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Case Study Introduction
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Render of existing office development Views exported from DesignBuilder Kildress House is an ongoing office development located in Dublin City Centre. Building Energy Rating obtained with SBEM software ~ CPC, EPC & RER provided by SBEM software
| The building is six storeys high and a total of 2065 m? area. Most of the external Bullding Enerae R e
walls are made of brick except the stone tiles facade in the North-East side. xmmfm-ﬂmm% GBI G A e A TAvG i s
. . g . . . Do ::fﬁ";'f'_?:“' m:“:”“::::’::;iw‘;" alculate emissicn rate from Actual building g m2.annum
One of the main characteristics of the project is the two partially or fully glazed e s L et e s Carbon Performance Coefficient (CPC) 235
. and will tendl i have e dowest anargy bills. Maximum Fermitted Carbon Performance Coefficient [MPCPC) 1.15
facade faCIng North-East and South-West. Shmens | ik oate ot s e, Calculated primary energy consumption rate from Reference building 55 5 KWh/m2.annum
Main Heating Fusl Matural Gas BER Assessof No-: 123458 Calculated primary energy consumption rate from Actual buildin 129.2 KWh/m2.annum
B"T'dj—“ﬂ e e Mk v"'ﬁ'.ﬂ“" A e R i Energy Pefformr:;me C?jefﬁciem fEPC} : 2.33
The building requires to be compliant with the Irish Building Regulations, in e e i - Maximum Permited Enera Perormance Goeficient (MFEPS) :
. . . . . El:g;::;:irEnergyRaung {E:r"rt;c;?ulr:‘u:];:;jigﬁorij n_en_ewable Energy Ratio (RER) _ 0
particular, with Part L 2018 and, with nZEB Standards for Non-Residential MosT rFiciEnT Minimum Renewable Energy Ratio 0.2
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buildings. To achieve these requisites it is necessary to reduce the energy

consumption of the building without worsening the indoor environmental quality DesignBuilder is the software used to undertake

of the office. E the analysis. It offers two interfaces: SBEM and
; N EnergyPlus. They analyse different energy aspects
The aim of this project is to find the optimal strategy to comply with the two of a building.

aspects named above. For this reason, an initial analysis has been performed
taking Building Regulation - Part L 2008 as a baseline.

The study reveals that initially the building doesn't

comply with Part L 2018 and the BER is B2.

In addition, because it was decided to use only
passive cooling systems, it has been observed that

there is an exceed of solar gains and overheating

Sonscnts what means a bad thermal performance.

LEAST EFFICIENT global warming.

Once the issues were identified, different approaches have been pursued to
find the optimal solution. This academic poster explains the final strategy
obtained after the analysis.

Optimal Strategy

Proposed second floor plan and zones (s. 1:200) Proposed front elevation treatment (s. 1:200) Proposed rear elevation treatment (s. 1:200) Views exported from DesignBuilder
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3 @/ 02-SFL || L L LLLLL 02-sFL soleils to reduce the solar gains and a proportion of 80% glass and 20% wall in
il T T TTTTT] zones 1 and 3.
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Section AA' (s. 1:25) and explanation of the stretagy followed

