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BȊvkonstruktǭvorisinǕjumu testǛġanas stendi
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Vieta: Latvija, Rǭga, LU BD

PamatnostǕdnes:

- vienǕdi ekspluatǕcijas apstǕkǸi ïLatvijas klimats;

- vienǕds iekġǛjais tilpums, bȊvkonstrukciju siltuma 

caurlaidǭba Uun orientǕcija telpǕ

- vienǕds aprǛǵinǕtais energopatǛriǺġ;

- vienǕda iekġtelpu temperatȊra un gaisa apmaiǺa;

- daudzpusǭgs ilgtermiǺa monitorings.  ±ŜƴǘƛƭŢƧŀƳŀǎ 
ŦŀǎņŘŜǎ



ǔrsienu konstrukcijas no atġǵirǭgiem materiǕliem
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CER ςdobi keramikas bloki (440 mm) ŀǊ ŀƪƳŜƴǎ ǾŀǘŜǎ ǎƛƭǘƛƴņƧǳƳǳ ņǊǇǳǎŢ
AER ςƎņȊōŜǘƻƴŀ ōƭƻƪƛ όотр ƳƳύ ŀǊ ŀƪƳŜƴǎ ǾŀǘŜǎ ǎƛƭǘƛƴņƧǳƳǳ ņǊǇǳǎŢ
PLY  ςǎŀǇƭņƪǑƸŀ ǇŀƴŜưƛ ŀǊ akmΦ ǾŀǘŜǎ ǇƛƭŘơƧǳƳǳ όнлл ƳƳύ ǳƴ ŦƛōǊƻƭơǘǳ(70 mm)
EXP ςƪŜǊŀƳƛǎƪƛŜ ōƭƻƪƛ όрлл ƳƳύ ŀǊ ǇƻƭƛǎǘƛǊƻƭŀ ƎǊŀƴǳƭņƳ ŘƻōǳƳƻǎ
LOG ςŦǊŢȊōŀưƫƛ(200 mm) ŀǊ ŀƪƳŜƴǎ ǾŀǘŜǎ ǎƛƭǘƛƴņƧǳƳǳ ƛŜƪǑǇǳǎŢ

Uº0,16 W/m2K

DǊơŘǳ ǳƴ ƎǊƛŜǎǘǳ ǇņǊǎŜƎǳƳǳ ƪƻƴǎǘǊǳƪŎƛƧŀǎ ǾƛǎƛŜƳ ǎǘŜƴŘƛŜƳ ƛǊ ǾƛŜƴņŘŀǎ



GǕzbetona bloki ar elastǭgǕs akmens vates slǕni ǕrpusǛ

Aerated concrete blocks with flexible stone wool layer outside

ǔrsienas slǕǺi / Wall layers d, mm
l,

W/(mĿK)

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

GǕzbetona sienu bloki / Aerated concrete blocks 375 0,092

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

Akmens vate + koka karkass/ Stone wool + Timber

frame
50 0,039

VǛja aizsardzǭbas plǕksne / Wind protection slabs 30 0,034

VentilǛjama gaisa sprauga / Ventilation gap 30

SaplǕksnis/ Plywood 6,5

Koka latu apġuvums / Vertical wood siding 40

AER

U= 0,160 

W/(m2K)

Uw= 0,82 

W/(m2K)

UW= 0,72 W/(m2K)

g=0,5

U= 0,153 W/(m2K)

Svars / Weightï165 (kg/m2)

U= 0,173 

W/(m2K)



ModuǸveidasaplǕkġǺa paneǸi ar elastǭgǕs akmens vates pildǭjumu

Modular plywood panels with flexible stone wool insulation fillingPLY

ǔrsienas slǕǺi / Wall layers d, mm

l,

W/(mĿK

)

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

FibrolǭtaplǕksne/ Fibrolite 75 0,071

SaplǕksnis/ Plywood 20 0,17

ElastǭgǕakmens vate + koka karkass/ Stone wool +

Timber frame
100+100 0,041

SaplǕksnis/Plywood 20 0,17

VentilǛjama gaisa sprauga / Ventilation gap 30

SaplǕksnis/ Plywood 6,5

Koka latu apġuvums / Vertical wood siding 40

U= 0,154 W/(m2K)

Svars / Weightï79 (kg/m2)

U= 0,160 

W/(m2K)

Uw= 0,82 

W/(m2K)

