Specific energy for heating (monthly method)

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Energy balance calculation with PHPP Version 9.6a

The sum of the heating periods calculated through the monthly method will be presented on this side.

Interior temperature: 19 °C
Building type:|Nedzivojama éka
Treated floor area Area: 825,2 m?
Spec. Capacity: 116 Wh/(m?K)
Per m?
Temperature zone Area U-Value Month. red. fac. Gy of treated
Building assembly m? W/(mK) kKh/a kWhia floor area
External wall - Ambient A 1116,59 * 1,01 * 1,00 * 103,35 = 116989 141,8
External wall - Ground B * * 1,00 * =
Roof/Ceiling - Ambient A 489,48 * 0,37 * 1,00 * 103,35 = 18892 22,9
Floor slab / Basement ceiling B 489,48 * 0,40 * 1,00 * 69,57 = 13532 16,4
A * * 1,00 * =
A * * 1,00 * =
X * * 0,75 * =
Windows A 207,40 * 1,36 * 1,00 * 103,35 = 29138 35,3
Exterior door A 13,66 * 2,00 * 1,00 * 103,35 = 2824 3,4
Exterior TB (length/m) A 747,60 * 0,09 * 1,00 * 103,35 = 6671 8,1
Perimeter TB (length/m) P 218,96 * 0,10 * 1,00 * 69,57 = 1523 1,8
Ground TB (length/m) B * * 1,00 * = 0,0
T — kWh/(m?a)
Transmission heat losses Q; Tmal| 189568 | | 229,7
Area Clear room height
Effective m? m m*
air volume Vy ‘ 825 |*[ 435 | =] 3588 |
Ny system M*sHx NHR Ny Res N equi fraction
1h 1h 1h
Effective air change rate Ambient nV,e [ 0,298  [*(1-] 0% (1< 000 h+[ 0077 | =] 0376 |
Effective air change rate Ground nV,g | 0,298 I« 0% | *(1-] 0,00 N = 0,000
Vy NV equi fraction Cair G,
m 1h Wh/(m?K) kKh/a kWh/a KWh/(m?a)
Ventilation losses ambient Q, 3588 * 0,376 * 0,33 * 103 = 45988 55,7
Ventilation losses ground Q. 3588 * 0,000 * 0,33 * 91 = 0 0,0
Ventilation heat losses Q, o] 45088 | | 557
Reduction factor
Qr Qy night/weekend
kWh/a kWhia saving kWhia kWh/(m?a)
Total heat losses Q_ (| 189568 | + | 45088 ) | 10 | = 235556 | [ 2854
Orientation Reduction factor g-Value Area Global radiation
of the area see 'Windows' worksheet (perp. radiation)
me KWh/(m?a) kWhia
North 0,31 * 0,57 * 24,6 * 351,7 = 1505
East 0,29 * 0,65 * 86,8 * 383,7 = 6235
South 0,34 * 0,52 * 18,7 * 646,9 = 2142
West 0,29 * 0,66 * 77,3 * 645,0 = 9668
Horizontal 0,00 * 0,00 * 0,0 * 974,3 = 0
Sum opaque areas 13754
. KWh/(m?a)
Available solar heat gains Qg ra| 33304 | | 404
Length Heat. Period Spec. Power q; Arra
khid d/a W/m? m? KWh/a KWh/(m?a)
Internal heat gains Q 0024  * 365 | *| 405 |+ 852 |=| 2077 | | 355
KWhia KWh/(m?a)
Free heat Qc Qs + Q = 62581 [ 758
Ratio free heat to losses Q/Q = 0,27
Utilisation factor heat gains hg = 80,23%
KWh/a KWh/(m?a)
Heat gains Qg e * Qe =] 50212 | | 608
kWh/a KWh/(m?a)
Annual heating demand Qy Q -Q =[ 185345 | [ 2246
kWh/(m?*a) (Yes/No)
Limiting value Requirement met?
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Specific energy for heating (monthly method)

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Energy balance calculation with PHPP Version 9.6a

Interior temperature: 19 °c

Building type: Nedzivojama eka
Treated floor area Area: 825 |m*
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating degree hours - External 16,0 14,5 13,6 9,1 54 2,6 0,5 1,2 4,6 9,0 12,0 14,9 103 kKh
Heating degree hours - Ground 8,5 8,2 8,8 7,5 6,2 4,4 3,3 2,8 3,0 4,1 55 7,3 70 kKh
Losses - Exterior 34146 30930 29036 19508 11438 5557 1007 2493 9754 19115 25622 31895 220501 kWh
Losses - Ground 1844 1775 1903 1621 1342 961 721 600 641 890 1184 1573 15055 kWh
Sum spec. losses 43,6 39,6 37,5 25,6 15,5 79 2,1 3,7 12,6 24,2 32,5 40,6 285,4 kWh/m?
Solar gains - North 17 39 98 162 242 268 265 201 120 60 23 1" 1505 kWh
Solar gains - East 80 173 409 660 998 1085 1059 824 517 275 96 57 6235 kWh
Solar gains - South 58 99 176 239 291 273 285 266 208 145 59 42 2142 kWh
Solar gains - West 228 403 760 1090 1374 1316 1371 1228 897 594 245 161 9668 kWh
Solar gains - Horiz. 0 0 0 0 0 0 0 0 0 0 0 0 0 kWh
Solar gains - Opaque 280 516 1028 1517 2024 2038 2071 1766 1236 773 307 198 13754 kWh
Internal heat gains 2487 2246 2487 2406 2487 2406 2487 2487 2406 2487 2406 2487 29277 kWh
Sum spec. gains solar + interng| 3,8 4,2 6,0 7.4 9,0 9,0 9,1 8,2 6,5 53 3,8 3,6 75,8 kWh/m?
Utilisation factor 100% 100% 100% 99% 94% 73% 23% 44% 95% 100% 100% 100% 80%
Annual heating demand 32842 29230 25987 15102 5836 1110 6 101 5263 15685 23670 30512 185345 |kWh
Spec. heating demand 39,8 354 31,5 18,3 71 1,3 0,0 0,1 6,4 19,0 28,7 37,0 224,6 kWh/m?
3Spec. heating demand C—Sum spec. gains solar + internal Sum spec. losses
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Annual h d d: Comparison
Monthly method (‘Heating) 185345 kWh/a 224.6 kWh/(mZa) reference to treated floor area according to PHPP
Annual method (‘Annual heati 178266 kWh/a 216,0 kWh/(m?a) reference to treated floor area according to PHPP
- kWh/a -
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Climate data

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Energy balance calculation with PHPP Version 9.6a

Data for heating Data from monthly balance 180 25
Selection of climate data Result overview Annual method Heating Cooling 160 —N\ °c
T 20
Country: ‘ud-User Data ‘ Annual heating demand 2246 kWh/(m?a) Heating / cooling period 223 365 365 d/a 140 / A
Region: ‘AII ‘ Heating load 86,8 W/m? Heating / cooling degree hours 95 103 -156 kKh/a / / \ 115
1-Alphabetic sorting Frequency of overheating 1,8 % Radiation North 87 352 352 kWh/(m?a) 120 BERLNY
Climate data set: ‘ud---M-R’lga ‘ Sensible cooling 2,5 kWh/(m?a) Radiation East 190 384 384 kWh/(m?a) 100 / / \ + 10
Climate zone: ‘2: Cold ‘ Latent cooling 0,0 kWh/(m?a) Radiation South 293 647 647 kWh/(m?a)
Cooling load - Wim? Radiation West 189 645 645 KWh/(m?a) 80 1 ~ 4 5
i PERdemand| 11443  |KWhi(m?a) Horizontal radiation 313 974 974 |KWhi(m?a, Radtation North
Altitude , (m?a) iz iati (m?a) = 60 \ 0 Radiation East
Weather station: | 3,0 |m 5 _/ e \\ —— Radiaton South
. . «E 40 ] —=— Radiation West
Building location: ‘ 3 ‘ m t / / \\\ 1 .5 —— Horizontal radiation
R é:/' \_g —— Exerior temperature
E 0 - . . . . . . . . - c Dew point temperature
1. 2 3 4 5 6 7 8 9 10 11 12
Month 1 2 3 4 5 6 7 | 8 I 9 10 11 12 Heating load Cooling load PER
Days 31 28 31 30 31 30 31 | 31 | 30 31 30 31 Weather 1 | Weather2 | Weather 1 | Weather 2 factors
ud---01-Riga Latitude ° 57,0 Longitude ° 24,1 Altitude [m] 3 Daily temperature swing Summer [K] 8,4 Radiation: [W/m?] Radiation: [W/m?]
°C Exterior temperature 2,2 2,2 1.2 6.9 12,4 16,0 18,9 17.9 13,1 7.3 2,6 -0,8 -12,8 9.7 25,5 22,0 1,35
KWh/(m2month) Radiation North 4 8 18 28 40 47 46 35 22 12 5 2 4 4 106 60 1,25
KWh/(m2month) Radiation East 9 18 38 59 85 87 86 7 47 28 10 7 5 5 223 163 1,70
KWh/(m2month) Radiation South 21 34 58 75 84 76 82 80 67 49 21 15 14 14 233 268 1,20
KWh/(m2month) Radiation West 8 17 38 62 88 90 91 74 47 26 10 6 7 7 223 163 1,20
KWh/(m2month) Horizontal radiation 1 25 63 110 160 164 166 133 81 M 14 7 10 10 350 230
°C Dew point temperature -4,2 -5,0 -3.1 0,7 54 9,6 13,7 12,9 9,3 4.8 1.1 -2,4 16,7
°C Sky temperature -12,0 -13,3 -11,9 7.6 -1.4 2,5 7.6 7.8 2,7 =17 -5,8 -10,0 14,1 12,1
°C Ground temperature 7,5 6,8 7,2 8,6 10,7 12,8 14,5 15,3 14,9 13,5 11,4 9,2 6,8 6,8 16,7 16,7
Comment: PHPP, LBN003-19
PHPP, Climate

