rubber rings until the end of spigot comes into contact with

the bottom of socket. The rubber rings that have been

inserted inte a pesition near the end of spigot in advance

shall then be inserted into the pipes carefully so that no

tuisting will occur in the opening between the socket and

spigot. Rubber rings shall be set in close contact with

the pipes while uniformly fastening the tap bolts and nuts

using a junk ring.

(¢} ALl centrifugal reinforced concrete pipes shall be connected

by using collars.,

After both ends of the pipes have achieved tight contact

with each other at the central.part of the collar and

carefully set in place to ensure proper-alignment in the

surrounding opening, stiff consistency mortar shall be

placed into the opening.  In this case, all cement and water

inside the pipes shall be throughly removed. In case one

end of the pipe is made into socket form after connecting

the collar to the end with mortar, mortar ‘shall be applied

about 10 mm away from the pipe end.

22.3.4 PIPING

(1) WMater supply piping

{(a) General

1)

Prior to execution of pxplng wcrk detailed stﬁdy
shall be made on the relatlonshlp between other
élping and equlpment,.and all posmtlons for pipe
laylng shall be decided by taklng 1nto account the
prec1se slope of the respective plplﬁg ’

In the case where plplng is 131d 1nside a

- T§22.27 -

()

(2



O

e

2)

3)

4)

3)

6)

7)

_building, setting of the pipe support fittings and

embedding of pipe sleeves shall be carried out

-without any delay and in accordance with progress

of the work.

The flange joints shall be inserted for all main

. piping .at -appropriate intervals so- as to ensure

ceagy removal of. such piping:.

In the case where any piping is branched from the
main-pibing, T-joints shall be used.

An air release valve shall be provided st the dead
air space portion in piping, and a mud discharge
valve shall be provided at the. portion where mud

is collected. The éize of the mud discharge wvalve

- shall be the diameter of the related pipe,

provided that the size of the valve shall be 25 mm

in case the nominal diameter of the pipe exceeds

25 mm.

In case no antisweat covering is provided for

_piping, pipe washers shall be fixed to all

portions of piping that penetrate through

~.ceilings, floors, walls, etc., and to items

visible from the ogtside.

Any openings between the piping that penetrates

-,thrqugh.firerservice areas, etc., shall be filled
with rock wool heat insulation or .other

-noncombustible material.

in the case where a pipe sleeve is used at a place

.=requiring:wate;tighpness, lead caulking shal1'be

- TS22-28 -



(b)

(c)

8)

9)

10)-

provided in the opening between the sleeve and

-pipe.

In the case where any steel pipe and similar
materials are laid under the grOund;:such pipe
shall be protected against corrosion by either a
double coating-of coal tar or a double winding of
corrosionproof vinyl tapes (JIS 2 1901 "Protective
Polyvinyl Chloride Tapes").

Repair of steel pipe,; cast iron pipe and lead

pipe with caulking shgll Se prohibited.

After completion of piping work, the inside of the
piping shall be cleaned by water pressure on the
occasion of hydrostatic-test of ‘the piping. 1In
the case of piping for drinking water, the piping
shall be sterilized until free residual chlorine
of 0.2 ppm or mofe-has'been detected at the end of

the piping.

Gradient

In the case of horizontally running pipe, the upfeed

pipe shall have an upward slope and the downfeed pipe

shall have a downward slope. 1In principle, the

‘gradient shall be 1/250,

Support pitch

1)

The: support pitch of the horizontally running
pipe$ shall, in principle, be in accordance with
the values in the following table and, wherever
necessary, all bent sections and branching -

sections shall be supported. In'the case where

- 'T§22-29 -
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steel pipes or similar pipes are supported with
hangers, .a stéble rest shall be provided for each
Thorizontally ruﬁning.pipe $0 a5 to avoid
iooseness of the pipe'due_to merment ét the time
of.earthquake.

' 2) A stable rest shéll be . provided for.iﬁdoor
vertical pipe at at least one place on each floor.

MI&iMUM Sﬁ?PORT PITCﬁ.OFVWATER SﬁééLY fIPE

(Uiiit: m)

Nominal pi) 20 or ' '
ne pape ° 25-40  50-80  100-150 200 or more

diameter less
Support
e 1.8 2.0 3.0 4.0 5.0

pitch

(2) -Hot water piping
:(a): ééherai--
1) All hot water piping shall be laid with uniform
-gradient sé és.to ensure proﬁef funcﬁion during
coﬁtraction and expansion of piping. The piping
shail be carefully laid to ensure smooth
circulation of water:.and avoid reverse gradient,
dead air space, etc.
2) In-case_a_copper pipe is supported with steel
__fittingé..suéh pipe: shall be protected with
V:ubber,,etc.
-Other gengrai-provisions.other than those described -
. abdvelshall_be;inaéccordénce:with;the general

provisions in 23.3.4 (1). ..

L TS22230 -



(b}

(c)

Gradient

Hot water supply pipes shall have an u@ward.slope and

hot water return pipes a downward slope. The gradient

shall, in principle, be 1/250.

Support pitch

1) The support pitch of horizontally running copper
pipes shali, in principle, be as indicated in the
table below. In the case where horizontally
running main pipeé are suﬁported witﬁ hangers, a
stable rest shall be provided at all required

places.

SUPPORT PITCH OF STEEL PIPE

(Unit: m)
Nominal pipe 20 or : S
diameter less 25-40 50 65-80 100 or more
Max imym 1.0 1.5 2.0 2.5 3.0
pitch ’ - =Y E P .

(3) Drainage and air vent pipe

(&)

General

" 1) All horizontally branched drainage pipes, ete.,

shall be combined as near horizontally as possible
at an acute angle of less than 459,

2) 1In case bent lead pipe is used, the pipe shall be
carefully fabricated so as pot to-impair its
roundness, and no branch drainage pipe shall be
connected to the bent section of the’pipe;

3) No waste water shéil'be dischafged diréctly froﬁ _

the following Equipmént.

-~ T822-31 -~
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4)

)

6)

73

;.0 Alr conditioners

o -Blevated water tanks

© Pumps

Indirect drainage’ pipe shall be opened while
maintainingra'space of over twice the diameter of
the pipe from the drain réceptahle.and flood level
rim. In case an obstacle is foreseen in providing
the above opening, appropriaté measures shall be
taken for protection.

The lowest portion of the'verticai“dr&inage pipe

-shall be fixed with a support stand where required.

Air vent pipe shall be run out vertically or

at an angle of less than 45° from the horizontally

branched drainage pipe, and in no case shall the

-pipe be run out horizontally.

In the case where air vent pipes on floors are
connected to vertical air-vent pipes, the said
pipes shail'be connected at the place over 150 mm
from the flood level rim of the related equipment.

Vertical ajir vent valves shall be connected ‘to the

‘stack vents in accordance with the above’

procedures.
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{b)

(c)

8)

Provisions: other than those described .in this paragraph

In case a hume pipe is buried, a pit shall be
excavated from the lower and of the pipe to a
depth of about 100 mm in case the nominal diameter
of the_pipe is 300 . mm or less, and about 159 mm §n
case the nominal diameter exceeds 300 mm. After
unscreened_crushed_stone, unscreened gravel or pit

sand has been laid and compacted, the pipe shall

be laid. However, the portions where joints are

proviﬂed shall be excavated further if requirxed.
Initial back filling of pipe shall be carried out
up to the center line of the pipe ‘to ensure
immovability, and after sufficient compaction, the

pipe shall finally be buried.

shall be in accordance with the general provisions in

22.3.3 (4).

Gradient -

The gradient of horizontally running drainage pipes

laid inside a building shall be 1/100. All air vent

pipes shall have un upward slope facing the vertical

pipes, and shall be free from reverse'sldpe and

unevenness.

Support pitch

1) The support pitch of steel pipes shall be in
asccordance with the applicable provisions in

22.3.4(1),(c).

- T822-33% -
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2} . Horizontally tunning cast iron pipes shall be
supported at a pitch of 1ess.than 1.6 m, and the
deformed fittings'to be connected shali:be-
subéorted at a pitch.of less than 0.6 m.

In case pipes are cbnnected with rubber, each

étraiéhL ﬁiﬁé and deformed fitting shall be

suﬁported.at the.connecéealportion. Vertical
: éipéé-shail be supporied'ﬁt least Oﬁe_place on

each floor.

22.3.5 HEAT INSULATION WORK-.

(1)

Materials

The heat insulation materials and exterior and auxiliary

materials shall be as specified in the table below.



HEAT INSULATION MATERIALS, EXTERIOR AND AUXIL?ARY MATERIALS

Claésification
of materials

Specifications

Heat insulation
materials

Glass wool heat
insulation

material

The gléss woold heat insulation tubes shall be

in accordance with JIS A 9505

Fxterior materials

(Glass Wool Heat Insulating Material).

Galvanized sheets

The galvanized sﬁeets shall be in accordance
with Grade 2 in JIS G-3302-(Gai&ani;ed'sheetsj.'
The standard thickness of ofiginal'Sheet shall
be 0.3 mm when the sheet is used for insulating
pipes, valves, etc., and shall have an outside
diameter of 250 mm or less. However, in other

cases, the thickness shall be 0.4 mm.

Cotton cloth

The weight of cotton cloth shall be 115 g or
more per 1 mZ, 1In case, the cloth is used for
pipe, etc., it shall be cut into appropriate

tape form width. . (’)

Glass cloth

The glass cloth shall be nonalkali plain glass
cloth obtained by processing EP21C into a non-
fraying type as stipulated in JIS R 3414 (Glass

Cloth).

PYC tape

{Vinyl tape)

The PVC tape shall be nontacky tape of medium
gloss with a thickness of 0.2 mm, and shall be
in accordance with JIS Z 1901 (Protective

Palyvinyl Chloride Tapes).

- TS22-35 -
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-waterprOOfihg
temp. cloth

“{linen)

The waterproofing linen shall be Hessian cloth

No. 7 as stipulated in JIS L 3403, over one side

of which blown asphalt, as stipulated in JIS
- K 2207 (Petroleum Asphalt), has been coated,

The linen shall be cut into tape form of

appropriate widths in case it is used for water-

proofing. of pipes, etc.

Auxiliary materials

Molding base ..

(j) paber

The base paper shall be moelding base paper of

370 g ‘or more per m?. -

Asphalt roofing

The asphalt roofing shall be the one_manufac-
tured in accordance with JIS A 6006 (Asphalt

Roofing Felts (Fibre Base) (Self-Finished

- Bitumen Felts), ahd more than 17 kg per roll

(21 m2).. - .

iron wire

The iron wire shall be the one as stipulated
in JIS8 G 3532 (Barbed Wires) which has been

galvanized.

