- Application Example
PhotonStar Nottingham H.O.U.S.E
House Optimising the Use of Solar Energy

The Nottingham H.O.U.S.E is Britainds entry

to the 2010 Solar Decathlon. Designed by Nottingham University it brought together a range of leading technologies to cesate
affordable carbon neutral home that suits modern family living. Designed to meet the Code for Sustainable Homes |leviies
house uses locally generated power through local photovoltaic panels providing a 24V supply with battery backup.

PhotonStar were asked to develop a low embedded carbon lighting solution that optimized the use of the solar power whilst-mai
taining a highly functional and pleasant living space. Further low energy features of the house required the external watl<ail-
ings to remain intact without perforation to maintain airtightness.

The installed solution used LED technology throughout to provide a more uniform and 27% \
brighter light level. The combination of highly efficient fittings, and the overall system being mor
efficient resulted in an overall improvement from 13.9W/m2/100Ix for the CFL proposal to just

3.9W/ m2/ 1001 x for the final LED system sup

In this 2 bedroomed modular home, 13 CSSurface Mount 7W LED downlights were installed on
the upper floor (where airtightness requirements prevented the use of recessed units). On the
ground flooifi 13 EcoStar6 LED luminaires were installed. The fittings were supported by highly
efficient (93%) low voltage drivers. A selection of efficient decorative LED fittings were also in-
cluded. The solution reduced electricity demand for the lighting circuits from 1009W to 356W
(65%) compared to a suitable CFL solution. In addition there was improved quality uniformity a
level of light, as well as improved functionality & safety features. The GS®8 and the EcoStar6
(62 ll/circW) exceeds UK building regs part L1 and are dedicated low energy fittifigeeeting the
code for sustainable homes up to level 6. The overall cost of LED fittings & drivers in this applica-
tion against the proposed CFL fittings, lamps & control gear has no significant additional cost (5%).

Overall system efficiency is notably improved due to the compatibility of LEDs with low voltage sup-
ply. The LED luminaires operate inherently at low voltages enabling a highly efficient (94%) con-
stant current driver to be used. By comparis@rCFL fittings would use 85% efficient control gear
and require an 85% efficient inverter to provide a 240V supply. The net effect of this results in the
total efficiacy being improved by 72% from 13.9W/m2/100Ix for CFL, down to 3.9W/m2/100Ix.
With the improved light levels of 109Ix, the installations requires 356f65% less than the CFL
proposal which required 1009W and only achieved an average lux of 86. The primary benefit of
this 65% reduction in demand is 65% less battery capacity / photovoltaic equipment is requified
reducing total project costs, payback time & maintenance commitments.

To emulate the warmth ofincandescents, the light emitted from the LED luminaires is at 3000K
The light quality is far superior to CFLs with a CRI of 86. Visitors to the Nottingham H.0.U.S.E gom-
mented on the excellent quality of the light, and pleasant diffuse appearance.

Guaranteed for 5 years, with a projected lifetime of 80,000hrs(36.5yrs at 1.3hrs/day) with no
lamps to change, there are benefits for both a landlord and a resident over and above energy sav-
ings. The resident does not have to invest in a stock of replacement lamps and is protected fro
the common injuries that may occur such as falls & burns when changing a lamp. There are no
disposal problems, preventing exposure to mercury and broken glass. Fully recychathie fittings
have 90% less embedded CQOhan alternative solutions and as according to DEFRA have the loy-
est environmental impact of any lighting tygeincluding against LED lamps.
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LED Solution CFL Solution
I Overall system requires 65% less supply capacity with 27% higher light

levels. Total project costs reduced. 24V DC supply 24V DC supply
1 The total system is 72% more efficient, with efficacy improved from 356W 1009W

13.9W/m2/100Ix(CFL) to 3.9W/m#/100Ix (CS5/EcoStar)

T Noinverter required 24VDC to 240V AC Inverter
9 Dedicated low energy fittings which exceed UK building regs partiLl | [oukiaSiilei s 85% Efficient

suitable to meet the code for sustainable homes & support other CSH
requirements such as airtightness and insulated ceilings.

i IP65fiZone 2, IP67 drivefisame fitting can be used in all locations.

(surge up to 900V)
85% efficient

cant additional cost of fittings. Q

9 Bright 3000K light with excellent colour qualitiitestimonials available
from EcoBuild visitors. o

l CFL control gear

9 5 year guarantee with 80,000hr projected LED lifetime without signifi-

I Cool operating temperature eliminates burns & no bulb to change

eliminates falls. Instant illumination adds to safety. 3 9 1 3 9
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EcoStar 6

The EcoStar6 + is an energy efficient and zero maintenance light fitting which is a superior replacement for
MR16 and GU10 ceiling downlights or incandescent downlighters. It is IP65 rated, making it suitable for
zones 1, 2 and 3.

The EcoStar6 + is constructed of materials that are designed for long life. It contains the most efficient, ultra
bright, long life LEDs available today from Cree Inc a tier one lighting grade LED module manufacturer.

Keeping LEDs cool is essential to efficiency and long life and as a result the EcoStar6 features the Ca4I3
sustainable advanced passive heatsink technology with integral spring fixings (made of 100% recycled alu-
minum) employing proprietary surface treatment technology, providing improved lifetime, efficiency and an
increased ambient temperature operation in a durable Matt Black finish.

Y

The EcoStar6 + and its iine ultra high efficiency constant current driver offers greater illumination than a
50W GU10 halogens consuming just 7.7W for mains driver and 7.1W for low voltage driver (6.6W in the
Luminaire). As a halogen equivalent the product is available in 3000K witltalour rendering index (CRI) o
>80 offering excellent quality illumination.

The presentation of the Nottingham HOUSE

was one of the few O0i mmer si
that were offered to visitors at Ecobuild. This

was especially facilitated by the use of light

fittings which allowed us to recreate the in-

ternal atmospheres that we aimed for within

the building

Guillermo Guzman,
Nottingham University.
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