Household electrit
Domestic hot wat:
Heating

Cooling
Dehumidification
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PLATIBAS, TILPUMI, TEMPERATURAS

Kopéja | | Apkurinama
Stavs Numurs Nosaukums Platiba, m* | Augstums, m | Tilpums, m* | TFA koef.| TFA, m? TFV, m* Tin, °C | Tin avg, °C

-1 Pagraba telpas 178,08 3,11 553,83 0,00 0,00 19,00 0,00

1 1.stava telpas 391,58 4,28 1675,96 391,58 1675,96 19,00 8,87

2 2.stava telpas 398,15 4,4 398,15 1755,84 19,00 9,30

A kapnu telpa 23,49 4.4 23,49 103,59 19,00 0,55

B kapnu telpa 12,00 4.4 12,00 52,92 19,00 0,28

0,00 0,00 19,00 0,00

0,00 0,00 19,00 0,00

KOPA 825,22] 3588,31 19,00




Areas determination
Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Energy balance calculation with PHPP Version 9.6a

Summary Butang sssombly v | Maen U | O
Tzez]z" Area group Group no. Area / Length Unit Comment [WI(m?K)] ievsz‘/’a" 5\7\;;?/‘;
Treated floor area 1 825,22 m? | Treated floor area according to PHPP manual 12 Months 12 Months
A North windows 2 24,58 m? North windows 1,602 1505 1435
A |East windows 3 86,79 m? Results come from the 'Windows' worksheet. East windows 1,332 6235 6030
A South windows 4 18,70 m2 Window areas are subtracted from individual opaque areas. South windows 1,344 2142 1958
A [West windows 5 77,34 m? which is displayed in the 'Windows' worksheet. West windows 1,317 9668 9107
A Horizontal 6 0,00 m? Horizontal windows
A |Exterior door 7 13,66 m? | Please subtract area of door from respective building assembly Exterior door 2,000
A External wall - Ambient 8 1116,59 m? | Temperature zone "A" is ambient air External wall - Ambient 1,014 5198 5905
B External wall - Ground 9 0,00 m? | Temperature zone "B" is the ground External wall - Ground
A __[Roof/Ceiling - Ambient 10 489,48 m? Roof/Ceiling - Ambient 0,373 185 282
B Floor slab / ceiling 11 489,48 m? Floor slab / Basement ceiling 0,397
12 0,00 m? | Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0,00 m? | Temperature zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m?_| Temperature zone "X": Please provide user-defined reduction factor (0 <ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 747,60 m_[Units inm Thermal bridges Ambient 0,086
P Perimeter thermal bridges 16 218,96 m__|Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,100
B __|Thermal bridges FS/BC 17 0,00 m__|Units inm Thermal bridges FS/BC
1 Building element towards neight 18 0,00 m? | No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2316,60 m? Average therm. envelope 0,822
Go to building components list
Area input 2-Sorting: BY ID
User sub- Subtraction 7 7 g _An_gle o f . . .
Area no.| Building assembly description grol]—poNo. Assigned to group Qt:::n- x( [:1] X [21] + Lﬁﬁ;g?::g - | traction - | window areas /'[\:;? SeIectl;zﬁjl#]l;jlr;g;:;embly/ [\lljv.l\(lr:lzl:g] fz?':ﬁ)o:h '?g:]a:;]oen Orientation Red:ﬁlal%?nfgactor a:s);t?;;;zlrity ei)?sesril\ztry
(] (] horizontal
Projected building footprint 0 Projected building footprint 1 x( X + - ) 0,0
Treated floor area 1 Treated floor area 1 X ( X + 825,22 - ) 825,2
Exterior door 7 Exterior door 1 x( X + 13,66 - )- 13,7 Exterior door 2,00
1 Z arsiena 8 External wall - Ambient 1 x( X + 231,33 - 4,16 )- 24,6 202,6 01ud-Arsiena kiegelu (mala) 1,005 320 920 North 0,80 0,60 0,90
2 |D arsiena 8 External wall - Ambient 1 ] x( X +| 231,33 - )- 18,7 212,6 01ud-Arsiena kiegelu (mala) 1,005 140 90 South 0,80 0,60 0,90
3 R arsiena 8 External wall - Ambient 1 [ x( X +| 427,50 - 5,10 )- 77,3 3451 01ud-Arsiena kiegelu (mala) 1,005 230 90 West 0,80 0,60 0,90
4 A arsiena 8 External wall - Ambient 1 ] x( X +| 427,50 - )- 86,8 340,7 01ud-Arsiena kiegelu (mala) 1,005 50 90 East 0,80 0,60 0,90
5 1.stava grida uz grunts 11 Floor slab / ceiling 1 X ( X + 266,88 - )- 0,0 266,9 02ud-1.st grida uz grunts 0,474 0 180 Hor 0,00 0,00 0,00
6 Pagraba parsegums 1" Floor slab / ceiling 1 x( X +| 222,60 - )- 0,0 222,6 07ud-Pagraba pa 0,305 0 180 Hor 0,00 0,00 0,00
7 Béninu grida/Jumts 10 Roof/Ceiling - Ambient 1 X ( X + 443,48 - )- 0,0 443,5 03ud-Béninu grida 0,352 0 0 Hor 0,00 0,00 0,00
8  |Kapnu telpas sienas béninos 8 External wall - Ambient 1 [ x( X + 20,00 - 4,40 )- 0,0 15,6 08ud-Kappu telpas sienas béninos 1,607 0 90 North 0,00 0,00 0,00
9 Kapnu telpas parsegums 10 Roof/Ceiling - Ambient 1 X ( X + 46,00 - )- 0,0 46,0 09ud-Kapnu telpu pa 0,576 0 15 Hor 0,00 0,00 0,00
10 X ( X + B )- 0,0
11 X ( X + B )- 0,0
12 x( X + B )- 0,0
13 X ( X + B )- 0,0
14 X ( X + B )- 0,0
15 x( X + B )- 0,0
16 X ( X + B )- 0,0
17 X ( X + B )- 0,0
18 X ( X + B )- 0,0
19 x( X + B )- 0,0
20 x( X + B )- 0,0
21 x( X + B )- 0,0
22 X ( X + B )- 0,0
23 x( X + B )- 0,0
24 X ( X + B )- 0,0
25 X ( X + B )- 0,0
26 X ( X + B )- 0,0
27 X ( X + B )- 0,0
28 X ( X + B )- 0,0
29 x( X + B )- 0,0
30 X ( X + B )- 0,0
31 X ( X + B )- 0,0
32 X ( X + B )- 0,0
33 X ( X + B )- 0,0
34 X ( X + B )- 0,0
35 x( X + B )- 0,0
36 X ( X + B )- 0,0
37 x( X + B )- 0,0
38 X ( X + B )- 0,0