Steel frame

g

In principle, the steel frame shall be the one

made of sieel sheet with a standard thickness

" of the'originalfsheet”pf 0.4 mm or more as

stipnlated in-JIS G 3302 (Galvanized Sheets).

Adhesive PVC

tape -

The adhesive PVC tape shall be in accordance

~with JIS Z 1525 (Pressure Sensitive Adhesive
- Polyvinyl Chloride Tapes) with a thickness of

0.2 mmy o

”gﬁE?fi ‘
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‘Band and toothed

lock washer

The band and toothed lock washer shall have a
thickness of 0.2 mm or more, and shall be made
from the materials in accordance with JIS G 4305
fCold Rolled Stainless Steel Sheets éhd Plates)
and/or JIS G 4307 (Cold Rolled Stainlesé Steel
Strips), or JIS H 3201 (Brass Plates). However,
the ones made from brass shall be finished by
nickel chromium plating.

The width of band shall be 20 mm.

Adhesive

In.principle, acrylic emulsion adhesive shall
be ﬁsed for adﬁésion of glass cloth, giassf
filament mat and aluminum glass.cloth. Vinyl
écetate adhesive shall be used.for adhesion of
foamed polystyrene heat insulation méterials,.
and chloropremne rubber.adhesive for adhesion of

rivets.

(2)

Execution

(a3

General

1)

2}

The thickness of insulation shall be that of the
main insulation material, and éhall not include the
thickness of exterior materials and auxiliary
materiais.. | :

The ciearance-between mutual insulation materials
shall be as small as possible; and in ne case

shall joints for overlapping sections be provided

on the same line.

~ T822-37 -~
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3)

4)

3)

6).

8)

Band and tube shaped'coverings shall be tightly
bound with galvanized wire. Bands shall be bound
at a 50 mm pi;ch; and ‘tubes shall have two windings
at least three places per tube: All.oﬁerléppihg
portions and joints of tubes shall be joined
together :by ‘using adhesive tape.

In principle, the width of tape winding shall be

15 mm or more, and that of other overlapping

portions shall be 35 mm or more. -In the case of

waterproof linen wrépping. galvaﬂized ﬁire.shall
be wound twice over the wréppiﬁg af.ah interval of
2 m, then asphalt pfiﬁef shéil be ééa£ed twice
over the windingsl |

Tapes shall be wounded starting fﬁrm the lower
part-and then procégd to thé.uﬁper pﬁrt of- piping.

Should there be any possibility of deviation in

case of polyvinyl chloride tape, etc.,, such

.deviation shall be eliminated by using adhesive:

tape, etc.
The lagging plate over the insulation of the pipe

shall be carried out in a bend over form, and that

of the vent section shall be carried out in fan

form.

- Shakeprdof washers'éﬂéii-ﬁé:é;faéhéalto'tﬂe ends
:of héat_insulation:secfiéné for;indoor_piping,_and
.5ands shall.be atfaéhed'to btangh'and bent
'séctiéhéjgf-ghe ﬁipiﬁé.‘:' |

The.énds.of he&t'insﬁiétion.Sections shall be.

- TS22-38 - . . .



protécted as required depending upon the types and

purposes of heat insulation materials to be used.

{b) - Materials and sequence of works according to the types

of heat insulation

The materials and the sequence of work according to the

types of heat insulation shall be' as indicated in the

table. below.

Type of Materials and sequence of work
covering
work {i)  Glass wool heat insulation Remarks
materials
a 1. Heat inéulétion tube Qutdoor
2. Galvanized Wire exposed
3. Rough paper piping
4. .Cofﬁéﬁ-cloth |
b 1. Heét insulation tube- Inside ceiling
2. Gélvaﬁized wire | and pipe.
3. PVC tape | shaft
© 1. Heat inéulétion fube
2. Galvanized wire Ditto
3. Aluminum glass cloth
d 1. Heaﬁ insulation tube Cutdoor
2. Galvanized wire exposed
-piping |

3. Asphalt roofing tile

4. Galvanized iron plate

{(c) Thickness of heat insulation (coverings) -

The thickness of insulation shall be as indicated in

the table below.

- T822-39 -
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THICENESS OF INSULATION

(Unit: mm)

Type

Nominal diameter

10 20 25 32 40 50 65 80 100

.Remarks

Weter“supply and
drainage piping

20 20 20 . 20 20 20 20 20 25

Glass wool

II

Hot water supply
piping

20 20 20: 20 20 20 20 20 . 25

Glass wool

(d) Heat insulation (coverings) for water supply pipes

including joints and valves.

1) The materlals and sequence of works according to the

types of work shall be in accordance w1th the table in

A2.3.5(2)(b) in the above

2) The thlckness of insulatlon shall be in accordance

-Wlth the table 1n 22 3 5(2)(c) in the above.

Place of application

Materials and Thickness of

sequence of work insulation
“Indoor exposed ST o
plping: (@) - (1) I
Piping inside . . :
ceilings and plpe {(b) - (1) I
-'shafts ' ' ' '
Outdoor exposed o ' o S
P @) - (1) I

piping

(e) Heat insulation for hot water supply piping ‘including

'joints and valves

iy} ThelmaterialS'end sequence bf'work:accbfding to the

“types of WOrktehall be in aeeordaﬁee'with the table in

| 22.3.5(2)(b) in the above.:
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2) The thickness of the insulation shall be in

accordance with the table in 22,3.6(2)(c).

- . Materials and Thickness of
Place of application sequence of work ~ insulation
Indoor exposed '

Piping inside pipe .
shafts, ceilings and : (c) ~ (1) 11,

) concrete

(f) Heéinihsulation'fdr.dfaiﬁagé and air vent pipes iﬁcluding
joints. | .
1} The materials and thé.séqﬁénce of work according to
.the types of work shallrbe.in accordance_with the table
in 22.3.5(2)(b) in the above.
'2) The thiéknéss.of tﬁe.iﬁsulati;n (éoverings} shall be
in accordéﬂce with-tﬁe table in 22.5.5(2)(c) in the

above.

Materials and ... Thickness of

Place of application sequence of work insulation
Indoor exposed o

piping (2 - ) _ I
Piping inside . . .
ceilings and pipe (b) - (1) _— I

shafts

(g) No insulation shall be- provided for the followiﬁg pipes,

valves and flanges.

1) Devices and piping, including drainage pipe -on the
floor below sink, which are considered Qccessories

for sanitary wares.

- T822-41 .
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3)
4)
5)
A

7}

Piping for .water supply and drainage underground or
inside concrete.

Water supply piping laid indoors, excluding: the
piping.to be laid inside ceilings and highly humid
areas., |
Hot water supply piping. vaivcs and flanges‘
Outdoor exposed dralnage plplng. |

Air vcnt plplng, Excludlng the poccion.of 100 mm
from the branch polnt of dralnage plﬁe.

Overflow pipes and drain pipes for various tanks

and similar equipment.

22.3.6 PAINTING WORK

22.3.7

(1). General .

All respective equipment and materials, except the

followings, shall be.painted}

- Equipment and materials, except those requiring

- eorrosionproof painting;'tc be buried

{2) Painting

The types. of paints and frequency of paihting‘of portions

to be painted shall, in principle, be ‘as specified in the

table hereafter.

CIVIL WORKS

' Items other than those spec1fled in the follow;ng shall be in

accordance thh the Sp&lelCatlonS far "Archltectural HWorks"”

fi)” The plt for plplng under the ground shall be excavated 80

that the requlred gradlent can be kept precisely and the

plplng can be connected 93811y
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(2}

22.3.8 TEST

(1)

The foundation and pit for tanks, etc., shall be properly

excavated by taking into account the space foi assembly and

‘removal of forms.

Electric water heater
{(a) The hydrostatic test shall be carried out for the

instantaneous type electrlc water heater.

(b) The hydrostatic test preqsure shall be 17 5 kglcm

(2)

(3)

(4)

(Shop test).
Wanen snpniy.nipes
The hydrostatic test of waten nunply pipes nhall be carried
out prior to coating work during piping work,'or”piior”po
shielding and backfilling, or after coﬁpletion of piping.
The minimum.pressure retention time shall be 60 minutes.
(a) The test pressure of piping below elevated water tanks
shall be twice the pressure eQuivalent.to'the static
head. However, the minimum pressure shall be 7.5 kg/cm
Hot water supply pipe
The hydrostatic test of the hot water supply pipes shall be
carried out -in accordance with the test procedures in
22.3.8(2).
Drainage pipes
The water filling test of the drainage pipes shniline.i
carried“out prior.to.conning wofk during pipingﬁwork -or_
prior to shleldlng and backfllllng, or after completlnn of
piping. The water passage test of sanltary draln pipes
shall be carrled out after sanltarf wares, etc., have been

attached. The minimum water retention time in case of

-~ T822-43 -
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water filling test shall be 30 minutes or more, and that in

case of water passage test shall be 15 minutes or more.
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23, AIR GONDITIONING AND VENTILATION EQUIPMENT WORK

23.1 GENERAL

23.1.1 SCOPE
This ci&use covers the performaﬁCe cfdﬁli éifiéonﬁitioniqg and
ventilation equipment works in accordance'with ﬁﬁé Drawings and
these.Specificatibns. | |
(1)' Alir conditioning’equipment work
(2) Ventilation equipment work
(3) Secondafy electfical and automatic contfol Qork

(:) The Contractor shall submit shop drawxngs of fabrlcated items to

the Englneer for approval The shop draw1ngs shall clearly ‘show
the details of fabrlcatxon. 1nstallat10ns. dlmen310ns, sizes,
operation, methods of anchorlng and all pertlnent detalls

required for satisfactory installation.

23.1.2 DESIGN BASIS OF AIR CONDITIONING SYSTEM AND VENTILATION SYSTEM
(1) Design criteria

{a) Air conditioning system

Outdoor
§i§ : R ~42°% . . Dry bulb
28.6°C .. .. Wet bulb
Room
2442 Dry bulb
5545 . . Relative humidity

- T$23-1 -
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(2)

(b)

(c)

Ventilation system (change of air)

Turbine rdom 7 .ﬁiﬁesih
Battery room 10 " |
Lavatory room 10 -
Storagé room 5 | "
Géble treatment area .5 i "
Kitchen room 7 10 "
Shower room _}0 o
Locker room : 1ﬁ *
.Mécﬁine shop . 1c "
Electricai room H ._ _ : 20 -
Water gfeatﬁent equip, room 20 !
Cholorination equiﬁ; éréa_r - 20 "

Minimum Ventilation Air

25 m3lh.person

System Deéscription

(aj

Main powerhouse

1.

