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(3) Fabrication at the site ‘
At the site, do not fabricate CPVC pipe by heating and do not

weld CPVC pipe.

{4) Hot water heater
Always set the Thermotop (safety valve) for gas type hot water
heater.
It controls the temperature of hot water below'lOOOC.
Please set it directly at the hot water side of the instrument.
When the hot water heater is replaced, Please replace the
thermotop also. ’

CPVC pipe can not be used for beiling type hot water heater.

(5) Solvent cement
When joining CPVC pipe, please use heat-resistant solvent cement

(No.100). Do not use solvent cement for ordinary PVC pipe.

(6) Exposed piping.
When the pipeline is installed catdoors, please wrap it with tape

or other suitable materials.

{(7) Rubber ring type joint
Rubber ring type joints such as Dresser joint,

Gibault joint, Collar joint cannot be used for CPVC pipe.

(8) Remedy for creosote
l Creosote o0il attacks CPVC pipe.

Do not touch or coat creosote oil on CPVC pipe.



(b} Bypass method
If there is enough space and no problem for appearance,

this bypass method is recommended by using elbows as in Fig 65.

Fig 65. Repairing by bypass method

Existing pipe Existing pipe

New pj_p:

{c) Superbend method ,
If there is enough space and no problem for‘appearance, this
superbend method is recommended by using faucet elbows as in

Fig 66.

, . Fig 66. Repairing by superbend method

faucet elbow faucet elbow

3

Exigting pfpe

!
]

£ .
existing pipe

11. General precautio-s
" {1) Handling
As the impact strength of CPVC pipe is inferior to that of steel
pipe and copper pipe, handling during installation and transporta-

tion, especially in winter, must be done carefully.

(2) TS method
This TS method-is simple and reliable if assembled correctly.
But if the fundamental procedure already menticned is not kept,

an accident may happen.



Fig 62. Joining the nipple with the nut

. ! !
Faucet fitting - L Hat
Seal tape Nipplel
(iv) Join faucet fitting with CPVC pipe by TS method.

Fig 63. Joining faucet fitting with CPVC pipe.

Joining ky TS method

K - l — rmime s o —
Fi . BB
.’ »
CPVC pipe

faucat tilttinq

{(3) Repairing method _
{a) The method that makes use of the flexibility of the pipe.
Ccut off the damaged part and join one side of the existing‘
pipe to the new pipe by using TS socket.
Then join the other side of the existing pipe to the new pipe

by making use of the flexibility of the pipe as in Fig 64.

Fig G4. Repairing by making use of the flexibility
of the pipe.

TS Bocket

. +' _J
I B X

-m.tin . Pipe



Fig 59. Joining part of the superbend
{13mm - 25mm) '

Ripple _nit

{i}. Remove the nipple from the nut, and be .careful not to
' lose the packing.

~

Fig 60. Removal of nipple

lhpple \ Pack.i.ng Nut

(ii) Wind a seal tape on the nipple, then join with

faucet fitting (elbow or socket}.

Fig 61. Joining of faucet fitting and nipple

- Nipple

Faucet fitting Seal tape
elbow or socket

(iii) Join the nipple to the nut which is attached to the main part.

In this case do not forget to put the packing between them.



Fig 57. Joining to flanged metal_pipe
(13mm - 1OO0mm{ '

Tape_red flange
short pipe

\ - TS socket
f/ ety CRVC pipe:

& , i

() Treatment at the end of the pipeline

Treatment at the end of the pipeline should -be done by

using a flange and a short pipe with tapered core and flange.

Fig 58. Treatment at the end of the pipeline
(13mm. - 100mm) |

Rubber packj_ﬂg

tapered Flaﬁgﬁ ’

CRVC pipe

{g) Joining of the superbend
Joining of the superbend should be done according to the
following procedures.
Be careful not to twist the superbend.
The supefbend should not be used for water containing

salt or sulphur.



(a)

{e)

Joining to water meter :

Joining to thread type water meter should bekdone by using
tapered union for steel pipe (female thread)'ér'fauceflsbcket.
Seal tape must be used at the thread part.

Joining to flange type water meter should be dong by uéing?
a short pipe with taperéd core and flange. In this case

asbests pabking must be used.

Fig 55. Joining to thread type water meter

{13mm - 50mm)

.Joining by TS method

‘\ . Tal;ei'éd union ‘..;.-f, -\
or faucet socket:

Tapered union

Joining or faucet socket.

by TS method

Fig 56. Joining to flange type water meter
(13mm - 100mm}

red
Water meter . :iﬁfwe

hort PiPe -pg socket

CPVC pipe

Joining to flanged metal pipe
Joining to flanged metal pipe should be done by using a short
pipe with tapered core and flange as in Fig 57. ’
In this case asbesto packing must . be used.
Tighten nuts and boltg uniformly.

Joining to CPVC pipe is done by using TS socket afterward.



(¢} Joining t6 hot water supply cock (13 ¢ -2498)
Joining to hot water supply cock should be done by using
faucet fitting (socket, elbow, tee}. '
Join pipe and fitting by TS method, and then joint water
supply cock by screwing. )
| At this time heat-resistant packing must be used between hot
water supply cock and faucet fitting, and seal tape mist be

wound at the thread part.

