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Zema energopatérina EKAS KOMPONENTES

triple
pane

double |

low-e

glazing

Passive House Course in the
Internet e
www.passivhaustagung.de

air
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NN

Super
insulation

Ventilation system with

heat recovery

i

ground heatexchanger

Avots: Passive House Institute

Laba siltumizolacija;

Zema konstrukciju gaiscaurlaidiba;

Saules energijas pasiva izmantosana;

Augsta védinasanas siltummaina

efektivitate;

Zema patérina majsaimniecibas

iekartas;

Atjaunojamo energoresursu
izmantoSana.
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Energoefektivas ékas projekts
(15 kWh/m?2)
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Eku Energopatérina Analize

2. lapa

SILTUMA CAURLAIDIBAS PROJEKTEJAMAIS KOEFICIENTS

EKAS ENERGOEFEKTIVITATES PAGAIDU SERTIFIKATS

(1) EKAS ADRESE m

1. Sienu sastivs projektéjamais:

“KIVI'bloki,  §=0,240m, .=0217TW/ mK; (3) EKAS KADASTRA NUMURS
Siltumizolacija- “Paroc” & =10.300m, .=0039W/' mK :
923.2 [W/K] esodais

1 024 0.300 1 9. EKAS NOROBEZOJOSO KONSTRUKCLIU  |933.6 [W/K] normativais, kas aprekinits saskapa

R, = + +——+——=0.114+1,11+7.69 +0,043=8 96 m: K/'W - AS SILTUMA ZUDUMU KOBFICIENTSar Latvijas blvnormativu "Eku norobezojoso
o 8.7 0217 0.039 13 @ L F ~ konstrukeiju siltlumtehnika® LEN 002-01
L 2 L 3 =~ (apstiprindits ar Ministru kabineta 2001.gada
27.novembra noteikumiem Nr.495)
1 10.E M
e s . ENERGIJAS PATERINA SADALIIUMS kop&jais [MWh gadd] [Tpamejais [kWh/m®

U= = =011 Wm“K 10.1. APKUREI 100.74 o g,sz o edi]

R, 896 10.2. DZESESANAL

10.3. KARSTA UDENS SAGATAVOSANAL
) 10.4. APGAISMOTUMAM
U; <Upy 10.5. VENTILACUAI

01 1 CO 285 I Piclikumu un pievienoto dokumentu saraksts

Pielikumi arbilstosi Ministru kabineta 2010, gada 8. finija moteikumiem Nr. 504

Kolumbia-Kivi bloku Aprékina siltuma
siltumvaditspéjas caurlaidibas Piezimes

Skaidrojumi un apziméjumi

koeficients, W/(m K} | koeficients, W/m? K ""’wm- w-ﬁh’pﬂnnxwmm;ﬂ— 5

Projekta dati 0,217 0,11 kloda 21 % iekdetp m P ———
Pareizi bitu 1,19 0,14
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Logu siltuma caurlaidibas koeficients (2)

GRIEZUMS  3A-3A. PROJEKTA P . —

e ok

Height 065 m

Ag (Glazing area) 1616 m*

IMES 5’;&%; Z:f;.g:”:
IZMANTOTI VACIJAS STANDARTAM [V-68 ATBI o o
GU /PROFILELEMENTI; RAMJUA SlLTUMVADAmBAS fi*.;ﬁ:‘;;’.:.f" o Em
4W/m2*K. iy b 0 e
- LOGUS 1ZGATAVOT NO MASIVAS GAISSAUSAS | o6 ek o

KA KOKSNES. L Contenmaton Culoiocn e

Te (Temperature extemal) 5Ct

Relative humidity 50 %

b st <
Condensat Condensation

Used structural components - product name
Glass: SGGCLIMAPLUSE TOTAL Frame: Wood 1.4
(Details see expert printout) (Details see expert printout)
o :li:":i:::oawprinmi
ResultUw: 1,6 Wim*K
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Eku Energopatérina Analize

