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REFRIRIE CREETZIREVET
With a comfortable viewing environment in its tunnels,
Panasonic allows safe comfortable driving.
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Road tunnels are an essential part of today's social infrastructure and we cannot live without them. To secure 100%
safety with peace of mind for users while maintaining the surrounding environment, there is a lot of technology in
our road tunnels.

Jet fans, for instance, create air flows in the tunnel. What would the air condition be like in a tunnel if there were
no jet fans running? The soot from car exhaust gases would cut down the visibility.

Applying the ventilation technology cultivated by the Panasonic Group, we produced and installed our first jet fan
in 1968. Since then, we have completed many other installations, helping drivers to travel comfortably.

We also supply electrostatic precipitators (ESPs) and denitrification systems that purify exhaust air to
nanometer-scale level cleanliness to prevent air pollution.

With our cutting-edge technology, Panasonic offers a consistent, total solution that covers everything from design,
installation and overhaul of these systems to fully support the roads that take you to your dream of the future.

| ER%EH/EEICTD Clean the air

ZESEUAM Electrostatic precipitator system (ESP)
OEREMIHIEE Denitrification system

| B%ZiXD Supply air
@JTYyhT 7Y Jetfan
OZ Ly FElFEERE Variable blade pitch axial flow fan

BEICENH'T Operate normally
O=HAI-HlfH1>> X7/ Measurement and control system

HBZER<ES Use equipment for a long period of time
@7 —/\—ik—JU Overhaul

AR Delivery track record
OEMA-iBSIMEHE Delivery track record in Japan and overseas
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Total solution to clean tunnel environment
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Electrostatic precipitator (ESP)

BREUCAKIS. BRIEHFARICEFNDHUAZHERNICEIDBFELTC ERZR#EITDVATLTT,
S HKLF (- /HLF) ZSMETHET D IENTRETT, TNUCKD, U RIVEDEDRITHRE

ERVRIVANDRRIEREZRIRUED,

The electrostatic precipitator (ESP) generates an electrostatic force that collects the particles contained in car

exhaust gases to clean the air. It is particularly capable of collecting fine particles (nanometer-scale particles) highly
efficiently. This technology improves the environment around the tunnel and ensures better visibility in the tunnel.

T /T ESHETHE EEDIRX

Collecting nanometer-scale particles Low pressure loss
with high efficiency

EBAVTTIR

Requiring less maintenance

@ AT LFRME  system flow diagram
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@1t#R specifications

BREERNIM/s& 13m/sD2@EHDET,  Two air velocity rates are available, 9 m/s and 13 m/s.

B® Type TYPE | TYPEII TYPEII TYPEIV TYPEV TYPEVI TYPEVI TYPEVIl
MEBEE Air velocity 9m(13m/s)

MEER  Air flow rate 5m¥/s 10m?/s 10m3/s 15m3/s 20m?/s 20m?/s 30m?/s 40m3/s

(7.25m3/s) | (14.5m3/s) | (14.5m3/s) | (21.75m3/s) | (29m3/s) (29m3/s) (43.5m3/s) (58m3/s)

& Width 1080mm 1080mm 2000mm 1080mm 1080mm 2000mm 2000mm 2000mm

o MEiE [ @& Height | 957.5mm | 1656.5mm | 957.5mm | 2522mm | 3230mm | 1656.5mm | 2522mm | 3230mm
277 Depth 1550mm

LR Wi 5338) <H§8E3> <1138E§> d?ggti ééggt& <§883E§> ééggg éiggté

ELCAIZ YRS ESP unit Qty. 1 2 2 3 4 4 6 8

DC | 13k [ VIXF [ 13k | VDC or less
90%UE(80%AE)  90% or higher (80% or higher)
EJ8%  Pressure loss 160PalAF (240PalAF) 160 Pa or less (240 Pa or less)

HEEH  Power consumption 110W/(Mm3/s)BAF 110W/ (m3/s) or less

E7 Pressure 0.3MPa

& Flow rate B&AS500L/min  Maximum 500 liters/min
#HE Consumption #2107 DHI18L/ (m?/s)  Approx. 18 liters (m?*/s) for each wash

RIEES E7 Pressure 0.7MPa
Pneumatic air |48 Consumption BHTCDEASL(ANR) /min.  Maximum 5 liters (ANR) /min. for each type

1. BHESIOKNEERFEAFE A, 2. FEEOENNSNERE13m/s2RLET.
Note)1: The weight data does not include the weight of water. 2: The data in parentheses is for the 13 m/s model

ENMEE Input voltage
EUAME Collection efficiency

K
Washing water

@7 >AMEICE DA UIIE  0zone suppression by positive discharge
JO0FREBEEHAIIBIECARTIE. BRTRBH T IEFHERD FICEHRL CRRNDFERBESEDET AV Y (0) WBIRIICHKE
UEFTRELA VY (03) FHFARPICEFND—BILER(INO) ERISLU TEEBZRIEER(NO) DMRELFIT. DAYV (0:) &ETED
RORS T T &h ZRIEBR(NO2) DIMHICRADFT /T YDy I TR BHIROBNARBUN AV T F Y AMCBN M REBZBRFL.
AV (03) DFEBZERRICLLANTH 1 /SETERUE UTc, (RFEFEIEE) 3. 2005F41 857 F ARBBIHEC AMEDLER

In an electrostatic precipitator utilizing corona discharge, electrons moving at a high speed collide with oxygen molecules to dissociate the oxygen
molecules, thereby inevitably generating the byproduct of ozone (Os). The generated ozone (Os) chemically reacts with nitrogen monoxide (NO)
contained in exhaust gas, thereby generating the harmful nitrogen dioxide (NO:). Reducing the ozone (Os) as much as possible leads to
suppression of the nitrogen dioxide (NO>). Panasonic has developed a non-cut spike type discharge electrode with excellent maintainability, and
has successfully reduced the amount of generation of the ozone (0s) to approx. one fifth of a conventional system. (patented)

Note)3: Comparison with Panasonic negative discharge electrostatic precipitator in 2005.

@IESEEFE  Structure and principle
BRIEUAKS FBHEKUATD _RIBEICR>TVE T, B CRABBIRCEEEZENNL, JOFREBEZFRLESEDIETEIPD
BUAZHESEZ I EUABTREEBRICEEEZNNL. @R EBREICERZFEML T HBELIHLAZT—OVAICED
EERAICS I SHFEHELE T,

The electrostatic precipitator has a two-stage construction — an lonizer and a Collector. In the lonizer, a high voltage is applied to the discharge
spike plates to generate corona discharge which in turn ionizes the particles in the air. In the Collector, a high voltage is applied to high voltage
plates to form electric fields between the high voltage plates and the earth plates, so that the Coulomb force attracts and collects the energized
particles in the earth plates side.