Air conditioning systém

The air conditioning system shall be intended to
realize air conditioning of the contreol room,
central control room, shift ‘room, office rooms, etc.
in the main powerhouse.

System description

The air ¢onditioning system shall consist of air-
cooled type chillers, and bg desigﬁed to perform air
conditioning by supplying chilled water intb.the air
handling units. The air conditioning ZOnes_shéll be

divided intc the followihg four areas.

- T823-2 <
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(ii)

(1}

System for Computer Room

a) Computer room

" 'System for‘Control‘Ethpment Rooms

- a) Control ‘equipment room

Codiy

Bystem for Central Control Room

a) Central control room

by 8hift room

- ¢) - Conference room

(iv)

System for Labo Room

a) Labo room

. “Ventilation system

The following rooms will be ventilated.

(a)

(b)

(e}

(d)
(e)
(£)
(8)

“(h)

Battefy'rooml
Storage room
'Lavatorj

Locker room

?urﬁine room
Analysis room
Cable”ifeatment”area

Air conditioning machine room

System Description'

”aThelbattery'roqﬁ“Céble treatment éfeaishall be
ventilated by forced éit-éupply and’ forced exhausting

3léystéms,:while otﬁef'robmé shall be ventilated by
,néiuralféirfs&pplyfénd fdrced*éxhauéting systems.
Oﬁtdoor air shall be trgaied*fbf-rbmoval of dust and

'-otﬁeriforéign;mattérvbéfore supply into the respective

rooms except_forleG*r06m}':‘f?-:7' i

- T§23-3 -



(b) Administration Building
1. Air Cdnditioning system
Tﬁe air conditioning system shall be intended to
perform air conditioning of the office roome,
- conference rooms, canteen and other rooms in the
administration bui;ding.
1.1 System description
The air conditioning system shall consist of air-
cooled packaged air conditionding.
2. Ventilation system
The following roems shall be ventilated.
(a} Air conditioner machine room
(by Electrical machine room
(c) Storage room
(d) Shower room
{e) Lavatory
(f) Canteen
2.1 System Description
The air conditioning machine room and_electriéal
machine room, shéll_be ventilated by forced air
supply and forced exhausting_systéms._whiié other
rooms shall be veptila;ed.by_naturaiiair supply and
. forced exhausting.syétem.
Qutdoor air shall be treated for removal of_dust and
.other foreign matter before supply into the’
respective ?ooms, , | o
{c) Water treatment-equipment and control_fooﬁ

1. Air conditioning System .
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2.1

The air conditicning system shall be intended to
realize air conditioﬁing of the control room, in
the water treatment equipment and'Contrél room,
éystém description

Air conditioning shall be performed by using air-
cocled packaged air conditioners. -

Ventilation system

The following rooms shall be ventilated.

(a) Storégé room

(b} Lavatory

(c)  Treatment'room

System description

The rooms shall be ventilated by natural air supply
and forced exhausting systems, . Outdoor air shall

be treated for removal of dust and other fofeign

.matter before supply into the respective rooms.

(d) Guafd house

1.

LY ;
=y
N .

Air Conditioning. system
The air conditioning system shall be intended to
perform air conditioning of the office rooms,

conference rooms, canteen and other rooms in the

" guard hoﬁse,

.Systémrdeséfiptigﬁ

u:The aif.éégditiéﬁing-systéh shéll cpnéiét of air-
;-éoéied;b;ékégéé:;ir cé&ditiéni#g..- |

Ventilation Sysﬁem

The folibwing fooms:shali be'ﬁéniilated.

{(a) Kettle godﬁ-
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(b) Lavaﬁory
{¢) Equipment room
2.1 System description
The rooms shall be ventilated by natural air supply
angd forced exhausting systems,
{e) Warehouse, chlorination eguipment -Area and control room
1. Ventilation system
The following room shall be ventiiéted.
i) Wsarehouse
a) Stores room
ii) Chlorination equipment area &an coﬁtrol room
a) Control room
b) Chlorination equipment area’
1.1 System description
The control room shall Ee ventilated by forced air
supply and forced exhausting systems, while other
rooms shall be ventilated by natural air supply and

forced exhausting systems.

23.2 EQUIPMENT AND MATERIALS

23.2.1

(1)

AIR dOOLED.CHILLER UNITS.

Génfiguration

The air-cooled chiller units shall cpnéist of.the COompressors,
motors, power t;ansmission devices, air-cooléd condensers,
cddlers; safety fpfoteéﬁive) devices,”écceééorf devices and so
forth, and have a specifiéd perqumancé_witﬁ minimal noise and

vibration during operation.
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(2)

8}

b)

Compressors

Reciprpégting,compfessor

The reéiprocating éompressor shall be of a totally closed or
semi-closed type with perfect dynamic and -static balance during
operation, equipped with a sufficient lubrication device and

shaft sealing device (except in the case of closed type), durable

. over a long period of operation and have a rigid construction and
"~ an.exact function.
~ The capacity shall be controlled autdmﬁticélly by means of the

.-suction gas pressure or temperature or chilled water temperature.

Moreover, the capacity control system shall 'be ‘equipped with
a light load starting device.
Screw.compressor'.

Although the relevant items pertaining to thé-reciprocating

. compressor shall be applied, the screw compressor shall moreover

~meet. the following requirements:

(i) The compressor body shall be;hade of cast iron,;eqqipped
with an internal'fwisting rotof for rotary compression and a
slidervalve; and;bé of a.construction ponvenient for

7 ogefhﬁuliand;inspéctian_of internals.

(ii) The capacity conﬁrol:system shali;be capable of
,automaticéliy_cohfrolling up to a low load by means of aﬁ
 exac;1y-actuated s;ide valve system and Be equipped

combinedly with a.light load startingAdevicé."

{(iii) Anrpil;separator shall be installed on the discharge side to

'-provide_compreSSOr;lubritation"and;cooling 0il supply

~ functions.-
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(3)

(4)

(3)

Motor

The motor shall be according to the standard specifications of
the manufacturer.

Power transmissiaﬁ device

The pover transmission device of compressor shall be of a
directly coupled to motor type, and that of the blower for air-
_éqoled type condense; shall be of a directly coupled to motor
type, belt-driven or V-belt driven type. Both of the power
transmission devices shall be.low in loss and designed to ensure
safe transmission of power. In the case of the belt-driven type,
a belt cover shall be provided as required.

Condenser

The air-cooled type condenser shall consist of a coil with fin,

 blower and motor, and casing. The coil material shall be made of

copper tube corresponding to C1020, 61202 or G1220 in JIS H-3300
{Copper and Copper Alloy Seamless_?ipes and Tubes), while the fin

material shall consist of not less than %97 of aluminum content

.designated in JIS H-4000 (Aluminum and Aluminum Alloy Sheets and

Plates, Strip and Coiled Sheets). ' Mesnwhile the ¢ontact section
between the tube and fin shall be so designed &s to minimize the
heat transfer resistance.

The fin shall undergo corrosionproof surface treatment by the
chromate method, acrylic resin coating or oﬁhér:mEthod.
Meanwhile, a protactivé measure of-fin—shall-be*thkéh as
appropriate in case the fin cOuld_poséibly be damaged.

The casing shall be made of steel plate br'gia§é~fiber reinforced

polyester resin and sufficiently be reinforced. ‘Meanwhile, in

the case where the steel plate is used, the steel plate ;hickneés

- T823-8 -

Y

pr—

200



O

Jees

(6)

shall be as indicated in the table'below, and sufficient

. corrosionproof treatment.shall be provided by*écrylic resin

coating, melamine baking finish, epoxy resin coating or other

. appropriate methods, .

Steel plate thickness of casing

(Unit: mm)

(

[

-

1 ‘Less than 37 KW
[

i

|

[

Total output of compressor Plate thickness -

1.0 or more

37 kM. or more ©1.0 or more

Chiller (Cooler)

The water cooledrcyllndef mult1 tube chiller (unlt) ohall be of a
-constructlon permlttlng easy cleanlng of the tube, and consist of
a body made of steel plate fabrlcated by weldlng or steel
pipe/tube, and an edge part water box made of cast iron or steel
plate fabrlcated by weldlng. The tube shal] be the copper tube
.or copper fln tube’ accordlng to 01020 01201 or 01220 in J1s
H-3300 (Copper and Copper Alloy Seamless Plpes and Tubes). and be
fixed so tlghtly as to av01d 1eakage from the tube plate Any
'rust on the 1nternal surface of the body shall be removed by acid
washlng or other approprlate.method;. |

ThlS chlller unit shall be equlpped w1th a safety valve (or

‘ soluble cock} Moreover, the chlller un;t shall also be eqipped

wath the water dra;n (cock). air vent (valve), coolant llquld

; outlet stop valve, llquld level gage:, etc. as requlred.

Meanwhile, in case any receiver-is not partlcularly installed, a

sufficient capacity shall be pro#ided as a coolant receiver.
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{7)

(8)

(9)

Protective devices

The propective devices shall be equipped with the following

_relays, etc., as given below. '

(8) The relays shall be activated when’thogoonﬁénSate préssure
becomes excessively high and when the-steamfvapor |
pressure excessively drops (except in the case of
using a totally closed compressor).

(b) ﬁater supply suspension relays shall be activated atfthe
time of excessive reduction of chilled water or sosponsion

~of waﬁef supply . _ : i . (T)

{(¢c) Temperature relay to be actuated due to ovefCooling of
chilled water

{d) Hydraulic pressure {oil preésure) relafs.shall.oe
actlvated at the time of drop of hydraullc pressuro of
oompressor in caoe the hydraullc pressure.of compressor
has exceeded 1 kgf/cm

ée). Protectlve thermostat shali be actlvated at the tlme of
overheating of compressor exhaust gas (except in the case

of open type compressor)

P
Ky

Coolant

The coolant to be used shall be that de51gnated 1n JIS K 1517

'[Fluoromethanes. Trlchloromonofluoromethane (FLON 11),

chhlorodlfluoromethane FLON 12) Monochlorodlfluoromethanes
{FLON 22)] apolioable to-the refrigerator or equivalen;.

Hot and cold thermal 1nsulatlon materlals | o

These materlals.shall be according to the standord spec;flcatlons

of the manufacturer.