Passive House Verification

B

Buiding [Privatmaja
Location and Climate’  [Rundales novads [riga T
Stieet  ["Lielupés', Rundales pagasts
Postcode/City  [Rundales novads
Courtry. |Latvija
Buildng Type:  [Pzivojams éka
Home Cwner(s) / Clientfs).  [sarmis Macpans |
Steet | |
PostcodeiCity. | |
Archiect SIA "Arhitekta G.vViksnas birojs*
Street,
PostcadeCity:
Mechanical System [ |
Street, | |
PosteoderCity. | |
Year of Construction: 2012
Number of Dwelling Units: Interior Temperature: 21,0 “C
Enclsed Volume 500,9 m* Intemal Heat Gaing; 2, W
HNumber of Dccupants 4.0

Specific Demands with Reference 1o the Treated Floot Aréa
Treated Floor Area;
Applied: Monthly Method PH Certificate: Fulfilled?
Specific Space Heat Demand: 58 KWhi(m’a) 15 KWhi(m®a) No
Pressurization Test Result: 1,0 h' 06 No
Specific Primary Energy Demand KWhi(m?a) 120 Kihi(m*a)
(DHW, Heding, Cooling, Ausilisry and Household Elediricity):
Specific Primary Energy Demand a
(0, Hating s sucliary Bsctrichy Looah e
ic Primary Energy Demand
Energy Conservation by Solar Electricity: KWhi(m-a)
Heating Load: 27 Wim?
Frequency of Ouverheating: 28 % over
Specific Useful Cooling Energy Demand: kWh, qmz.) 15 kwhi(m’a) I
Cooling Load: 9 Wim?
We confirm that the vaiues given herein have been Tssued on:
i ing the PHPP and based
on the characteristic values of the buiiding. The calculations signed:
with PHPP are attached to this application.

PASSIVE HOUSE PLANNING

SPECIFI

C ANNUAL
MONTHLY METHOD

Climate: [Riga

HEAT DEMAND

] Interic Temperstun

fvrnme

an

fisrhime

Buldng [Ezivatmaja | Bulding Typellse
Location [Rundales novads ] Treated Fiot Area Ay o
Jan Feb War Aor Jon Y] g Sep Dol Tov Do Vear
[Feaing Degres Hours -6 17.3 57 53 0.1 37 T4 73 ED 03 {6 173 118
Heating Degras Hours -] 8.7 a4 a2 44 33 28 36 45 57 T4 73
Losses - Exterior 2107 e 1871 446 i3 2 29 1253 1861 208 | a5
Losses - Ground 215 267 202 256 139 1M 8 113 144 181 235 210
[Sum Spec_Losses 37 125 124 55 24 15 21 48 50 105 134 E
[Solar Gains - Norih 3 [ 74 32 238 312 63 a7 53 b 3 0
Solar Gains - East 17 46 10 193 201 268 245 141 78 35 17 1716
[Sclar Gains - South 16 46 82 103 104 102 121 a5 a7 43 23 512
[Scler Gains - West 5 76 177 279 368 355 363 22 13 55 25 2474
[soler Gains - Honz. 0 0 0 0 0 0 0 0 0 0 0 0
[Solar Gains - Opague 9 0 0 0 ] 0 0 i 9 9 0 0 0
Internal Heal Gains 313 248 273 761 273 %64 273 273 264 73 264 2713 3210
[Som Spec Ganssolr+| 20 28 [X] 53 71 i) K] 57 48 34 74 70 543
[Utiksation Factor 100% 100% 00% 100% 81% 46% 23% 3% 92% M00% 100% 100% 7%
nnual Heat Demand 2033 1724 1442 520 20 0 0 o 80 808 1413 1981 | 10037
[Spec Heat Damand T 59 CE] 30 02 0,0 0.0 00 05 45 81 114 575
3Sum Spec. Gains Solar + Internal
ESpec. Heat Demand
16
— ~#-Sum Spec. Losses
=
s 14
= | =
;2 pu /’-
£ T 24— |
0= \
-] 04+ —— —
o
gz
0 |
85 8
k]
2% /|
o R S R - [
EE ¢
GO
o0
-y 11 1 —
0 c
® 244 — -
il
T
o
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Arrius] haating o Haating degres hours:

Cllemnade: Biga LEH 1082
Shobal Hom- Reduction - - - e - Heat gains
Tn":m [r::m Enading Dart D;:T:O"g‘:"": :m g-Value factor Fnr_ solar w:::aw UJ_IS;T: GI:EQ clo::o Trar:;:':::l:un 5:.Jla.r
points) radiation radiation radiation radiation
‘masimum: [ 075 055 0.3 i Wi o il e KW
Narth 0,68 035 085 0.60 0.35 4113 1.24 26 102 367 83
East 0,65 035 085 0.60 0.32 16.63 1.23 10.2 2 2243 63
South 0,74 035 085 0.60 0.3 2246 1.13 143 3T 2843 1944
West 234 0,65 035 085 0.60 0.32 1047 1.23 6.2 246 1394 483
Harizontal 322 1,00 0Es 0Es 0,00 0,00 0,00 0,00 [ {
Total or Awsrage Valus for All Windows. 0.60 0,33 33,40 1.20
. X Results
Wlndnw_ rough Installed Glazing Frame g-Value U-Value il Installstion {unhide cells to make L
openings Spacer walues from WinType wo
.
Gusn. Gevistan trom| insanabon in Ares in e presre e Perpen. Lot | might | Bofom | Top | Waacaticon| Wuotuion| Wuibicion| Boucaticon|  Wwosticin | Window | Olazing | Uviaiue
oy Desaription p—y trom e | CTismizSon Width Height  areas M. wirmpe || wamyps Nr. | diowlar | Giazng i et e Pres ot ot botivns o | averees watus | Araa aren | window
harlzanis] warkshesd workshest warkshesd Fadiaien
Dagress Dagress m m Smlec Selec Sxax - 5 WK | R M e e
2 15T A-C L-5 BS &0 East 1,200 0, E00 |acmaanms w]| 26 |shopdez  w) o |wmmm | = 0, &0 0, &0 1 1 1 1 0, CED 1.4 0,69 1,50
2 (15T A-C L-3 B3 80 1, 000 1,500 [acoyamce w] 16 |ShHopdctc  w] 2 (kEzm | 2 o, &0 0, &0 1 1 1 1 0, D60 3.0 1,92 1,23
1l :15T A-C L-3 B3 80 0,973 1,500 [acoyamce w] 16 |ShHopdctc  w] 2 (kEzm | 2 o, &0 0, &0 1 o 1 1 0, D60 1,3 0,93 1,15
1 {15T A-C L-4 B5 g0 0,975 1,500 |ataadmioo w| 16 (Skopdcc  wf 1 |wmam -~ 0, &0 b, &D H 1 1 1 0, BED 1.5 0,93 1.15
2 (25T A-C L-3% B5 g0 1,000 1,400 |atmadncs w| 16 (Shopdcz  w| 1 |km2m Ed o,E0 0, &D 1,00 o, DB 1 1 1 1 0, 08D 28 1,76 1,24
l :25T A-C L-3 B3 80 0,973 1,500 [acoyamce w] 16 |ShHopdctc  w] 2 (kEzm | 2 o, &0 0, &0 1,00 o, DED 1 o 1 1 0, D60 1,3 0,93 1,15
l :25T A-C L-3 B3 80 0,973 1,500 [acoyamce w] 16 |ShHopdctc  w] 2 (kEzm | 2 o, &0 0, &0 1,00 o, DED o 1 1 1 0, D60 1,3 0,93 1,15
2 (15T 1-3 L-4 173 80 0,975 1,500 (rsmaamcre v 10 |Shapdectc =) 2 (kEzm | o, &0 o, &0 1,00 o, DED 1 o 1 1 0, D60 29 1,85 1,15