WHRU BV ST REBBRTA YT AME L
WNon-cut spike type discharge electrodes are free from electrical
discontinuity, thus improving maintainability.

MBRARCIDHFEIEEUABEERICRERENNBEFENTEE
WDual voltage power supplies can optimally adjust the voltage application
to the lonizer and the Collector individually.

WiBE Structure BFE  Operating principle
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Q@EENER Low pressure loss
A BT Z B\ TERRFENABHIRCEBORBLEZTL REEAE TORKEBMAVBLELU EDICELAIZY FORITE

AT D& T EABKREMRRICENTHRIZ0%HEIML E Ulce CNICEKDELCAT 7 YV DOBBENEKIBICHIB TEEZT,
)4, 20125 S BISBIECABE DL

Reduction of the number of electrode plate holding bars and a
review of the arrangement thereof were performed by using fluid
analysis to minimize the loss in the vicinities of the holding bars as
much as possible. Furthermore, by shortening the depth of the ESP
unit, the pressure loss was reduced by about 30% relative to the
conventional pressure loss. Thus, the power consumption of the
ESP fan can be greatly reduced.

Note)4: Comparison with Panasonic electrostatic precipitator in 2012.

BWECAIZy MRFEAE  Fluid analysis diagram of the ESP unit

EonE KUAE

| W@, 87 700mm

Collector

* lonizer ¥ Collector
am Depth 700 mm
lonizer

A
New typ

RIFEOMEE
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diformiyof Reduction in pressure los
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Reduction of Al i

FUAIZYH number thereof
ESP unit
O R{RFF#E  Electrode plate holding bar

@EUAIZ Y NNBE  Miniaturization of the ESP unit
EUABITE, EERIFEEOMOE CTAFEEER GREBR) AL RERCHUANSIEFTEONDN(T ST 1 IV A)CL>THLAZ
MOHICSIEBFETHETDHEERAIDICE T HBENABNI DI ERKECABENEB LTI ENTEEL T, CNICEDAEFRE

BENECABENEMRIL DO RERICEENTECAIZ Y bOBRTEZ80mmEHEL. EBZ40kgHIR L & LT, REFESE)
H)5. 20125 S BIEBTECABE DL

In the Collector, by adopting the method for forming a
non-uniform electric field (strong electric field) in the
uneven part of an end surface in the earth plate, and
attracting and collecting particles in the uneven part
using a force (gradient force) with which the strong
electric field attracts the particles, the dust precipitating
ability can be enhanced without increasing the power
consumption. Thus, while the dust precipitating ability
equal to conventional one was maintained, when
compared with the conventional ESP unit, the depth of
the ESP unit was shortened by 80 mm, and its weight
was reduced by 40 kg. (patented)

Note)5: Comparison with Panasonic electrostatic precipitator in 2012.

HRER ITSF1IVRA
High voltage plates Gradient force

=

R (REN) -
Earth plate (with cutout)

M0 13FEHEILRESHAR
7571 TV W%EFBLICBREEEEIEFETE

WSpring Lecture Meeting, 2013: The Institute of Electrostatics Japan
“Electrostatic Precipitator Utilizing Gradient Force” Award of Excellence
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ISUAT 72 Espfan ——
ESEUCARAICEUAES ZS| I EAH WBUILESZREHTDIHNT 7T,
The ESP fan draws in air containing particles into the electrostatic precipitator and blows the processed air out.

@1k Specifications

B ® Type BHREREBREIEF 1 ERBRIL  Horizontal single-step variable blade pitch axial flow fan directly coupled to the motor
O#%(mm) Diameter(mm) 2240 \ 2500 \ 2800 \ 3000
B (m*/s) _Air flow rate (m?/s) 50~110 \ 100~150 \ 140~180 \ 170~200

2£F Total pressure 900~1300Pa

2FE%HE Total pressure efficiency 80%A L 80% or more

BRAEZIEHI Variable blade pitch control method BRECLD/N\TABEI 1 775 L858 Pneumatically driven by diaphragm built into hub
EEHEEE Range of flow rate 30~100%

) TSN ORIC OV TIEBHEE TS0,
Note) Please inquire at our office about fans with diameters other than these shown in the specifications.

I##t%%8  Auxiliary machines

BIEUCAKTHELITHLADORE  BEIEUAKEECAT 7 VY OBRIERBEAD
EREHIEH TR T HELIHUARKERTEIECABNSIREL. RE
UTaiBKZNESBAHDEKNEEE TUIEL HUAZDBEDOINLE T,

The auxiliary machines mainly collect particles captured in the electrostatic precipitator as well as supplying
compressed air to the control system for the electrostatic precipitator and ESP fans. Washing water
removes the captured particles from the electrostatic precipitator while the wastewater treatment system
equipped with a pressurized filtration system separates the particles from the resulting wastewater.

[ ] ELAT7Y
ESPfan
) VEREHF  Damper actuation
ABHE  Auxiliary machines
BKEY b~ BKRT
Sewage pit Sewage pump
R Aux madines oo [ e -
JVEK Fitated water T T T - ‘ Water supply
BEESRIZY FBkRY T I !
Control air source module Washing water pump J v
. KA
Sewage tank
i
Pit 2BENA ek
Filter supporter Washing water tank
Ay
2BV T «
- Filtration pump \
BELR
_ Exhaustvalve
S h m— = $E$7K Washing water
T—42v7F ~a BT HauE > =K Senage
Cake container ~ Filter supporter pump Filter supporter tank —) = EFZ2S Control air

DS EUAHIEE- fEE -SERER)  Panels (ESP control panel, auxiliary machines panel and high-voltage generator panel) [l

BEERER BIECABROBENEECABICEEL 20T D 1 ]
BREMWTI, 3

WHRE BRREEN T OBHREDBRER T,

WECAHIEE BRECAK ECAT 7 v, BREOHIEZTVET,

WHigh-voltage generator panel: An electric power supply system applying high voltage
to the lonizer and the Collector of the ESP.

W Auxiliary machine panel: An electric power supply system for the auxiliary machines.

ESP control panel: A panel that controls the electrostatic precipitator, ESP fans and
auxiliary machines.

