber
	–
	0,24
	–
	200000

	
	
	polyester resins
	1,4
	0,19
	1200
	200000

	
	
	Kiesel gel
	–
	0,13
	–
	-

	
	
	silicone foam
	–
	0,12
	–
	-

	16.
	Materials for

tamping
	nylon
	1140
	0,23
	1700
	-

	
	
	urethane (liquid)
	–
	0,3
	–
	-

	
	
	silicone foam
	–
	0,12
	–
	-

	
	
	elastic vinyl
	–
	0,12
	–
	-

	
	
	flexible porous rubber
	70
	0,05
	–
	-

	
	
	polyethylene foam
	36
	0,06
	2300
	100

	17.
	Roofings
	asphalt
	2100-2300
	0,7
	1500
	50000

	
	
	bitumen
	1000
	0,13
	1000
	50000

	
	
	prepared roofing paper
	1100
	0,23
	1000
	50000

	
	
	clay roof tiles
	1900
	0,9
	900
	10

	
	
	concrete roof tiles
	2100
	1,4
	1000
	50

	18.
	Floor coverage
	linoleum
	1300
	0,17
	1400
	5000

	
	
	cork linoleum
	500-700
	0,10
	1300
	1500

	
	
	carpet floors
	–
	0,07
	–
	5

	
	
	plastics and rubber
	1200-1700
	0,17-0,27
	1400
	10000

	19.
	Solid brick wall 
	ceramic bricks

sand-cement grout
	1800
	0,81
	880
	10

	
	
	silicate bricks

sand-cement grout
	1800
	0,87
	880
	10

	20.
	Hollow brick

wall
	ceramic bricks 1400 kg/m3gross

sand-cement grout
	1600
	0,64
	880
	15

	
	
	ceramic bricks 1300 kg/m3gross

sand-cement grout
	1400
	0,58
	880
	15

	
	
	ceramic bricks 1000 kg/m3gross

sand-cement grout
	1200
	0,52
	880
	15

	
	
	silicate bricks

sand-cement grout
	1500
	0,81
	880
	15

	
	
	silicate bricks

sand-cement grout
	1400
	0,76
	880
	15
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