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Project Overview Bf= cov

Aim:

To evaluate the performance a low profile, novel thermal barrier coating for use in retrofit
applications

Objectives:

Collect and compare pre and post installation data for - surface and ambient temperatures,
humidity, U-value and air quality.

Install Thermal material coating in 1920’s exemplar house.

Evaluate any change in energy performance of the room.

Produce report on findings




Basic Methodology Nf=2 oo

Steps:
1. Record Baseline Data: Room response to heating and cooling, U-Value, thermal
imaging

2. Apply Zenova thermal coating

3. Record post installation performance

4. Compare Findings
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Thermal Camera Imaging SE = o

Pre-Installation Post-Installation




U-Value Comparison

Pre-Installation U-Value

U-value analysis using average method (Section 7.1, ISO 9869-1:2014):

Analysis start time: 2022-12-12 19:14:00
Analysis end time: 2022-12-18 19:14:00
Analysis period: 144 h

U-value w/o last 24h (U24):
U-value first 2/3 (U2/3):
U-value last 2/3 (U2/3):

du24:

U-value: 3.37 W/(m3K)

dR24:

dR2/3:

Measurement data fulfils requirements of ISO 9869-1:2014 section 7.1.

Post-Installation U-Value

U-value analysis using average method (Section 7.1, ISO 9869-1:2014):

Analysis start time: 2023-02-04 11:23:32
Analysis end time: 2023-02-07 11:23:32
Analysis period: 72 h

U-value w/o last 24h (U24):
U-value first 2/3 (U2/3):
U-value last 2/ 3):
du24:
du2/3:
dR24:
dR2/3:

U-value: 2.27 W/(m?K)

Measurement data fulfils requirements of ISO 9869-1:2014 section 7.1.
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3.37 W/(mK)
3.33 W/(mK)
3.40 W/(m?K)
0.1%
20%

02 % Initial Recorded

Improvement of
1.1 W/(m2K) ]

2.26 W/(m?K)
2.22 W/(m?K)
0.2 %
1.9 %
0.4 %
3.0%




U-Value Validation

Post-Installation U-Value

U-Value analysis:

Total measurement duration 120.00 h

Analysis start time:
Analysis end time:
Analysis period:
dR2/3:

dR24:

U-Value (U):
R-Value (R):

U-Value analysis:

2023-03-12 21:10:00
2023-03-15 21:10:00
72h

2.20 %

-4.89 %

2.041 Wi(m?K)
0.279 (m2K)IW

Total measurement duration 120.00 h

Analysis start time:
Analysis end time:
Analysis period:
dR2/3:

dR24:

U-Value (U):
R-Value (R):

U-Value analysis:

2023-03-12 21:10:00
2023-03-15 21:10:00
72h

2.64 %

-477%

1.862 W/(m?K)
0.268 (M*K)/W

Total measurement duration 120.00 h

Analysis start time:
Analysis end time:
Analysis period:
dR2/3:

dR24:

U-Value (U):
R-Value (R):

2023-03-12 21:50:00
2023-03-15 21:50:00
72h

241 %

4.83%

2.255 Wi(m?K)
0.286 (M2K)/W

Average values:

Heat Flux (HF):

Inner Ambient Temp. (Ti)
Inner Surface Temp. (Tsi)
Outer Ambient Temp. (Te)
Quter Surface Temp. (Tse)

Average values:

Heat Flux (HF):

Inner Ambient Temp. (Ti)
Inner Surface Temp. (Tsi)
Outer Ambient Temp. (Te)
Outer Surface Temp. (Tse)

Average values:

Heat Flux (HF):

Inner Ambient Temp. (Ti)
Inner Surface Temp. (Tsi)
Outer Ambient Temp. (Te)
Outer Surface Temp. (Tse)

19.10 Wim?
1544 °C
12.79°C
7.58 °C
8.38 °C

19.39 W/m?
16.44°C
12.65°C
7.58°C
8.38°C

17.73 Wim?*
14.12°C
1248 °C
7.58°C
8.38°C

U-Value analysis:

Total measurement duration 120.00 h

Analysis start time:
Analysis end time:
Analysis period:
dR2/3:

dR24:

U-Value (U):
R-Value (R):

U-Value analysis:

2023-03-12 21:30:00
2023-03-15 21:30:00
72h

2.67 %

-4.91%

2.217 Wi(m?K)

0.251 (m?K)/W

Total measurement duration 120.00 h

Analysis start time:
Analysis end time:
Analysis period:
dR2/3:

dR24:

U-Value (U):
R-Value (R):

2023-03-12 21:00:00
2023-03-15 21:00:00
72h

3.98 %

-4.88 %

2.136 W/(m?K)
0.269 (m2K)/W

U-value average: 2.1022 W/m?K
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Average values:

Heat Flux (HF):

Inner Ambient Temp. (Ti)
Inner Surface Temp. (Tsi)
Quter Ambient Temp. (Te)
QOuter Surface Temp. (Tse)

Average values:

Heat Flux (HF):

Inner Ambient Temp. (Ti)
Inner Surface Temp. (Tsi)
Outer Ambient Temp. (Te)
Outer Surface Temp. (Tse)

ZENOVA

23.51 W/m?
16.55 °C
13.26 °C
7.58°C
8.38°C

18.58 W/m?
14.72°C
12.40°C
7.58°C
8.38°C

Improvement of| 1.2678 W/(m?K)




Air Quality Test Result I

Indoor Air Quality (PM 2.5) After

1. Before Painting: PM 2.5 = 2 pg/m3; Thick Spray
VOCs = 0 mg/m?3 S

2. After the base coat: PM 2.5 =9 pg/m3; \_A
VOCs = 0 mg/m?3

3. During the spray: PM 2.5 = 80 pg/m?3;
VOCs = 43.72 mg/m3 .
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Air Quality Test Result
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Material test Value

* The material test was done in

Measurement overview over t=118.83 h
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the thermal chamber to 35 Bt
. . 2 30 < =12
simulate indoor and outdoor ¥ =
condition and was done with U-  $*" pTRY T
i g g ne || 3
value test kit for at least 72 % I B | Lo ——— g
§ N3Ng9393 9323239328323 832333R83"333 3388 RS
hours
® 1 mm thiCkness mater|a|: U— U-value analysis using average method (Section 7.1, ISO 9869-1:2014):
. Analysis start time: 2023-02-1801:57:32 U-val fo last 24h (U24): 3.89 Wiim*K)
Value Of 3.92 W/(mZK), thermal A:EI::::znd tir:'.n; 2023-02-22 01:57:32 U:ZIE::;;SS (U2/3): 3_sawx{$2|<}
« Analysi iod: 96 h U-value last 2/3 (U2/3): 3.94 Wiim*K)
COndUCt|V|ty = (0.00392 W/mK UHETSIS,DE” aue 07%
vale > dU2/3; 1.6 %
dR24: -22%
dR2/3: 4.7 %

Measurement data fulfils requirements of ISO 9869-1:2014 section 7.1.
Uncertainties due to improper installation or environmental influences must be estimated by user (see section 6.1).




Thermal Conductivity

* Background

Different measurement results of thermal conductivity to
be verified. The variety of results were due to the uneven
sample composition, the dryness of the sample, and the
sensor imprecision.

e Methods

The value was fed to the IES VE Software to obtain t
software calculated results from the digital twin.

