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General
Purpose

Classroom 1

-~

Classroom 3

Classroom 4

Section Through Gym Section Through Classrooms

Specific building demands with reference ta the treated floor area use: Maonthly method pecific building demands with reference to the treated floor area use: Monthly method

Profiled metal roof cladding

Treated floor area Fulfilled #* Treated floor area Fulfilled?*

Annual heating demand 11  kWhi(m%a) 15 kKWhi(m?a)
Heating load 11 Wim? 10 Wim?

- Al

KWhi(m*a) - Space cooling Overall specific space cooling demand kWhi(m’a)

Wim? - i i

% . Cooling load Wim - Insect Mesh
- Frequency of overheating (> 25 °C) %

Space heating and cooling, 2
dehumidification, household electricity. kWhi(m"a)
kWh/(m?a)

DHW, space heating and auxiliary electricity
Specific primary energy reduction through solar electricity kWh.’{mzaJ
1/h

: Requirements
KWh/(m?a) 25 KWhi(ma)
Wim? )

Requirements

Space heating Annual heating demand Space heating Full fill cellulose insulation to roof structural cavity

EnerPHit Design Steps Heating load Treated timber counter batten

Space cooling Overall specific space cooling demand

Treated timber batten

Baseline Cooling load

Frequency of overheating (= 25 °C)

Breather membrane

Space heating and cooling,
dehumidification, househald electricity.

DHW, space heating and auxiliary electricity

EnerPHit Step 1 - Air Tightness Vn50 = 1.00 Primary Energy

KWh/{m?a) 132 kWhi{m?a)
KWh/(m?a) -
KWh/(m?a) -

1/h 1 1

* amipty Field: data missing; -

Primary Energy 120 kWhi(m?2a)

Aluminium drip flashing to protect
end of breather membrane

63

Specific primary energy reduction through solar electricity

EnerPHit Step 2 - Cavity Fill Wall Insulation

Aluminium gutter

Airtightness Pressurization test result ng;

Airtightness

o requirement Pressurization test result ng, I

EnerPHit Step 3 - Window Upgrade

EnerPHit building retrofit (acc. to heating demand)? yes

EnerPHit Step 4 - Breakout Areas Passive House?

PHPP Verification

EnerPHit Step 5 - MVHR Ventilation

EnerPHit Step 6 - Shading measures

54
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M Primary Energy - kWh/m2a B Annual Heat Demand - kWwh/m2a
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reducted at wall plate
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Intermediate Floor Detail

EnerPHit Ground Floor Detail W = 0.049

Ground Floor Detail Passive Ground Floor Detail W = -0.068

Vapour check membrane wrapped into
window reveal and sealed to inside of window
frame using proprietary tape

EnerPHit Details scale 1: 10 Linear Thermal Bridge Analysis

Proprietary sealant tape

Cill upstand fixed to window frame and embedded in
silicone sealant

Insulation packing to space below
window board

Seal between breather membrane and outer face of
window frame usign proprietary sealant tape

Softwood window board

1 = Supply Air

I - Exhaust Air

I = Fresh Air From Outside
I - Discharged Air to Outside
=1 = MVHR Unit

Mill finished aluminium cill supported off
metal angles. Cill not to be supported off
insulation board

—High performance vapour check

Expanding foam sealant tape

Expanding foam sealant tape Wood fibre insulation board

Expanding foam insulation to
space between window frame and
structure

195 ~———12.5mm Gypsum plasterboard

Proprietary render system
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G/F Cill Detail

7
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SIS 9 [*~—————12.5mm Gypsum plasterboard
. . . s s 7S, s
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// , //
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7
. . . /1007, 242 s o
MVHR Ventilation System Pipe work Layout rimbersudwork———1 77777 7
eI S o s g Service cavity formed with softwood battens
Damp Proof Course N5 /// // Expanding insulation fill to any void space at junction
7 g 7

Damp proofing & radon protection

Vapour check membrane adhered to slab using
membrane

proprietary glue to form airtight seal
igid urethane insulation

Vapour pressure distribution Proprietary base rail for external cladding

Calculation according BS EN IS0 13788
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Baseline & EnerPHit Floor Analysis
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/—ln situ concrete slab

0.16 W/m2K)
Umax 0.25 WIiim=K)
RT 2.84 mEKAW
Thickness 0.2100 m

1. Month of balanca: January
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Proprietary render system

Rigid extruded polystyrene insulation—— . < . «' ‘

Aircrete block———————— R
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embrane

Surface temperature to avoid critical surface humidity
Calculation according BS EN ISO 13788

0.00 0.01 0u02 0.02 D04 0.05 0.05 0.07 0.0E 009 010 041 0.2 042 0.14 DS D6 0LIT7 048 019 0.20 D24 I i
o [

N iqi ystyrene insulation

Temperature [*C)