- T823-10 -
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(10)

‘Paint -

:Painting shall be accordance with'the-standard'practiceé of

. the manufacturer,’

{11)
O
23.2.2
kll
8
)

Accessories.

.a) Control panel i One (1)

b) ‘Pressure gauge and'ﬁydfeulic
pressure gauge, as required
1 One (1) complete set
£¢) Wecessary spare parts =~
| : One ;1)-completé'set
d) . Foundation bolt '+ One (1) complete ‘set
ej_ Nameplatef(Name of manufacturer,‘date:OE menuEQCtufe,

-performance,fetc;; ehail be clearty-indiceted);

.'Aif'Cooled Packaged Air Conditioner
Conflguration

The air cooled packaged alr condltloner shall consist of the

COmpressor, motor, blower, pover transmission dev1ce, alr-cooled

condenser, cooler, caslng, safety devicas. accessories, etc , and

have a speclfled functlon w;th less n01se and v1brat10n durlng
operatlon Moreover, thlS air condltloner shall be equlpped with

- a heater (electrlc heater). humldlfler, alr fllter and 50 forth

as requlred.

-:Combfessor.ut'

-The compreesorrehail be-ofna totelly closed orreeol cioeed type,
lﬁperfect in dynamlc-andAstetlc balances durlng operation and
‘_equlpped w1th a sufflcient lubrication system and sheft seallng

dev1ce (except 1n the case of closed type) free from leakage.
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(3}

(4)

(5)

Moreover, this compressor shall be of a rigid construction aﬁd

‘have specified performance to withstand long time of operation.

A capacity control system shail be provided to perform sutomatic
control of the capacity by means of the suction gas pressure or
temperature, or chilled water temperature, and combinedly be
eqaipped with a low load starting device. .

Motor

The motor to be used shall be according-ﬁo the standard
specifications of the manufacturer.

Power transmission device .

The power transmiasion device of the compressor shall be af a
directly coupled to motor type, and.that of the blower for air-
cooled type condensar shall be of a directly coupled to motor
type, or V-belt driven type Both of the power transmission,
devices shall be low in loss and deslgned to ensure safe .
transmission of power. 1In the case of the Vubelt drlven aypa. a
be1£ cover shall be.ptbvidéd as réqaiaed. |

Ca31ng

The external packagxng of the ca31ng of indoor unit shall.be

according to JIS G 3141 (Cold Rolled Carbon Steel Sheets and

'Strlp). galvanized steel plate or electro galvanlzed steel plate.

and be sufficiently relnforced. In addztion, the packaging shall_

be provided with the mounting seats for preventlon of overturning
as necessary Whereas, the casxng of the outdoor unlt shall be
accordlng to the relevant items on the condenser in Paragraph
23.2.1. | N | o V

Meanwhlie‘ the steel plate thlckness of the casxags‘for the

indoor and outdoor units shall be as indlcated in the table below:

- TS23-12. -
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(6)

(7)

'(8)

Plate thickness of casing for indoor and outdoor units
: (Unit: mm)

Total output of compressor Plate thickness

7.5 kW or less 0.8 or more

Over 7.5 KW and less than 37 kW 1.8 or more

- Thermal insulation materials
- The internal surface of the caéing which comes into contact with

- conditioned. .air shall be 1ined;with the glass wool heat -

insulation material No. 2 40 K designated in JIS A 9505 (Heat
Insulator Made of Grass Wool) or equivalent, and the surface be

treated by using non-flammable materials to prevent dispersion of

- fibrous materials.

" Meanwhile, (the thiness of) the heat insulation materials shall

be qualified through the dewing test designated in JIS B 8615
(Testing Méthods for: Unitary Air Conditioner).
Drain pan

The drain pan shall be made of stéel plate with a thickness of

not less than 1.0 mm, or stainless steel-piate with a thickness

-of not less than 0.6 mm, with:perfect water tightness and

sufficiEntfgradient.-and-provided with an downstream side,

a.The.external surface shall: be provided—ﬁith.non-fl&mmable_heat

insulation materials to prevent dewing. The internal surface
of the drain pan made of steel plate shall be treated for rust

prevention by using epoxy resin paint,. etcw.

Air-cooled condenser

E‘Referftb Item (5)f"Condenéer" ianaragraph:ZS.a.l;



(9)

(10

(11)

Cooler {Cooling unit)

Refer to Item (5) “Condensér“ in Paragraph 23.2.1,

Alr filter

The air filter to be used shall be acéording to the standard
sbecificaﬁions Af the manufacturer. In case tﬁe £ot§i output of
the compressor is not smaller than 22 kW, the:aip filter éhall
meet the following requirements:

The filter material/medium shall be installed inside a frame

made of rust-prevention treated steel plate, éluminum'plate or

extruded sluminum shape, and shall. have a construction having

filté; material holders on both surfaces of the filter.-
material permitting easy mounting and dismounting. - The filter
material shall have the characteristics indicated for the
filter material unit of panel type air filter. As a result of
the Type 3 Test designated in JIS B 9908 (Air Filter Units for
Ventilation), the collection efficiency at a planar wind
ﬁelocity of 2.5 mfsec. and the dust rgtaining capacity:

shall, respectively, be not smaller than 257 and 410 glmz,

.and the initial resistance not higher than 5.5 mmH,0.

Protective safety devices

In principle, the protective safety devices shall be equipped

with the necessary relays, etc., as given below. -

(2) The relays shall be activated when the condensate pressure
becomes excessively high and when the steam/vapor pressure
excessively drops: (except in the case of using a totally
closed compreséor)'- .

(b) Water supply suspension relays shall'be-aétifated:&t'the

time of excessive reduction of chilled water or suspension

- T523-14 -
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of water supply

{c) Hydraulic pressure (oil pressure)} relays shall be
activated at the time of dfap of hydraulic pressure of
compnéssor:in case the hydraunliec pressure of compressor
hasg exceeded 1 kgf[gmz; |

{d} Protective thermﬁstat shall be actiﬁated at the time of
overheating of compressor motor coil, and exhaust - gas
thermostat shall be activated due to overheat of COmMpPressor

exhaust pgas

(e) Excessive temperature rise preventive device and temperature

(12)

(13)

(14)

fuse (In case electric heater is installed)
Goolant
Refer to relevant items in Paragraph 23.2.1.
Painting

Painting shall be accordance with the standard practices of

the manufacturer.

Accessgories
a) Conirol panel .. : One (1)
B)_ Pressure gauge and hydraulic
_pressure. gauge, as required
t One (1) complete set
c) .Nécessary spare parts

:.0ne (1) complete set

‘d).;FQUﬁd?tiOH-DOlt and

fittihgs : One. (1) complété_set_

e) Némeplate (Name of manﬁfactﬁrér, date of manufacture,

'pefformanCQ, etc. shall be clearly indicated).
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23.2.3

AIR FILTER

(1)

(2)

(3

(&)

Configuration

The air filter shall consist of a filter, automatic filter

-replacement mechanism, casing and control panel, and shall

be of a construction so as to permit easy mainténance and
inspection., Winding up of filter shall be performed

automatically.

Filter unit

The filter unit shall be housed inside a frame made of

corrosion-proof treated steel plate (JIs G3141) or aluminum | (%)

plate (JIS H4000), and supported so that the'filtef will not
be deformed due to strong wind. In principle, the size of the
filter shall be 500 mm x 500 mm.

a, Flame retardant or incombustible.

b. Low moisture absorption.:

¢. Free from putrefacation and mold.

Automatic filter replacement mechanism

The automatic filter replacement mechanism shall be

activated by a filter winding-up control timer provided on
the control panel, and designed so as to ensure accurate
function.

Casing

The casing shall be made of steel plate (JIS G3141),
reinforced as required, and of a construction so as to péfmit

easy replacement of the filter.

- TS23-16 -
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23.2.4. CENTRIFUGAL FAN

(1)
(2)
(3)

(%)

Jagm g

Centrifugal fan
The. centrifugal fan shall have sufficient dynamic and static

balance by adjustment with a baiancing machine. The fan shall

‘not produce excessive noise or vibration during operation, and

shall have excellent performance.
Multiblade fans, if used, shall be as specified below or
according to JIS B8331 (Forward-Curved Bladed Fans}.

Casing

.The. casing shall be made of steel plate spECified in . JIS G3101

. (Rolled Steel for Genmeral Structure) or JIS 63141 (Cold Rolled

Carbon Steel Sheets and Strip), and shall be formed and

reinforced rigidly by ﬁelding or riveting so as to preveﬁt

- deformation, vibration and leakage of air from connected

parts. The casing shall be of a~¢onstruction-pErmitﬁing easy

installation and smooth operation.  Where required, a water

relief shéll be proﬁided at thé‘lower part of the casing.
Blades |

The blades shall be composed.of gteel'plate:or'other matefials
havipg.sufficient strength, formed and fabricated accurately
into uniform p;ofile. and attached firmly to the méin plate
and side plate-which shall be clambed”or'joined to the
impeller boss by welding, riveting or boltiﬁg. The_bladesr
shall-havé a.sufficient.st:engtﬁ soc as not £q he_defofmeﬁ

during high speed operation. Where necessary, the side plate

.éhaxl.Be reinforced by stay bolts.

Shaft

The shaft shall be composed of material S30C in JIS 64051
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(Cérﬁdn Steels for Machine Structural Use) or special steel.
The bearing shall withstand radial and thrust loads, and shall
be free from any trouble during long time continuous operation.
(5) Motor
.The motor for the centrifugal fan shall bé_as specified in
PART II,
(6) Accessories
Tﬁe following acceSsories shall be provided.:
a. V-belt wheel {in case of
belt-driven): . - “One (1) set . {”)
“b. V-belt (same as above): One (1) set
c. V-belt protection cover
(Same as ahove): - - One (1) set
d. Companion flange: . | One (1) set
e. Common bed made of section
(where necessary}: . - -One (1) set
f. Suction hole wire net
{(where necessary): One (1) set
g. Foundation bolt or ¢lamping
bolt: - : S One (1) set
“h. ©HNameplate (indicating name of manufacturer, date of

manufacture, model Mo., performance, etc.)