Parameters for the digital twin:

* U-value test for pre-refurbishment:3.37W/(m3K) = in
the digital twin, the materials position generated
U-value of 3.2159 W/(m?K)

. Average U-value test for post-refurbishment: 2.1022
W/(m*K);

* Specific Heat Capacity: 966 J/kg. °C
e Density 0.75 g/cm® = 750 kg/m?3
* Vapour Resistivity: 50 GNs/kg m

The Digital Twin:
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@ Project Construction (Opaque: External Wall)

Description: | External Wall

| me[ war ]

Performance =

aig alue: . v
Syefaces | Functional Settings Regulations  RadiancelES
Outside

Emissivity: | 0.900 Resistance (m3/W): | 0.0400 [ Default

EN-ISO ~

i ess: | 115.000 mm
tafn

Solar Absorptance:

Insi

Thermal mass Cm: | 77.9000 | kJf(m2K)

Very lightweight

de

Emissivity: | 0.900
Solar Absorptance:

Resistance (ma/W): | 0.1300 [~ Default

Construction Layers {Outside To Inside) System Material: Project Materials. ..
- - | Specific Heat . Vapour
Material Th‘?ﬂ‘:"ness C“\ﬁﬁ:{'n‘j“.:}:t’ Dk‘;‘,fn't,’ Capacity Er:'fk'?\rh‘fﬁ Resistivity Category
1/lka Ky GN-s/(kg-m)

[BRO1] SINGLE BRICKWORK (QOUTER LEAF) 110.0 0.8400 1700.0 800.0 0.1310 58.000 Brick & Blockwork e

[PLD] PLASTER. (DENSE) 5.0 0.5000 1300.0 1000.0 0.0100 50.000 Plaster ~
@ Project Construction (Opaque: External Wall) — O >
Description: | External Wall | ID: | WALL ‘ Internal
Performance: | EN-ISO ~

Thickness: mm
Mass: | 194.2500 | kg/m2

U-value: 2.1022 | Wm2-K
etalBovalue: W

surfaces  Functional Settings Regulations RadiancelES

Outside
Emissivity: | 0,900 Resistance (m2K/W): | 0.0400 [ Defavit

Solar Absorptance:

Insi

Thermal mass Cm: | 0.0000 k3f(m2K)

Very lightweight

de

Emissivi ity
Solar Absorptance:

Resistance (mACWW): | 0,1300 A Default

Construction Layers (Outside To Inside) System Materials... Project Materials. ..
— Thidness | Comduciity | Doty | FEpcp™ | Resstce | e —
1f{kgK) GM-s/{kgm)
[BRO1] SINGLE BRICKWORK (OUTER LEAF) 110.0 0.8400 1700.0 800.0 0.1310 58.000 Brick & Blodawark d
[PLD] PLASTER {DEMSE) 5.0 ___0sooo % - - ~
[STD_PH1] Zenova Insulation @1 750.0 966.0 0.1647 50.000 Insulating Materials

Result: the thermal conductivity value of 0.0061 W/(m. K




Similar Performing Materials
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Methods: Using the IES VE Software for the digital twin.

1.

@ Project Construction (Opaque: External Wall)

FELT & MEMBRANE - FELT - HF-E3 (31.3 mm thickness)

Emissivity: | 0.900

Solar Absorptance:

Construction Layers {Outside To Inside)

Inside

Resistance (m/W): [ pefault

Description: ‘Ext&rna\Wall | ID‘| WALL |
Performance: | EN-ISO ~
U-value Wim2K Thermal mass Cm: 13/(m=K)
Total R-value: [0.7199 | makjw Mediumweight
Surfaces  Functional Settings Regulations RadiancelES
Outside

Ermissivity:

Default

5% Resistance (mau):

Solar Absorpiance:

System Materials. .. Project Materials. ..
Mteri T | Gy || Ty (SRS | e | i e
1/ ka®) GM-s/(kg-m)
[BRCKD000] Single Bridowork {Outer Leaf) 110.0 0.8400 1700.0 00,0 0,1310 0.000 Brick & Blockwork. ~
[PLD] PLASTER (DENSE) 1300.0 1000.0 0.0100 50.000 Plaster
[USFMO0000] FELT & MEMBRANE - FELT - HF-E3 \ 31.3 0.1900 1121.0 1674.0 0.1647 15000.000 Inm