SERLER  High-voltage generator

AEUAMI - e
ESP control panel and distribution panel

IESEUAMEEERTN Installation types of ESP system [N
BRIOBH, ;Y RIVRICIH UTARLBHREBANICHU T EERH I EECE DS REBY AT LEBELET,

Supported by rich installation experience, Panasonic builds optimum systems for various installation patterns
considering the purposes of ventilation and the tunnel layout.

SR ER!  Ventilation tower type

rURIVPODBRSAFAICESECAHZREL. b RILA
DREEFIOBLOREERFICREET,
An electrostatic precipitator system is installed in the ventilation

system located at the tunnel mouth to maintain a favorable
environment inside and around the tunnel.

e ayy ueapy

ool Fig BRI

L BIRCAR

Electrostatic precipitator

R
Auxiliary machines.

KFEHER  Ceiling mounted type

ABFE b Y RILO LBIAR—2ZBHNERL. BIECAE
ZRBLET,
The electrostatic precipitator system is installed on the

tunnel ceiling, effectively using the upper space of large
cross-section tunnels.

INAINARVZR)VERER!  Bypass tunnel installation type

YR BEBICE SN 1 ZBRICESEC A -
BBLET. RALVRIVCEL TOET, Hechot recptat

s
=~ - _Auxiliary machines

The electrostatic precipitator system is installed in a bypass
space built alongside the tunnel. This system is suitable for
long tunnels.
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ESP fan
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Denitrification system

FURILDSHFHESNDZERICEFIND ZBILER (NO2) Z/\Z A LIKDIRINEZFIR L TR RINIC

KOBRELET,

The honeycomb shape absorbents remove nitrogen dioxide (NO2) from the tunnel exhaust air through a

chemical reaction.

EEEDONOZRR CRMWEFE

WA\ =N LRICATE S BT & T SROBRERDES
BRENECERL TVET,

B—BIEELNO&KNO2 KNOsDIEE U THE2HICIRIT
BET DI NOABUMEESNS T EldBDE A,

WRELNOZ R E U TS AEMEDIRINAER < [CHD
ABT EC&D REHRENRBEREL TRLET.

WRWHIS TR SR 0 BEDT 0 FRMBICHEDHD
BEENTETTY,

Removing low concentration NO: at room
temperature at high removal efficiency

MMolded like a honeycomb, the absorbent straightens the air flow to
significantly reduce air pressure loss.

MThe honeycomb absorbent chemically absorbs and removes NO; as the
salt forms of KNO; and KNOs so that the captured NO, will not be
re-emitted or released.

MThe honeycomb absorbent retains adsorbed NO; as a salt deep in its porous
structure so that its removal function is stable and lasts for a long time.

MThe adsorbent will be regenerated at a regeneration factory for reuse. No
auxiliary machines for regeneration are necessary for this facility at site.

RUERREUIREEZM#T

Sustaining removal efficiency
with stabilization

EEDIRX

Low pressure loss

BAIFFIR

Less maintenance

@ AT LER System composition

e
Panels

=)
Auxiliary machines

Absorbent module

BRECAR
ESP

Attenuator

@{L#k specifications

ERES EER BIS &M KOH
Main components Activated carbon, Gypsum, Binder, KOH
NEEE  Air flow 3mé/s
. & Width 924mm
Dimtejéﬁons E'é_ Height 1100mm
347 Depth 1240mm
HHEE Weight 440kg
NO:FfZZE  NO2removal ratio 90%BE  90% or more
ENEE  Pressure loss 400PalA T 400Pa or less

ARTHIZv
Absorbent module

IBREEDIRIE  Principle of denitrification

PFARPCEENDBRIEAZINOD RINFCIERHENTVDKOHEPFIRB L, BREERGTICTLZHIC
KNO2 KNO:DiEE U TIRIBRESNE T,

The NO: acid gas contained in exhaust gases chemically reacts with KOH soaked in the absorbent. The acid gas is then neutralized by a
reaction to form the salt of KNO: and KNOs at normal temperature and pressure which are in turn absorbed and removed.

. . 2NO2 + 2KOH — KNO2+KNOs3+ H20
{E2 =M Chemical reaction NO2 + NO + 2KOH — 2KNO2 + H20

ENOMBEDANZK L " —

Il Gas Flow IRERE 1 Gas Flow IRERE

Mechanism of NO, removal Surface of | - paxm
tit tit tit
NO:BERICRT TOERICE>T " partiion @ parttion

IRURAICEDIAFNE T,

The figures on the right show
the process by which NOz is
absorbed.

NOARDFAEMERICIRET Do
Gaseous NOz molecules are
adsorbed and attached to the
activated carbon.

BEBICP)VHU (KOH) ERRTUL KNO, 1, KNO:#ld, SHEBED

KNO2 KNO:DIE(C 73D, IRINAIDERRL & TIDAFND,

They immediately react with the (NO:EEmHENE A )

alkali KOH to form the salts of KNO; The KNOz and KNO: salts are absorbed

and KNOs. deep into the pores of the absorbent.
(Therefore the NO: is not released into the air again.)

BEATOEZ(NOMRE) Elimination process(NO; purification)

( MIEARERE Add gas elimination
L IRUZA Absorbent

BERE

BT
%: Purified air
NO:z

R YRIVBEAR
Tunnel exhaust gas

SPM*NO:
: - (WIRABZE Regeneration of absorbent )
Filtration

HexsnE
Sewage treatment

Chemical processing Coagulating sedimentation 1

% (k2 Water washing ) ((KOH&#® KOH soaking )

Regeneration
at factory

17U FIVIRUNE]  Original absorbent
EEREBTSEEMDE U PIVAUEDKOHMRIIENTVETNZALRICHFE T DI EICELD NODELY
IRINBREREBENERERRLUI UL,

B# DB TOKEER KOHSRWEBC LD BFANTE T, THERIBBOMEH LI UBLETREOZ 2N, BRI,
[EEE ~ Y RIVICHED DERBERBERAMICE T 2H /1Oy bR —)LEE | (BLEE) M CERIESNHD T,
1120026 ERBEN

Made up mainly of activated carbon and gypsum, the absorbent contains KOH. Molded in a honeycomb structure, the
absorbent captures nitrogen dioxide with a high efficiency while maintaining low pressure loss.

When brought back to our factory, the used absorbent goes through a water washing process and a KOH soaking process for
reuse. The safety of the regeneration process at the factory and transport between the factory and sites has been demonstrated
according to New Pilot Test Plant (MLIT) for Low Concentration Denitrification Technology in Relation to Road Tunnels (by the
Ministry of Land, Infrastructure, Transport and Tourism)."!