23.,2.5 PUﬁPS
(i) Chllled water pumps
The chilled water pumps shall be the volute pumps coupled
directly to motors w;th coupllngs and attached to the common

bed made of iron casting.. The pumps proper shall be made of
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GClass 2 or move in JIS G5501 (Gfey Iron Castings), and the
iﬁbellers.of Class 2, The pump shafts shall be made of SUS403
or SUS420J1 in JIS £4303 (Stainless Steel Bars), or $30C or
more in. JIS G4051 (Carbon Steels fér'Machine Structural Use)
only in case a sleeve is used.- Theserpumpsrshall be of a
céﬁstrﬁctioh so as to enéu;e.shdéﬁh ;peration under service
conditions, and shall be free from excessive toise with only
Slight.vibratioﬁ.
(2) Accessories
_;Thequllowing‘accessories'shall-be suﬁpliéd, provided however

that-thednonurétﬁrn vaive{ foot valve, priming funnel “(with
cock) and suctiéﬁ.cover=shall be exclﬁded in case these pumps
are used-fo:;cioséd,circuit.or chilled water,
g. Gate valvg.(f&lve=

| stem liftihg.typej:. o :One-(l) ﬁc}
b. HNon-return valve (with

) bypass—valvei: R o : -Oﬁg.(ljipc.

" In case ﬁhe nominal diameter in 50 mm or less, bypass

.Pipes (with a nominal7diém9ter of 15”mm'or.more) shall be

attached to the lifting pipe before and after the

non-return valve.

c. _Pressure{gauges: : o - Two (2) sets
‘ﬁ_”;priming fuﬁhels and cocks: = : :_Onei(l) set

e.. Alr :eiief:cock:f'_ T o Ome (1) pe.

f. Draiﬁ cocks: o E R 6ne {1) set

..g+ .Suction:cover  (made of iron:.

1casting or-sﬁeeluplatE); . SR Oﬁey(l) set
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Shaft coupling protection

cover: - . o . - One (1) set
Companion flange (with bolt): ‘One (1) set
Vibration-isolating coupling: ‘Two (2} pes

Foundation bolts, nuts and .
other required accessories: One (1) set

23.2.6 AIR HANDLING UNIT

(1) Configuration
The air handling unit shall consisf bf air heating &nd cooling
.coils, blower {fan}, motor and other necessaryfcomponents, and
shall have a casingrto house these components, and.shéll have
a casing to house these components. The air cleaner,
humidifier, eliminater, etc., shall be pfovided as réquiied.
The unit shall have the specified performance with low noise
and vibration during.operaticn;

{2) Casing

a. The casing shall be composed of a framework sufficiently

reinforced with the steel section designated in JIS G3101

(Rolled Steel for General Structure) in. compliance with JIS

- (33192 {Dimensions, Weight and Permissible Variations of Hot

Rolled Steel Sections), and provided with an exteribr éteel
plate witﬁ a thickness of 1.2 mm or more. as deéignated in
JIS G3141 (Cold Rolled Carbon Steel Sheets aﬁd-Strip), Jis
63302 (Galvanized Sheets) or JIS G3313 (Electrolytic Zinc-
Coated Steel Sheets).

In order to ensure uniform distribution of ﬁeldéity.of air
passing in coil, the length from'theVrear.surface of géil'

to the blower housing surface in the case of a horjzontal

- 1528-20 -
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(3)

air-conditioner and that from the rear surface of coil at
theruppef’position of coil to the casing surface in thé
case ‘of a vertical air-conditioner shall respectively be
half the effective height of the corresponding coil. 1In
the case of an air handling unit having an eliminater, the

coil may be substituted for the eliminater.

.._Inspéction holes with'a width of 300 mm or motre and a
.height of 500 mm or more shall be. provided for-thé fan and
_other sections:. ~The inspection holes shall be of a

‘construction permitting easy:opéning'and closing but free

from air leakage when closed. The door of ingpection hole

“that comes: into contact with conditionéd air shall be

heat-insulated."
The holes for wvisual inspectioh'of'humidifying-conditions

shall.be of a size so as to permit easy inspection of

‘atomizing conditions of water, etc. from the humidifer.

Vibration of air conditioner shall be measured under the

. -conditions: where the air conditioner proper is placed on a

~rigid structure, and the total amplitude shall not be

greater than 15 micron on the machine base in the vertical

~dirvection.
Drain pén.
.The_drain.pan'shall be made of steel -plate in JIS G3141 (Cold
Roliéd_Carbon.steel:Sﬁeefs and Strip) or SUS304 -in JIS G4305
.(Coid.quled Stainless Steel Shéets and Plgtés)‘with a -
thickness of:i;Smm'or,more; and.of'é'pérfegtly watertight--
j coﬁstpuéﬁién'with'adequate'élope; A drain pipe connection

ﬁple“with a;diameter;bf 32 .mm or more shall be prévided on the
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downstream side of the ‘pan. The internal surface of drain
pan made of ma;erial other than SUS 304 shall undergo epoxy
_ resin coating or equivalent corrosion-proof. treatment.
(4) Coil
a. The coil shall be of a plate fin type, low in'resistance to
air flow and high in thermal efficienéy.
b. The tube shall be as designated in JIS H3300 (Copper and
Copper Alloy-Seamless Pipes aﬁd Tubes) with an outside
diameter of 16 mm or more and a . thickness of 0.5 mm or over,
~and shall have sufficient strehgth against internal | | (*)
pressure. ‘
é._ The fin shall be as designated in JIS H4000 {(Aluminum and
Aluminum Alloy Sheets and Plates, Strip and Coiled Sheéts)
. or JIS H4160 (Aluminum and Aluminum Alloy Foils) with an Al
- content of 997 or over ahd a thickness of 0.15 mm or more.
.. The heat transfer resistance shall be minimized at the
contact part between fin and tube.
The fin shall undergo corrosion-proof surface treatment by
chromate process -or acrylic resin film coating, etc.
d. The header of coil shall, in principle, be of a tubular
tfpe, and provided on the inlet and outlet sides of water.
A return vent made of steel tube shall be brazed or welded
between each line. The header shall be provided with pipiﬁg
connection holes and air relief valves.
(5) Humidifier
a.. In principie, thé humidifier Qhali be of the nozzle
atomizing type and have the specified humidifying capaéitf.

b. In the case of steam atomizing type, a steam atomizing
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(6)

o

opening shall be.attached to the tube designated in JI§
63448 (Light Gauge Stainless Steel Pipes for Ordinary
Piping}.

c.. In thé éése_of water'atomizing type,:a socket or extension
tube shall be attached to the tube designated in JIS 63448
_(Light-Gauge.Stainless Steel Pipes for Ordinary Piping). A
water ‘atomizing nozzle made .of stainless steel or other

. co:rosionrresistantAmaterial capable of ﬁniformly atomizing
‘fine water drops shall be attached to the socket or’
extension tube.

d. - The water pressufe.atomizing type humidifier shall ‘consist

~of '3 _booster pump, discharge pipe (With'heaGEr and w;ter
atomiziﬁg nozzle), strainer, solencid valve for feedwater,

-pressure gauge;-etc,. and shall be of a construction_

._Capable“of-unifbrmly atomizing. fine water drops.' The
booster pump shall be designed so that it will be:shut down
automatically whenever water supply is suspénded.

Eliminater |

In the case where the water.afomizing type orlwhter'prQSSure

atomizing type humidifier is used, an eliﬁinator-shall be

provided'on the downstrégm Side*ofvtheﬁhﬁmidifiér. The
humidifier -shall be made of thfee;folded galvanized sheeﬁ
designated in JIS G3302 (Galvanized sheets) with a thickness of

0.5 mm or moré; or 50 mm or thicker net made'by'fqrming of

pp}yﬁinylidené,chloride series:fibgr;'and;be_of_a'construction

50 _2s. to permit easy dismounting.
Fan .. .

The'fanIShgll,be gs—specified;in paragraph-23.2.4”"Centrifuga1
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(8)

(9)

{10)

Fan" and provided with a mechanism for adjusting‘the air volume
from outside the machine as well as an opening indicator.

Motor

The motor for humidifier shall be as specified PART I11.

HeatKinsulation materials

_ The internal surface of casing that comes into contact with

conditioned air and the external surface of drain pan shall be

heat-insulated with the glass wool heat insulating boards No.2
K40 stipulated in JIS A9505 (Glass Wool Heat Insulating
Material) or equivalent, and shall have a& thickness of 15 mm.
or more. The surface treatment of heat insulating"boﬁrd shall
be carried out with-rivets or adhesive using fraying-proofed
glass cloth designated in JIS R3414 (Glass Fabrics) in the case
of the internal surface of casing. The ‘external surface of
drain pan shall further be treated to prevent dispersion of
fibrous materials.

Accessories

The foliowing accessories shall be provided.

a. Vibration absorbing materials One (1) set .-

b. Protection wire net {(in case

the duct is not connected to

the suction side): - . : : One (1) set
c. Companion Flange: : ol : One (1) set

d, Foundation belts and nuts: - One (1) set -

e. ~Name plate (Indicating the name of manufﬁcturef;“tfpe,
model No., date of fabfidatidh_and5perform§hceﬂflow fate,
static pressure outside the machine, motﬁf rating, blower,

. revolving speed, cooling and heating capacity.

- T523-.24 -
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23.2.7 DUCT AND ACCESSORIES

(1}

Materials for ‘duct

(a)-

(b)

T (e)

(dy

“Galvanized sheet

- The galvanized sheet shall be as designated in JIS 63302

{Galvanized Sheets).
Steel
The 'steel to be used for duct shall be -as designated in

JIS 63101 (Rolled Steel for General Structure), and the

‘dimensions, etc., of the duct shall be in compliance with

JIS 63191 (Shape, Dimensions, Weight and Tolerance for

Hot Rolled Steel Bars and Bar-in-Coil), JIS 63192

" (Dimensions, Weight and Permissible Variations of Hot

'Rolled Steel Sections), and JIS 3193 (Dimensions, Weight

and Permissible Variations of Hot Rolled Steel Plates,

Sheets and Strip).

“Rivet

- The rivet shall be as designated in JIS 31213 (Cold

Headed Rivets). -

Bolts and nuts’

~“The bolts and nuts shall be as designated in JI5 G1180

(e)

(Hexagon"Head Bolts) and JIS B1181 (Hexagon Nuts),

‘respectively.

Flange packing

The flange—packing shall be asbestos tape having a

‘thickhess of 3 mm using JIS R 3450 (Asbestos Yarns and

Twisted Ropes).

(2) Supply diffuser =

’ﬁThe'éﬁpply diffuser shall be desigﬁédfso as to minimize noise
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and ensure adequate supply function, and shall be of a rigid
construction so as to pefmit easy adjustment of the air
volume. The damper and shutter behind the supply diffuser
shall be made of steel plate (JIS G3141) with a thickness of
0.5 mn or more, or aluminum plate (JIS HAOOO) with 8 thickness
of 1.0 mm or more (in case of a bag form, the thickness of a
single face shall be 0.5 mm or more), or aluminum extruded
shape {315 H4100). .