2 (15T 1-3 L-4 175 S0 0,575 1,500 |tfamamon w| 10 (Skopdcc  wf 1 |wmam -] 0, &0 0, &D 1,00 o, DED o 1 1 1 0, BED 2.9 1,85 1.15
3 {25T 1-3 L-4 175 S0 0,575 1,500 |tfamamon w| 10 (Skopdcc  wf 1 |wmam -] 0, &0 0, &D 1,00 o, DED 1 b 1 1 0, BED 4.4 278 1.15
3 {25T 1-3 L-4 175 S0 0,575 1,500 |tfamamon w| 10 (Skopdcc  wf 1 |wmam -] 0, &0 0, &D 1,00 o, DED o 1 1 1 0, BED 4.4 278 1.15
l :Pagz 1-3 L-I 173 80 1, 000 L2000 |ttoapmgde v| & |Skopdeic  wf 1 |wmm | 2 o, &0 0, &0 1,00 o, DED 1 1 1 1 0, D60 1,2 073 1,28
l :Pagz 1-3 L-Z 173 80 0,973 L2000 |ttoapmgde v| & |Skopdeic  wf 1 |wmm | 2 o, &0 0, &0 1,00 o, DED 1 o 1 1 0, D60 1,2 0,7 1,2
l :Pagz 1-3 L-Z 173 80 0,973 L2000 |ttoapmgde v| & |Skopdeic  wf 1 |wmm | 2 o, &0 0, &0 1,00 o, DED o 1 1 1 0, D60 1,2 0,7 1,2
1l :Pagz B-A L-I 265 80 1, 000 1,450 |macapmgaxv| & |Skopdeic  wf 1 |wmm | 2 o, &0 0, &0 1,00 o, DED 1 1 1 1 0, D60 1,3 0,92 1,23
1l :15T B-A L-3 265 80 0,975 1,500 |maamames v| 11 (mkopdeiz | = o, &0 o, &0 1,00 o, DED 1 o 1 1 0, BED 1.3 0,53 113
1 {15T E-A L-4 265 S0 0,575 1,500 |=-2cadmics w| 11 (Sopdctc W -] 0, &0 0, &D 1,00 o, DED o 1 1 1 0, BED 1.5 0,93 1.15
2 (25T B-A L-3 265 S0 1,000 1,500 |=-2cadmics w| 11 (Sopdctc W -] 0, &0 0, &D 1,00 o, DED 1 1 1 1 0, BED 3.0 1,92 1.23
1 {157 2-1 L-1% 355 S0 1,000 1,450 |Maamion w| 12 (Skopdcc - - = 0, &0 0, &D 1,00 0, DED 1 1 1 1 0, BED 1,3 0,92 1,23
2 (15T C-B L-3 265 80 1,200 0,600 [cemyamone w] 15 |ShMapdectc  »] 2 (kEzm | 2 o, &0 0, &0 1,00 o, DED 1 1 1 1 0, D60 1.4 0,69 1,50
1l :25T C-B L-3% 265 80 1, 000 1,350 [cemyamoe v 15 |ShHopdects  w] 2 (kExm | 2 o, &0 0, &0 1,00 o, DED 1 1 1 1 0, D60 1.4 0,84 1,25
2 25T 3-2 L-3% 355 80 1, 000 1,350 [semazramw] 13 |SHopdectc =] 2 (kEzm | 2 o, &0 0, &0 1,00 o, DED 1 1 1 1 0, D60 27 1,69 1,25
1 iPagr A-C L-I B5 S0 1,000 1,200 |ataapgocw| & (Shopdctc  »f 1 |wmam -] 0, &0 0, &D 1,00 o, DED 1 1 1 1 0, BED 1.2 0,73 1.28
1 iPagr A-C L-Z [i¥] 50 0,975 1,700 |acmpmmpsew| & |Shapdets  w] 1 |cmam - 2 0,60 0,60 1,00 ; 0,080 1 0 1 1 0,060 1.2 071 1.M
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Pirmaja varianta tika veikts mezgla siltumtehniskais aprékins un temperatiras sadalljuma
analize, ja mezgls tiks izbavéts, partraucot siltinajumu pie esosa Zoga. Rezultats Termiska tilta