—n —uy . . - - | Solar control blinds in Zone 3.
—— W . - — e——> Schedule: 13:00 - 18:00
Fabrics: | =S e — T - | -
-Gypsum plasterboard. 15mm W W W W B =
‘Internal void. 35mm | | | | -
‘Blockwork. 250mm = B
C——— ilation- ST 3 icee
XPS insulation. 120mm Ventilation: . nghtmg.. o HVAC = Fabrics: |
.Air gap. 60mm Natural ventilation -LED emitters. 70% RH . 24C -Heat pump water to water. " -Gypsum p z?sterboard. 15mm
Stone tile. 40mm 20% Ope -Suspended luminaires - -1 .CoP: 5.3 S °|Bn|terkna| VI(:I(;.S?)Smm
-Double glazed argon fill 1ac/h Controls: ‘No Cooling system — . oci wolr - :rlnzm
windows from Pilkington. Schedule: Nat Vent. 24C -Constant illuminance control 40% RH . 18C .Radiators convectors. ol - P.S insulation. 120mm
L ‘Photoelectric control ° . : - -‘Brickwork. 105mm
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-Occupancy setting. - ‘Horizontal brise soleil.
i)'/tz'sht . 3m3/h-m2 @ 50 = ’ E S 50x500 at 900mm centres.
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Research Findings
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Building Energy Rating obtained with SBEM software CPC, EPC & RER provided by SBEM software Internal gains graphic from DesignBuilder Zone 1. - Proposed - Annual simulation
Buildi e Ratin (BER) DecignBuilder SBEM v 1.3 (SBEMIE u55h.2) Primary Energy Consumption, CO2 Emissions, and Renewable Energy Ratio - el et T S The graphiC on the left . ASHRAE sets up a maximum of
ul ll"lg nergy | lng DERN The compliance criteria in the TGD-L have been met Zzzzzf . . 3 2500 0 . o
] The Buikding Enerqy Ratiog (BER) s an indicao ofthe energy Calculated CO2 emission rate from Reference building 9.9 kgCO2/m2 annum R shows that solar gains 1S o 9% of Workmg hours above 25°C
;m‘ﬁhﬁﬂammﬁMWMﬂg Calculaled CO2 emission rate from Actual building 5.3 kgCO2/m2 annum z zszzi the area Contr|but|ng the - :Zzg | and a 1 % of Worklng hou rs
: hpisqu wﬂm;ﬂkﬁmﬂhy aco_, Carbon Performance Coefficient (CPC) 0.53 g i % 500 o . .
g:gi:‘?_““"" mﬁmm";:::mzm Maximum Permitted Carbon Performance Coefficient (MPCPC) 1.15 ﬁwouu IeaSt to heat energy above 28 C N Ol’der tO aVO|d
) Mwmﬁhhﬁqwﬂy satisfying the Building Calculated primary energy consumption rate from Reference building 51.9 KWh/m2 . annum E o0 . ove rh ea t| n
mﬂw :“m*;:: —— Calculated primary energy consumplion rate from Actual bullding 26.8 KWH/m2.annum it _ _ g.
BER Numhber: voidvoidvoid Date of Issue: 05 May 2020 En-ergy e S {EPCJ b of = A WIndOW glass Wlth a |OW " |
= r Area {m°): 519, alid Unil: = Maximum Permitted Energy Performance Coefficient (MPEFC) 1 7o I o Uatert Load W) 1 . . ¥ . .
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LARA iy NVIFOnment: eating an atura antilation SRSSOr Compan 0. = s - . . . .
Building Type: Offices and Workshop businesses B L aaas = = = iigg: faCtor and the addICtlon Of flnal reSUltS Obtalned after
Building Energy Rating Carbon Diokide (CO,) E jiﬁg a brise soleils in the main ] applylng the optlmal Strategy.
MOST EFFICIENT Frssienendester The strategy followed has achieved an A1 in the i facades have permitted
4 oo BER. and a CO, of 5 kgCO,/m2/yr. o this reduction. Zone 1:
2 " eur £ The minimum temperature this
scom | [N terms  of energy and carbon performance Gomper » Equip 40} saseoer This fact has implied the o N ‘ a zone will reach is 18°C.
018 . . ) Occupaney (KWh) 10505 68 .
coefficient and renewables energy ratio, the Solar Gans ExteriorWindows, (<) 452253 decrease of daylight. To _ _
. : PSR g G ; . . Zone 3. - Proposed - Annual simulation : _
1.0 solution has suceeded considerably the e e comply with the minimum During 11.5 woriking hours, the
expectations, obtaining an CPC of 0.53<1.15, a . . Dalylight Factor, the main P Yy office will achieve a temperature