*1: The experiment took place in 2002

B T5THET DI BCHIT D HKREDREBY R T ZER,

W\ ZHLEECEDEENMRLTS Y VT IR MER

MRegeneration of used absorbent for reuse at the factory reduces environmental risks,

such as effluent, at sites.
MLow pressure loss due to the honeycomb structure reduces operational costs.

ATRITAE  Absorbent
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Jet fans

BRIV EBRICEREB L. BEA R (R, —BRERERE) TERSNIC b Y RIVAIC, BRREZFES B THE
ZEIDHRAZREL R 51 /N—DRAZERL T ZERELETRREZRHIDMAT 7T,

Installed on the ceilings of tunnels, the axial flow jet fan induces a ventilation stream in tunnels filled with
polluted car exhaust (soot, carbon monoxide and other contaminants), ensuring drivers’ visibility and
promoting fresh air supply into the tunnel to provide drivers with a safe, comfortable driving environment.

RFIR S VU RIVIRR I

MRS HU SN EETE T HEET Y RIVBLT—F
BT b FRIVOBEHEE, KIS OB CER TEE T,

WETEMOERRICL DRTNENAT BT EICLDRER)
REENTRETT,

W24BRI365BDEHAIBIN T, RENRSEEETET.

WESEMICLDERSEL>TOET,

Tunnel ventilation method with economic merits

M Capable of reversing the direction of the outlet, the jet fan can function
as both a ventilator during normal traffic and for exhausting smoke
during a fire in unidirectional as well as bidirectional traffic tunnels.

MTaking advantage of the ventilation from the wind induced by cars and
natural wind, the jet fan operates economically.

MThe twenty-four-hours, 356-day measurement system control ensures
comfortable ventilation operation

MPanasonic s sound attenuation technology ensures low-noise operation.

BE(t SEEb

Weight saving Increased high wind velocity

EES(L

Low level noise

AYTYbT7Y Jetfans

[ lhed Specifications

ABEBEYTYRTPY Weight saving type jet fans

AR Frequency 50Hz/60Hz

1) = Of THREEE B 2 | £ B 8 REmE (E-IHh| B E weEN | 2R | BB
Type Diameter | Outlet velocity | Airflow | Efficiency | Noise intensity Flow Motor rating | Voltage Insulation | Length | Weight
P mm (s I (G W) | direction | (kW) ) dass mm | (g
o ualtoor | | ualtoor |, . equaltoor| \y— equaltoor N jual to or s €aualtoor
e Ie:vgerthan BLE I?vgenhan Lt \?rgevﬂun HF sreallerthan M se:allenhan HE sr?a‘l\ﬂman
vrvhTry |FY-10JFA 1030 29 33 1200
75 90 4250
Jet fan FY-12JFA | 1250 35 43 50 1700
BEE ~ d
Wégght FY-10JFA-L | 1030 29 80 RE/?SEIE 33 400/440 r 2500 950
saving type| FY-12JFA-L | 1250 43 95 50 1450
BEZE | Fy_10JFAH | 1030 30 40 3000 | 1050
High wind 37 75
velocity type| FY-12JFA-H | 1250 45 60 3500 | 1650

1. EROBESERKAHFOFH.5SmTOEERLET,
2. BEIFIEIWIDRMB T,
3. 7=V VT OHENAT VLR (SUS304) T,
4. HEEBOERNHBESHF LA SEOHDEETT,
Note)1. The noise level in the table above is measured at 1.5 meters in front of the inlet.
2. Motor supports the IE3 standard.
3. Material of casing is made of stainless steel (SUS304).
4. Weight does not include the weight of the hanging bracket. The weight is that of only the main body.

@R  structure diagram

P \TRSH
Silencer hub attenuation material

HEEEE
Silencer casing main body
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.
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L
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Attenuation material

EEEN—
Fan casing cover

REEEE

Fan casing

HEBNTHIN—
Silencer hub cover

HERNN—
Silencer cover

EEEN—
» Fan casing cover
Silencer casing main body

HEEHN—

- EEH
Attenuation material Silencer cover

@ AT &R System composition

4 EHAIR i
P"| Measurement panel
k>=IU Tunnel ;
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[l 0 O I O [ -
YTy TPY Jetfan S
Ventilation control panel
A
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e [ <o

VIgt A
Visibility index meter

Vst
Visibility index meter

- I
_ AVat Power distribution panel
Air flow velocity
and direction meter

COst
Carbon monoxide meter

@:HAIHIE  Measurement control
BRRQBEHR-HH 2T AT b YRIVAZRFICRE. VI v I 7 v aRLGERBRBLET,
GELL > 3R=IETBRLIEELY)

Various measurement and control systems operate the jet fans efficiently and maintain a favorable condition in the tunnels.
(See page 13 for details.)

ACOst
Carbon monoxide meter

ASHAIBIEE
Measurement control panel

AVt
ity index meter Air flow velocity and direction meter

»
=
]
=
<
=

ONBEAHE




IR w IR A% @ AT LHERE  System composition
oJZ By F il E
Variable blade pitch axial flow fan \ e AR W.—

BIFRICRE L, IIRPI T DS M U RIVANZER ZHH LD i 2R 2 b U RIVAICHIELE T,

DRAETEHECSOBEORHNTET, REFHP 27 A TRESNSRERBICH UTcEEE ~
TVET, ~ N
The variable blade pitch axial flow fan is installed in the ventilation station and exhausts air from the tunnel through s ( 77/ HEE ],_,[ Jpamng
shafts and ducts and supplies fresh air into the tunnel. The variable blade pitch axial fan is equipped with a variable = (L PencontilpanclGegl Ventiation oo\ RlR
blade pitch mechanism to adjust the air flow and operates with the ventilation control system. ‘ 2 D T
_ _ e ) ) ) o convelmae 1 FEEES  Signal for blade pitch

TR (AE- 25 I Ul-mi@i%st Optimum design to air flow and total pressure specifications
MEE -AECHULOR /N\TR OGEHEEEL CSHRE WSelect the fan diameter, hub diameter and rotational speed (rounds per BROTARE %E‘gg;’%gﬁ;%’juwﬁ‘ AP ©

EHEUET minute) commensurate with the air flow and pressure for optimum, high P : o == = Power source

o L. . uxiliary machine for  Pneumatic system; air compressor and dryer o

BB ZTHEBLESER. BERORENTIRE T, RH(CTIHLU T eﬁme”cY operation. blade pitch variation  Hydraulic system; oil pressure pump — = E;val

si@#ﬁ“ﬁ%i%*b?f?\ * MThe blade angle variation mechanism can be either pneumatic or hydraulic. v