FELT & MEMBRANE - FINISH - HF-A6 (68.4 mm thickness)

@ Project Construction (Opaque: External Wall)

— [m] >
Description: ‘ External Wal | D: | WAL | Internal
Performance: | EN-ISO ~
U-value Wm2K Thermal mass Cm: k3f{m=-K)
Total R-value: N Very lightweight
Surfaces  Functional Settings Regulations RadiancelES
Outside Inside
Emissivity: Resistance (maK/W): Default Emissivity: Resistance (m3A\W):
ol Absorptance: Soiar Absorptance:
Construction Layers (Qutside To Inside) System Materials... Project Materials...
: . Spedific Heat Vapour
Material Th":;;ess CD\:}?“:‘;":;” Déﬁt," Capadty Ranﬁfz}\:fe Resistivity Category
I/(kaK) GN's/{kg"m)
[BRCK0000] Single Brickwork (Outer Leaf) 110.0 0.8400 1700.0 800.0 0.1310 0.000 Brick & Blockwork ~
[PLD] PLASTER (DENSE) .0 TS Tooo.o T.om0 L= ~
[USFM000 1] FELT & MEMBRANE - FINISH - HF-A6 68.4 0.4150 1249.0 1088.0 0.1647 15000.000  Insulating Materials >

@ Project Construction {Opaque: External Wall)

3. Expanded polystyrene (CIBSE) (5.8 mm thickness)

- m] X
Description: | External Wall | ID: | WALL | Internal
Performance: |EN-ISO ~
U-value: W fm2-K mm Thermal mass Cm: k3/(m2-K)
Total R-value: mA W kgfm?2 Wery lightweight
Surfaces  Functional Settings  Regulations  RadiancelEs
Outside Inside
Emissivity: Resistance (maMW0: Default Emissivity: Resistance {m*/W): Default
Solar Absorptance: Solar Absorptance:
Construction Layers (Outside To Inside) System Materials... Project Materials...
Specific Heat Vapour
Material Th‘?_'“n__"ESS CD\:,??“‘_:‘EE)'W DI:;}:;EY Capadty Renfli?\:‘,ce Resistivity Category
1/lka k) GN-s/{kg'm)
[BRCKD000] Single Brickwork (Outer Leaf) 110.0 0.8400 1700.0 800.0 0,1310 0,000 Brick & Blockwork e
[PLD] PLASTER (DEMSE) 5.0 s 2=pie o o - Rlacte ~
[EPSL] Expanded polystyrens (CIESE) <l 5.8 0.0350 25.0 1400.0 0.1647 200000 Insulatng Materials  ~Sv1

@ Project Construction (Opaque: External Wall)

4. INSULATION BOARD - HF-B5 (7.2 mm thickness)

O >

Description: External Wal | D: | WALL | T
Performance: | ENISO ~

U-value Wim2K mm Thermal mass Cm: K3/(m=K)

Total R-value m2KA kgfm2 Very lightweight
Surfaces  Functionsl Settings Regulations RadiancelES
Cutside Inside
Emissivity: Resistance {m2K/\W): Default Emissivity: Resistance {m23K/W): Default

Scler Absorptance:

Construction Layers (Qutside To Inside)

Solar Absorptance:

System Materials.... Project Materials...

Thickness
Material o
[BRCKDOO0] Single Brickwork (Outer Leaf) 110.0
[PLC] PLASTER. (DENSE)
[USIMDOO 1] TNSULATION BOARD 7.2

Conductviy | pematy | Fe Lt | Remsncs | el Category
Jf(kgK) GMsf{ka-m}
0.8400 1700.0 800.0 0.1310 0.000 Brick & Blockwork ~
+2000 1300.0 1000.0 0.0100 50.000 E: ~
0.0440 20.0 840.0 0.1647 5.000 Insulating Materials