zudumi ¥=0,723W/(mK).
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Otraja varianta tika veikts mezgla siltumtehniskais aprékins un temperatiras sadalijuma analize, ja mezgls
tiks izbdvets, turpinot siltumizolaciju 1m attdluma no esoSa stira. Rezultats Termiska tilta zudumi
¥=0,256W/(mK).
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11,028
Upb, = g~ 01121840 - 0112

1,040 = 0,032 Wi(m K)

P
sy Dcureoekasarkas P
— 00

-

TreSaja varianta attélots mezgla siltumtehniskais aprékins un temperatdras
sadalljuma analize, ja stidra mezgls tiks izbivéts atbilstoSi pasivas majas
standartam. Termiska tilta zudumi W= -0,032W/(mK).

?IS_kUSI.Ja: - I . " BOVFIZIKR Andris Vulans, Msc. Ing 23/05/2014
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Ekas gaiscaurlaidibas limeni

LBN 002-01 - Maksimala pielaujama gaiscaurlaidiba, ja spiediena
starpiba ir 50 Pa,

- dzivojamam majam, pansionatiem, slimnicam un bérnudarziem ir 3
m?/(m? x h),

- publiskajam ékam, iznemot pansionatus un slimnicas, - 4 m3/(m? x h),

—y

Pasivas ekas: zem 0,6 1/h
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Projekta energoefektivitates sadala

2. Norobezojoso konstrukciju hermétiskums un termisko tiltu
novérsana/samazinasana

a. Hermétiskumu (gaiscaurlaidibas) <0,6 m3/ (m2*h) stunda pie 50 Pa
spiediena nodrosinasana ar ;

b. Termisko tiltu novérsana/samazinasana.

Konstrukciju hermétiskuma nodrosinasanai paredzéts :

- mitruma — tvaikka — gazes necaurlaidigd apmetuma uzkladsana uz sienam no
iekSpuses.

- Kuvalitativa siltumizolacijas piestiprinasana pie neso$as konstrukcijas pa
siltumizolacijas platnes perimetru, novérsot gaisa konvekciju

- Pretvéja aizsardzibas barjeras (un to savienojuma) iestrade arsienas saskana
ar razotaja prasibam.

Diskusija:
“Kada ir energoefektiva éka? Nosacijumi un pieredze”

BovAzIKA Andris Vulans, Msc. Ing 23/05/2014
www.buvfizika.lv P-16




|
J

a1 e
A

L)
-
=

A B
- WNAN
OO BRI

Diskusija:
“Kada ir energoefektiva éka? Nosacijumi un pieredze”

BovAzIKA Andris Vulans, Msc. Ing 23/05/2014
www.buvfizika.lv P-17




‘ii v‘-

Diskusija:
“Kada ir energoefektiva éka? Nosacijumi un pieredze”

Bovezika Andris Vulans, Msc. Ing 23/05/2014
www.buvfizika.lv P-18




Gaisa apmainas karta pie 50 Pa, ht 0,39
Virs8h™
13 12 11 10 9 6 5 4 3 2
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Flbrolits & = 0.071 W/imK) 50mm

Latojums {120x30 mrm, salis = 260 mm)

Koka karkass (skat, BK-22)

Siltumizolacija

merarmh minecilvate k£ 00045 W [mK)
{ar antipiréniem apstraditd koka karkasi)

Batona stabs

Margs

Ruberoids

Koka brusa 1454145 mm

SE 5
&
o]
Skarda tekne
= Fibrofitz A = 0.071 W/mkK] 25 mm
/ — Délis 230450 mm
= 058 plaksne & = O.170 W/ mK] 22 mm
= N_.:"H-_.__ Rubercids 2 kartas
[ = Fasades apmetums A = 0.9 W/{mK) 20 mm
— Fibenlts & = 0,071 Wl mK) 50 mm
o Aetindts ditju kigjs
ll- T (25120 mm, solis 300 mm}
H:—_—} Sittumizolacija -
II / / | — minerslivate A £ 0.036 Wy|mkK)
I {ar antipirénem apstradata koka karkasa)
i / / >"=:_F.‘=-
| / }-.:f‘_::-
ffEsnEais parsegums >_=___:—_:=" 53
esadais ruberaTda jumta sSegums '@ _.____‘—_—.___;.
gazbetons A = 0.150 W/(mk) F=— ESOSAS ARSIENAS
dielesebiona panelis L = 1 W/ [mK) k] -
ﬂ——"_:;'__:; SILTINAIUMAS, TIPS 5-1
AP §
ESO&A PARSEGUMA | w 2
SILTIMAJUMS, TIPS P-1 [ o

Esada sienas konstrukcija
Aprneturms & = 0.5 W mK)
Kiggelu muris & = 1 W {{mkK)
Aprnetums b =009 W mEK)

PIEZTMES:

1. Visi izméri doti milimetros,

2, Veicot &kas siltinaZaras darbus jarodrodina pilniga tvaika izolicijas slana nepartrauktiba. Skatit sadaju "Ekas
blvelementu gaiscaurlaidiba™ AR dalas paskaidrojuma rakstd. Pirms konkrétu risinajumu izvéles, saskanot ar

projektetajiem.

