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Introduction
The aim of this report is:
Demonstrate and make people aware of the
importance of retrofit in public and private lighting
systems in some regions and town-halls in Italy.
Demonstrate the possibility of reducing significantly
light-pollution and energy consumptions. In some
cases increasing lighting efficiency with the same
levels of consumption.
Demonstrate that it is not necessary to deal with the
new system but that it is also necessary to modify
the existing ones at the implementation of the new
rules.

Organization and procedure of the
intervention
Phase 1
Publication of the rule;
Printed notification;
Inform the electrical retailers about the
importance of displaying the rules;
Written communication for the main public
and private agencies and professional bodies;
Notification of the implementation of the
regional law 13/4/2000 n°23.

Main prescription of the regional law Lazio
13/4/2000 n° 23
Protected areas

Unprotected areas

Road fixtures

0 cd/klm at 90°

0 cd/klm at 95°

Ornamental fixtures with
optics

10 cd/klm at 90°
0 cd/klm at 100°
25 cd/klm at 90°
0 cd/klm at 110°
0-10 cd/klm at 90°
0 cd/klm at 100°
Not more 5% outside
shape of the subject.
Turn off 11/12 p.m.

10 cd/klm at 90°
0 cd/klm at 100°
25 cd/klm at 90°
0 cd/klm at 110°
5-15 cd/klm at 90°
0 cd/klm at 100°
Not more 5% outside
shape of the subject.
Turn off 12 p.m/01 a.m.

Forbidden lights from
the bottom towards
the high.
Turn off 11/12 p.m.

Forbidden lights from
the bottom towards the
high. Turn off 12 p.m/01
a.m.

Ornamental fixtures
without optics
Flood lights
Monuments

Private buildings and
sign boards

Organization and procedure of the
intervention
Phase 2
Inspection of the public systems and
determining all of them which don’t conform to
the rules starting from the most polluting (at
the latest age also the private one).

Organization and procedure of the
intervention
Phase 3

As far as the town-hall is concerned, it is
necessary to modify or replace the lighting
systems not conforming to the rule. While as far
as other public and private setups are concerned,
a letter is to be sent enclosing a technical table
showing:
The type of problem highlighted;
suggestion for overcoming the problem;
The availability of the town hall as well as of
the Observatory of Campo Catino to provide
free advice.

Organization and procedure of the
intervention
Phase 4
No application of the rule will lead to the imposition
of a fine by municipal police (from 258 to 1032 euro
for each violation).
Phase 5
Final inspection and approval of the system itself
followed by a possible request for improving or
increasing the fine imposed.

Result achieved and criteria of action

The modification of old systems officially started in
June 2000 and it has concerned in both Frosinone
and Ferentino the following types of set ups:
industrial and small craft activities, commercial
officies and public agencies, private and public
council estates, for a total amount of 500 requests
in the first town hall and 200 in the second one.
Small systems of private detached houses were
deliberately excluded because it was realized that
in most cases they were turned off after 11 p.m.
We also carried out interventions in other town
halls not included in the survey (except Morolo).

Result achieved and criteria of action
We modified:
4000
250
300
1500

fixtures
sign boards
flood-lights
open fixtures (spheres and similars)

For this area the reduction of the luminous flux
towards the sky has been about 35 million of
lumen in the territory of Frosinone and about 15
million of lumen in Ferentino.

Result achieved and criteria of action

The next table shows a simplified
summary including only the most
important examples and a few important
cases.
In particular as far as the lights on
monuments are concerned we applied
shaped screens (example 1).
While as far as old style lanterns are
concerned we opted for cut-off fixtures
with transparent glass by Neri (example 2).

Example 1
Flood-lights shielded

Example 2
Before 150 W Na

After 70 W Na

Result achieved and criteria of action
Public agencies
Spheres (by Mareco) of the Palace of the Province of
Frosinone 90.000 lumen (example 3);
Lanterns (by Neri) in the historical center 480.000
lumen with an increase in illumination of over 50%
(example 4);
Fixtures and flood-lights of the local jail in Frosinone
2.090.000 lumen;
Frosinone Motorizing Register Office with 40%
reduction of consumption 32.400 lumen;
Frosinone Military airport 150.000 lumen;
Frosinone Railway station 350.000 lumen;
ITIS in Ferentino 160.000;
Hospital in Alatri 300.000 lumen;
Hospital in Ceccano 36.000 lumen;

Example 3

Example 4

Diurnal
view

Night view

1

Result achieved and criteria of action
ASI Association depurator
We carried out a structural intervention with power
reduction from 400W Hg to 150W Na on 53 fixtures and
from 250W Hg to 150W Na on 25 fixtures.
All of them have had prismatic bowls replaced with
tempered flat glass.
Consumptions from the original 27.45 Kw/h to the
current 15.75 Kw/h with further 50% reduction after 11
p.m.
Initial bill about 12.900 €, final bill 3.700 €.
The cost of the intervention was 8.800 € in 2001 and a
similar amount has been saved within the first year of
application.