PHPP, Areas
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Areas determination
Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Summary Building assembly overview Av?,:ﬂ: 5 gair?s I:sg(ri]r-lg
Tzez]z" Area group Group no. Area / Length Unit Comment [Wi(m?K)] ievsz‘/’a"
Treated floor area 1 825,22 m? | Treated floor area according to PHPP manual 12 Months
A North windows 2 24,58 m? North windows 1,602 1505
A |East windows 3 86,79 m? Results come from the 'Windows' worksheet. East windows 1,332 6235
A South windows 4 18,70 m2 Window areas are subtracted from individual opaque areas. South windows 1,344 2142
A [West windows 5 77,34 m? which is displayed in the 'Windows' worksheet. West windows 1,317 9668
A Horizontal 6 0,00 m? Horizontal windows
A |Exterior door 7 13,66 m? | Please subtract area of door from respective building assembly Exterior door 2,000
A External wall - Ambient 8 1116,59 m? | Temperature zone "A" is ambient air External wall - Ambient 1,014 5198
B External wall - Ground 9 0,00 m? | Temperature zone "B" is the ground External wall - Ground
A __[Roof/Ceiling - Ambient 10 489,48 m? Roof/Ceiling - Ambient 0,373 185
B Floor slab / ceiling 11 489,48 m? Floor slab / Basement ceiling 0,397
12 0,00 m? | Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0,00 m? | Temperature zones " 'P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m?_| Temperature zone "X": Please provide user-defined reduction factor (0 <ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 747,60 m_[Units inm Thermal bridges Ambient 0,086
P Perimeter thermal bridges 16 218,96 m__|Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,100
B __|Thermal bridges FS/BC 17 0,00 m__|Units inm Thermal bridges FS/BC
1 Building element towards neight 18 0,00 m? | No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2316,60 m? Average therm. envelope 0,822
Go to building components list
Thermal bridge inputs Sortierung andern
. Subtraction User determined | User determined
No. T';er:'o‘rarlnigzags . G'LZUD Assigned to group Qt‘i:;n x( Le[r:r?]th - length )= Le;ﬁ;ht psi value frei=0,25 or Selection building system [3\[‘/‘(,:;7] frs-Requirement met?
: [m] [W/(mK)] (optional)
1 1.stava grida uz grunts 16 Perimeter thermal bridges 1 X ( 132,70 - =| 132,70 0,100 or 0,100
2 Pagraba parsegums 16 Perimeter thermal bridges 1 X ( 86,26 - )= 86,26 0,100 or 0,100
3 Béninu grida 15 Thermal bridges Ambient 1 x(] 218,96 - =| 218,96 0,100 or 0,100
4 Logi 15 Thermal bridges Ambient 1 x(] 510,84 - )=| 510,84 0,080 or 0,080
5 Ardurvis 15 Thermal bridges Ambient 1 X ( 17,80 - = 17,80 0,100 or 0,100
6 X ( - = or
7 X ( - ) =! or
8 X ( - ) =! or
9 X ( - = or
10 X ( - ) =! or
11 X ( - ) =! or
12 X ( - ) =! or
13 X ( - ) =! or
14 X ( - ) =! or
15 X ( - ) =! or
16 X ( - ) =! or
17 X ( - ) =! or
18 X ( - ) =! or
19 X ( - ) =! or
20 X ( - ) =! or
21 X ( - ) =! or
22 X ( - ) =! or
23 X ( - ) =! or
24 X ( - ) =! or
25 X ( - ) =! or
26 X ( - ) =! or
27 X ( - ) =! or
28 X ( - ) =! or
29 X ( - ) =! or
30 X ( - ) =! or
31 X ( - ) =! or
32 X ( - ) =! or
33 X ( - ) =! or
34 X ( - ) =! or
35 X ( - ) =! or
36 X ( - ) =! or
37 X ( - ) =! or
38 X ( - ) =! or
39 X ( - ) =! or
40 X ( - ) =! or
41 X ( - ) =! or
42 X ( - ) =! or
43 X ( - ) =! or
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Energy balance calculation with PHPP Version 9.6a

Heat losses through the ground

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Building section 1

Ground characteristics Climate data
Thermal conductivity A 2,0 W/(mK) Avg indoor temp. winter T; 19,0 °C
Heat capacity pc 2,0 MJ/(m3K) Avg indoor temp. summer T; 25,0 °C
Periodic penetration depth 3 3,17 m Avg ground surface temperature Tg.a\,e 8,6 °C
Amplitude of Ty e Tgn 10,6 °C
Phase shifting of Te,, T 1,1 Months
Length of the heating period n 7,3 Months
Heating degree hours - exterior G, 90,0 kKh/a
Building data U-value floor slab/basement ceiling Ut 0,474 |W/(mK)
Area of ground floor slab / basement A 266,9 m? TBs floor slab / basement ceiling We*l 0,00 WIK
Perimeter length P 132,7 |m U-value floor slab / basement ceiling Uy’ 0,474 W/(m2K)
Charact. dimension of floor slab B' 4,02 m Equivalent thickness floor dy 4,22 m
Floor slab type (select only one)
x |Slab on grade
Perimeter insulation width/depth D 0,80 m Orientation of perimeter insulation horizontal
Perimeter insulation thickness dy 0,00 m (check only one field) vertical X
Conductivity perimeter insulation A 0,038 |W/(mK)
Heated basement or floor slab completely / partially below ground level
Basement wall height below ground It z :l m U-Value wall below ground Uus :lwl(mzK)
Unheated basement
Height aboveground wall h m U-Value wall above ground Uw W/(m2K)
Basement wall height below ground It z m U-Value wall below ground Uws W/(m2K)
Air change unheated basement n 0,20 |n' U-Value basement floor slab Ug WI/(m2K)
Air volume basement \ m?
Suspended floor above a ventilated crawl space (at max. 0.5 m below ground)
U-Value crawl space Ucrawl W/(m2K) Area of ventilation openings P m?
Height of crawl space wall h m Wind velocity at 10 m height \ 4,0 m/s
U-Value crawl space wall Uw W/(m?K) Wind shield factor fw 0,05 -
Additional thermal bridge heat losses at perimeter Steady-state fraction Y stat’! 13,270 (WK
Phase shift B :l Months Harmonic fraction Ye harm'l 0,000 |w/K
Groundwater correction
Depth of the groundwater table Zy 3,0 m Groundwater correction factor Gy 1,00338261 -
Groundwater flow rate qw 0,05 md

Interim results

Phase shift B 1,26 Months Steady-state heat flow Do 1058,8 W
Steady-state transmittance Ls 101,73 WIK Periodic heat flow Dparm 2240 W
Exterior periodic transmittance Lpe 55,03 W/K Heat losses during heating period Quot 6870 kWh
Transmittance building LD 139,86 W/K

Monthly average temperatures in the ground for monthly method (building assembly 1)
Month 1 2 3 4 5 6 7 8 9 10 11 12 Avg. value
Winter 83 7.4 7.5 87 10,6 12,8 14,5 15,5 154 14,2 12,3 10,1 114
Summer 10,0 9,0 9.1 10,3 12,2 144 16,2 17.1 17,0 15,8 13.9 1.7 13,1
Design ground temperature for 'Heating load' worksheet For 'Cooling load' worksheet 17,1
Reduction factor for '"Annual heating’ worksheet 0,55

Total result (all building parts)

Phase shift B 1,05 Months Steady-state heat flow Do 17241 W
Steady-state transmittance Ls 165,64 W/K Periodic heat flow Dparm 384,0 W
Exterior periodic transmittance Lpe 87,27 WK Heat losses during heating period Quot 11291 kWh
Transmittance building Lo 216,40 W/K Charact. dimension of floor slab B' 351 m

Monthly Average temperatures in the ground for monthly method (all building assemblies)
1 2

Month 3 7 5 6 7 8 9 10 11 12 [Avg. value

Winter 7,5 6,8 7,2 8,6 10,7 12,8 14,5 15,3 14,9 13,5 1,4 9,2 11,0

Summer 9,0 8,2 8,6 10,0 12,1 13,2 15,9 16,7 16,3 14,9 12,8 10,6 12,4
Design ground temperature for 'Heating load' worksheet For 'Cooling load' worksheet| 16,7 |

Reduction factor for 'Annual heating' worksheet
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Energy balance calculation with PHPP Version 9.6a

Heat losses through the ground 2

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Building section 2

Ground characteristics
Thermal conductivity A 2,0 W/(mK)
Heat capacity pc 2,0 | MJ/(mK)
Periodic penetration depth 3 3,17 m

Building data U-value floor slab/basement ceiling Ut 0,305 |W/(mK)
Area of ground floor slab / basement A 222,6 m TBs floor slab / basement ceiling We*l 0,00 WIK
Perimeter length P 86,3 'm U-value floor slab / basement ceiling Uy’ 0,305 W/(m2K)
Charact. dimension of floor slab B' 5,16 m Equivalent thickness floor dy 6,56 m

Floor slab type (select only one)

Slab on grade

| Perimeter insulation width/depth D m Orientation of perimeter insulation horizontal
Perimeter insulation thickness dy m (check only one field) vertical X
Conductivity perimeter insulation A W/(mK)

Heated basement or floor slab completely / partially below ground level

Basement wall height below ground It z m U-Value wall below ground Uus 0,848 |W/(mK)

x [Unheated basement

| Height aboveground wall h 0,80 m U-Value wall above ground Uw 0,820 |W/(mK)
Basement wall height below ground It z 2,31 m U-Value wall below ground Uws 0,848 |W/(mK)
Air change unheated basement n 0,20 |n' U-Value basement floor slab Ug 3,704 |W/(mK)
Air volume basement \ 554 |m?
Suspended floor above a ventilated crawl space (at max. 0.5 m below ground)

| |u-value crawi space Ucrawl W/(m?K) Area of ventilation openings P m?
Height of crawl space wall h m Wind velocity at 10 m height \ 4,0 m/s
U-Value crawl space wall Uw W/(m?K) Wind shield factor fw 0,05 -