ﬁ\ SITVERRIE 2 . ) Select the best one for the intended operating conditions. ~ Pneumatic or hydraulic
B N=9HHROEE M mERMHRIFLET, WA fixed blade pitch axial flow fan for inverter control s also available upon request. £ %
BOR4250mmEFE TOBTREREDWAZBENHDET, MPanasonic has a track record of delivering fans of up to 4,250 mm 2%

diameter for axial flow fans. 3
=27 TR . T
Ea BEROBHSL reves P IE2EETZHIE  Mechanism for blade angle variation
*M* T i EI a) I WDEIC § ';ﬁ \ - S ] 2 A - e o= -3 S = N
v T e e DHE BEERT 3L CRIABEBET T SN TEET, TOREIE ZREAREIBEESTN SEE

drive system wide range of fan diameters HiFaBEELET,

The blades vary their angle to regulate the ventilation airflow. Pneumatic or hydraulic blade angle drive systems
can be chosen for optimum selection.

BZESER Pneumatic system

SAPISLCETH o o RNt
ESNIARE g2 97 94 SESNTUVRLWRAE
When a diaphragm  £%§,32, £ When a diaphragm
is pressurized gq| é%"\ F.q is not pressurized ' l

fiI5 BERIVIF—
Displacement Electro-pneumatic
meter positioned

POFITAT 1T
RA— )|

Actuating wheel
O—9U1=#Y Y= Spring
Rotary union Diaphragm

WHBES® Hydraulic system

]

| ‘BR—hEMELBE
1 4
ATEE Y FHifRES (BHWANEI17)  Variable blade pitch axial flow fan

When hydraulic cylinder
B port is pressurized

-AR— R ZNMELTSSE
When hydraulic cylinder
A port is pressurized

(type with a motor inside fan casing)

HWEIZw b
.1i*§ Specification Hydraulic unit J
=T &
LI DRERIZL | SR g8 o8 .
Type Variable blade pitch single-stage axial flow fan gg S% Di;ﬁ;f;ﬂg‘t_
% x EBEFB0%U L & S sensor
Efficiency 80% or higher at rating =X
ERREREEE
30~100%
Range of flow rate _ 1) TALSHOOED, G, TS L UREIRE,
BRAEETIRS BRECEDNTREI 1 P75 LRBXIGHEC LD U ITHE SMED T 7 VBB TT, SIS E RS0,
Variable blade pitch control method Pneumatic drive by built-in diaphragm or hydraulic drive by cylinder Note) We can manufacture fans with diameters
HEES other than those specified above.
Control signal DC4~20mA (Horizontal type fans and vertical type fans, Bifi—k s
O&« ) fan§ with the motor inside or outside the B port O0—5YU—Jaf vk Aport ﬁ‘;gayu\iiéﬁder
Di mm 2240, 2500, 2650, 2800, 3000, 3150, 3350, 3550, 3750, 4250 casing) . feon.
iameter Please inquire for details
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Measurement and control systems

SHRl-HI#> 2T AL b Y RIVANZESOREZETAIL THRRER RORENEEZET DThDEND T,
FHAIDZT AT FYRIVADREE, BERBTGORE. BORNGEZHAL, CCTRONIETIT -9
ol 27 ATEEHIHHRCED bV RIVAICEBESNIRR ISR BDEER/ T -V ZRELE T,
The measurement and control systems measure the air o fETER
parameters in the tunnel to optimally operate the I

EI -

I ﬁi‘ﬁ‘ﬁ!ﬂﬂﬂ
ventilation system. The measurement system receives o
data on the visibility index value, concentration of

harmful gases, direction of air velocity and other | | | |
parameters. Ba'sed on the data. collected here, the control g] = . =
|
system .determlngs the opera'gp n p‘a tterns a.n d modes of (') COBt Awﬂuwve\ou\yanddwemonme‘er V\swblllty\\/rtz\;x fter
the various machines and facilities installed in the tunnel Cafbonmonow o
. . . IIyhTPY Jetf
and direct them through the various control sections. oo [ ()]

IVIET (EZBEBFBITELEE) VI meter (Visibility index meter)
BBEBCORERE B bV RIUADREDRIES KOBBR CHAT2RBTY,
BHEBE A 100mBEL TRBL. SABICRET DHOBEEHECRRLET,

The visibility index meter measures the index of the transmissibility of light via the condition of the smoke that reduces
visibility inside the tunnel. With the light transmitter and the receiver placed 100 meters apart, the amount of light reaching

the receiver is expressed as a percentage.
@ftHk Specifications
W VR)VBATICH DRREREAE CRE

W7 7 A\ —(C L D EFRIEREEN AEAT EEAEREST
CEFRBROBISBENESVVERIE) Measurement system | Continuous light modulation system » -
W7 7 A N—EERLBVKIELIEE BIERRRE Soot and smoke

Mideal for the measurement of luminous transmittance under tunnel lighting conditions.  Measurement distance 100m

MEquipped with an automatic calibration function using optical fiber. (Makes corrections . =
i AEFE | EBR 0~100% nghnransmmer 100m (&%) nght re(ewer
according to the deterioration of optical components and the degree of dirt on them.) Wessaeamat e onfactor 0~100% 100 meters (standard)

M Corrections can also be made without using optical fiber.

ICOEH (—ER{LEARFRIRHIEZE)  CO meter (Carbon monoxide detector)
—BR{LiRERI F’é.{l‘ﬁﬂ?‘%%gé'éa'agﬂ)fﬁﬁ"(?&ét@s@&ﬁ‘* [ lhx:] Specifications

DEEERIBL T FHLAESZ b Y RIVRICEDAAE T, Aers | ERLEEAR
. ) Measurement system | - conroled ot lctolssstem
A device to measure the carbon monoxide concentration. e
. ! : o REEE 0~30000m
When its concentration becomes high, the ventilation system Mezsurement ange pp

starts to take in fresh air into the tunnel.

IAVET (BERERBIEZEE) AV meter (Air flow velocity and direction meter)
N YRIVADZESORNOEEEREESTHAITDIEE T, @1t#k Specifications

i WEhR || BEABR
31 d(iwce tlo measure the direction and velocity of the air flow in A= | INERE
e tunnel. e
AEHE N
Measurement ange +0~15m/s

IEHAMLIEI "~ Measurement processing unit
b2 RJVNETRIBEES (VIET, COSHAVED Do DESZIIET D, FHAIEI Y hTY,
FHAMBORTR, I DESHI, EZHERCHERSHAESZHILEY,

The measurement panel contains a measurement processing unit that processes the
signals from the in-tunnel measurement devices (visibility index meter, carbon
monoxide meter, and air flow velocity and direction meter). It displays the
measurement results and generates the measurement output signals necessary for
ventilation control and remote monitoring.