&radon protection

Location: Mullingar; Humidity class according BS EN ISO 13788 annex A: Dwellings with low occupancy

1 2 3 4 5 6 7 8 9
Te phi_e Ti phi_i pe deltap pi  ps(Tsi) Tsi.min
rc [l [Pa] [Pa] [Pa] [Pa]  [C]
9.0 20.0 1148 490 1638 2047 17.9
9.0 20.0 1148 490 1638 2047 17.9
1148 430 1638 2047 17.9
1148 430 1638 2047 17.9
1148 430 1638 2047 17.9
1148 490 1638 2047 179
1148 430 1638 2047 17.9
1148 490 1638 2047 17.8
1148 430 1638 2047 17.9 .
1148 430 1638 2047 17.9 . 1
1148 490 1638 2047 17.9 . 1
1148 490 1638 2047 17.9 . iy

Month

—— Saturation prassure
—— Parflal pressurs
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Table of month January:
Mame
External { PUR Insulation 0.023
PUR Insulation 0.023 / Concrete, Reinforced {with 1% of steel)
Concrete, Reinforced {with 1% of sie2l) / Iniemal

The critical month is January with fay ma. = 0.807
f = 0.916

Vapour pressure distribution
Calculation according BS EN ISO 13788

TIrC]
xa

<
Passive Floor Analysis -

e

u:
Umax
RT

1. Month of balanca: January

== HER1Y : K K
* NFHC

S— " | Daylighting Factor 4.6% e

{
Thickness 0.3720 m L | A8 TA M -
igidextruded yrene insulatign i )\\> N )\\> N )\\> N
R Wak efidown to oundarlcn footm% / < / < / <
Windaw area (mf] Awverage surface reflectance calculator ‘ ‘ 1 / /
Visible light transmittance of glazing [03WLT>1) Area | Area(m®)| Feflectance | AR y - = >

2318
2507
254
243

085
085
085
085

085
085
085
085
085

g

04

19.703
213
7.259
2533

40375

8613
9.894
2035

17.265
65168
Surface 11 16,652
Surfacs 12 1z4
Surface 13 o

Surface 14
Surface 15

Visible sky angle [degrees) Surface 1

A

Total surface area
Peflectivity of materials (03 R 1)

Surface 2

Surface 3

Surface 4

Surface &

Daylight factor

Surface temperature to avoid critical surface humidity
Calculation according BS EN ISO 13788

Surface &
Surface 7
Surface 2

0.2
afm]

Surface 9
Surface 10

Vertical sky component angle calculator
Distance to highest shading point (horizontd

Location: Mullingar; Humidity class according BS EN ISO 13788 annex A: Dwellings with high occupancy

——  saturation prassure 2 3 4 6 7 8 9
——— Parfial pressurs Month Te phi_e Ti phi_i delta p pi  ps(Tsi) Tsi.min
= [°C] = [Pa] [Pa] [Pa] [*C]
1.000 200 0771 653 1801 2251 19.4
1.000 20.0 0.7 653 1801 2251 194
1.000 200 07N 653 1801 2251 194
1.000 20.0 0.7 653 1801 2251 194
1.000 20.0 0.771 653 1801 2251 194
1.000 200 0.7 653 1801 2251 194
1.000 20.0 0.7 653 1801 2251 194
1.000 20.0 0.7 653 1801 2251 194
1.000 200 0771 653 1801 2251 194
1.000 653
1.000
1.000

Height to highest shading point |vertical)

10
fRsi
0.945
0.945
0.945
0.945
0.945
0.945
0.945
0.945
0.945
0.945
0.945
0.945

<

A

Ground Floor Detail

A

Vertical sky component angle

January
February
March
April

May

June

July
August
September
October
November
December

Surface 16
Surface 17
Surface 18
Surface 19

Uniformity calculator

Average daylight factor

<J

Minimum daylight factor {from software)

Vapour pressure [Pa]

9.0
9.0
2.0
9.0

Uniformity factor Average surface reflectance

20.0
20.0
20.0

0.771
0.771
0.771

1801
1801
1801

2251
2251
2251

194
194
194

653

Table of month January: e

Name

Extemal | EPS 0.033

EPS 0.033 / Conerete, Reimforeed (with 1% of steal)

Conerete, Reinforced {with 1% of steal) / Softwood Timb=er (S0 kgim?)
Softwood Timber [S00 kg/m#] / Intemal

The critical month is January with fry n. = 0.945
fos = 0.