Intervention in the townhall of Morolo
in cooperation with Region Lazio.
150 fixtures (150 W-Na) with prismatic bowls have
been substituted by flat tempered glass. Flux
reduction: 90.000 lumen.
Modification of 150 white spheres with flux reduction
from 63% to 3% (example 5).
Flux reduction: 360.000 lumen (for a total amount of
450.000 lumen). At the same time we have measured
an average light increase on the street from 10 to 22
lux, with a digital luxmeter (example 6).

Example 5
Comparing shielded sphere and normal

Example 6

Further actions in the territory
We are in the process of carrying out other interventions of small
and medium size installations which will lead to an average
estimated reduction of 20.000/30.000 lumen for each one.
For some private installations (factories) we have the following
examples:
HENKEL in Ferentino
AUGUSTA in Frosinone
VALEO-SUD in Ferentino
CARLSBERG in Ceccano
VISCOLUBE in Ceccano
VIDEOCOLOR in Anagni

425.000 lumen
250.000 lumen
200.000 lumen
150.000 lumen
250.000 lumen
200.000 lumen

Interventions on more then 200 private council estates (minimum
15 spheres equipped with 1200 lumen lamps).
Estimated reductions about 2.000.000 lumen.

Advantages of the substitution of the bowls with flat
glasses
The simplest, cheapest and most efficient
modification is that effecting thousands of fixtures.
We substituted the projecting bowls with flat
tempered glass thus trasforming the street-lamps in
full cut-ff fixtures with 0 emission over 90° angles.
When this has not been possible we substituted the
fixture with flat glass one (example 7) (example 8).
An argument against the use of flat glass, also
during the process of the modification of all systems
is that it would have adversely affected the
uniformity of lighting causing alternating zones of
light and darkness. The results of the experiment I
have personally carried out have shown the contrary
and I would challenge anyone to prove the opposite.

Example 7
1

2

3

Example 8
Before (curved bowles)

After (flat glasses)

Advantages of the substitution of the bowls with flat
glasses
Let’s take the case of the two following systems which
have been modified:
1. System with prismatic curved glass (fixture Philips
with 5% emission over 90° angles with 250 W Hg
lamps) installed more than 25 years ago – distance
between two lamp-posts: 30m – measure on the
walking surface about 6 lux. Inadequate level of
uniformity due to the progressive loss of
photometrical characteristics of the lighting
reflector.
The substitution with full cut-off fixtures and
150W Na lamps (mini Tonale by Disano) has
definitely changed the situation. The level of
uniformity has significantly improved while the
walking surface has gone from 6 to about 20 lux
(example 9).

Example 9

2

1

After 20 lux
3

Before 6 lux
Diurnal
view

Advantages of the substitution of the bowls with flat
glasses
1. In many other systems (fixtures Universo by Fivep) it
has been sufficient to substitute the bowl of
polycarbonate with flat tempered glass to go from 7
to 25 lux on the walking surface. (example 10)
Cost of the intervention: 5 euro for each
fixture.
This is due to the fact that over a period of time the
plastic bowls become opaque absorbing over 50% of
the light. Paradoxically as the level of light on the
walking surface decreased, we noticed an increase of
the light upwards since the bowls become a real
diffuser because of the significant opacity.
This should make us aware of the fact that many
systems are certified for dispersion levels less than
1% but actually soon after one year use they reach
3% and subsequently even higher rates.

COMPARING BETWEEN FLAT AND CURVED GLASS

Example
10

Conclusions
After these changes, from the town
centre, it is possible to see stars of 5.5
magnitude, with a regaining of about one
magnitude
It is technically possible and morally
necessary to provide better lighting,
polluting less and saving more
To conclusion of my participation I want to only
put in evidence a fact: enough not to have one
good law.
It must engage itself in first person in order to
make to respect it and in order to characterize the
best ways in order to help all to apply it!

Contact point and useful site
The our observatory is available to clarify and
suggestions. The contact points are:
mail
fax
phone

science@campocatinobservatory.org
+390775211238
+390775833737

Useful sites about light pollutions are:
www.campocatinobservatory.org
www.darksky.org
www.cielobuio.org
www.uai.it

The End
Thanks for the attention