Additional thermal bridge heat losses at perimeter Steady-state fraction Y stat’! 8,626 |W/K
Phase shift B :l Months Harmonic fraction Ye harm'l 0,000 |w/K

Groundwater correction

Depth of the groundwater table Zy 3,0 m Groundwater correction factor Gy 1,02552317 -

Groundwater flow rate qw 0,05 md

Interim results

Phase shift B 0,69 Months Steady-state heat flow Do 665,3 W
Steady-state transmittance Ls 63,92 W/K Periodic heat flow Dparm 160,1 W
Exterior periodic transmittance Lpe 33,17 WK Heat losses during heating period Quot 4420 kWh
Transmittance building Lo 76,54 W/IK

Monthly average temperatures in the ground for monthly method (building assembly 2)
Month 1 2 3 4 5 6 7 8 9 10 11 12 Avg. value
Winter 6,1 58 6,6 8.4 10,8 13,0 14,5 14.9 14,0 12,2 9.8 7.6 10,3
Summer 71 6,7 7.6 9.4 11.8 14,0 15,5 15,8 15,0 13,2 10,8 8,6 11.3
Design ground temperature for 'Heating load' worksheet For 'Cooling load' worksheet 15,8
Reduction factor for '"Annual heating’ worksheet 0,64
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U-value of building assemblies

Energy balance calculation with PHPP Version 9.6a

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Secondary calculation: Equivalent thermal conductivity of still air spaces -> (on the right)

Wedge-shaped assembly layer -> (on the right)
Unheated / uncooled attic -> (on the right)

Assembly no. Building assembly description

Interior insulation?

U-value supplement l:lW/(mzK)

01ud Arsiena kiegelu (mala) \ \
Heat transmission resistance [m?K/W]
Orientation of building element | 2-Wall interior R; 0,13
Adjacent to | 1-Outdoor air exterior Ree:| 0,04
Area section 1 % [WHmK)]  Area section 2 (optional) 1 [W/(mK)] Area section 3 (optional) % WHmK)] Thickness [mm]
apmetums 0,900 20
mala kiegeli 0,810 vidgjais svértais biezums 650
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
00% | - [ 67,0 e

U-value: W/(mZK)

Assembly no.

Interior insulation?

02ud ‘1.st grida uz grunts

Heat transmission resistance [m?K/W]

U-value supplement l:lW/(mzK)

Orientation of building element | 3-Floor interior R; 0,17
Adjacent to | 2-Ground exterior Ree:| 0,00

Area section 1 % [W/ImK)]  Area section 2 (optional) 1 [W/(mK)] Area section 3 (optional) 2 WHmK)] Thickness [mm]

gridas segums 1,000 20

st.betons 2,000 100

izdedzi 0,110 200

smiltis 2,000 100

Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ ‘ [ 42,0 [om
U-value supplement l:lW/(mzK) U-value: 0,474 W/(m2K)
Assembly no. Interior insulation?
03ud |Béninu grida |
Heat transmission resistance [m?K/W]
Orientation of building element | 1-Roof interior Ry 0,10
Adjacent to | 3-Ventilated exterior Re: 0,10
Area section 1 L [WI(mK)]  Area section 2 (optional) L [W/(mK)] Area section 3 (optional) 2 [WI(mK)] Thickness [mm]
délu klajs 0,200 25
izdedzi/skaidas 0,110 |sijas 0,130 250
délu klajs 0,200 50
apmetums 0,900 20
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
92% | [ 345 |

U-value: W/(mZK)

Jalues
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Jalues

Assembly no.

04ud Pagraba grida

Interior insulation?

Heat transmission resistance [m?K/W]

Orientation of building element |3-Floor interior Ry 0,17
Adjacent to | 2-Ground exterior Re! 0,00
Area section 1 % [WHmK)]  Area section 2 (optional) A [WI(mK)] Area section 3 (optional) % WHmK)] Thickness [mm]
zeme 2,000 100
smiltis 2,000 100
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | [ 20,0 Jem
U-value supplementI:|Wl(m’K) U-value: W/(m2K)
Assembly no. Interior insulation?
05ud ‘Pagraba arsienas virs grunts

Heat transmission resistance [m?K/W]

Orientation of building element | 2-Wall interior R; 0,13
Adjacent to | 1-Outdoor air exterior Ree:| 0,04
Area section 1 % [WHmK)]  Area section 2 (optional) 1 [W/(mK)] Area section 3 (optional) % WHmK)] Thickness [mm]
mala kiegeli 0,810 850
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | [ 85,0 |

U-value supplementI:|Wl(m’K)

U-value

Assembly no.

06ud

\Pagraba sienas saskaré ar grunti

Interior insulation?

Orientation of building element | 2-Wall

Heat transmission resistance [m?K/W]

interior R; 0,13
Adjacent to | 2-Ground exterior Re: 0,00
Area section 1 % [WHmK)]  Area section 2 (optional) A [WI(mK)] Area section 3 (optional) * WHmK)] Thickness [mm]
mala kiegeli 0,810 850
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | [ 85,0 |

U-value supplement l:lW/(mzK)

U-value:

W/(m?K)
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Jalues

Assembly no.

Interior insulation?

07ud Pagraba parsegums ‘ ‘
Heat transmission resistance [m?K/W]
Orientation of building element | 3-Floor interior R; 0,17
Adjacent to | 3-Ventilated exterior Rge: 0,17
Area section 1 % [WHmK)]  Area section 2 (optional) 1 [W/(mK)] Area section 3 (optional) % WHmK)] Thickness [mm]
segums 1,000 15
betons 2,000 60
izdedzi 0,110 300
kiegelu velves 0,810 125
apmetums 0,900 10
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ [ 51,0 [om
U-value supplement |:|Wl(m’K) U-value: W/(mzK)
Assembly no. Interior insulation?

08ud ‘Képl;u telpas sienas béninos ‘ ‘
Heat transmission resistance [m?K/W]
Orientation of building element | 2-Wall interior R; 0,13
Adjacent to | 3-Ventilated exterior Ree:| 0,13
Area section 1 % [WHmK)]  Area section 2 (optional) 1 [W/(mK)] Area section 3 (optional) 2 WHmK)] Thickness [mm]
apmetums 0,900 15
kiegelu miiris (mala) 0,810 280
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | [ 29,5 [oem
U-value supplement |:|Wl(m’K) U-value W/(m2K)

Assembly no. Interior insulation?
09ud ‘Képl;u telpu parsegums ‘ ‘
Heat transmission resistance [m?K/W]
Orientation of building element | 1-Roof interior R; 0,10
Adjacent to | 3-Ventilated exterior Ree:| 0,10
Area section 1 % [WImK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) % WHmK)] Thickness [mm]
izdedzi 0,110 150
kieg.mira velves 0,810 125
apmetums 0,900 15
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% | [ 29,0 Jem

U-value supplement l:lW/(mzK)

U-value
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Energy balance calculation with PHPP Version 9.6a

Ventilation data

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Treated floor area Arga m? 825 (‘Areas’ worksheet)
Room height h m 4,35 4,35 |
Volume of ventilated space (Arga*h) Vy m? 3588 (Worksheet 'Annual heating’)

Ventilation type

Please select

3-Only window ventilation

Infiltration air change rate

Wind protection coefficients e and f
Several One
Coefficient e for wind protection class side side
exposed exposed
No protection 0,10 0,03
Moderate protection 0,07 0,02
High protection 0,04 0,01
Coefficient f 15 20
For annual demand: For heating load:
Wind protection coefficient, e 0,04 0,10
Wind protection coefficient, f 15 15 Ne's:;::“:e": or v s Air permeability  qso
Air change rate at press. test Nso 1/h 1,94 1,94 3588 m3 m¥(hm?)
For annual demand: For heating load:
Excess extract air 1] 0,00 [ 0,00 |
Infiltration air change rate Ny Rest 1| 0,077 [ 0,194 |

Selection of ventilation input - Results
PHPP offers two methods for dimensioning air quantities and choosing the ventilation unit. With "Standard data input for balanced ventilation", supply or extract air quantities for
residential buildings and parameters for ventilation systems with a maximum of 1 ventilation unit can be planned. Projects with up to 10 different ventilation units and air quantities
determined according to rooms or zones can be entered in the 'Addl vent' worksheet. Please select your design method here:

Average Extract air Effective heat Humidity Specific Heat
Ventilation unit / Heat recovery efficiency design air flow Average excess recovery recovery power recovery
Standard design ('Ventilation' worksheet, see below) rate air change rate (extract air system, efficiency unit efficiency input efficiency SHX
El Multiple ventilation units, non-res  (‘Add! vent' worksheet) m*h 1/h 1/h [] [] Wh/m® []
Ltorof o030 [ o000 | | | o000 [ o0% |
Cooling recovery Efficiency SHX
N*sHx 0%
Average interior humidity during winter operation
| Jan [ Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
[22% | 21%]  24% | 31% | 42% | 56% | 73% [ 69% [ 55% [ 41% ] 32% [ 25% |
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Standard data input for balanced ventilation

Dimensioning of ventilation system with only one ventilation unit

Energy balance calculation with PHPP Version 9.6a

Occupancy

Number of occupants

Supply air per person

Supply air requirement

Extract air rooms

Quantity

Extract air requirement per rool
Total extract air requirement

Design air flow rate (maximum)

m

Average air change rate calculation

m?P 28
P 30,0
m3/(P*h) 15
m®h 450 Bathroom
Kitchen Bathroom (shower only) wC
1 4
m3h 60 40 20 20
m®h 140

Recommended: 2153 m¥h

Factors referenced to

Type of operation Daily operation times maximum
h/d

maximum 10,0 1,00

Standard 0,77

Basic ventilation 0,54

Minimum 14,0 0,14

Selection of ventilation unit with heat recovery

Average value

Location of ventilation unit

1-Inside thermal envelope

Air flow rate
m¥h
2153
1658
1159

297
Average air flow rate (m®h)
1070

Air change rate
1/h
0,60
0,46
0,32
0,08

Averaie air chanie rate (1/h)

Heat recovery Humidity Specific Application Frost
Go to ventilation units list efficiency recovery efficiency power input
1-Sorting: LIKE LIST efficiency [Wh/m?] [m3h]
Ventilation unit selection
Implementation of frost protection 2-Elec.

Conductivity outdoor air duct N d W/(mK) 0,398 Limit temperature [°C] -5
Length of outdoor air duct m 5 Useful energy [kWh/a] 0
Conductivity exhaust air duct v W/(mK) 0,398
Length of exhaust air duct m 5 Room temperature (°C) 19
Temperature of mechanical services room °C Avg. ambient temp. heat. period (°C 2,7
(Enter only if the central unit is outside of the thermal envelope) Avg. ground temp (°C) 8,6

Effective heat recovery efficiency

MNHR eff

Effective heat recovery efficiency subsoil heat exchanger

SHX efficiency
Heat recovery efficiency SHX

Secondary calculation
W-value supply or outdoor air duct
Nominal widtt| 160 [mm
Insulation thic| 50 Imm
Reflective coating? | x |Yes
\No
Thermal conductivity 0,038 \W/(mK)
Nominal air flow rate 1070 m¥h
AY 16 K
Exterior duct diameter 0,160 m
Exterior diameter 0,260 m
a—Interior 47,96 W/(m2K)
a-Surface 2,78 W/(m2K)
WP-value 0,398 W/(mK)
Surface temperature difference 2,862 K

Secondary calculation
W-value extract or exhaust air duct

Nominal width:

. 160 |mm
Insulation thicknes{ 50  |mm

Reflective coating? yes
no

Thermal conductivity 0,038 W/(mK)

Nominal air flow rate

AS
Exterior duct diameter
Exterior diameter

1070 m¥h

16 K
0,160 m
0,260 m

a~Interior 47,96 W/(m?K)
a-Surface 2,78 W/(m?K)
WP-value 0,398 W/(mK)

PHPP, Ventilation

Surface temperature difference

2,862 K
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. Energy balance calculation with PHPP Version 9.6a
Windows

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Global Non-vertical . . e . N Average Transmission Heating gains - ission | heati iod
Window area orientation radla“;(n (";a[n Shading Dirt .ralia!ion f(::;::g g-Value f:;::::ir;:df':;:: Window area ‘l’Jv-ICadl(:l ‘: Gl:rxel:g gl:?l:.al losses ve:ting :ola; radiatio: L5000 o H:::: :;l ::::ra:,aa:fnp:er:ng period
orientations) incidence radiation perio eating perios

Standard values — KWh/(m?a) 0,75 0,95 0,85 m W/(m’K) m’ KWh/(m’a) kWhia kWh/a
North 87 0,51 0,95 0,85 0,74 0,57 0,31 24,58 1,60 18,30 111 North 3546 473 10000
East 190 0,51 0,95 0,85 0,71 0,65 0,29 86,79 1,33 61,46 124  |East 10407 2017
South 293 0,54 0,95 0,85 0,78 0,52 0,34 18,70 1,34 14,64 269 (south 2263 891 5000
West 189 0,52 0,95 0,85 0,70 0,66 b 77,34 1,3 54,27 255  [\west 9167 3829
Horizontal 313 1,00 0,95 0,85 0,00 0,00 ¥ 0,00 0,0 0,00 313 Horizontal 0 0 0
Total or average value for all windows. 0,63 L 207,40 [ 148,68 | 25383 7211 WWha  North  East  South  West Horizontal

Recommendation for Uy instaiiea [W/(M?K)]
1

Go to glazing list Go to window frames list 065 | 070 | 080 | 044
Heating degree 90,0 ¥ Installation situation
hours [kKh/al: Window rough Installed in Glazing Frame g-Value U-Value Glazing user determined value for ¥irslaion OF Results
1" Winstatation from 'Components' worksheet
edge 0" in the case of ahiifting wind
@ Deviation fi 'Arl"glet‘o y ori Selection from ‘Areas’ ion from 'C: ] ion from 'C j ReEsi Fi v, v, Wind Glazi U fG Iatz'ed
. eviation from | inclination rien- . . election from 'Areas’ from rom . . rames i . i indow azin raction
t?t;/ ey north from the tation ety e worksheet worksheet worksheet rg::lti:::izgn Cl2nd (avg.) ?f\z";_;d“ et potglection =D (II'::IE;‘)W" Area area o instaviled per
horizontal window
° ° m m 1-Sorting: LIKE LIST 1-Sorting: LIKE LIST - Wim?K) Wim?K) W/(mK) W/(mK) or 1/0 W/(mK) m? m? Wim?K) %
6 | Z stikla bloki 320 90 North 0,630 2,460 1-Z arsiena 03ud-Stikla bloki 03ud-stikla bloki 0,30 1,30 2,00 0,060 1 0 1 1 0,000 9,3 8,57 1,59 92%
8 |Z koka 320 90 North 0,630 2,460 1-Z arsiena 02ud-Dubultais stiklojt 02ud-Koka ramis It 0,80 1,30 1,60 0,060 1 0 1 1 0,000 12,4 7,77 1,62 63%
2 |Z koka 320 90 North 0,900 1,600 1-Z arsiena 02ud-Dubultais stiklojt 02ud-Koka ramis i 0,80 1,30 1,60 0,060 1 1 1 1 0,000 2,9 1,96 1,57 68%
2 |Dpvc 140 90 South 0,650 2,460 2-D arsiena 01ud-Esosie logi divstikla paketes 01ud-PVC ramis 0,67 1,00 1,40 0,045 1 1 1 1 0,000 3,2 2,25 1,28 70%
6 |Dpvc 140 90 South 0,630 2,460 2-D arsiena 01ud-Esosie logi divstikla paketes 01ud-PVC ramis 0,67 1,00 1,40 0,045 1 0 1 1 0,000 9,3 6,49 1,28 70%
2 | D stikla bloki 140 90 South 1,260 2,460 2-D arsiena 03ud-Stikla bloki 03ud-stikla bloki 0,30 1,30 2,00 0,060 1 1 1 1 0,000 6,2 5,90 1,47 95%
2 |R koka 230 90 West 0,600 2,460 3-R arsiena 02ud-Dubultais stiklojt 02ud-Koka ramis i 0,80 1,30 1,60 0,060 1 1 1 1 0,000 3,0 1,81 1,63 61%
1 |R stikla bloki 230 90 West 1,260 2,460 3-R arsiena 03ud-Stikla bloki 03ud-stikla bloki 0,30 1,30 2,00 0,060 1 1 1 1 0,000 31 2,95 1,47 95%
2 |R koka 230 90 West 0,630 2,460 3-R arsiena 02ud-Dubultais stiklojt 02ud-Koka ramis i 0,80 1,30 1,60 0,060 1 0 1 1 0,000 31 1,94 1,62 63%
44 R pvc 230 90 West 0,630 2,460 3-R arsiena 01ud-Esosie logi divstikla paketes 01ud-PVC ramis 0,67 1,00 1,40 0,045 1 0 1 1 0,000 68,2 47,56 1,28 70%
2 | A stikla bloki 50 920 East 1,260 2,460 4-A arsiena 03ud-Stikla bloki 03ud-stikla bloki 0,30 1,30 2,00 0,060 1 1 1 1 0,000 6,2 5,90 1,47 95%
46 |A pvc 50 90 East 0,630 2,460 4-A arsiena 01ud-Esosie logi divstikla paketes 01ud-PVC ramis 0,67 1,00 1,40 0,045 1 0 1 1 0,000 71,3 49,73 1,28 70%
6 | A koka 50 920 East 0,630 2,460 4-A arsiena 02ud-Dubultais stiklojt 02ud-Koka ramis i 0,80 1,30 1,60 0,060 1 0 1 1 0,000 9,3 5,83 1,62 63%
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Aux Electricity