Passive Details scale1:5

Baseline & EnerPHit Roof Analysis

u: 0.12 W/HmK)
Umax  0.20 Wi(meK)
RT 8.92 MAKIW

Thickness 0.3125 m

u: 0.09 WHm?K)
Umax  0.20 WHmK)
RT 11.67 mEK/W

Thickness 0.4626 m

u: 0.31 WI(m3K) U:
Umax 0.30 W/(m2K)
RT 3.65 mAIW

Thickness 0.4420 m

0.26 Wi(m2K)
Umax 0.30 Wim=K)
RT 4.76 mEKW
Thickness 0.4420 m

0.11 Wi(m=K)
Umax 0.30 WI(mK)
RT 10.10 MPKAY
Thickness 0.3816 m

Vapour pressure distribution
Calculation according BS EN I1SO 13788

TI*C]
2040

Vapour pressure distribution
Calculation according BS EN ISO 13788

TIFC]
0.0

WVapour pressure distribution
Calculation according BS EN 150 13788

i)
Mo

Vapour pressure distribufion
Calculation according BS EN 150 13788

nrel
b1 la]

Vapour pressure distribution
Calculation according BS EN ISO 13788

iG]
200

phl_g ] Te["C)
1. Month of balanca: January 0.550 1. Menth of balancs: January 43

1. Month of balancs: January

Tamparturs [*C]

Tampantune ['C]

Temperature [*C]

0.z
dm]

P afm]

—— Satwration preasure

—— Saturation prassure Partial r &

——— Parflal pressurs

s

—— Saturation prassure
—— Parfal pressuns
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1,500
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Wapaurprassra [Pa]
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I mriorwic disregarding scc. BRE 4 4. 5] § ol cavity -40 mm,
urrem - it
Kol ceety - 40 mmn, arver@isied § irnsuisScn 00000 - Parksl Pl Covily
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I mrioTwic disregarding scc. BHE 4 4.5)/) I=lermel

Surface temperature to avoid critical surface humidity
Calculation according BS EN ISO 13788

Location: Mullingar; Humidity class according BS EN ISO 13788 annex A: Dwellings with low occupancy

1 2 3 4 5 ] T 8 9 10

Month Te phi_e Ti phi_i pe deltap pl  ps(Tsl) Tsimin fRsi

[C] = ['C] [Pa] [Pa] [Pa] [Pa]

0.735
0.716
0.681
0.620
0.553
0.511
0.509
0.574
0.623
0.667
0712
0.730

[C]
15.8
156
155
15.3
156
16.6
17.5
176
7.0
16.4
16.1
16.0

0.615
0.605
0.602
0.593
0.607
0.647
0.684
0.687
0.664
0.640
0.625
0.623

a
43 200 739 699 1438 1798
200 1414 1767
200 1408 1760
200 1386 1732
200 1418 1774
200 1513 1891
200 1598 1998
200 1606 2008
200 1551 1939
200 1435 1869
200 1481 1826
200 1456 1820

0.890
0.850
0.840
0.800
0.790
0.800
0.810
0.830
0.850
0.870
0.890
0.900

January
February
March
April

May

June

July
August
September
October
MNovember
December

719
780
829
983
1205
1372
1352
1198
1019
855
801

695
628
557
437

44
5.9
75
102
131
14.8

The critical month is January with fay e = 0.735
fo = 0.934
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Coscruls biock j2enes] inrer ! [Z000 kg™ & Wiossr oo sl 1= 0000
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Surface temperature to avoid critical surface humidity
Calculation according BS EN ISO 13788

Location: Mullingar; Humidity class according BS EN ISO 13788 annex A: Dwellings with low occupancy
1 2 3 5 3] 7 8 9

4
PRI

Te phi_e Ti pe deltap pi  ps(Tsi) Tsi.min
[°'Cl = [°'C] [Pa] [Pa] [Pa] [Pa] ['C]

Pa
4.3 20.0 739 699 1438 1798 15.8
44 200 719 1414 1767 15.6
5.9 200 780 1408 1760 15.5
75 20.0 829 1386 1732 15.3
10.2 200 983 1419 1774 15.6
13.1 20.0 1205 1513 1891 16.6
14.9 200 1372 1599 19939 17.5
14.3 200 1382 1606 2008 17.6
12.1 200 1199 1551 1939 17.0
93 200 1019 14985 1868 16.4
64 200 855 1461 1826 16.1
53 200 801 1456 1820 16.0

0.890
0.860
0.840
0.800
0.750
0.800
0.810
0.830
0.850
0.870
0.890
0.300

0615
0.605
0.602
0.593
0.607
0.647
0.684
0.687
September 0.664
October

November
December

The critical month is January with fay ... = 0.735
fep = 0949

Table of month January:

Mame

Extemal / Render, Ime and sand

Render, Ime and sand ! Gutex

Gutax § Oriented sirand board (O5B)

Orienied strand board {O28) / Rockwool Flexi

Rockwaool Flexd ! Kingspan Themmawall TW S0 35-65mm
Kingspan Themawal TW 5D 35-55mm !/ Breaiher membrans
Ereather membrane ! Standard wallboard plasterooand
Standard wallboand plasierboard [ Intemal