(a) The diffuser proper shall be made of aluminum {(JIS H4000

or JIS H4100) or steel plate (JI5 G3141) with a damper

Fa ~,

and rectifier. The thickness of external cone shall
be shall be 0.6 mm (0.8 mm or more in case aluminum madei
or more in case the neck diameter is less than 250 mm, and
.0.8 mm {1.0 mm in case of aluminum madei ar more where
the neck diameter is 250 mm or larger.

{(b) The clamping frame and movable/adjustable blades for
universal type supply opening shall be,méde of aluminum
(JIS HAOOO or JI$S H4100) or steel plate (JIS G3141). The
plate thickness of the frame shall be 1.0 wm or more.
The packing for clamping shall be made of sponge rubber (;:
or felt vith_a thickness 6f.5 mm or.mdre% The blades
shall be of easily adjustable construction._and the
shutter shall be of the double hinged type.

(3) Suction diffuser
The. suction diffuser shall be of a rigid construction
pefmitting easy édjustment of the air volumej'gnd shall
have a sufficienf suction performance=with low noise.:;

The clamping frame and slit shall be made of aluminum

- T§23-26 -
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(4).

(JIS H4000 or JIS 341oo)eor steel plate (JIS G3141), and
the plate thickness of frame shall be'llz_mm or more. The
shutter behind. the suction diffuser shall be ‘made of

steel plate (JIS G3141) with a thickpess of 1.0 mm or
more, -or aluminum (JIS H4000 or JIS H4100).

Damper | |

The damper shall be composed of a casing and ad;ustable
blades, &nd shall have adequate pexformance w1th mlnimum
v1brat10n and noise as well as mlnimum re91stance ‘to air

flow.

The ca31ng and ad;usteble blades shall be made of steel

plate (JIS G3141) with a thlckness of 1.2 mm or more.
In case two or more blades are used opposed blades
shall, An pr1nc1ple. be adopted

The number of blades shall, in pr;nc;ple, be one (1) per

250 Imm nf duct helght w1th overlapplng portlon of mutual

blades belng about 15 mm in the case of the rectangular

type. In the case of the C1rcular type a s;ngle blade
shall be used. A damper shaft of galvanlzed steel bar_
and.aubearing of bronze oy brass shall be-attached

to the casing. In case the damper 18 oﬁereted manually,
a closing indicator of cast irop. steel plefe or

bronze shall be provided.
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23.2.8 MATERIALS AND ACCESSORIES FOR. PIPING

{1) Pipes and Joints

The pipes and joints shall be as designatéd'in the table

below,
Stahdafds
Designations
No. Designations Types
Pipe Steeitpipe JIQ G3452] Carbon Steel Pipes White pipe
. : - for Ordinary Piping
Pipe Copper pipel JIS H3300| Copper Seamless
piping
Pipe Steel pipe | JIS B2301| Screwed Type Malleable
Joints { joints ‘Cast Iron Pipe Fittings.
JIS B2302| Screwed Type Steel Pipe
Fittings
JIS B2304| Butt-welded Type Steel Pipe
Joint for General Piping
"JIS B2211{~ Standard. Dimexznsio'ns for
B2213| 5 - 26 kef/cm® Iron and
c Steel Flanges
JIS B2221{~ 5 - 16 kgf/cm?® Slip.on
B2223| Welding Steel Flanges
Copper JI$ H3401]| Copper alloy steel pipe
Pipe JCD A0001
joints
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{2} Valves and Fittings

_ Classification Standards.
Designations | by nominal - '
diameter No, Designations
Screwed 50 mm or less JI5 B2023 SIKgficmz Bronze Screwed
gate o Gate Valves
valves :
Jis B2023 | 10 kgffcmz Bronze Screwed
Gate Valves
JIS B2028 | 10 kgf/cm® Bronze Flanged
- . .. | Gate Valves :
JIS B2052 | 10 kgf/cm> Malleable Iron
Screwed Gate Valves
65 mm Or over JIS B2031 | 5 kgf}cmz-Cast'Irdn -
: ‘Flanged Gate Valves (Outside
-Screw Type) '
JIS B2044 | 10 kgffem? Cast Ironm
: : ‘Flanged Gate Valves
{Outside Screw Type)
.Scréﬁéd' 50 mm"dr less JIs B2011 .5 kgf/ém2'Bronze Screwed .
_globe : - ' Glove Valves. .
valves : - -~ ,
JIS B2021 '] 10 kgf/cm® Bronze:Screwed
Screwed Globe Valves
JIS B2026 | 10 kgf/em® Bronze Flanged
Glove Valves
JTS B2051 | 10 kgffcm® Mslleable Iron
Screwed Glove Valves
| 65 om or over | JT5.B2041 .| 10 kgf/cm® Cast Iron
Flanged Glove Valves
-Check 50 mm or less JIS B2025 | 10 kgf[cmz'BrOnze Screwed
Valves : - Swing Check Valves
| J18 B2053 | 10 kgf/cm® Malleable Iron
Screwed Lift Check Valves
65 mm or over | JIS B2045 | 10 kgf/cm® Cast Iron
SRR - ;Flanged Swing Check Valves
'.Cocks_;,~g:- .5Q:mm or ieSS' ;JIS-BZIQZ*. Scfewed.Bronze Gland Cocks
~ T823-29 -




23.3 EXECUTION OF THE HORK
23.3.1 FOUNDATION AND INSTALLATION OF EQUIPMENT
(1) Found#tion.for equipment
--The.foundation for equipment shall be of ﬁ reinforced concrete’
or.éoﬁérete csnéﬁrﬁcﬁion withétandiﬁg the weighﬁ‘of the__.
-~ equipment and-extéfnai‘f&gces.nnd having a bearing surféce
sufficient for ins;allapion of equipment, and shall be built
on the.floor or ground 6f sufficieht bearing capacity.

-The surface of the foundation shall be finished by mortar

cbafing, and the equipment installation surface shall be : {”}

.finished t6 a horizontai level.,

(2) Installation of eéuipment
All equipméntushall-be‘instéiled and fixed firmiy by using
anchor bolts, etc., with sufficient strength'in]gcédrdance with
thé;drawingé so that thé equiﬁﬁentlwill be-free_froﬁ.oﬁéttﬁ;ﬁ,
sliding_or_otherVtroublerdﬁe to seismic force. |

overturn, sliding and other troubles due to seismic force,

23,3.2 FABRICATION AND ERECTION OF DUCT

(1) General provisions (‘x

All ducts for air cpnditiﬁniﬁg énd ventilation systems shall
.be.made of galfaniz;d steel plates as specified ﬁelow.
Uﬁless set foftﬁ particularly.ih the speéial proVisions,ithe3
rectangular_duct'shall be ‘of the low velocity type.
-a. The duct sh;il be of sugh a_coﬁstruction as to have
minimal résistancé tb air flow, ana miﬂimum leakage,
noize and fibrétion. and'shéll.be.free from aéformationf'

caused by differential pressures inside and outside the

- T523-30 -
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duct.

b. - The inner radius of curved portion of duct shall not be
-Ksmﬁller.than the diameter ‘of duct in the case of spiral

. duet, and.not smaller th&n'the'width in- the directién
of radius in the casé of rectangular duct.

- be impossible to meet the dimensions mentioned above,

guide vanes shall be provided as requifed;

c., Whenever the shdpe of cross-section of duct is changed, it

shall be enlarged or decreased gradually without any

angle w;thln the above llmlt the angle may be within 30°
(2) :Plate thlckness of duct
:The thlckness of plate for low veloc1ty duct. (w;th a maximum

Bir veloc1ty of 15mlsec..or less ) shall be as specified 1n‘

the table below

'In case "the dlmen31ons of duct vary at both ends of the duct,

{@@ ' sudden éhange, and the angle of inclination shall be

-within 15°. .However,-should it be'difficult to keep the

the maximum plate thickness shall be adopted

Duct size HMetal Gauge Thickness

' Léss ihan 456 #Zé - @.5 m -
'555_- 750 | ?24 ' d.é
755 - 15d6h' #ég.' " o.s
150 - 2250 '§205 1.0
" More than 2260 18 1.2

'(3) Connection of duct

a. Connection of duct shall be performed by using the joining

‘materials specified in the table below.

- 7823-31 -
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b. Joining of duct with flanges shall be performed at four
(4) corners, and the ﬁelds on the contact surface of duct
with flanges shall be finished to a smooth.and flat
surface.. The required number of holes shall then be
drilled.

¢. Joining of duct with flanges shall be carried out by using
asbestos tape having the same width as that of the
flanges, and the flanges shall be tightly clamped with
bolts so as to prevent air leakage.

Duct Flanges

Thickness Shape Max ﬁolﬁ Rivet
] steel ‘Pitch | Dia. | Pitch | Dia. | Pitch
0.5 mm 25%25%3 1.8 m| 8.0mm | 100mm 4.5mm|  65mm
0.6 | zsxasx3 | 1.8 | 8.0 | 100 4.5 | 65
0.8 30x30x3 | 1.8 8.0 | 100 4.5 65
1.0 40x%40x3 1.8 8.0 100 4.5 65
1.2 40x40%5 1.8 | 8.0 w00 | 4.5_- '.65_

{4) Support of duct
Metal hangers and sﬁppérts-for vertical duct shall ﬁé as
specified in the table below, and vibratioﬁ absorbing
mgteriais shall be atﬁached. as required, to p;event'
propagation of vibration; The length of stéel sections
for hangers shall be the same as the lateral width of the

flanges. foar joining. -
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Duct Hangers

Thickness. .VShape Steel Steel ﬁod Dia, Max. Pitch
05mm | 25x25x3 | 9 wm 3.6 m
0.6 25 x 25 x3 9 3.6
O.é 30 x.30 x 3 19 | .3;6h
1.0 40 x 40 x 3 g 3;6
i.z 40 X 4Q ;-5. L | 3.6

23.3.3 PIPING

W

General ?rovlsions

a.

