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Stations and buildings as JR East consumed 13.3 billion MJ in 
fiscal 2010.  That is about 25% of the company’s total energy 
consumption. 

At the same time, we are aiming to reduce total CO2 emissions 
in railway business in an effort to prevent global warming.  To 
do that, reduction of energy use by stations and buildings is an 
important issue in addition to reducing energy for train operation.  
However, most of those stations and buildings are preexisting 
structures (stock), differing from new structures, and thus the 
efforts in and approach to energy conservation differs.  The newer 
structures are constructed with an eye to energy conservation, as 
demonstrated by the GranTokyo North and South Towers and 
JR Shinagawa East Building being places of business recognized 
for outstanding countermeasures taken against global warming 
according to an environmental ordinance passed by the Tokyo 
Metropolitan Government in February 2012. 

In the end, the many stations run by JR East will be made 
more energy efficient.  That is difficult with the diverse forms 
of existing stations, however, so the quickest path to making 
stations and buildings more energy efficient is to take on energy 
conservation for buildings first and apply knowledge gained in 
that to stations. 

The purpose of consuming energy is to provide services, whether the energy load with stations, buildings, and the like is 
lighting or air conditioning.  Energy consumption has a structure where there are services that need to be provided, those 
services are dependent on lighting and air conditioning capacity, the capacities are dependent on power sources, and energy 
consumption is demanded.  Before thinking of conserving energy, we first have to discern what is dependent.  In other words, 
we must know the load. 

The first issue in conserving energy for stations and buildings is to thoroughly eliminate waste and reducing load upon 
knowing the load.
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Issues in Energy Conservation for 
Stations and Buildings

Manager, Planning and Survey Group, Environmental Engineering Research Laboratory,
Research and Development Center of JR East Group

Introduction1 Approach to Energy Conservation2
2.1 Efforts after the Tohoku Earthquake and Tsunami 
A variety of energy-saving measures were taken in light of the tight 
electricity supply after the Tohoku Earthquake and Tsunami.  JR 
East measures included the following:
·  Turning off some of concourse lighting and ceasing operation 
of escalators in stations

·  Turning off or down heaters in trains
·  Turning off heaters, removing some fluorescent light tubes, and 
stopping use of some elevators in offices

Those measures brought about an approx. 30% saving in 
electricity (energy).  Fig. 2 shows electricity use at the Research 
and Development Center of JR East Group (hereinafter, the 
“R&D Center”) before and after the earthquake.  

Through electricity-saving measures and efforts in energy 
conservation after the earthquake, we demonstrated that we could 
save a certain amount of energy without relying on high-tech 
devices and advanced systems.  By removing some fluorescent 
light tubes and reducing the lighting level, we found that office 
work could be sufficiently carried out at an average lighting level Fig. 1  Flow of Energy Conservation
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Fig. 2  Electricity Saving Measures at the R&D Center
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2.4 Revising Load 
As previously mentioned, analyzing and evaluating the current 
state by measurement of the amount of energy usage and 
visualization of that inevitably reveals waste.  Fig. 4 shows the 
amount of electricity used by the R&D Center and waste is  
seen for example by lighting and air conditioning loads even at 
night where nobody is present. 

Lighting used is the facility’s outside lights, but the amount 
of usage is large even compared to daytime usage.  Nighttime air 
conditioner load is from facilities such as the server room, which 
operates 24 hours a day, and such nighttime electric power load 
gives hints for revising load.  The very high air conditioning load 
in the daytime is assumed to be from factors such as lowered 
efficiency of aged equipment, mismatch of necessary capacity  
and actual equipment installed, and radiated heat intrinsic of 
buildings with many windows. 

By visualization of such electric usage, we can see loads that  
need to be improved on, or load reduction and revision becomes 
possible by improving operation.  The third issue in conserving 
energy is thus to create a system to promote energy conservation 
as shown in Fig. 5 and reduce load by coordination between 
equipment maintenance personnel and users.