BESEHAIHIGEIEE  ventilation control and measurement panel

b U RIVADRREPES = RFIPREICR S, RN MR RBOBEHEZRELE T,

Flo, b YRIVAKSKEGRERCF ADBE#ZBE T DHIEZITLET,

The ventilation control panel determines the operating parameters and modes of ventilation that effectively

maintain favorable visibility and the condition of the air in the tunnel. The panel gives priority to human escape in
the event of a fire in the tunnel.

bR IVARIEEHRAIES (VIST COsT AVED WO MFHANEICIH U TR OERE P BE SN2 RELE T,
FCYTY TP VBIBRO S YRIVICERSNET,
Receiving the measurement data from the in-tunnel measurement sensors (visibility index meter, carbon monoxide meter, and Air flow velocity

and direction meter), the feedback control determines the total amount of ventilation flow and wind direction. It mainly applies to tunnels with a
jet fan ventilation system.

BDAHER

CO= Interruptional operation
Carbon monoxide meter
> VIt
¥7| Visibility index meter
_ EESRE
AVEt Determination of
Air flow velocity and wind direction
direction meter

RERSTAEBENONOT—ILDTBEDFRZTL. b YRIVADBRBEPEAREZHEL, TORELBEIEOEAESHEEREZIRE
UFETHMELBRRREERDERT 1 — N\ Y THIETHELE T,
FCEBBSEOEAESHEBRIARO M Y RIVCERASNET,

The feed forward control is given data from the traffic counter and predicts the amount of traffic and estimates the concentration and wind
speed in the tunnel to determine the optimum total amount of ventilation flow. The feedback control corrects the differences between the
estimates and actual conditions.

This control system mainly applies to tunnels that operate two or more ventilators in various combinations.

BRERE
Determination of
ventilation flow

?
o
v

RSB B

Ventilation linkage operation

I

v

TESHAEE SEE (S SEETA SSRFEBTA oo 1o
Traffic counter Determination of traffic pattern Estimation of amount of traffic Estimation of pollution level 2 c‘:‘;‘ t‘i?antignrfelgwre

| t

E|DAHEIR

CO&t Interruptional operation
Carbon monoxide meter

A 4
> VIt Eﬁﬁf& ﬁmﬁ?amnﬁ?ﬁl PPU—
P\ Visibility index meter operation parameters 2 evmmcf);r?lr)‘inat(\)g:m o2 Ventilation linkage operation

Air flow velocity and
direction meter

R Y RIVKKESICBEIBHE TORBREE + BRI DIENUETT,

—MRIICI —HETORE EEETAMICHHED 7 ¥ & 8& LA ANDEDILHZHE WEBTORE, RSHEFLEUENEDLEZE
WHLET,

UhL, RO RS S (C(SHHERMC L DEENCERHHZTT ST EAUETYT BRIIGIHIEIL, AVEOstREZEREE THEL, BE
BOZEREELTITY b T7 0% T« —RN\y IHIEILE T, EICHERITO b RIVICERSINE T,

In the event of a tunnel fire, it is essential to secure a safe environment to a nearby escape
area.

In a unidirectional traffic tunnel in general, the fire exhaust fan operates in the direction of
vehicle motion to prevent soot and smoke from dispersing in the opposite direction. In
bidirectional traffic, all the ventilation fans stop operation to suppress the dispersal of soot
and smoke.

Where the escape path route is long, however, active air speed control by the fire exhaust
facility is necessary. The air speed suppression control calculates the measurement values
of the air flow velocity and direction meter for a short interval to feedback-control the jet
fans while targeting a zero air speed. This mainly applies to bidirectional traffic tunnels.
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Z—I\—1h—Ib

Overhaul

BHBOBRFLHICIDBERTZTEDRD VR L REICODRE - RIDNCTERVWIEL T2,
R SR & T —IN—K— )b (D RER) Z1TL\F T,
To minimize the age deterioration in the equipment performance due to use over a long time so that the users

can operate the system safely and comfortably, Panasonic carries out periodic inspections and overhaul
services.

SHEICED <@ —/\—k—)b
WEHNRRRIC LD, BEOS LR BETSET,
BFHR2EL TN —h— L& TV HBORMERE

Optimum overhaul based on actual successful records

MThe periodic inspections help identify the degree of
equipment deterioration.
BOverhaul as a means of preventive maintenance enables

CIREIC L&Y, the equipment to operate for a long period of time
i%gf%ﬁt%ﬁh‘b\ BEBORRICH UTBY) L EZ WWith rich experience and a long record, Panasonic provides

appropriate services based on the equipment condition.

EHIRRRIR X =)\ —ihk—Ib
Periodic inspection
and overhaul

FIHERELTREER

Safe operation with
preventive maintenance.

HERDIEmIL

Extension of equipment
service life.

Q@ THIRIR, DEREERDIEEREE  Recommended interval of periodic inspection and overhaul

