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Research on lllumination Energy Saving
Technique of Highway Tunnel

7hi Han  Yun Tu 3. Energy consUATPHIOMET R0 Junnel

Jian Zhou  Xiaojun Wang &= Current'Status of Energy Savgifor

Chongqing Communications Research &
Design Institute

Oct 2006 Highway Tunanel of China Ny

&~Main methods foenergy-saving

Energy Saving in China
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sonsumption in réad tunnel is'so tremendous:y Calculafiing by thcor)j'~ thiesats

valuGoLekeatricity is about three powers of the'value of ventilgren==Nes

energy-consumption at ventilation ut 70% to 80% of dai

consumption. Apgrt from a little-bit less-electricity isjus

day; full-load runiling is performed almostin all of other time

produces=great deal of wasting in electric energy consumption

spoilage to equipment. Energy consumption at QinlingiZhong
Tunnel (1 m) is-up to 7,880,000
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Database explain: Open |
cexplanation window

Information input:
Open table corresponding input window

Query by environment:
Open environment query window

Query by sort:
Open sort query window
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Database
of tunnel
entrance ——
luminance
design

Custom query:
corresponding founded query

Close window :
Macro demand

Preview swatch picture:
Open tunnel entrance swatch preview table

Data base statistic information:
Open statistic window

Close window :
Macro demand
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The symmetrical value of grou

3 The total symmetrical value ~ The lengthways symmetrical

Item = 1 e
of ground value of ground

Requiring Value () 0.6~0.7

Testing Value 0.87 0.95

P.S. the upper data multiplied the maintain coefficient of electromagnetism telepathy lamp

Investigation result of
drivers’ illuminating effect

Research Items Evaluation Effect Person Proportion
Electromagnetic 172 89.12%
Strength induction lamp strong
Contrast f)f Sodium lamp strong 16 8.29%
Beam (feeling) Same 5 2.59%
Electromagnetic 171 88.60%
Safety Contrast | induction lamp strong
Sodium lamp strong 15 7.77%
Same 7 3.63%
Electromagnetic 165 85.49%
Effect induction lamp strong
Sodium lamp strong 22 11.40%
Same 6 3.11%




~LED ‘l’ellmps are applied to Guizhou highway

Energy saving 30%

2005.12.15

¥ f}n 2010: the solar“”
¥h of tunnel il luming

)els was organized by| Ghinese
ministry of communications.
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The usage of LED on human Chunnel Ma--l.n utes are possible for
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1. Reduced brightness of tunnel opening: Brightness value outside
tunnel determines value of L,;, and value of L,, determines
lighting standard L, of entrance section. L, not only decides
lighting standard of entrance section, but also determines lighting
staﬁa.;r(fdf transition section. And ¢

section are the sections where maxifg

design vehicle velocity above 60km
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2.Improved reﬂégtit of road surface: Cement concrete road
surface causes big noise™iad bitumen road surface allows small
noise and comfortable driving Wollution is easily caused by a
fire. Considering from view of hohtmg'emg based on
“specifications”, conversion between avelaoc‘aﬂ tness and
average luminosity, bitumen road surface is ( 15~2’."’hlx/_cd~m'3.
and cement concrete road surface (10~13) Ix/cd-m?. Calculated
by average value, use of cement concrete road surface will save

energy 61% more than that in adoption of bitumen road surfacen
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3.Application of energy-saving control equipment: This mainly
includes light regulation control equipment and voltage
egulatlon control equlpment both bemg used in Xlamen

6.The low energy consumption lamp choosing

LdiEd

Sodium Lamyp

Electromagnetic Induction Lamp

LED Lamp

4.0Optimized parameters of lighting design:Using design velocity of
100km/h will consume 100% more elegtric energy than design
velocity of using 80km/h. For big traffie volume wsing design
velocity of 80km/h will consume 80% more electric energy than
using design velocity of 60km/h. For small traffic Volulﬁe._67‘.’/’b

more electricity, will b&nsumed.

provide a background to an obstacle in tunnel. Better reflegfivity of
wall will enable reflectivity from light on wall to achiev

0.7 or better,
and its surface should not be too glasslike to preventiglitter of come-

ation of road. Reflection of wall should be 0

and-go vehicles.

7..Adoption of rational way of installation: For wajlof

installing lamps in basic section of tunnel includ®
row middle installation, symmetric installation on both
sides and staggered installation on both sides. In different

ways of installing lamps, quantity of lamps and degree of

g th\\\

ng, but

easiness in maintenance are not identical. At ple sent
newest way of installing lamps i
slanting

S W
18 e‘:ﬂ_\ to maintain.
8..Selection of highly efficient way of
lighting:Compared with frontlighting
lighting, backlighting lighting may

enhance light efficacy by 30%

9.Intelligent control

model: Automatic lighting control
according to variety of traffic
volume and vehicle velocity.






