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Product Halers H2 Pro 38 degree dimmable
Manufacturer Collingwood Lighting, Sywell
Website www.collingwoodlighting.co.uk
Description Fire-rated downlight

All angles covered
Photometric and Optical Testing’s technical director Dr Gareth John talks about correlated colour
temperature as a function of angle and how a Collingwood downlight provides uniformity across the beam

R

ecently, my adopted home town of Cheltenham held an
Eco Houses event, where members of the public who have
carried out energy-efficient alterations to their homes
open their doors to the general public. Like everybody else, I’m
not keen to pay any more for gas and electricity than I have to,
so I visited a few houses on the list with my partner in the hope
that we could pick up a few tips.
The people involved had put in the time and the financial
investment necessary, with photovoltaic panels, solar water
heating, insulation, organic gardens and so forth, but as a
photometrist I only had one question – what lights do you
have? Most of the houses used CFL lamps, the drawbacks and
general unpopularity of which are well known, so I won’t go
into them here. However, visiting the last house on our itinerary
paid dividends.

No more colour zoning

A young couple had recently bought a new-build property
and had installed LED downlighters in their kitchen ceiling. I
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A true pro Tests prove
that Collingwood’s
Halers H2 Pro
dimmable provides a
colour-consistent white
light across the beam

asked them why they had gone with solid-state lights and, apart
from the obvious answer of the energy saving involved, they
told me they had been impressed by the colour consistency of
the product. This caught my attention, as one of the potential
problems with widespread implementation of solid-state lights
is the colour consistency as a function of angle of white LEDs.
As we all know, a white LED is a blue LED with a yellow
phosphor on top, with some of the blue light absorbed and
remitted at shorter wavelengths to create white light. The trouble
with simple phosphor-white LEDs is that differences in the
optical path length through the phosphor can lead to significant
differences in the correlated colour temperature (CCT) at
different angles from the LED.
This is known as colour zoning and is a very undesirable
feature. The problem occurs when the blue light from the
LED passes through the phosphor coating. In the forwards
direction, a minimum amount of blue light is converted to
longer wavelength light by the phosphor, hence the light in that
direction appears more blue (high CCT). However, blue light
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passing though the phosphor at higher angles is absorbed more
due to the longer optical path length – hence, more blue light is
converted to longer wavelengths and, as a consequence, light at
higher angles appears more yellow (low CCT).
Star performer

I see a lot of fire-rated downlights in the lab. It’s a widely used
luminaire type and they do tend to suffer from the “pile’em-high-sell-’em-cheap” attitude, with low-quality products
appearing on the market. The fact that someone had put the
hours in to design a proper product pleased me, so I asked the
homeowners for more details.
As it turned out, the lights were H2 Pro dimmables, from
Collingwood’s Halers range. They’re old customers, so I rang
them up and asked them to send me a sample so I could test
it in the lab. I tested the unit on our scanning colorimeter and
compared the results with another downlight I had measured
recently. The CCT results are illustrated in the graph (see right).
As you can see, the colour of the H2 Pro holds up very well,
with a CCT shift of only ±100K over the entire beam angle.
(To put this in context, the human eye can only distinguish
differences of ~50K.) Compare this with the results from Sample
B, where the CCT goes about 7,700K at the beam centre to
5,200K at 25 degrees – a classic example of poor optical design.
(Sample B was not, by the way, a Collingwood unit!)

True colours The graph above shows how the colour of the Halers H2 Pro is much more consistent
across the beam compared to another downlight that Dr John tested in the laboratory (Sample B).
The chart below indicates the H2 Pro’s luminous intensity as a function of angle

“The H2 Pro’s colour holds up
very well, with a CCT shift of
only ±100K over the beam
angle. To put this in context, the
human eye can only distinguish
differences of ~50K.”
Dr Gareth John, Photometric and Optical Testing

The H2 Pro also performs well in other respects. The
luminous flux is 605 lumens, with 97 per cent of this light being
within 45 degrees either side of the maximum intensity. This
is useful because it means that the majority of the light will be
directed onto the task area.
The input power of 8.6W means that the unit achieves an
efficacy of 70.4 lm/W – this compares well with other units
on the market, and is comfortably over the target of 60 lm/W,
specificed in the government’s Enhanced Capital Allowance
Scheme.
The power factor of 0.92 tells us that the driver is operating
very efficiently, with very little lag between the voltage and the
current. Driver design is an area where LED luminaires have
shown significant improvement over the past five years; it used
to be rare that LED drivers had a power factor of higher than 0.7
but, these days, manufacturers are increasingly achieving levels
of 0.9 or better.
All of these elements add up to create a product that doesn’t
sacrifice light quality on the altar of energy efficiency. ■
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THE LABORATORY
Photometric Testing is an
independent lighting test
laboratory that specialises
in the photometric
assessment of LEDs, luminaires, lamps and displays.
Photometric Testing has invested in the latest, state-of-the-art
photometric, spectroradiometric and goniophotometric
equipment to ensure that its measurements are accurate,
repeatable and conform to the latest international lighting
standards. Do you have a luminaire that you think might be
appropriate for Photometry Focus? If so, contact Dr John:
gareth.john@photometrictesting.co.uk
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