58 Installation

LIV
Initial level

YTy T7UEH et fan renewal

Preventive maintenance

fse BRREE

Function Maintenance after a fault

fEFARSE = ‘R !
Use limit epair
‘ L L L L ‘ L L L L ‘ L L L L ‘ L ; &EE&

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Passedyear
A

P
a

L L
o 1 2 3

L
4
A

YryhT7Y Jetfan A YTy hT7VEE et fan maintenance

#as&  Equipment EHARHE  Periodical maintenance F—I\—=ik—JL Overhaul Rec Eﬁ’&gpznewﬂ
= SN R - T - BN R - BB Ty T B NEM TR RS
JIvhTrY 67 A~15 | ERIEFURE B FiRR (RE), REHFMRE) 4~5F EEHH - TREZIR (10~155) 208
Jetfan 6 months to 1 year . deaning installaton check, voltage ch 4 to 5 years | Repaint casing, replacing attenuation material, replacing bearings 20 years
Mezsurementof st esiance,operation chec,(vrato, abnarma o, tc) motor; replace rotor (10 to 15 years)
EREEEAELE MBS R ER- TR (L XEERS) WERER GEEL Y X%) -RERE (BRAT—AZH)
(VIEH) 67 A~1% | BRELAE: !f]fﬁﬁﬁ(ﬁj’fﬁﬁﬁﬁﬁ%) S5~6%F SV E-I SR BHERTR BRIXOITR 10~12%
Visibility index meter 6 months to 1 year | Appearance check, ceaing irstaatoncheck cean surfec of s etc) 5 to 6 years h 10 to 12 years
| meter)  pover source,operaton check| etc) Replace lamps, replace motor,
SMEIE R EIR - UV TR - BIHFER
—BILRERERE (T4 I5. IV T5 LB - BRBEARE COEvy—R@mOE)
(CO&h 67 A~ | BFERETERRAES) 2~6fF | MENUL IR 21 v F YO BIRR 10~12%F
Carbon monoxide meter | 6 months to 1 year | Appearance check, cleaning, installation check, consumables 2 to 6 years | Replace COsensor@years) 10 to 12 years
(CO meter) (Replace filter diaphragm, etc.), measure voltage of power source Replace aux. relays, replace switching power supply
Operation check indication value check and adjustment, etc
ARREAEEE SN iR - T - I HERR - IR
(AVEH 67 A~1F | ByfFfRR (S ERRS) 5~6% TO—T Ay R ZIREENEER 10~12%
Airflow veloity and direction meter | 6 months to 1year | Appearance check, cleaning, installation check, measure voltage of | 5 t0 6 years | Replace probe head, clean inside converter 10 to 12 years
\V meter) power source, Operation check (indication value check, etc.)
SNSRI - IR HERR (I F BRI
SR ERE) BRBTAE RESER AEIE05) WU —XR
tion 67 A~ | ByFfRR CRIRR{FRR. EREERHAES) S~6F | A YFUIBRZE 10~15%
Ventilation control and e c ) a b f \ )
measurement panel 6 months to 1 year leaning, (tightening terminals, etc), 510 6 years | Cleaning inside (board connectors), replace aux. relays, 10 to 15 years
measure voltage o{ power source replace switching power supply
Operaion chec (operation check,indicaion value check and ajustment, etc)

@F—/\—iR—IVITIE(ITYRNT P et fan overhaul process
ITY R TPYDF—IN—K—VEUATDEL SR ITETY,
The overhaul processes of the jet fans are as follows.

EfRAAIE DR WRBE VLTI BE @@Exm 0 o@n 0 ZEEEE
before overhaul Decompositi Parts apf check  Surface treatment Painting (Replacing parts) Assembling aff:rs%:/eerpﬁ:ul

EERHNBEREZTVE T REMITHRLE T, e, BRABRFHCBERATDODOLHNSIHELE T,

The motors should also be overhauled. Replace the attenuation materials. Replace parts that are not reusable after parts appearance check.

F—I\—7R—)LAi
Before overhaul

F—IN—K—ILi&
After overhaul

' F—I\—7k—)Lth

v During overhaul

SR SRR

Decomposition Replacing attenuation materials
- - om :

@74 —/\—R—IVIEVIE) Visibility index meter overhaul process
VIEtOF —N—=R—)VFUA T DL S TETY,
The overhaul processes of the visibility index meter are as follows.

ERATEIFESD R BREE iR (2%  SHExm @z ERE§EES
Operation check - B P . 5 Operation check
before overhaul Decomposition Parts check Cleaning (Painting) Replacing parts Assembling after overhaul

ST E—Y - BHER-BHIRTICOVTRZIRLE T, ZOMBRC OV TIIBEREEEL BERTIRERDONGNIFTRLET.
Replace lamps, motor, light receiver board and connectors. Replace the parts that are not reusable after parts cleaning.

F—I\—7R—ILAi
Before overhaul

F—IN—iK—IL#&
After overhaul

F—I\—ik—)Lth
v During overhaul

DR eI # I
Replacing parts

Decomposition Assembling
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UNES