3. Fasades apmetums - masivs cementa - kalka javas apmetums uz sieta, nadrodinot slana nepartrauktibu,
4, Pac betona stabu izveidoianas, jumta konstrukei]a atjaunot ruberoida slZna nepartrauktibu,
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Projekta energoefektivitates sadala

Loga apmetuma profils ar

mikstu biivéjumu uz pamatnes
Loga perimetrs aizpildéms ar
Soudafoam Gun blivajumu

Loga ailas dekors

Vacupor® XPS-B2-S 40(46)mm

Koka lata 50x50mm (kallbréta, Impregnéta),
zem koka latam uzki&t hidroizol&cijas sl&ni
Tenapors NEO 150mm

SOUDAL blivBjuma iekS8ja nosedzosa
lenta Butybandailu pirms lentas
uzliméSanas apmest ar apmetumu

Gip&kartona val apmetuma apdare
Apmetuma vadula
Logs ramis Rehau , U=0,8W/(m3K), Nitrina/

Dekorativais apmetums - Tex-Color Fassadenputz R

Grunts - Tex-Color —
ArmajoBa Mmjava - OK 1000 un siets amé&anai
S55A-1363-4 (110) Tex-Color —

Hermétikis, lai nodroZindtu biivu

VIP izolacijas lebOvi starp koka latam
Vakuumizolacija

Vacupor® XPS-B2-8 40(46)mm
Limjava - OK 500 WDVS - Speziaikieber
Tenapors NEQ 150mm

Argjas palodzes projekcija

E]

. D S T T BT AR Y A D RS AN E,

Silikata bloks - 248 mm
Apmetuma slanis

Smalka Spaktele Vetonit LR+
lekE&ja padare
Tvalka izolgjo3a lenta AlfaFlex
Gipkartona vai apmetuma apdare

Logs ramis REHALl Geneo,
——— Uw=0,8W/(m*K), far vartnl/

lekagias palodzes projekcija
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Projekta energoefektivitates sadala
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Projekta energoefektivitates sadala

= Sasniedzamie ekas energoefektivitates raditaji
- Ipatnéjais siltumenergijas patérins apkures perioda - max kWh/m?
- Ipatnéjais energijas patérins dzesésanas perioda - max kWh/m?

= NorobeZojoso konstrukciju siltumtehniskie raditaji
- sisttmu montazas nosacijumi un izmantojamie materiali
- materialu nomainas nosacijumi

= NorobeZojoso konstrukciju un ekas gaisa caurlaidibas raditaji
- sasniedzamais €kas gaiscaurlaidibas raditajs
- parbauzu veikSanas nosacijumi
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Energoefektiva buvuzraudziba

1 il iy I
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Energoefektiva buvuzraudziba

FAS 3 (Paroc) FASROCK MAX (Rockwool)
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Passive House Verification

TR 82 =

Diskusija:
“Kada ir energoefektiva éka? Nosacijumi un pieredze”

BovAzIKA Andris Vulans, Msc. Ing 23/05/2014
www.buvfizika.lv P-32




Diskusija:
“Kada ir energoefektiva éka? Nosacijumi un pieredze”

BovAzIKA Andris Vulans, Msc. Ing 23/05/2014
www.buvfizika.lv P-33




Ja gribas energoefektivu eku

Energoefektivs Pasutitajs

i W=

ZinoSs arhitekts/ projekte:
Citadaka arhitektara/pro
ZinoSs/ pieredzejis buvnieks

Energoetektiva buvuzraudziba

[a]S
iekts
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