Prior to the'commencemen; of pipingf detailed study shall
be perfotmed with heépect tolehch item hglatéd to other
fgcilitiés.and equihmént, ahd'the.thé pihe laying
poéitihhh:shéll be ﬁetehmined exactly:by téking into
Hachouhh.hhe.grédiehh. ” -

In the case whefe piping which.is hot éoated for heat
1nsu1at10n lS lald at visible p031t10ns and.penetrates
through celllng, floor wall, etc., plpe washers shall be
attached to such pogt}ons.

fhewpiping.reéuired_to prévent propagation_of vibration
shali bé hung or supported-w}hh vibhation hhsorbiug metal
_hangers Or supports R | .h

The hanger bands and other supporting sectlons of piping

shall be made of m01stureproof treated wood, or plastics.

_For the p1p1ng with expan51on Joint metal fixtures shall'

_ be prov1ded at the p031t10ns effectlve as startlng points

of expan91on and contractlon, and ‘a gulde shall be
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(2)

{3)

attached to such a joint as required.
f. subsequent to completion of piping, pipe internals shall

be cleaned sufficieﬁtly.

Joining of pipe

a. Joining of pipe shall be performed ﬁitﬁ flanges Or SCrews,
or by welding.

b. To prevent deformation of all cross sections of plpe, all
plpes shall be cut at rlght angle to the axial center of
the pipe and its cut portion shall be finished to a smeoth
and flat level. Prior to joining, the pipe intéroai.shali
be checked to confirm that it is fréé from any-foreign
'matter; and cﬁips or other foreign matcer, rf any, shall
be complecely removed ﬁ;ibf ro joining. |

" Whenever piping work is suspended temporarily, the piping
ehall be protected sofficieﬁtly-to pre#eet inclusion of
foreign matter into its internal.

Support pltch

a. The support pitch of the horlzontally runnlng pipes shall,
in pr1n01ple, be in accordance with the values in the
following table and, ﬁherever neceesary, all bent sectiocns
and branching sections shell'be eupported. In the case
where steel pipes or simiIErlpipes'are eﬁpported with
hangers, & steady rest shall be provioedlfor each
horlzontally running plpe in order to av0ld looseness of
the pipe due to movement at the time of earthquake.

b. A steady rest shall be provlded for 1ndoor vertlcal pipe

at least at one spot on every floor.
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MAXTMUM SUPPORT PITCH OF CHILLED WATER PIPE

(Unit: m)

Nominal pipe 20 or _
diameter . less ' 25-40 | 50-80 160-150 | 200 or more
Support 1.8 2.0 3.0 4.0 5.0
pitch Co
- TS23-35 -




23.3.5 INSULATION WORK
23.3.4.)1 MATERIALS
(1) Ductwork

" (a) Specifications for heat insulation:coverings."

Classification of heét

insulation coverings Specificatiogs
Heat insula- Glass wool Glass wool heat insulation board
tion materials heat insula- shall be No. 2 40K stipulated in JIS
tion | A 9505 (Glass Wool Heat Insulation
materials Material). |
Exterior Glass cloth Glass cloth shall be the non-
materials ~ alkali plain weave clothes as

stipulated in EP21C in JIS R 3414
(Glass clothes) which have been made

free from fraying.

Aluminum Aluminum glass cloth shall be
glass the flat weave cloth made of

cloth aluminum foil with a thickness of
0.02 nm or more as stiﬁulated in JIS
H 4160 (Alvuminum and Aluminum Alloy
Foils}, ﬁo which the plain weave
cloth made of 13 micron glass yarn
and 200 single fila@enﬁ yarn accord-
ing to JIS R 3414 with a unit weight of

2

85 g or more per m” are bonded with’

acrylic resin adhesive.
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Classification of heat
insulation coverings

Specifications

Glass filament mat shall be mada

of glass yarn of 18 micron or less
according to JIS R 3413 and shall have ,

a unit weight of 45 g or more per mZ.

Auxiliary Glass

materials filament
mat
Rivet

Rivet shall comprise a washer
made of galvanized steel plate to. -

which a nail with a length to be

changed depending upon the thickness

of heat insulation materials is built

in, or thg'coppér~plated nail for
spot welding, and shall have a

strength sufficient to bear the

insulation materials.

_Steei frame

In principle, steel frame shall

be made of steel plate with a

standard plate thickness of 0.4 mm or

more as stipulated in JIS G 3302

{Galvanized Sheets)}.

Adhesive

Ih principle, aqrylic emulision

adhesive shall Be used for bonding of

glass cloth, glaés filament mat and

aluminum glass cloth, and chloroprene

rubber adhésive shall be gsed'for _

bonding of rivetﬁ

ALEAN
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(c)

Materials and procedures depending upon the types of

heat insulation work.

Classification of
insulation work

Order of insulation work

Insuiatioh of exposed 1. Rivetfingr

interiors

2. Heat insulétion board witﬁ a thickness
of 50 mm

3, Co%ﬁér patch and seal up

4. Adﬁgsivé

5. Glass clothes

Indoor,_coﬁcaaled 1. Rivet

2. Heat insulation board with 2 thickness
. of-25 mm
3. Adhesive

4, Aluminum glass cloth

Note: Galvanized steel plate with a thickness of

0.2 mm or more shall be used for cormer patches,
and glass filament mat shall be used for

seal up.

(2)  Piping work

(a)

(b)

The Heat insulétion ﬁaterials of airréoﬁditioning pipes
shall be in écéordénce with the applicable previsions in
22.3.5. |

Materials and sequeﬁcé 6? works according to the types of
Iheat insﬁla£ion ”

The materials and the sequence of work according to the

types of heat insulation are as indicated in Table below. '
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Type of . Matérials and‘seQUence of work

covering : L : :
work (i) Glass wool heat insulation Remarks
*  -materials. .. . S :
a 1. Heat insulation tube : Indoor
2. Galvanized wire exposed
3. Asphalt felt : S piping
4. Melding base paper :
5. :Cotton cloth
b 1., Heat insulation tube =~ Inside ceiling
2. Galvanized wire and pipe
-3. Asphalt felt _ o ‘shaft
4. PYC tape . ' B :
c 1. - Heat insulation tube
2. Galvanized wire ' Ditto -
3. Asphalt felt SR
4., Aluminum glass cloth
d 1. Heat insulation tube o Outdoor
2.. Galvanized wire " exposed -
3. Asphalt roofing tile piping -
4. Galvanized irom plate - . C
e 1. Heat insulation tube. . - ) Outdoor
2. Galvanized wire . embeded
3. Asphalt roofing tile piping
&. Waterproofing temp cloth o
5.

Asphalt

(b) Thickness-of the heat ing@lation (cdverings)
The . thickness of the insulation shall be ag indicated in
Table below.
THICKNESS OF INSULATION

(Unit: mm)

Nominal dia.

.'ZgP:§? 

“Type S a5 32— 200 - 250 - - ° Remarks
T -Chilled Water .. . ~i: 1 oo o ST _
piping 30 40 50 Glass wool
N Héaderr. - ru_-_ | - 50 . Glass wool
- T$23-39 -



{d) Heat insulation (coverings) for chilled vater pipes;
{including joints and val§es$_. | |
4. The matefials ﬁnd sequence of works according to the
types of work shall be in accordance with Table in
23.3.4.1 (2) (b) in:the above.
b. The thickness of insulétiﬁn shall be in accordance

with Table in 23,3.4,1(2)(C)

(2) The mutual clearance between the respective insulation shall

Place of application Materials and Thickness of
. .sequence of work insulation
Indoor exposed (5) - (i) = ' I (“}
piping : : >
Piping inside ceilings (b) - (i} - I
and pipe shafts : '
Outdoor exposed piping  (d) - (i)‘ ' 5 I
Outdoor embeded piping (e) - (i) I
EXECUTION

(1) The thickness of coverings shall be that of the insulation
materials, and shall not include the thickness of exterior

materials or auxiliary materials.

be as small as possible, and no overlapping- joints shall be
provided on the same line,

(3) In principle, ﬁwo fivété shall be driven into the lower and
side suffaces”én&-one rivet into the upper'supface pfjthe

air duct at intervals of 300 mm each.

(4) The portion or air duct penetrating through the flobr'shall

be covered with stainless steel from the floor surfaceéﬁo:d

height of up to 150 mm in order to protect the insulation.

- T823-40 -
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(5) The outermost ends of the insulation shall be protected as
required depending upon the materials and putpose of heat
insulation.

(6) ﬂeat insulation work for inspection dodrs, etc., of equipment
requiriﬁg such insulation shall be carried out so as not to
cauvse hindrance during opening and closing of such doors,

etc., nor deterioration of the said heat insulation.

- 23.3.5 PAINTING_QORK
23.3.5.1 GENERAL
ii} " a. All equipment and materiﬁls; exceﬁt for ﬁhe following, shall
‘be painted.. o
i) Surfaces other than galvanized surfacés
ii) Galvanized'portions which are normally concealed
sb. . A1l equipmént hnd'materiélé'requiring inspection shall be

.painted after inspection.

23:3.5.2 ,PAINTING
a. The typeq of palnts and frequency of palntlng of the

respectlve portlons shall, in prlnClple, be as spe01f1ed in

VClause‘}2.3.6.2. Unless spec1f1ed in thls table, such
-ﬁainfihg shall be carrled_out accofdlng toj31mllar items
taking intﬁréccount_ﬁhé wﬁfk pufpoées, materials.and other
céndiiiaﬁs.. |
_23 5 6 TESTS
23.3. 6 l EQUIPMENTS
(1) The Conﬁractﬁr shall execute the follﬁwing shop tests, and

shall submit the test and inspectlon reports to the Engineer

for approval.
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23.3.6.2

23.3.6.3

(a) Material test
{b) Dimension check
(c) Performance test
(d) Vibration check
. (e) DNoise check
(2) The Contractor shall execute the following field tests, and
éhall gubmit the test and inspection reports to the Engineer
for approval.
{a) Performance test
{b) Motor test (isolated)
(c) Vibration check

(d} Noise check

PIPE

The Contractor shall execute the following field tests, and shall
submit the test and inspection repo;ts to the Engiﬁeer for
approval.,

{a) Hydrostatic test

The hyarésta£ié tést éf:pipes shall.be car}iéd.éuﬁ prioer to
coating ﬁdfk during piping work or ﬁfior‘to éﬁiélding and
baékfillihg, 6r aftér céhﬁletién éf piping.. The minimum
preésure.rétention fihé éhali be 60 minutes.

The hydrostatic ﬁest'pressure shall be 17.5 kglcmz.

DuUcT

The Contractbr shall execute the following field tests, and shall

submit the test and inspection reports to the Engineer for

appro#al.