UW= 0,72 W/(m2K)

g=0,5

U= 0,173 

W/(m2K)



Dobi keramiskie bloki ar speciǕlu siltumizolǕcijas granulu pildǭjumu

Perforated ceramic blocks filled with insulating granulesEXP

U= 0,160 

W/(m2K)

Uw= 0,82 

W/(m2K)

UW= 0,72 W/(m2K)

g=0,5

U= 0,173 

W/(m2K)

U= 0,159 W/(m2K)

Svars / Weightï426 

(kg/m2)

ǔrsienas slǕǺi / Wall layers d, mm
l,

W/(mĿK)

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

Keramiski sienu bloki ar siltuma izolǕcijas granulǕm 

dobumos / Perforated ceramic blocks filled with 

insulating granules

510 0,085

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

VentilǛjamagaisa sprauga / Ventilation gap 30

SaplǕksnis/ Plywood 6,5

Koka latu apġuvums / Vertical wood siding 40



FrǛzbaǸǵi ar elastǭgǕs akmens vates siltumizolǕcijas starpslǕni

Laminated beams with flexible stone wool insulation layer insideLOG

U= 0,160 

W/(m2K)

Uw= 0,82 

W/(m2K)

UW= 0,72 W/(m2K)

g=0,5

U= 0,173 

W/(m2K)

U= 0,150 W/(m2K)

Svars / Weight - 152 (kg/m2)

ǔrsienas slǕǺi / Wall layers d, mm

l,

W/(mĿK

)

FrǛzbaǸǵuimitǕcijaskoku apdare / Wood Paneling 40 0,13

Tvaika izolǕcija /Vapor barrier

ElastǭgǕakmens vate + koka karkass/ Stone wool +

Timber frame
100+100 0,044

FrǛzbaǸǵi /Laminated beams 200 0,13

VentilǛjama gaisa sprauga / Ventilation gap 30

SaplǕksnis/ Plywood 6,5

Koka  latu apġuvums / Vertical wood siding 40



Dobi keramiskie bloki ar elastǭgǕs akmens vates siltumizolǕciju

Perforated ceramic blocks with flexible stone wool insulation outsideCER

U= 0,160 

W/(m2K)

Uw= 0,82 

W/(m2K)

UW= 0,72 W/(m2K)

g=0,5

U= 0,173 

W/(m2K)

U= 0,151 W/(m2K)

Svars / Weightï363 

(kg/m2)

ǔrsienas slǕǺi / Wall layers d, mm
l,

W/(mĿK)

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

Keramiski sienu bloki/ Ceramic blocks 440 0,175

KaǸǵa-cementa apmetums / Chalk-cement plaster 15 0,7

ElastǭgǕsamens vates plǕksne + koka karkass/ Stone wool +

Timber frame
125 0,043

VǛja aizsardzǭbas plǕksne / Wind protection board 30 0,034

VentilǛjama gaisa sprauga / Ventilation gap 30

SaplǕksnis/ Plywood 6,5

Koka latu apġuvums / Vertical wood siding 40



TestǛġanas stendu izveides gaita

{ǘŜƴŘƛ ǳȊōǹǾŢǘƛ ƭŀƛƪņ ƴƻ нлмнΦƎΦ ǎŜǇǘŜƳōǊŀ ƭơŘȊ нлмоΦƎΦ ŦŜōǊǳņǊƛƳΣ Ǉƛƭƴơōņ ŀǇǊơƪƻǘƛ ŀǊ 
ƳŢǊǎƛǎǘŢƳņƳƭơŘȊ нлмоΦƎΦ ŀǇǊơƭƛƳΣ ǇņǊōŀǳŘŜǎ ǳƴ ƳŢǊơƧǳƳƛ ǳȊǎņƪǘƛ нлмоΦƎΦ ƧŀƴǾņǊơ  



Apkures sistǛmas
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{ņƪƻǘƴŢƧƛ нлмоΦƎΦ ǳȊǎǘņŘơǘŀǎ ƪƻƳōƛƴŢǘŀǎ 
ƛŜƪņǊǘŀǎΥ Ǝŀƛǎǎ ςgaiss ǎƛƭǘǳƳǎǹƪƸƛ