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Energy balance calculation with PHPP Version 9.6a

Treated floor area 825 'm? Heat recovery efficiency ventilation unit 0,00 Annual space heating demand 225 kWh/(mZa)
Heating period 223 d Operation vent. system Winter 5,36 kh/a Boiler rated power 72 kW
Air volume 3588 |m? Operation vent. system Summer 3,40 kh/a DHW system heating demand 34282 kWh/a
Dwelling units 1 HH Air change rate 0,30 ht Design forward flow temperature 55 °C
Column no. 1 2 3 4 5 6 7 8 9 10 11
—_— [ = 1
w 5 kel g - =0
) £ES 2 3 b S 25— 2% 2 Se SE
= o= g 8 o} @ S ew® o 2 £ £ £ E
At = R (5} S 5 8 T G i c© =3 = ==
Application 2 2s S S - S SES o) S= = g S0
B =) E © e 5 0= T - s 2= 5@
4 £ > 5 L '8 o —_— 0 - > 2 K%} O .= [T
i} £5 o b= & o w s 2 £ € £
= = & > = & = o
Ventilation system
Winter ventilation 0,00 (|whms *| 0,30 | ¥l 54 |kh/a * | 3588 |m3 = 0 considered in heat recovery efficiency
Defroster HX 0 1 Data entries in 'Ventilation' worksheet or in 'Addl vent' 0 * 1,0 / 5,36 :| 0
Summer ventilation 1 090 | |#VALUE!|wwm *| 030 |n' *| 34 |we +| 3588 |m =] o [*| 10 [/] 340 |= 0
Internal heat sources ' Additional summer ventilation' 0,0
Additional vent. summer | [0 | | [ 000 Jwwm [ 000 |n *[ 34 Jwa +| 3588 |m =] o ][ 10 |/ 340 ]|=
Heating system Controlled / non controlled [1/0]
Enter the rated power of the pump w 0
Circulator pump heating | ‘ 1 ‘ ‘ 1 ‘ 136 |w I 1,0 *| 54 |kh/a * 1 | =| 729 | * 1,0 | /| 5,36 | =| 136
Boiler electricity consumption at 30% load w
Aux. energy - Hest. boller 0 0 17 [w <[ 100 | [ 000 |wa <[ 1 | = o |+ 10 |/ 53 |= 0
Q'Zzlggﬁ;?iéi\llgfm 0 0 Data entries in 'Boiler' worksheet. Aux. energy demand including possible drinking water production| 0 * 1,0 / 5,36 = 0
DHW system
Enter average power consumption of pump w
CirculatonpumpDHW || 1 | 1 [ 36 |w [ 100 ] *[ 68 [wa [ 1 | = 241 || 10 |/ 876 || 28 || 28 |
Enter the rated power of the pump w
Storage load pump DHW | | | [ 107 w100 ] <[ 00 Jee <[ 1] = o | 10 |/ 876 | o || 0o |
Boiler electricity consumption at 100% load w
DHWboleraux.energy || 0 |[ o |[ 351 |w <[ 100 ] *[ 00 Jwa +[ 1 ] = o | 10 |/ 876 | o || 0o |
Enter the rated power of the solar DHW pump w
Solaraux. electricity | [ 0 | 84 |w <[ 100 ] [ 18 Jwa [ 1 | = o | 10 |/ 876 |7 0 | | 0 |
Aux. electricity cooling and dehumidification
Aux. electricity cooling kwha  *| 1,00 *1 1,0 * 1 = 0 * 1,0 / 3,40 = 0
Aux. electricity dehum. kwhia  *[ 1,00 * 1,0 * 1 = 0 * 1,0 / 3,40 = 0
Misc. aux. electricity
[Misc. aux. electricity | | | | | e <[ 100 | [ 10 | [ 1] = o |+ 10 ]/ 876 |7 0 || 0 |
|Total | o71 | 164 || 28 |
|Specific demand ‘ kWh/(m?a) (treated floor area)

PHPP, Aux Electricity

2021-06-13_Brun 5 k15_PHPP_V9.6a_EN_Variants.xlsm



Heat distribution and domestic hot water (DHW) system

Slimnica / Climate: Riga / TFA: 825 m? / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Energy balance calculation with PHPP Version 9.6a

Interior temperature:

Building type:

Treated floor area Area:

Occupancy:

Number of dwelling units:

Annual heating demand Qeating

Length of heating period:

Average heating load P,:

Marginal usability of additional heat gains:

Space heat distribution

Length of distribution pipes

Nominal width of pipe

Insulation thickness

Insulation reflective coating?

Thermal conductivity of insulation

Heat loss coefficient per m of insulated pipe

19 |°C Interior temperature summer: \I| °C
Nedzivojama éka

825

30,0

1

185345

223

34,6

100%

Ln

Insulation quality of mountings, pipe suspensions, etc.

Thermal bridge supplement
Total heating loss coefficient per m of pipe

Temp. of the room through which the pipes pass
Design forward flow temperature

Design system heating load

Forward flow temperature control ('x' if appropriate)
Design return flow temperature

Annual heat emission per m of plumbing

Possible utilisation factor of released heat

Annual heat losses of heating distribution

Annual heat losses of heating storage
Annual heat losses of heating

Performance ratio of heat distribution

PHPP, DHW+Distribution

]

O
S
Pheating
S
A
Ne
Qi

€a,HL

m?
Pers
kWh/a Annual useful cooling dem. qcool 2061 kWh/a
d Length cooling period: 365 d
kw Average cooling load P ayerage: 0,2 kW
Marginal utility of additional heat losses: 0%
Inside thermal envelope Outside thermal envelope Total values
1 2 3 4 5 1 2 3 4 5 Absolute Specific
m 265,4
mm 21
mm
W/(mK) 0,038
W/(mK) 0,688
- 2 - Moderate 1-None 1-None 1-None 1-None 2 - Moderate| 1-None 1-None 1-None 1-None
WIK 9,889
W/(mK) 0,725
°C 19 19 19 19 19 6,0 6,0 6,0 6,0 6,0
°C 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0
kw 7,7 7,7 7,7 7,7 7,7 7,7 7,7 7,7 7,7 7,7
X X X X X X X X X X
°C 44,7
kWh/(m-a) 71
- 100% kWh/a KWh/(m?a)
kWhia 3 [ 3 | [ 00 |
kWh/a I ] [ [ 00 |
kWh/a | 3 J [ 00 |
. [ 100% |
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DHW useful heat

DHW demand for showers, per person and day (with 60°C) litre/person/d 13,7
DHW demand others, per person and day (with 60°C) litre/person/d 6,7
Performance of shower drain-water heat recovery - 0%
Effective DHW demand Vpuw  litre/person/d 20
Average cold water temperature of the supply Srw °C 8,6
DHW demand for washing machines and dishwashers non-ele: kWh/a 0 kWh/a kWh/(m?a)
Effective useful heat DHW Qonw KWh/a 13327 13327 | [ 16,1 ]
Auxiliary ion - DHW ion (for )
/(P*d) at 60 °C
DHW demand for showering: 1 3,7
Days of use per year [d/a] DHW demand for other uses: 6,7
Jr—— Equivalent | Equivalent i
. Single-lever | Time of use uses Useful average average Useful heat DHW demand according to use
Application Used? . " Flow rate amount of amount of o
mixer? per use according to temperature water @ water @ @ 60°C
type of use 60°C 60°C DHW demand/P*d @60°C [I/(P*d)]
- - min - I/min T I/(WE*d) 1/(P*d) kWh/a 6z 4 6 8 10 12 U 16
Shower x x 3,0 1,0 8,0 38 412 14 8995 Shower
Hand wash basin X X 0,5 4,0 4,0 30 100 3 2183 Hand wash basin  |m—
Washing stand X X 1,0 0,4 8,0 38 59 2 1285 Washing stand s
Bidet X 1,0 0,1 8,0 38 Bidet
Bathing - X 10,0 0,0 15,0 38 Bathing
Tooth brushing 3 X 0,1 2,0 4,0 30 5 0 109 Tooth brushing
Cooking/drinking §_ X X 0,3 1,0 6,0 45 32 1 696 Cooking/drinking  fmmm
s N/A
N/A
N/A
N/A
N/A
Dishwashing X x 0,6 1,0 6,0 45 3 0 56 Dishwashing
Cleaning the kitchen ° x x 0,5 1,0 6,0 38 2 0 37 Cleaning the kitchen
Cleaning rooms s x x 1,0 01 6,0 38 0 0 1 Cleaning rooms
S N/A
E N/A
E N/A
N/A
N/A
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Auxiliary calculation - shower drain-water heat recovery
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DHW distribution

Temp. of room through which the pipes pass 9x
Design forward flow temperature SBaist
DHW circulation pipes

Length of circulation pipes (forward + return flow) Lus
Nominal width of pipe

Insulation thickness

Insulation reflective coating?