Similar Performing Materials

Methods: Using the IES VE Software for the digital twin.
5._POLYURETHANE BOARD (3.6 mm thickness)

@ Project Construction (Opaque: External Wall)

Description:

[ External wal

| o[ wew

Performance: | EN-ISO ~

U-value: WmzK
Total R-value: [0.3682 | maKw

Surfaces

Thickness: [ 120,000 | mm
Mass: | 193.6500 | kg/m®

Thermal mass Cm: | 0.0000 KIf{m2-K)
Wery lightweight

Functional Settings Regulations RadiancelES
Outside Inside

| Emissivity: | 0.500

ol Absorptance:

Resistance {m3/w):

Emissivity: 900 Resistance (ma3K/M):

Solar Absorptance: | 0.550

Construction Layers (Outside To Inside)

System Materials. .. Project Materials. .
Specific Heat Vapour
Material Th"r:\':r‘:‘e“ C"\[:,?&"rﬁh':)'t" Dkeg”l’.fv“? Capacity Renf',s:j\z‘fe Resistivity Category
Ifka-K) GN-s/(kg-m)
[BRCKD000] Single Brickwork (Outer Leaf) 110.0 0.8400 1700.0 oo.0 01310 0,000 Brick & Blodkwork -
[PLD] PLASTER (DENSE) 0.5000 1300.0 1000.0 0.0100 50.000  Plaster ~
[PUB] POLYURETHANE BOARD p—_— 0,0220 30.0 1400.0 0.1647 550.000  Insulating Materials >
A mm thick
6. GLASSWOOL (6.6 thickness)
@ Project Construction (Opaque: External Wall) — O *
Description: | External Wall | ID: | WALL | Internal
Performance:  |EN-ISO ~
U-value: Wfm2-K mm Thermal mass Cm: k3f{m2-K)
Total R-value: m W kg/m2 Very lightweight
Surfaces  Functional Settings Regulatons RadiancelES
Outside Inside
Emissivity: Resistance (m*K,W): Default Emissivity: Resistance {m2/W): Default
Solar Absorptance: Solar Absarptance:
Construction Layers {Outside To Inside) System Materials... Project Materials...
. : Specific Heat Vapour
Msterial Th"?n‘;ess Cﬁ::,?i"r;ﬁ:)'w Dé?fr“? Capacity RE;E:;\:‘,‘E Resistivity Category
JfkgK) GM*s/(kgm)
[BRCKD000] Single Brickwork (Outer Leaf) 110.0 0.8400 1700.0 800.0 0.1310 0,000 Brick & Blockwork ~
[PLD] PLASTER. (DENSE) /-EG—_U.SUUU 1300.0 1000.0 0.0100 50.000 FIEEteT ~
[GW] GLASSWOOL (< 5.6 00400 200.0 §70.0 0.1547 6.000  Insulating Materials >,

NS
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7. THERMALITE "SHIELD"/"SMOOQOTH FACE" (28 mm thickness)

@ Project Construction (Opaque: External Wall)

— ] >

[

Description: |E><terna| wall | ID: | WALL ‘
Performance:  |EN-ISO ~
U-value Wm2-K

mm

Total R-value: m2K AW

kg/m?2

Thermal mass Cm:

K3/(m2-K)