(a) Air fiow test of each diffuser
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23.3.6.4

TRIAL TEST

The Contractor shall execute the triai te%t for adjustment of
each equipment in each.building afper inétallétion of Qll
équiﬁment:. The Gontractor shéil sQﬁﬁit thevtest and inspection

reports to the Engineer for approval.
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24. SECONDARY ELECTRICAL WORK

24 .1 GENERAL

24,

2

The Contractor shall perform all secondary electrical work as

stipulated in the Specificatioﬁs of PART TI.

AUTOMATIC CONTROL FOR VENTILATIOM AND AIR CONDITIONING SYSTEMS

(1)

(2)

(3}

(4)

The Contractor shall furnish and install a complete electric

system of automatic temperature control as manufactured by

Homeywell, or equivalent.

All wiring in connection with the control system shall be (“}
provided by the Contractor as stipulated in the Drawings.

Wiring shall include furnishing of all wire and miscellaneous

materials required for mounting and connecting the electrical

control devices,

After completion of installation, the Contractor shall adjust

all thermostats and other equipment necessary fbr

satisfactory completion of the work.

o
-]
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25.

25 1

25,2

ELEVATOR FACILITIES

GENERAL

Thls claﬁse cévéré the fu;ﬁishlng.of all labor,.equlpment and -
materiale for furnishing and instélling automa;ic elevators for boiler-
and administration building as shown in the Drawings and in

accordance with thése Specifications.

The Contracter shall supply the elévator of reputable manufacturer.

DESIGN CONDITIONS

(i). The elevator shall.be ﬁsed prlncipallf for ﬁransﬁortatlon of
station personnel but ‘may be used for transportatlon of 1lght
frelght | |

(2) The eleva;ors for boiler shall serve at 1éa§t fiﬁe kS) landings

' at ;li iﬁporf&ntuﬁperating fioors and platfdrmg.

The elevator for administration building shall sexve féur_(4)
landings. | |

(3) Vﬁié;aﬁﬁ; design da£é

Capacitj : 600 kg 9 persons

Spééd .t 60 mfmin.

:Conﬁfol- o | :K-Colleéfive contfol

simenéion ' | ..: .1 450 mm x 1 035 mm x 2, 100 mm (height ofdoor)
Cage door - ) ; 2 panel opening door

Hétch door : 2 panel opening door

1Tra§e1--=' t From Ground floor to platform at drum

level of boiler structure

‘Motor S ”AC 5.5 K4 3¢ 380V 50 He.
Ihterphohe : s Connected to the central control room
Indicator ' :_-At each floor
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(4)

(3)

Car shall be automatically returned to the operating floor, for
boiler and to the ground floor for administration building.

A handset and speaker for paging system shall be provided.

25.3  TYPE OF EQUIPMENT

25.3.1 GENERAL

25.3.2

(1)

(2)
(3)
%)

(3}

(6)

The elevator shall be of the electric drive, fully.
automatic, -pushbutton control and counterweighted traétion
type.

Steel guide ralls shall be prov1ded for the car guldes and
counterwe1ghts. | -

The elevator shall be eqﬁlpped with roller guldes for the-
car and counterweights

011 type buffers shall be prov1ded for the car and counter-
wglghts. N

Raii ﬂraékets,.mgéhine-béams, reqﬁired'wiring, comﬁlete

counterweights, counterweight screens, hoist and governor

ropes and sound insulation for the machinery platform shall

" be included.

The motor set shall be 1ocated in the overhead machlne room

)
I“ﬂv;;u')

and shall be 1solated from the floor by suitable sound

reducing materials, preferable rubber pads.

ELEVATOR CAR

(1)

(2)

The car frame shall be cnnstructed of structural steel.
The car enclosure shall be of metal with vent perforatlon,
and shall be equlpped w1th an automatic slldlng door,
celllng emergency exit llghtlng flxture and an exhaust

fan.

- T§25-2 -
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25.3.3

25.3.4

(5)

(3) The interior car lighting shall be connected to an
independent.eleCtric'circuit. The lipghting cirecuit shall
be connected to a 110 volt, single phase, 50 cycle source.

DOORS

{1 Doors shall be prov1ded at all landlngs for.the elevator.

| The doors shall be located on one 51de of the elevator

(2} The doors shall be of the hollow steel slldlng type
w1thout w1ndows, and shall close automatlcally |

{3) The doors in.the open:position shall be flush with the"
,sldes of - the clear door openings. .z =

(4) Doors shall be cdomplete with all necessary hardware
including frames, eills, hangers, covers, gua;dsf strut
angles, etc.:

OPERATION

(1) The contfolnsysoeo.foo:tﬁe elevalor.soell be of selective
eodjcollectl;e ope?dtloﬁ 50 ae.oo allOw_the cerrﬁo.have
intermediate:soops io.the dlrecoion of ooeration.

{2} ‘The car shall be controlled sc as to be self-leveling at
all landings.

(3) The elevator shall be equipped with a fully automatic
pushbuttonfcontrol-syetem.f" |

(4) The elevator machinery shall: be suitable for use with 440
volte,.3'phase,_50:cycle powerl
Meohenical and'electrical interlocks shall be provided.for

elevator to keep the landlng doors secure]y close and

locked when the car is not stopped at the landlng and to

'prevent any movement of the car from the landlng untll the
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25.3.5.

(6)

(7)

(8)

(1)

(2)

doors are in the closed position and locked.

The elevator shall be equipped with electromagnetic brakes
to stop and hold the elevator at full load, and shall be
designed for fail-safe provision in case of power failure.
The elevator machiﬁery motor circuits, where applic#ble,

shall be equippe&:with overload, reverse-phase and open-

' phase relay proﬁeétion.

A car position indicator shall be installed in the car.

EMERGENCY CONTROL .

The elevator shall be provided with approved safety devices
to grip the guide rails and. stop the car in case of
excessive speed or.cable brepkage.

The door operator shall be arranged so that, in case of
interruption or failure of electric power, the doors can be

readily operated by hand from within the car. The

Gontractor shall also provide emergeﬁcy devices and keys

for'opening the doors from the 1aﬁding;

25.4 CONSTRUCTION

25.

The construction shall comply with all items given in Section 3

"Elevator" in Chapter 5.3 of Building Standard Law Enforcement

Ordinance of Japan, Japanese Electric Code requirement, and the

local safety code rvequirements.

TESTS

(1) The Contractor shall make all tests necessary to demonstrate

that the eéuipment furnished will perform as specified and as

guaranteed.

- T525-4 -
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‘25.

(2) In case these tests demonstrate that the equipment_does not
meet the guaranteed performance, the COntractor shall correct
the unsatlsfactory condltlon at his own expense, and shall
assume - the costs of addltlonal testo to demonstrate ohat the

equipment complies with_the guarantee.

ERECTION

Elevator erection shall be performed .by qualified elevator

erectors, All workmanship shéll be excellenit in every respect.

Structural and miécel;aneous,steel shall ‘be provided.and shall be*

in gccordanceuwith clause:5 "STRUCTURAL ‘STEEL WORK" in the.

Specifications.
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26,

26.1

26.2

26.3

DISMANTLING WORKS

GENERAL

This clause covers all dismanﬁiing wéﬁks Qf éxisting foqp&ations,
stfuéfures, pipingé, efc., sﬁeﬁifiedlin-fhe seﬁpe of work in
accordance with the Dréwiné# and\these Sﬁeéifications.'.

.The Contractor shall furnish all materials, equipment and labor for

the performance of the dismantling work, including temporarily used

_materials necessary for: dismantling. .

. Temporary work and:earth:work in the dismantling works shall comply

-.with Clause 1. TEMPORARY WORK and Clause 2. EARTH WORK of this

Specifications, respectively. .

CGNCRETE RREAKING (bISMANT#I&é:OF CdNGﬁETE ;fRUCTURES)

For dismantling the concrete structures,‘the struc;ural concrete
shall be crushed into pie¢ces within a éo.cm diaﬁeﬁér and immediatélf
be transported to and disposed of at a proper place outside the plant
site. This crushing shall be carried-;ﬁt by using appropriate
machines having low noise and-visratioﬁ;

The machines to be selected fof-use ghall be sufficient in capacity
and quantity to complete the dismantling works within the work

period, and the type of the machines to be used shall be approved by

the Engineer.

_ DISMANTLING OF SLAB AND FOUNDATION Lot

. The slab and foundation shall be dismantled by combined use of the

pressure crusher and crane, and openings formed by dismantling shall
be backfilled with soil of approepriate quality.
Reinforced concrete plles provided under the turbine house/boiler

foundation and stack foundation of "B" and "BX" Stations. shall be

- T826-1 -
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26.4

dismantled by carefully taking into account the subsequent pile -

dismantling work.

The locations of all existing piles shall be marked with temporary

L

wood piles in order to confirm their locations after backfilling.

PULLOUT OF EXISTING-PIﬁES R

(L

(2)

(3)

Prior to startlng;the plle pullout work Detalled pxle pullout
plan shall Be subm;tted to and approved by the Englneer

As the length of the exlstlng plles Ls»unknown at present. ‘the

plle length shall be conflrmed hy core: boang hefore pullout of

the plles;',Mgchlnerxaandiéquipment having®a sufficient length
and reach shall be used for this work.:.The number of cord ~

borings shall not be smal;ér than the foilowing:

PR

‘Number .
“BX* Station  T/c pedestal 1
e Tu?bine house h 1
" Stack Ty
"B" Statiouru?: ! &[é bedesfalr 1
Tuubine.u;use 1 B
- éﬁack 1 -

Number of existiné piles to bé pulled out
Subsequent to completlng marking of existing piles, the
positions of new piles shall be marked based on the approved new
pile arrangement diagram to be provided by'the'Lot I Contractor.
The piles to be pulled out'shall he determined in the pre§Ence
of the Engiueer,_and shall be limitéd to those'located within a
radius of 75 em f:um the center nf a new pile. However, any
pile out;ide this radius éhall be:pulled out if the Engineér

deems it necessary. - - =g
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(4)

Pull-out method of existing piles

A friction-cut method for pulling out of cast-in-situ reinforced
concrete pilles shall be employed with casing auger having the
water jet nozzle. Piles shall bs pulled out using a crane
having sufficlent capacity, and the piles shall bé.disman;led
and disposed éf in a proper 1ocatioﬁ.k As the ground w%ll be
diéturﬁed aftér'bﬁlling.ﬁut of the‘ﬁilés;.béckfilling of the

hdléﬁﬁith‘saﬁdy'éoii-shall be immediately carried out. The

" Contractor shall submit the pile pull-out plan along with the

Teﬁdér;

- TS26-3 -
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