Thermal conductivity of insulation

Heat loss coefficient per m of insulated pipe

Insulation quality of mountings, pipe suspensions, etc.
Thermal bridge supplement

Total heating loss coefficient per m of pipe v
Daily circulation period of operation. tdcire
Design return flow temperature Sr
Circulation period of operation per year teire
Annual heat released per m of pipe q*z
Annual heat loss from circulation lines Qz
DHW individual pipes

Exterior pipe diameter dy pipe
Accumulated length per single pipes Ly
Amount of tapping points in building Niapping poir
Average pipe length per tapping point Lu, average

Tap openings per person per day

Utilisation days per year

Heat loss per tap opening

Amount of tap openings per year and person
Annual heat loss of individual pipes

Total heat losses of DHW distribution

Performance ratio of DHW distribution pipes

PHPP, DHW+Distribution

mm
mm
W/(mK)
W/(mK)
WIK
W/(mK)

h/d

°C

h/a
kWh/m/a
kWh/a

Qindiviaual N/tap opening

Nrap
Qu

Qe

ea,uL

1ings per year

kWh/a

Inside thermal envelope

Outside thermal envelope

Total values

2

3

4

2|

3

4

o

Absolute Specific

19,0

19,0

19,0

19,0

19,0

60 |

60 |

6,0

6,0

60 |

55,0

55,0

55,0

55,0

55,0

550 |

550 |

55,0

55,0

550 |

132,7

25

10

0,060

0,433

2 - Moderate

1-None

1-None

1-None

1-None

2 - Moderate

3 -Good

1-None

1-None

1-None

5,245

0,472

24,0

24,0

51

8760

140

KWhia KWhi(m?a)

18521

18521 22,4

KWhia KWhi(m?a)

[ 2434 | [ 29 |
kWh/a

kWh/(m?a)
| 20955 | | 254

[ 257% |
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Storage heat losses

Storage 1 Storage 2 Buffer storage tank (only heating) Compact unit

Selection of storage tank 0-No storage tank [0-No storage tank [0-No storage tank |
Storage necessary for HP I:I
Solar DHW connection :\

Heat loss rate WK 1,0 0,9
Storage volume litre 200 160

Standby fraction -

Location of storage tank, inside or outside of thermal envelope 1-Inside 1-Inside 1-Inside

Temperature of mechanical room °C

Typical storage tank temperature °C

Manual entry of storage temperature °C 8,0

Average standby heat losses storage tank w

Additional heat losses storage tank, solar operation w - -

Possibly utilisation factor of heat losses - - - kWh/a KWh/(m?a)
Annual heat losses DHW storage tank kWh/a - 0 | | 0,0
Annual heat losses buffer storage tank - - -

Auxiliary calculation - heat losses through storage tank according to EU efficiency classes

Storage tank volume Litre 200,0 160,0

ErP classification - A A c
Maximum permissible standby heat loss w 44 41

Heat loss ratio for PHPP calculation WIK 1,0 0,9

Total energy demand of domestic hot water kWha KWhi(mra)
| | 254

Heat losses of DHW distribution and storage Qwi | 20955

Performance ratio DHW-distribution + storage €awL | 257% |

Total heating demand of DHW system kWh/a kWh/(m?a)
Including storage tank QgDHW || 34282 || || 41 ,5 ||
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Energy balance calculation with PHPP Version 9.6a

Internal heat gains for non-residential buildings

Slimnica / Climate: Riga/ TFA: 825 m* / Heating: 2246 kWh/(m’a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Utilisation: 22-Other IHG 4,05 Wim? 4,05 (W/m?
Type of values used: 4-PHPP calculation ('IHG non-res' worksheet) Enter here results from cell above: 4,05 |W/m?
Persons: “ P Room temperature:
Treated floor area: m m? Heating period: d/a Internal heat gains aux. electricity: m
° £ = T
o . s 5 = = = ]
= @ 2 N Q@ < = ° © ©
o 2 = = e 3 ] <] < =
a S S 2 o 2 > c b ° E
= g Planning 3 2 2 2 21;;_ % 2 =
] S o - i o e = o = T 0
B 3 0 = according to ground area 5] = 3 o » 5 2 o c
Persons s 3 g or usable zone s % £ 5 = 3 g s - 2
s S 1 = according to occupancy 3 5 § £ < £ = S5
B B £ ° ®© £ 5 T ° S o
2 < = S S 5] = 14 = 5
3 z 3 g k] 2 > >
(G} 2 2 E] <
< = 5
27 9 18
Persons A 30-Hotel room 2 > 10 yr,, sitting 1 Planning with occupancy ( 25 |y or (795 w | Notastandard | yu | gg |« | 4015 |*| 075 | /| 8760 | = 688
value
Persons B 21-Single office 2 > 10 yr., sitting 1 Planning with occupancy { 5 ¥ or { 30 * 0,1 * 80 *| 2750 | *| 0,70 / 8760 = 88
Persons C Invalid input { ¥ oor { + | MNotastandard 4+ 0 “' o |*| 100 |/| 8760 | = 0
Persons D Invalid input { » or { » | Not av;ij;\dard ) 0 * 0 *| 1,00 |/ 8760 = 0
Persons E Invalid input { ¥ oor { + | MNotastandard 4+ 0 “\ o |*| 100 |/| 8760 | = 0
Persons F Invalid input { » or { * | Not av;ij;\dard ) 0 * 0 *| 1,00 |/ 8760 = 0
Persons G Invalid input { ¥ oor { » | MNotastandard |y« 0 “ o |*| 100 |/| 8760 | = 0
Evaporation (person specific) 28 * -15 *| 4015 | *| 075 |/ 8760 = -144
3 3 k]
Sl 2 3 2o
c S = S _ ': 7
Lighting / Equipment / Aux. electricity ° é ‘—; 52 o b
= =) &
B = z 2 g 2
=) = <
Lighting | 14174 * /| 876 | = 1618
Office applications (within therm. envelope) 4932 * 1 / 8,76 = 563
Cooking (within therm. envelope) 2738 * 0,5 / 8,76 = 156
Dishwashing (within therm. envelope) 0 * 0,3 / 8,76 = 0
Cooling (within therm. envelope) 1825 * 1 / 8,76 = 208
Other (within thermal envelope) 0 * 1 / 8,76 = 0
Auxiliary appliances (see 'Aux Electricity' worksheet) = 164
c ° = s —_ = [
- 5 %8z | (8. 5, 8 3% || 58 2 s | [ = 3 5,
o 225 2. £ _| = © 0% 3 T =30 - o > = @
= SE2E92.T |28 2c5% 2 SE 5T 2 E 2 Z ]
Heat loss due to cold water = cS232e%s 53 5288 %55 252 S £ 5 5 S s
. ¥= S5 © 0y Q P - o puge=4 58X T = = o35
(calculation from column AJ) (<) 23EWgcs g3 € Sog §c 3« o8 g 5 T =2 ]
=2 S-aggclX a 3EZ o €3 o S = @ = Zz @ Foirct
o Rz = EZ €58 52 E g 3 2 @ 2 o 3
= ®© O <} = Z S ] og o o 4 3 >
5 & = z % < 8 o = S 3
]
Cold water due to flushing WC | ‘ 0 ‘ ‘ 30‘ Hotel room ‘ ‘ 5 ‘ ‘ ‘ ‘ 5 ‘ ‘ 104 ‘ ‘ 365 “( ‘ .62 ‘ +‘ 25 [ 1 | / | 365 | = | 0
Total IHG | w
Specific IHG | W/m? 4,0
Heat available from internal sources | 223 dfa kWh/(m?a) 22
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PER and PE specific values »
Energy balance calculation with PHPP Version 9.6a

Electricity demand for non-residential buildings
Slimnica / Climate: Riga / TFA: 825 m* / Heating: 224,6 kWh/(m?a) / Freq. overheating: 2 % / PER: 1144,3 kWh/(m?a)