Wery lightweight

Surfaces  Functional Settings Regulations  RadiancelEs
Outside Inside
Emissivity: Resistance (m3M): Default Emissivity: Resistance {m2K/W): Default
Solar Absorptance: Solar Absorptance:
Construction Layers (Outside To Inside) System Materials... Project Materials...
Specific Heat Vapour
Material Th‘::_‘ess Cu\:ﬁaﬁh}:}lw Dkzr}:;';y Capadity Re;l::‘:;\%ce Resistivity Category
JfkaK) GN-sf{kg-m})
[BRCKD000] Single Brickwork (Outer Leaf) 110.0 0.8400 1700.0 800.0 0,1310 0,000 Brick & Blockwork v
[PLD] PLASTER (DENSE) 5.0 0 500 - =y onezuy - Alasta -
[THS] THERMALITE "SHIELD"/"SMOOTH FACE™ 8.0 0.1700 650.0 1050.0 0.1647 83.000 Insulating Materials >
mm thick
8. SIPOREX (19.8 thickness)
] Project Construction (Opaque: External Wall) — O >
Description: | External Wall | ID: | WALL ‘ Internal
Performance: |EM-ISO ~
U-value: W/m2eK Thickness: Thermal mass Cm: k3f(m2K)
Total R-value: mEK W Mass: Very lightweight
surfaces  Functional Settings Regulations RadiancelEs
Outside Inside
Emissivity: Resistance (ma/W): Default Emissivity: Resistance (m3M): Default
Solar Absorptance: Solar Absorptance:
Construction Layers {Outside To Inside) System Materials... Project Materials...
Specific Heat Wapour
Material Th"?n‘;e“ C"‘mi"n:"z}:t" Dkz:',:;? Capacity Renf'fK‘?\:'fe Resistivity Category
1fikaK) GM-s/{kgm)
[BRCKO0000] Single Brickwork (Outer Leaf) 1i0.0 0.8400 1700.0 B800.0 0.1310 0.000 Brick & Blockwork ~
[PLD] PLASTER. (DENSE) 5, 4 T T T - l ~
[5] SIPOREX 19.8 0.1200 550.0 1004.0 0.1647 50.000 Insulating Materials




Similar Performing Materials (3)

Methods: Using the IES VE Software for the d
9. CRATHERM BOARD (8.2 mm thickness)

@ Project Construction (Opaque: External Wall)

igital twin.

— (] >

Description: | External wall

| o[ war ]

==

Performance: EN-ISO ~

U-value: | 2.1022 | wmaH Thickness: | 120.000 | mm
Total R-value: | 0.2410 maA/W Mass: | 194.3800 | kg/m?

Surfaces  Functional Settings Regulations RadiancelES
Outside Inside

Emissivity: | 0.900 Resistance (maMW): [0.0400 | [ Default
Solar Absorptance:

Thermal mass Cm: [ 0.0000 k3f{m =1}

very lightweight

Emissivity: | 0.900
Solar Absorptance: | 0.550

Resistance (m3/W): | 0.1300 [~ pefault

SO T300.0 1000.0
8.2 0.0500 176.0 837.0

Construction Layers (Outside To Inside) System Materials Project Material
votera Tridness | Conductaty | Dersty | EL Rt | Resstance | o ZE0n, "
3/ (kg<) GNs/ (kg m)
[BREK0000] Single Brickwork (Outer Leaf) 110.0 0.8400 1700.0 800.0 0.1310 0.000 Brick & Blockwork ~
[PLD] PLASTER. (DENSE) 0.0100 ~
[CBA] CRATHERM BOARD 0.1547

U, o
- Insulating Materials

10. GLASS-FIBER - ORGANIC BONDED (ASHRAE) (5.9 mm thickness)

@ Project Construction (Opaque: External Wall)

Description: | External Wall

| e[ wan ]

Inteml

Performance: :  EN-ISO ~

U-value: 2.1022 Wim2K Thickness:
Total R-value: | 0.2798 maAW Mass

Surfaces  Functional Setings Regulations RadiancelES
Qutside Inside

Emissivity: | 0.900 Resistance (maK/W): | 0.0400 [~ Default
Sler absorptarce:

 [590000 | ki

Thermal mass Cm: [ 0.0000 | k3/(m*K)

Very lightweight

Emissivity: | 0.900
Solar Absorptance: | 0.550

Construction Layers (Outside To Inside)

Resistance (m2K/w): | 0.1300 [~ Default

System Materials. .. Project Materials...