© SZ(Yoshizu)TN'9 @) RHBER(Kisei-Nizaka)T.N'12 |
De"very track record @  FW(Nishiyama)T.N96 ‘08 @ [S\# Tarutoge)T.N'18 W
©  =EU(Hojusan)T.N'96 m BiR(Tozurasawa)T.N'18 B
@  F#&(ShinEnoki)T.N'92'02 m @ gtll(Fujikawa)T.N'1 1
S — P Y — v @ mBsedoTNEG o
WIZE Y FHFRER Variable blade pitch axial fan ©  EI(Yodoe]T.N94m O =E(Mikumo)TN91'13m o [ﬁm* (Takanomine]T.N'8S MM @ ®B(name)TNG2
WESECAM Electrostatic precipitator @ BIU(Ryuozan)T.N93 mm @ =EB(Oku-Biwa)T.NI6 M #0(Koshirazu)T.N'88 WM @  B#AR(Nihonzaka)TN79 W
Wi R7 4 Denitrification system ©  ‘ssl(Suribachiyama)T.N'19 M © FH(Kunda)TN70m @  EFME(Kurkara)T.N'6S W #ift(Shin-Ajiro)T.N'69
EHAl-#l#1= 27 Ls Measurement and control system @  AEOsaTN78 19 BRS&(Harahagtani)TN'17 W © %EWW(TOWO(MT N3 E % Emﬁ'fﬁ(omgasaweﬂ N740006 8
T.N=RY=RIL Tunnel © RER(Osaka)T.N'83'09 W o FE(Ryuozan)T.N'17 | ©  uk(Tachitoge)T.N92 M &/R(Takanosu)T.N90 m
- ® F(Futago)T.N'90 m EE(Mino)T.N'17 | @ RE7%(Gorigamine)T.N'96 '04 MM )  &=2iB(Koganezaki)T.N'76'00 W
#{%@.W}?\fﬁ(fﬁg) . @  #fi(Kamura)T.N'9O m 1ER2BZ(Todoromi)T.N'17 M =FW(Misayama)T.N'77'03'04'08'18 Wi @) #HE(Hakamagoshi)T.N'00 MM
The figures given at the end of each line represents T SN (11} B KakeyulT.N79 @  E(Higashiyama)TNO3 B JbimEnx
the year when each ventilation system was installed. (Hira)T.N82 ©  H(KasaTN73'01'0203'04m (KakeyuT ( 10es yama)T. The Hokkaido Regi
=) E»ﬁg(mnaban_wgz ] ®  Plli(Nakagawa)T.N'97 m @  A#W(Taroyama)T.N'96 '04 mm €)  EKE=(Shimizu No.3)T.N'00 M e Hokkaido Region
BE(Sumiai)T.N'G2 W @  XEW(Tennozan)T.N'94'98 mm ®  BmifL(Akarusan)T.N92 m €@  ARW(Osawayama)T.N02 W
©  #rIB(Suzugamine)TN'71'00 14 © FTHUHT.NS mm [WE(Shm—Wada)T N78'14'1718 M= €@ EB(Nukata)T.N'15
©® =(Kue)TNggmm ©  “H(kunojTNIOm #i(Kohoku)T.N02 m ® [ng(chgusan)ﬁNWS "
@  BBUW(Fukuchiyama)T.N'87 '02 | @®  EFUW(nokoyama)T.N'19 ©  BHib(Aimakita)T.N'15 m ©®  @(Okaya)T.N85 W B (Horai) N5 m
@  FHAB(Shindnunaki)T.N'93 M ®  EF(Sekido)T.N'G7 mm @  [EEL(Hiromineyama)T.N'90 B M(AmlkakE)T N1gm @  Bi(Bansho)T.NOS
@ AE(Omichi)T.N'80'12 W ® ZrE(Ryugatake)T.N'92 Wl B EHL(Yakushiyama)T.N'82 W aaﬂm Enasan)T.N'85'01'18 mm €  (Sakai)T.NO5 m
@  BR(Kyuhan)T.N78 m #RILL(Kongozan)T.N'19 ®  RE(Hanna)T.N'95 mm BHl(Hinoyama)T.N'19 m &#(Iwagomori)T.N'14 ®
[%Hg(smn—Kyushm)T.st '00'17'19m [14]) E%(Sakuradamn N'B9 W @  K#(Mizukoshi)T.N'97 m @ SE(Imajo)T.N'96 '19 W FiRE(Nosakadake)T.N'14 R HigashiShimukappulT NS B
E32(Kyushin)T.NO1 m fE(Tomioka)T.N'89 M ®  XH(Amanoyama)T.N'94 W H#(Tsuruga)T.N'79 19 mmm @ —&EL(Yahazuyama)T.N'14 ® [TEWJ ngL\(H T PP FT Nosm
®  ©OB(NakanotaniT.N'72'96'98'99'00 m [fnm Tenjinyama)T.N'19 © BE(Ashihara)T NGO m i (Ossaka)T.N'80 19 m RT(Toba]TN'14 B () " oroka-TomamuT.
iR (Tawarazaka)T.N'89 19 M ® EAML(Kurokouchiyama)T.N'19 | ® & (ShinKawai)T.N97 m i1l (Sanageyama)T.N'04 E&(Kunitomi)T.N'14 ® 2 ﬂ%ﬁﬁ(T?nno)T.l\J‘% -
[mm(Fudoyama)rN'w . ©  BRE3(Hofu No3)T.NS2 | ©  {888(Obadan)TN97 00 B ® Eﬂ'& (Aigi)T.NO4 B5(Ginge)T.N91
s SRS . ) 6) EEM(Harushinai)T.N'90 '00 15 m
©  B#(Higo)T.N'89'98'15 mm O PE(lsaTN73m RE(Nagamine)T.N'10 | #iiEB(Kakita) T.N'04 M S8 Shunkoda)T 96 m
©  MAE(Kakuto)T.N'95'04'15 m @ BF3(Kan-Mon)T.N'97'99'16 ® ET@(Shimmsu)T‘N‘Si '10 mm BEB(Kibijima)T.N'96 m = ) )
@  Ali(Narikawa)T.N'86 10 m Rf¥(Chofu)T.N'74 '08 B BB (Fujishiro)T.N'10 mm BEAY(Hinanari)T.N'96 M ELUJ(Arash\yama)Tv!\‘l oom
@  #AZE(Kumamoto Kuko)T.N99 m [19) Eﬁﬁ(Mukuno)T.N'BO ] B (limoriyama)T.N'02 M BZIR(Nishi-Oppara)T.N'96 W Q ) Eg(ﬁsahtaﬁi;g ig:
)  BEH(Takaono)T.N02 m BLl(Takayama)T.N'06 B iR(Takahama)T.N'02 B #P(Fukado)T.N'96 ® ® . EHSZ:k:;T‘N’BO wom
®  ER(zuhara)TN'02 m @  J\&H{Hachihonmatsu)T.N'16 M @  E&E(Mino)TNO7 m B#W(Tsurugatayama)T.N'93 m ELHIR E _—— ama’)T o0
o [ (Honcha)T.NOT B @  SEAE(Chizumochigase)T.NO7 | @ R®El(nariyama)T.N03 mmm SHilli(Kojozan)T.N'93 M The Tohoku Region {h‘y(MoZolsu)TbN'% -
3 (Wako)T.N'O5 m {L#1L1(Bukkyozan)T.N'09 M @ BE(Yumesaki)T.N'09 Effl(Karuoka)T.N'00 M .
KlB(Nagasaki)T.N'03 m [22] E%‘E%u.l(Funatsuasayama)T.N‘OE) [ ] ) #R(Togasaka)T.N'06 W [15] o ﬁﬁi(lnasato)T.Nlm -
18/ \B(Tohakkei)T.N09 W S8 (Shittanikoshi)T.N'09 B @ FWE(Shin-Kobe)T.N'11'18 m 990 7] B fosmm)T‘Nm,' .
PE(Nakao)T.N'19 ® @  ®BI(Atagoyama)T.N'07 | @ BrB(FujigasakiT.N'14 ® Eg - :‘EEME. . (4] TR ozankei)T.N72 09
The Chubu - Hokuriku Region (9} 071 (Orofure)T.N'88 M
ZOH(Menoto)T.N'16 @  ARIHR(Yamatogawasen)T.N'19 MEm ® 10 fio B
()  =#iR(Higashi-sefuri)T.N'06 ® (35) (6} ® T Inaho)T.N'78 08 09
o #7413 (Shin-Rebunge)T.N'96
@  RMUW(Shakumasan)T.N'07 (14) N
) FHE FaithX (28 AB(Onuma)T.N'75 W
O EhtsahietarNos ® ® 2 o The Kansai Region O @O JRIBNI(R Asahikawa) 03 mm
@ Bl (Takajosan)T.N'13 W The Chugoku Region % (20}
@ AR(Kihara)TN'17 ® (11) 0© (21} © d @ o @ g
@ E(Tenjin)T.N'17 ® QP (o) (36} ) a® @ QB@ o gm
(2] % ® (7] (2] © BIERHUBX The Kanto Region <A
Op Qﬁ)g el5) @ o o ° ©  BU»SER(Arakogen)TN93 B 8%
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