2.5 Improvement of Radiant Environment and Appropriate 
Humidity Control 

Air conditioner load fluctuates greatly according to factors such as 
outside temperature and humidity, so it is difficult to identify that 
load.  Improvement of the radiant environment and appropriate 
humidity control are thus necessary to maintain comfort while 

of 500 lux (as opposed to the 1,200 lux of the original design 
standards).  And measures such as using natural ventilation by 
opening the windows in summer could replace use of coolers. 

2.2 Identifying Amount of Energy Usage and Reducing Load
In order to make existing stations and buildings more energy 
efficient, we have to work to minimize energy usage and 
efficiently operate them.  

To minimize that energy usage, it is important to know how 
much energy the building needs, in other words, “know the load.”  
Energy usage thus needs to be measured to identify the current 
load and “visualization” of the measured data done for analysis 
and evaluation.  As items such as energy use and wastefulness are 
found by that visualization, the first issue in conserving energy 
for stations and buildings is thoroughly eliminating waste and 
reducing load. 

2.3 Issue of Visualization 
JR East relies heavily on its own electrical power generation,  
so it does not have electricity bills to pay to power companies.  
Facilities thus often do not have watt-hour meters, so how 
to equip them with such meters is the second issue in 
conserving energy.  Many of those watt-hour meters needed for 
visualization would have to be set up and new infrastructure 
such as that for communications would be needed to collect 
their data automatically.  Those and other factors would 
thus drive up construction costs, so not much investment for 
energy conservation has been made up to now.  There is no 
denying that construction of communications infrastructure 
in existing structures is a factor in cost increases.  We thus 
need to use technologies to reduce such costs, such as power 
line communication (high-speed PLC) technology where 
communications is performed over existing distribution lines 
and lighting lines and short-distance wireless communications 
(ZigBee, etc.), which has been gaining attention in recent years.  
The Environmental Engineering Research Laboratory has also 
been working on R&D to identify electrical power usage using 
characteristics of power supply instead of watt-hour meters.
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Fig. 3  Identifying Energy Usage and Reducing Load

Fig. 4  Electricity Usage at R&D Center

Fig. 5  System to Promote Energy Conservation
(R&D Center)



15JR EAST Technical Review-No.23

Interpretive article

working to further conserve energy in Japan’s hot and humid 
climate, crowded spaces, and non-compartmentalized office.  

Japan has traditionally been resourceful with housing in areas 
such as giving an angle to ceilings to allow hot air to escape from 
the ceiling and making the eaves long to create shade.  Reed 
screens can also be hung outside windows to block sunlight, 
thus insulating from outside heat.  In modern buildings with 
large window areas, applying thermal insulation films and the 
like to window glass and coating roofs with reflective materials 
to prevent intrusion of heat to buildings is an important issue in 
reducing the load for existing buildings.

Meanwhile, the easiest way to reduce indoor humidity is 
ventilation.  If the temperature of the outside air is lower than 
that inside, temperature and humidly will be lowered simply by 
ventilating.  And that will allow a comfortable environment to be 
provided without use of an air conditioner.  

Fig. 6 shows a simulation of ventilation at the R&D Center.  
By also opening the south side windows instead of just the 
east side that has low radiation, the room is ventilated more 
efficiently.  As a result, energy conservation is achieved at the 
same time the perceived temperature is lowered, and indoor 
humidity environment is improved by wind entering. 

Energy Conservation Measures3
We can only take energy conservation measures if we are able 
to know the load by measuring electricity usage and thoroughly 
eliminate waste by visualization.  

Those energy conservation measures are achieved by 
thoroughly employing high technology. 

3.1 Making Lighting More Energy Efficient   
Lighting equipment is characterized as having load that does 
not fluctuate much.  This is because light switches often do not 
minutely separate zones that are lighted, and florescent lamps 
are turned on and off regardless of the size of the area that needs 
to be lighted.  So, in cases where equipment is not updated, 
necessary lighting can be separated and energy conserving effects 
demonstrated by segmenting the lighting zone. 

Conversion to LED lighting is very effective when promoting 
energy conservation at equipment updates.  Changing the high-
frequency fluorescent lamps often used in existing buildings to 
LED lighting can, as shown in Table 1, be expected to result in 
energy conservation of approx. 30%.  And by using LED lighting 
with luminance sensors, interior luminance can be maintained 

to a certain extent and the energy conservation effect further 
increased.  If a living room luminance of 500 lux is sufficient in 
this post-disaster age, the energy conservation effect will be an 
approx. 50% reduction in electricity use compared to with high-
frequency florescent lamps.