— Trdess | Conductuty | pensty | SESICES! | Resstance | oo, Category
3/{kaK) GN-sf(lkg'm)
[BRCK0000] Single Bridework (Outer Leaf) 110.0 0.8400 1700.0 B800.0 0.1310 0.000 Brick & Blockwork ~
[PLD] PLASTER (DEMSE) g 1500.0 1000.0 0.0100 50.000 =T ~
[USGF0000] GLASS-FIBER. - ORGANIC BONDED (ASHRAE) 5.9 0.0380 100.0 1000.0 0.1647 10.000 Insulating Materials ~
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Summary:
Zenova material has the advantage of the thickness against
other insulation materials.
No Materials
1Zenova
2FELT & MEMBRANE - FELT - HF-E3
3FELT & MEMBRANE - FINISH - HF-A6
4 Expanded polystyrene (CIBSE)
5INSULATION BOARD - HF-B5
6 POLYURETHANE BOARD
7 GLASSWOOL
8 THERMALITE "SHIELD"/"SMOOTH FACE"
9SIPOREX
10CRATHERM BOARD
11 GLASS-FIBER - ORGANIC BONDED (ASHRAE)

Thickness (in mm)

1

31.3
68.4

5.8
7.2
3.6
6.6

28

19.8

8.2
5.9
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RESULTS — (BRUKL Output Document/EPC)
 U-values

* Energy Performance Certificate (EPC - Rating)
* Energy Consumption (Heating)
* CO, Emission Rate \

=F Q Search m e = (X H (@)



uilding Elements

1920 Existing External Wall 1920 Existing External Wall + 1mm Zenova Paint

3 “ ¢ @ 5| MU Exemplar Building A - 1920 - as Buiking Simulator E] ¢ @ v 5| MU Exemplar Building A - 1920 - Zenova (1mm) - Tas Building Simulator - 8 X
Model | Apetures  Simulaion  Navigation 30 Visualisation  Import/Eport  Add-ns Model | Apertures  Simulation  Navigation 30 Visualisation  Import/Export  Add-Ins
E ®, @ ﬁ ! buiding Eement | G Feature Shade ﬂ 1] [ ic Generation Tool @ g\! |, Heating Design Day E @ (v @ L uiding Element | 4 Featue Shace ﬂ i B ¢ Genertion Toul @ g‘-  Heating Design Day
& \ - ) ) )
-+ f substitue Element | =3 Surace Output Spec $% z0ne Coliection” ) Lighting Control Tool §, Cooling Design Day : —t {7 substitute iement | =3 Surtace Output Spec . ) §% zone Collction ,Ligning Control Tl |, Covling Dsign Day
Navigate to Weather Calendar Schedule Navigate Constructions Navigate Intemal Conditions  , 3D Design Navigate to Weather Calendar Schedule  Navigate Constructions Navigate Internal Conditions o  Dasign
Summary Database Database toElement Database toZones  Database m“‘/ﬂf Groups Visualisation | Sizing Wizard Summary Database Database to Element  Database toZones  Database HH\MGIGUD! Visualisation | Sizing Wizard
Building Building Element Zone D Design Day Building Building Element Tone i Design Day
GF W04 (1)-frame GF W04 (2)-pane .
g GFWOJE1;~pane ctio Name  Solidbrick wall, 115 Description  Existing solid wall, with no insulation added, as commonly found in pre- 191¢ g GEWI2(1)fame onstruction Name 1920 External Wall - Description
X GF W12 (1)-pane Py
w G e Solar Absorptance Emissivity Conductance g (I Solar Absorptance Emissivity Conductanc
§ GFWod 2)-pane Wit Time Constant— § GFwi2 2)-frame o e o v i) Time Constant—
§ W2 (1hrame il e B .. § cFwn-pane v e . |

§ GFw()-pane 0700 0700 090 090 0% 0638 § Ground o 07 0166 0900 0880 351 156
ﬂ GF W12 (2)-frame ﬂ Internal Floor/Intemal Ceiing
§ cFwi2(-pane § intemal Wall

