














5.1 Characteristicsof IR SI System

IR radiation is an ideal medium for audio distribution. It is invisible to human eyes
and can carry multiple channels with a separate language each. IR radiation can travel
relatively long distance but is unable to pass through opaque structures such as wall,
door, etc. Unlike transmission using radio frequency, this non-penetration property of
IR avoids sound escape and provides good conference privacy against being
overheard and tapped outside the meeting room. In venue with multi meeting rooms,
there is no cross-talk between one hall and the other, and therefore no interference
between separate conferences. Typica IR distribution system has a maximum of 16
channels and can therefore be distribute up to 16 languages.
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Figure 8 — A typical IR Sl installation in a conference room
5.2 Effect of Ambient Light toIR SI System

There are a number of situations where ambient light affects the audio quality of an
IR audio distribution system. They are sunlight, incandescent lamps and fluorescent
lamps operating on conventional electromagnetic and high frequency electronic
ballasts.

If sunlight falls directly on an IR receiver, the phototransistor will be saturated and
considerable amount of noise are generated and this should therefore be avoided. For
venues containing large windows, screening must be used to prevent sunlight falling
directly on receivers or aternatively, additional radiators must be added.

Incandescent light sources such as tungsten filament lamps and halogen lamps, with
and without a dimming facility, emit a high level of IR radiation and will add
considerable amount of noise. It may be necessary to install additional radiators to
compensate.

Tubular fluorescent lamps emit a small amount of IR radiation (See Figure 9 for
spectral distribution of different ambient light sources). When they are operating on
conventional electromagnetic ballasts, the emitted IR is modulated with the mains
supply frequency of 50 Hz and does not present major problemsin the IR S| system.
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Figure 9 — Spectral distribution of some ambient light sources
5.3 Effect of Electronic Ballast Operated Fluorescent Lampsto IR Sl System

Most fixed output electronic ballasts (Figure 11) nowadays work at a frequency of
about 40 kHz. Fluorescent lamps operating at this HF emit a certain amount of IR
modulated at 40 kHz and may cause interference at up to 280 kHz (i.e. 7" harmonics).
This interference can be overcome by using the up-shift facility of the SI system to
avoid channels operating below 280 kHz.

Figure 10 — A typical electronic ballast operating at 40kHz

However, in most sophisticated conference rooms, light dimming facilities using
dimmable HF electronic ballasts are very common for various scenes control.
Dimmable electronic ballasts operating fluorescent lamps between 40 kHz (under
maximum light output conditions) to 100 kHz (under minimum light output
conditions) might introduce interference to IR receiver up to 400 kHz. Specia
precautions must be observed in using the conventional analogue IR Sl system. In
generdl, it is advisable to carry out a site test when there is not enough information
about the lighting and Sl systems.

5.4 New IR Digital Audio Transmission Sl System

With the advance of digital technology in digital audio transmission (DAT) system,
the possible interference problems of the analogue IR SI system with electronic
ballasts could be avoided. The DAT system uses the 3 MHz to 6 MHz carrier
frequency band, which falls into the allocation for high-fidelity audio range. Typical
example of the new digital system is “Philips’ Digital Congress Network (DCN).
Design engineers of the IR Sl system are strongly recommended to design the system
using the new DAT technology for better audio quality and interference-free IR
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transmission disregarding the effect of the fluorescent lighting system installed in the
same venue.

6. Conclusions

Based on the discussions and observations above, the following conclusions are
highlighted:

1. Asfar as energy saving is concerned, the use of electronic ballasts for operating
fluorescent lamps is irrevocable in Hong Kong. Besides, the new generation of
T5 fluorescent lamps, which is becoming the most popular energy efficient light
source, is designed for operation by HF electronic ballasts only.

2. The interference problems between HF electronic ballast operating fluorescent
lamps and IR remote control equipment could be avoided by specifying the
operating frequency of electronic ballasts to be above 40 kHz.

3. Strong and intensive incandescent light sources, such as tungsten filament lamps
and tungsten halogen lamps, should not be used in conference room equipped
with IR Sl system because of their possible interference with the receivers of the
IR Sl system.

4. Intelligent digital lighting control systems utilizing dimmable electronic ballasts
are normally designed in conference rooms for scenes setting to suit various
functions. It is advisable for SI system designer to employ the new generation of
digital IR audio transmission system rather than the conventiona analogue IR S|
system for better sound quality and elimination of interference problems with
fluorescent lamps operating on HF electronic ballasts and other IR sources.

5. Itis strongly recommended that engineers designing the lighting and other BS
systems of a conference room to collaborate with the Sl engineer at the early
stage of a project to form an integrated conference facility system to eliminate
any possible coordination and interference problems. A joint site test is also
advisable before different kinds of services equipment areinstalled on site.
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