Surface temperature to avoid critical surface humidity
Calculation according BS EN ISO 13788

Location: Mullingar; Humidity class according BS EN I1SO 13788 annex A: Dwellings with high occupancy

2 3 4 5 6 7 8 9 10

Month phi_e Ti phi_i pe delftap pi  ps(Tsi) Tsimin fRsi

re] — [Pal [Pa] [Pa] [Pa] [C]
200 0.715 739 933 1671 2089 18.2
200 0.704 719 927 1648 18.0
200 0.692 780 838 1617 17.7
200 0.672 829 1571 17.2
200 0.670 983 1565 17.2
200 0.691 1205 1615 17.7
200 0.717 1372 1675 18.2
200 0.723 1352 1691 184
200 0.714 1199 1669 18.2
20.0 0.708 1019 1654 18.0
200 0.712 B55 1663 18.1
200 0.717 801 1674 18.2

0.886
0.869
0.835
0.778
0.710
0.661
0.654
0717
0.763
0817
0.862
0.880

0.890
0.860
0.840
0.800
0.790
0.800
0.810
0.830
0.850
0.870
0.890
0.200

January
February
March
April

May

June

July
August
September
October
MNovember
December

The critical month is January with frs .. = 0.886
fuu = 0.976

‘Vapour pressure [Pa)

Table of month January:

Table of month January:

Mame

MName

Extemal / Cellubos2 Insulation 0.035

Exiemal ! Kingspan KINgZIP Roofboand
Kingspan KIngZIP Roofboard § Rockwool 0.037

Fockwool 0.037 § Low E cavity - 50 mm, uventiiated

Low E cavity - 50 mm, unventiated § Standard wallboard plasternoand
Standard wallioand plasterhoard / Intemal

Surface temperature to avoid critical surface humidity

Calculation according BS EN ISO 13788

Location: Mullingar; Humidity class according BS EN ISO 13788 annex A: Dwellings with low occupancy

1 2 3 4 5 6

7

8

9

Celulose Insulation DU03S / Celluiose Insulation 0.035
Celulpse Insulaton 0.035 § Breather membrane
Eraather mambrane !/ Guiex

Gutex / Standard wallboand plastersoand

‘Handard wallboard plasterboard 1 Intemal

Surface temperature to avoid critical surface humidity

Calculation according BS EN ISO 13788

Location: Mullingar; Humidity class according BS EN 1SO 13788 annex A:

Dwellings with low occupancy
7 8 9

Month Te phi_e Ti phi_i pe deltap

['C] == ['C] [Pa] [Pa]

pi
[Pa]

ps(Tsi)
[Pa]

Tsi.min
[°C]

1 2 4 5 6
Te phi_e i phi_i pe deltap
[*C] [Pa] [Pa]

Month

43 0.890 20.0 739 699
44 08860 20.0 719 695
59 0.840 20.0 780 628
7.5 0.800 20.0 829 557
102 0.790 20.0 983 437
13.1 0.800 20.0 1205 307
149 0.810 20.0 1372 227
143  0.830 20.0 1352 254
121 0.850 20.0 1199 352
93 0.870 20.0 1019 477
64  0.890 20.0 855 606
53  0.900 20.0 801 655

0.615
0.605
0.602
0.593
0.607
0.647
0.684
0.687
0.664
0.640
0.625
0.623

January
February
March
April

May

June

July
August
September
October
November
December

The critical month is January with frg .., = 0.735
T = 0.973

Surface temperature and Condensation Risk Analysis

1438
1414
1408
1386
1419
1513
1589
1606
1551
1495
1461
1456

1798
1767
1760
1732
1774
1891
1989
2008
1939
1869
1826
1820

15.8
156
156.5
15.3
15.6
16.6
17.5
176
17.0
16.4
16.1
16.0

pi  ps(Tsi) Tsi.min
[Pa] [Pa] [C]

0.615
0.605
0.602
0.593
0.607
0.647
0.684
0.687
0.664
0.640
0.625
0.623

0.890
0.860
0.840
0.800
0.790
0.800
0.810
0.830
0.850
0.870
0.890
0.900

4.3 739 699
4.4 719 695
59 780 628
7.5 829 557
10.2 983 437
13.1 1205 307
149 1372 227
143 1352 254
121 1199 352
9.3 1019 477
6.4 855 606
5.3 801 655

January
February
March
April

May

June

July
August
September
October
November
December

20.0
20.0
20.0
20.0
20.0

The critical month is January with fay .. = 0.735
o = 0.981
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1438 1798 15.8
1414 1767 15.6
1408 1760 16.5
1386 1732 15.3
1419 1774 15.6
1513 1891 16.6
1599 1999 17.5
1606 2008 17.6
1551 1939 17.0
1495 1869 16.4
1461 1826 16.1
1456 1820 16.0

3.4

o’