нлмпΦƎΦ ŦŜōǊǳņǊơ ǘƛƪŀ ǳȊǎņƪǘƛ ǎŀƭơŘȊƛƴƻǑƛŜ 
ƳŢǊơƧǳƳƛ ƛȊƳŀƴǘƻƧƻǘΥ 

- gaiss -ǹŘŜƴǎ ǎƛƭǘǳƳǎǹƪƴƛar akumulatoru 
ǳƴ ȊŜƳŀǎ ǘŜƳǇŜǊŀǘǹǊŀǎ ƪƻƴǾŜƪǘƻǊǳ όt[¸ύΤ

-ŜƭŜƪǘǊƛǎƪƻ ŀǇƪǳǊƛ ό/9wύ ƪņ ǊŜŦŜǊŜƴŎƛΦ 

bƻ нлмпΦƎΦ ƳŀƛƧŀ ǎņƪŀƳ ƛȊƳŢƒƛƴņǘΥ 

gaiss ςǹŘŜƴǎ ǎƛƭǘǳƳǎǹƪƴƛar zemas 
ǘŜƳǇŜǊŀǘǹǊŀǎ ƪŀǇƛƭņǊƻ ǇŀƪƭņƧŀ ǘƛǇŀ 
siltummaini.

нлмрΦκнлмсΦ ŀǇƪǳǊŜǎ ǎŜȊƻƴņΥ 

ǘƛŜƪ ƛȊƳŀƴǘƻǘƛ ǘƛƪŀ ŜƭŜƪǘǊƛǎƪƛŜ ǎƛƭŘơǘņƧƛ



MǛrǭjumi, datu uzkrǕġana un pǕrraide
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±ƛŘŜǎ ǇŀǊŀƳŜǘǊǳ ƳŢǊơƧǳƳƛΥ
Å Temperatǹra un mitrums:

ÅŘŀȌņŘƻǎ ŀǳƎǎǘǳƳƻǎ ǳƴ ǾƛŜǘņǎ ǘŜƭǇņΣ
ÅǎǘŀǊǇ ƪƻƴǎǘǊǳƪŎƛƧǳ ǎƭņƸƛŜƳΣ
ÅƭƻƎǳ ǳƴ ŘǳǊǾƧǳ ƛŜōǹǾŜǎ ȊƻƴņǎΣ
ÅņǊņ ǳƴ ōŢƴƛƸƻǎΣ

Å Solņrņ ǊŀŘƛņŎƛƧŀ ƛŜƪǑņ ǳƴ ņǊņΣ
Å±ŢƧŀ ņǘǊǳƳǎ ǳƴ ǾƛǊȊƛŜƴǎ ņǊņ,
Å Gaisa ǇƭǹǎƳǳ ƛƴǘŜƴǎƛǘņǘŜǎ ŘŀȌņŘņǎ ǘŜƭǇŀǎ ǾƛŜǘņǎΣ
Å{ƛƭǘǳƳŀ ǇƭǹǎƳŀǎ ŎŀǳǊ ōǹǾƪƻƴǎǘǊǳƪŎƛƧņƳΦ
Å9ƴŜǊƎƻǇŀǘŢǊƛƸǑǳƴ ƳƻƳŜƴǘņƴņ ƧŀǳŘŀ

AIR.LOFT

CEILING

FLOOR

WALL.CONSTR

WALL.WOOL

AIR.UNDER

AIR.ROOM-1

AIR.ROOM-2

AIR.ROOM-3

AIR.ROOM-4

AIR.ROOM-5

AIR.ROOM-6

5ŀǘǳ ŀǇǎǘǊņŘŜΥ
Å logerisŘŀǘǳ ǳȊƪǊņǑŀƴŀƛ ƪŀǘǊņ ǎǘŜƴŘņΣ
Å datu Wi-Fi ƴƻǎǹǘơǑŀƴŀ ǾƛŜƴǊŜƛȊ ŘƛŜƴƴŀƪǘơ ǳȊ 

serveri,
Å Řŀǘǳ ƎƭŀōņǑŀƴŀΣ ǇŢŎŀǇǎǘǊņŘŜ ǳƴ ŀƴŀƭơȊŜ 
ƭŀōƻǊŀǘƻǊƛƧŀǎ ǘơƪƭņΦ

¢ŜƳǇŜǊŀǘǹǊŀǎ ǳƴ ƳƛǘǊǳƳŀ ǎŜƴǎƻǊǳ 
izvietojums 



TermogrǕfiskais apsekojums (LVS EN 13187)