Treated floor area Area: 825,2 m? Window properties (from 'Windows' worksheet):
Non- | Glazin
Auxiliary electricity demand: 970,6 kWh/a Shading | Dirt factor | perpendicul| " 9
fows raction
ar radiation
PER factors: PE factors: North 0,51 0,95 0,85 0,74
Electricity: 1,35 2,6 |kwhkwh East| 0,51 0,71
RE gas / Natural gas: 1,75 1,1 | KWhikWh South| 0,54 0,78
Energy carrier for DHW: 1,1 |kwhkwh West| 0,52 0,70
Solar fraction of DHW 0%
Marginal performance ratio DHW:
Facade with windows Geometry: input of a typical room
2 E 5 S 5 B s ] - 5 ]
8 = g s =3 - s 8 29 = 5 g §3 5 2 N
13 g £ z - 2 2 = £ z E = =R 5 £ = B £8 2 £ 5=
® g §g £ g | €2 | 2 g g 2 -4 2 g 23 | 52 s | 8o EN = ) sz |3:f
Lighting / non-residential 3 8 SE E 2 25 g = £ = = H 2 io | 38 > | S8 Lighting check <8 823 £E £ SEs
£ 52 s K £5 s g & 2 ] = 55 | 2¢ E 53 S 322 FC] 2 > &
H g g g5 278 & g g 5 £ 2 |35 |88 & |8 g ) £ §%2
= = o g = 2 8 & =8 - = E 33 z @
Room / Zone m? Lux Degrees - ¥ m m m m m Wim? Wim? 1] hia h/a hia hia kWh/(m?a)
15 9
Visas telpas 825,2| |30-Hotel room 200 30 | North | 65% | x 4,0 6,0 43 3,8 1,2 Low 6 59 1 Manual Without motion | 4015 2920 2020 | 14174 17,2
65% | x None 0,0 1 Manual Without motion
detector
65% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
69% None 0,0 1 Manual Without motion
detector
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s _ = T
g ES | & = 5 T £ 52 3 25
3 = = = . 2= 28 Sc3® % 23
’ i T 7 3 z =1 = =N §88= 55 o)
Office equipment 3 28 £ s 3 g 28 35 5358 3 32
£ =] 2 <] o3 3o o @ SE0g 2= 2s
8 g = ol £ =4 © a3sg 3 §
2 9 20 18
PC 1 [21-single ofice 1 1 10 | * | 80 “( 1925 | *(1- 03 |) = 1078 1078,0
PC in energy saving mode 1 10 ] * | 20 . 1925 . 0,3 = 12 11,6
Monitor 1 [30-Hote room 1 1 10 | * | 28 “( | 12085 | *(1- 025 |) = 253 252,9
Monitor in energy saving mode 1 10 ] * | 20 . 1205 . 0,25 = 6 6,0
PC 2 \ 1 0 EEED *( 0 (1 o | = 0 0,0
PC in energy saving mode 1 o | | 20 . 0 . 0 = 0 0,0
Monitor 2 \ 1 0 [ 28 *( 0 (1 o | = 0 0,0
Monitor in energy saving mode 1 o | | 20 . 0 . 0 = 0 0,0
Copier [21-Single ofice 1 1 3 * 1 100 ( 2750 - [ o ]= 825 825,0
Copier in energy saving mode 1 3 |+ | 30 . 0 = 0 0,0
Printer [21-single ofice 1 1 3 | | 100 ( 2750 - [ o ]= 825 825,0
Printer in energy saving mode 1 3 | - 2 . 0 = 0 0,0
Server [21-Single ofice 1 1 1 * [ 100 *( 2750 = 275 275,0
Server in energy saving mode 1 1] 0] 20 *( 8760 - [ars0 |)= 12 12,0
Telephone system 1 1 2 * 94 * 8760 = 1647 1646,9
v . = 0 0,0
v . = 0 0,0
v . = 0 0,0
v . = 0 0,0
v . = 0 0,0
— =z °
5 5 g ) 5 15 E ° = 2
Sz g g | = 7 g8 3 5 g s £ _E 5 E g
EEeEg Jop=s = 83, Es E ol E o I} T 0 = S% 9T
2ERD £ £ =5 5 23 o g S £e 8 o= T =
Kitchen / Aux. electricity 8§EcSs 28 2 ER] S > 2 25 = o 5 =] & £5 25
£8563 c3 | = 5> g3 8 B2 8 5 5 SE 5 8 s
8588 £ & 28 E 5 € 2 @ 8 = S S ° £
ged £5 ] z 8 S £ 3 b 2 5 < » ® 5
= = a z g 5] 2 8 5 2
5 z z < 2 [}
8
kWh / Meal
Cooking: 30-Hotel room [ 1 1 35 | * ] 30 | * [ 025 | = [ 2738 |I . 100% 2737,5
1-Electricity kWh / Cover * 0%
Dishwashing 1 0 %5 ] ] 3 | * [ot0] = [ o |I . 100% 0,0
2-Cold water connection i v 0% @+ [ 030 |)* 1,20 - 0,00 = [ o ]
Refrigerating 1 5 365 1,00 = 1825 * 100% 1825,0
of 100% 0,0
o - 100% 0,0
o 100% 0,0
o - 100% 0,0
of 100% 0,0
of 100% oD 0,0
oS =
o * 100% g8 ] 0,0
0 * 100% 522 0.0
T ow
Total auxiliary electricity 971 ] 970,6
Total 24639 uwn [ o ] [ oo ] [ 24630 Jowna
EaEER

Specific demand
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CO2 emisiju un primaras energdijas apréekins
CO,
== . co. CO,
Energijas patérina Energonesajs KWhim?Zg MWh/g e?:kzt(i):if:ess t:;nkltsoljr:s emisijzas f f PE nren | PEren PE tot emisijzas
. 3y Pnren Pren 2 2
pakalpojums koeficients | kgCO,/ | kgCO, KWhim’g | kWhim’g | KWhim2g | o) im2
MWh
Siltumenergija no centralizétas
Apkurg|  Siltumapgades sistemas, 224,60 185,345 1,00 185 34289 | 0,70 0,00 | 157,22 0,00 157,22 41,55
sarazota kogeneracija no
fosilajiem kurinamiem [3]
Apkure (papildu) Elektroenergija no tikla 0,88 0,729 1,00 109 80 1,90 0,60 1,68 0,53 2,21 0,10
Siltumenergija no centralizétas
Karsta 0dens sagatavosana| ~ Sumapgades sistemas, 41,54 34,282 1,00 185 6342 0,70 0,00 29,08 0,00 29,08 7,69
sarazota kogeneracija no
fosilajiem kurinamiem [3]
Karsta idens Sagat;)‘;fi;rf; Elektroenergija no tikla 0,29 0,241 1,00 109 26 1,9 | 060 0,56 0,18 0,73 0,03
Ventilacija Elektroenergija no tikla 0,00 0,000 1,00 109 0 1,90 0,60 0,00 0,00 0,00 0,00
Apgaismojums Elektroenergija no tikla 17,18 14,174 1,00 109 1545 1,90 0,60 32,63 10,31 42,94 1,87
DzeséSana Elektroenergija no tikla 0,00 0,000 3,50 109 0 1,90 0,60 0,00 0,00 0,00 0,00
KOPA: 284,50 234,772 42282 221,17 11,01 232,18 51,24
CO, emisijas kgCOzlm2 51,24
CO, emisijas tCO, 42,28
PEC
CO2 emisiju un primaras energdijas aprékins
CO,
. Sezonilas | emisijas Cco, Cco,
PE PE -
Ene;gkli:lisog?:::gna Energoneséjs kWhIng MWh/g efektivitates faktors, | emisijas fearen foren kWh';rezn kWhlreZ ka:’ﬁ l:::; emisijas
P pol koeficients kgCO,/ kgCO, mo mg 9 kgCOzlm2
MWh
Siltumenergija no centralizétas
Apkure|  Siftumapgades sistemas, 81,96 67,638 1,00 185 12513 0,70 0,00 57,37 0,00 57,37 15,16
sarazota kogeneracija no
fosilajiem kurinamiem [3]
Apkure (papildu) Elektroenergija no tikla 0,88 0,729 1,00 109 80 1,90 0,60 1,68 0,53 2,21 0,10
Siltumenergija no centralizétas
Karsta 0dens sagatavosana| ~ Sumapgades sistemas, 41,54 34,282 1,00 185 6342 0,70 0,00 29,08 0,00 29,08 7,69
sarazota kogeneracija no
fosilajiem kurinamiem [3]
Karsta adens sagatﬁ)‘;‘ﬁﬁﬁ Elektroenergija no tikla 0,29 0,241 1,00 109 26 1,90 0,60 0,56 0,18 0,73 0,03
Ventilacija Elektroenergija no tikla 10,20 8,418 1,00 109 918 1,90 0,60 19,38 6,12 25,50 1,11
Apgaismojums Elektroenergija no tikla 9,57 7,899 1,00 109 861 1,90 0,60 18,19 5,74 23,93 1,04
DzesésSana Elektroenergija no tikla 0,00 0,000 3,50 109 0 1,90 0,60 0,00 0,00 0,00 0,00
KOPA: 144,45 119,21 20739,48 126,26 12,57 138,82 25,13
CO, emisijas kgCO,/m? 25,13
CO,; emisijas tCO, 20,74