Solar gains analysis from SBEM 2 2000
EPC of 0.52<1 and an RER of 0.51<0.1. B (AN N e facades  have  been above 24°C
Therefore, the optimal strategy complies with the designed with the i
BU|Id|ng Regulations Part L 2018. Zone Solar gain limit exceeded? (%) | Internal blinds used? fO”OWing glaze proportion: - Zone 3:
02_Second floor - Staircase 1 N/A N/A 80% of glazing and 20% The minimum temperature this
02_Second floor - Office 5 N/A N/A - ) ) o
02_Second floor - Office 3 NO (-42.5%) YES of wall. [ zone will reach is 18°C.
02_Second floor - Office 2 N/A N/A
02 _Seconc flooy - Offics | bk e oo SBEM also has calculated During 12.5 woriking hours, the
02_Second floor - Toilets N/A N/A . w00 . . .
hicd i N 02_Second floor - Lifts NIA N/A the solar gains of the office will achieve a temperature
EASTEFFCICHT oo, Kol 02_Second floor - Office 4 NO (-61.9%) NO zones with windows. All § 2000 above 24°C
IMPORTANT: This BER is calculated on the basis of data provided to and by the BER Assessor, and 02_Second floor - Comms Room N/A N/A iy § 1500
e o o e o R e T 02_Second floor - Staircase 2 N/A N/A of them are positive. 2
1 Zone 1. 5th - 12th July
/ / D | — AT Temperature ("C)  weessm Radiant Temperature (°C)  —eessm Cperative Temperature (°C) s Qutside Dry-Bulb Temperature (°C) A CIOSeSt anaIySiS haS been
24 — . .
Annual energy consumption calculated by EnergyPlus Annual illuminance map 22- carried out tO' check if the
. S e e Both graphics on the very left hand side show 5 - strategy doesnt overstep the
- similarities in relation to area proportions. Most £ 25°C. For that, it has been
. of the energy is consumed by computers and £ studied the worst-case scenario.
. equipment or its equivalence in EnergyPlus: . This would be during the week
o) Room electricity and general electricity. E— S5th to 12th July.
v EnergyPlus graphic indicates as well the 751
- contribution of the photovoltaic panels. - In zone 1, the highest
g ¥ temperature reached would be
o There is only heating load. The absence of i 24.72°C the 5th July.
o cooling load is due to the decision of using
o natural procedures to cool the office such as ‘, | | | | In  zone 3, the highest
natural ventilation, no active cooling or a - - 2F osa TS 8 @ Tue 10 vied i =t temperature reached would be
reduction of internal gains. BREEAM Health and Wellbeing Credit HEA 01  average Zone 3. 5th-12thduly - - 24.98°C also the 5th July.
Annual energy consumption calculated by SBEM Block Zone Floor area (m2) Min DF (%) :.:;l “D.'Tm: ratio aht Factor Area amu ately | AirTomperstur ('C)  mmmmm Radiant Tempersiure ('C) e Operaiive Temperturs ('C)  mmmm Outside Dry-Bulb Temprature (C)
/ — , n/Avg . Dayli ,
kWh/im2 55 . Annual energy HCfr;sumpz‘[on Charts on the centre (%) None Of the Zones WOUId aCh|eVe
= — — — reflect the proportion 02_Second floor Staircase 1 246 0.00 0.00 0.0 0.0 5 a temperature above 25°C
Equipment” ,,H 1 [ — — — mmi mmilm of energy used by 02_Second floor Office 5 221 0.09 0.20 05 0.0 g
g B == each area. 02_Second fioor Office 3 1327 0.60 0.27 22 0.0 :
a5 HE = = = = 02_Second floor Office 2 819 0.66 10.62 11 0.0
Hot Water When excluding the 02_Second fioor Office 1 158.7 121 0.34 35 158.7 —
] . ) - | . | . L : L ) L | e Relative Humidity (%)
e e N e . e = equipment, the area 02_Second floor Toilets 244 0.00 0.00 0.0 0.0 75
ili 22 H
T m il I i consuming the most 02_Second floor Lifts 95 0.00 0.00 0.0 0.0 e
== . . . . | | i i } = 85 —
Gooling I I i energy is lighting, 02_Second fioor Office 4 36.8 0.64 0.30 71 36.8 2
- == L = then heatmg and 02_Second floor Comms Room 124 0.00 0.00 0.0 0.0 £ 55
Heating B EE L E finally hot water. 02_Second floor Staircase 2 16.4 0.00 0.00 0.0 0.0 7
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