ﬂ Ground Floor - - - [j Null : — . - - . —
§ ntema Flot/ntemalCei Layer M-Code Thickness .. Conductvi.. Convectio.. VapourDif.. Density(k.. SpecificH.. Description 8 et Layer M-Code Thickness (.. Conductiv.. Convectio.. VapourDif.. Density (k.. SpecificH.. Description

a Internal Wall ;\nner Brick, 110 mm 1100 04 0.001 9999000 17000 8000 110 mm layer of brick (ou.. Tone Groups ;\nner TenovaPaint, Imm 10 0.006 0001 50,000 500 %60
m Nul Y Plaster, dense 50 05 0.001 9999000 13000 10000 Dense plasterwork, 5 mm ... Zones bl Plaster, dense 50 05 0001 999000 13000 10000 Dense plasterwark, 5 mm ..
0 Roof Intemal Conditions bR] Brick, 110 mm 1100 0.84 0.001 9999000 17000 800.0 110 mm layer of brick (ou...
i Zone Groups Schedules
-1 Zones
©-17 Interal Conditions " 6 mm single glazing (clear glass
™ Schedules [ 1520 Celing - Zenova
f Constructions g 4|
-}, 6 mmsingle lazing (clear | 1920 Heay partiton wal - Zenc
8- Y] Heavy pariton wall M| Heavy parttion wal
o ﬂ Internal concrete floor (wit " Internal concrete floor (with cor
¥ «il Pitched roof, insul at rafter ﬂ Pitched roof, insul at rafters, un
- Y| Pitched rocf, no insulation | Pitched roof, no insulation, U=

3|, Plastc frame, 2 hollow cha -, Plasticframe, 2 holow chambe
U/R Values (150 634) (Hemogenous)

: . U/R Values (150 6946) (Homogenous) \ .
B ([ olid brick wall, 115 mm, : .J genous) Show U Values Condensaion.. || Solic brick wall, 215 mem, uninst Condensation
] Soid round oo E8H) Fiow Directon internal U Value } ] ol ground for (81H) 1501 FowDeecion | intema UVakoe | ExternalU Ve
!

Constructions

* layer ignored in U-Value/R-Value Calculation * layer ignored in U-Value/R-Value Calculation

2,0 i
4 Y] Uninsulated personnel doo : Wm0 Show R Vlues Y| Urinsulated personnel door Wm0 Win'Q Show R Values
#-J|, Wood frame, metal spacer Horizontal 2404 1|, Wood trame, meta spacer Horizontal 1762 204
417 Aperture Types Upward 293 | AddtionalHest g FFactor 00 W/meC Aperture Types Upward 197 L Additional Hest 03, FRador (WimC
8 I . 0 W/m
Substitute Elements Downward 2m Transfer _— _— Substitute Elements Downward 154 192 Transfer —_ — |
[ Feature Shades Feature Shades : -
j Surface Output Specifications Surface Qutput Specifications
[ Inter Zone Air Movement Inter Zone Air Movement




Results — U-values (Walls) — W/(m?K)
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Energy Consumption (Heating) — kWh/m?
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|Building CO2 Emission Rate (BER) — kgCO,/m?.annum \
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Conclusion S i e

1. The promising result shown by the U-value Improvement which is 1.2678
W/(m?3K).

2. Zenova material has the advantage of the thickness against other insulation
materials.

3. Modeling and simulation of whole building results show evidence of
significant reduction in U-values, Energy Consumption (Heating), Building

Emission Rate and Asset Rating with progressive increase in thickness
application of Zenova material.




Future Works/ Considerations R ZENOVA

Performance with Varying coating thickness.

2. Run the test and measure the heating energy (KWh) before and after
refurbishment with dedicated heater.

3. Testing other buildings (1950, 2010) and 2021 New Building regulation
Future over heating analysis using CIBSETM59 for 2050-2080
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