TermogrǕfiskais apsekojums ar ȹP=50 Pa

Pirms blǭvǛġanas 

PǛc blǭvǛġanas



0

0,5

1

1,5

2

2,5

3

3,5

LOG CER AER EXP PLY

m3/(m 2Ҏh)
2012, underpressure 2012, overpressure

2013, underpressure 2013, overpressure

Gaisa caurlaidǭba (LVS EN 13829)

Pirms/pǛc blǭvǛġanas

LBN 002-01 prasǭbas



Gaisa apmaiǺa (çiezǭmǛtǕè gǕze) (LVS EN 13187)

VENT:OFF      VENT:NORMVENT:HIGH VENT:NORM

0,0

0,2

0,4

0,6

AER CER EXP LOG PLY

n (h-1) summer winter



Apkures sistǛmu efektivitǕtes noteikġana



Apkures sistǛmu efektivitǕtes (AEE) noteikġana

Stends AER CER EXP LOG PLY ±ƛŘŢƧŀƛǎ

Tout
ApkuressƛǎǘŢƳŀA-A EL A-W.C A-A A-W.F

AEE

1.4 1.0 1.1 1.4 2.5 +3ϲC

1.7 1.0 0.9 1.7 2.3 -0.4ϲC

1.7 1.0 0.9 1.7 2.5 -0.2ϲC

¢ŜƳǇŜǊŀǘǹǊŀǎ ǎǾņǊǎǘơōŀǎ

±ƛǎƛ ƭƛŜǘƻǘƛŜ ǎƛƭǘǳƳŀ ǎǹƪƸƛ ƛǊ 
ǇņǊŘƛƳŜƴǎƛƻƴŢǘƛǇǊƛŜƪǑ ǘƛƪ ƳŀȊņƳ 
ŢƪņƳΣ ōŜǘ ƪƻǇǳƳņ ƛŜƎǹǘƛŜ ǊŜȊǳƭǘņǘƛ ƛǊ 
ŘŜǊơƎƛ ƪǾŀƭƛǘŀǘơǾŀƛ ǎŀƭơŘȊƛƴƻǑŀƛ ŀƴŀƭơȊŜƛ.

bƻǘŜƛƪǘņǎ !99 ƪƻŜŦƛŎƛŜƴǘŀ ǾŢǊǘơōŀǎ ƛǊ 
ǾŀƛǊņƪŀǎ ǊŜƛȊŜǎ ȊŜƳņƪŀǎ ǇŀǊ 
ǎǘŀƴŘŀǊǘƛȊŢǘņƳ COP and SCOP ǾŢǊǘơōņƳ 
ǳƴ ǇŀǊņŘŀ ǊŜņƭƻ ŜƭŜƪǘǊƻŜƴŜǊƒƛƧŀ 
ǇŀǘŢǊƛƸǳ.

wŜȊǳƭǘņǘƛ ƴŜǊŜǇǊŜȊŜƴǘŢ ŀǇƪǳǊŜǎ 
ǎƛǎǘŢƳŀǎ ƪƻǇǳƳņΣ ōŜǘ ǘƻ ƛȊƳŀƴǘƻǑŀƴǳ 
ƴƻǘŜƛƪǘņ ǊŜȌơƳņ.



Apkures sistǛmu efektivitǕte atkarǭbǕ no reģǭma

AEE=2.6 AEE=1.1 AEE=0.1
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0% 2% 4% 6%

5ŀǊōơōŀǎ ƭŀƛƪǎ ŘƛŜƴƴŀƪǘơ

AEE

Tout =   4.5̄C        3.7̄C



Termiskais komforts (LVS EN 7730 kategorijas)

A

B

C

Kat . A: PD< 3% Kat. A: DR< 10%



Vasaras pǕrkarġana



Gaisa relatǭvais mitrums zem palodzes



Gaisa relatǭvais mitrums grǭdǕ



Gaisa relatǭvais mitrums daģǕdas konstrukcijǕs



Gaisa relatǭvais mitrums



PelǛjuma sǛnǭġu augġana

YƻǊŜƭņŎƛƧŀ ǎǘŀǊǇ ƳƛǘǊǳƳŀ ƭơƳŜƴƛ ǳƴ ǎŢƴơǑǳ ŀǳƎǑŀƴŀǎ ƛƴǘŜƴǎƛǘņǘƛ: 0,88



Siltuma caurlaidǭba (U-vǛrtǭba)