3.1.1 Intelligent Lighting Systems
Fig. 7 shows the flow of autonomous luminance control with 
intelligent lighting systems.

Such systems employ high technology to provide the desired 
brightness at the desired location, thereby achieving energy 
conservation.  They are composed of lighting, controllers, 
luminance sensors, and watt-hour meters connected in a network.  
The user sets up luminance sensors on desktops and sets a target 
luminance to those sensors.  Lighting is thus changed based on 
an algorithm to achieve the brightness demanded by the users, 
and the optimal lighting pattern is achieved by repeating that 
process.  Lighting quickly achieves the brightness demanded by 
the user by identifying the effect on sensors from the amount of 
luminosity change of lighting itself and amount of luminance 
change at the sensors.  Introducing such a system is assumed 
to advance energy conservation, so we are planning to conduct 
proving tests.

In making lighting more energy efficient with such systems, 
selecting the optimum lighting systems based on the concept of 
design to secure required luminance becomes an issue that must 
be overcome. 

3.2 Making Air Conditioners More Energy Efficient  
In making air conditioners more energy efficient, combining 
an increase in heat source efficiency with operating efforts such 
as easing temperature setting restrictions becomes an issue that 
must be overcome.  
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Table 1  Effects of Reducing Lighting
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3.2.1 Increasing Air Conditioning Heat Source Efficiency 
The lifespan (service life) of most air conditioning equipment is 
about 7 to 13 years, while this differs somewhat by specifications 
and system configuration.  Therefore, there is concern over 
energy waste due to more electrical consumption than necessary 
when equipment continues to be used past when it should be 
replaced due to aging.  

Also, performance is often not accurately verified at time 
of installation.  So, there is concern over equipment being 
continuously operated in a condition where it does not exhibit 
its designated performance. 

Fig. 8 is a graph of estimated air conditioning equipment 
performance.  Performance decreases if operated in excess of 
service life.  By replacing such equipment, efficiency in the amount 
that performance decreased can be increased.  Furthermore, 
development on top-of-the-line equipment is advancing for 
the latest equipment, and performance is drastically increased.  
Therefore, further increase in performance can be expected, and 
suppression of electrical power consumption will be possible. 

Fig. 9 expresses the capacity (assumed) of multi split air 
conditioners for buildings that have been introduced on a large 
scale in recent years and their current operating points.  From 
that, we can conjecture that many tended to be operated at below 
the optimum operating range when first installed and electrical 
power was consumed in a wasteful manner. 

To make increase air conditioning equipment efficiency, it is 
important that they be replaced with the latest models taking 
into consideration the amount of capacity decrease and that 
equipment performance and selection are correct.  The timing 
for replacement also must be correct. 

Approach to ZEB (Making Buildings 
Use Net-zero Energy)4

The final target for energy conservation of stations and buildings is 
to make them be net-zero energy buildings (ZEB).

Those are structures in which renewable energies, unutilized 
energies, and the like are introduced and which have annual net 
primary energy consumption of zero or close to zero.

Fig. 10 is an image of the R&D Center transition to ZEB.  
At the Environmental Engineering Research Laboratory, we are 
going forward with R&D on methods of utilizing renewable 
energies in addition to efforts in reducing load and increasing 
efficiency. 

Conclusion5
The main issue in energy conservation for stations and buildings 
is to “know the load,” which is needed to take energy conservation 
measures.  Thoroughly eliminating waste and reducing the 
load by “visualization” of the load is important to achieve that,  
and coordination between maintenance personnel and users 
through a system to promote energy conservation is assumed.  
Introduction of necessary technologies upon carrying out such 
coordination will lead to energy conservation.  The Environmental 
Engineering Research Laboratory is thus going forward with 
R&D on elemental technologies for energy conservation, and 
we plan to make proposals in energy conservation management.
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Fig. 10  Approach to Making Buildings Have Zero Emissions
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