Fig 53. Joining with faucet elbow (13mm ~ 25mm)

Hot wnter supply cock

Fig 54. Joining with faucet socket
(13mm - 25mm)

Elbow ! Hot water supply cock:




(b)

Joining to valves.

' Joining to flange type valve ~(i3 g - 100 @)

Joining to flange type valve should be done by using short
pipe with tapered core and flaﬁge,as in'Fig 51. It is
necessary to use Asbes to packing and to tighten nuts and

bolts uniformly.

Fig 51. Joining to flange type valve {13mm-100mm)

Asheato pa.c!:i.l"lq
e e
Short pipe

Joining to thread typei@alve (13 ¢ -~ 50 M

Joining to thread type valve should be done by using a valve
socket or tapered union as in Fig 52. Seal tape must be used
at the thread part.

Tapered union is used where detaching is necessary.

Fig 52. Joining to thread type valve
(13mm - SOmm) '




Fig 48. Joining to steel pipe (13mm - 50mm)

" Socket for - Valve

T9 50cket eeel pipe  socket:

Tapered union for steel pipe must be used where the detaching
is necessary as in Fig 49. :

Fig 49. Joining to steel pipe (When detaching is
necessary) (13mm - 50mm)

socket for stal
pipe

Tapeired unjon
Steel pipe

Joining to copper pipe

Joining to copper pipe should be done by using tapered

union for copper pipe through adaptor for copper pipe.

Fig 50. Jeining to ceopper pipe (13mm - 50mm)
Soldering ) CPVC pipe
R preeegony |
~, " -!"ff‘_____.:r-ﬂ-“-n d
b - ﬂ o g
; JL.._I_

. B

_-/ / \ Tapered union
L copper  / adaptor A for corper pipe
pipe for copper pipe



Photo-9 Wiping off _ ‘ Wiping off excess cement

Wipe off any e&cegs“pemeht7
with a dry cloth. '

Precautions for ‘TS method . ' ’ :
(a) Be careful not to apply excess cement. _

The cement should be applied as thin as possible

especially to the inside of the socket, o;herwise'when the

pipe is inserted, excess cement remains in the pipe.

(b) After joining, wipe off excess cement with a dry cloth.
(c) After assembly, blow out solvent vapor from the inside of

pipeline.

(A) Immediately after assembly, the joined part must be kept
free from bending, pulling or other undue stresses for a g
minimum of fifteen minutes because the cement has not*yet

ccmpletely set.

{2) Joining to dissimilar pipes and implements

{a) Joining to small size metal pipes (13 @ - 50 @)
Joining to steel pipe ‘
Joining to steel pipe below 50% should be done by using a
valve socket as shown Fig 48, ) \
Socket for steel pipe should be joined to steel pipe,
then the va;ve socket should be| joined to the socket for

steel pipe.



- 61 -~

Photo-6 Checking the zero Checking the zero point and

Point and the engagement the engagement length

length . Lightly push spigot end into the

socket and see’ that ‘the position
where it stops (Zero-ﬂéint)

is between 1/3 to 2/3 of the
socket iength. _ _ -

Mark the socket length and zero

point on the spigot end as a

Tt ader Tora R L 8

F_:f i - - o7
3 . o T
3 B B
—

measure for engagement in joihing.

. ]
Photo-7 Applying the -Applying the solvent cement
solvent cement Uniformly and quickly apply solveni
cement to-the inside of TS socket

and the outside of spigot end.

Inserting~sustaining

After the solvent cement has been
applied, fhe pipe is pushed into

the socket aimiﬁg at the engagement
mark,'ét least beyond the zero point.
After insertion, they should be

kept in place, otherwise the pipe
will ﬁé pushed out, o -

The sustaining time is at least

ocne minute in summer and 2 to 3
minutes in winter.
{tlote) Be careful not to insert

the pipe with a hammer.



Photo-2 Heat-resistant Solvent cement

solvent cement #100 Heat-resistant solvent cement

must be used for joining CPVC pipe.
Be careful not to use ordinary

solvent cement.

©

Cutting the pipe
Cut the pipe at a right angle to

g

its axis.

A stepped or tapered cut end .

Ry
-

will result in leakage.

Rt S

Phot-4 Bevelling Belvelling )
Bevel the spigot end of the pipe
about 2mm circumferentially with

a beveller or file

Cleaning

Remove meisture, earth and dust from ‘
the inside of TS sockeg‘and outside of
pipe spigot end with a dry cloth.

If oil or grease is pfeSEnt, remove
with a cloth wet with solvent like

acetone.




- 59 =

10. Joining method of CPVC pipe.
(1) TS emthod

doining of CPVC pipe by soivent wielding is always done by TS
method. TS method is the joining method that uses tapered socket
type fittings. Inside of the socket part of the fitting has taper
in order to fit all pipes that‘passed the standard.
When jeoining CPVC pipe by TS methnd, you have only to apply solvent
cement on the inside of fitting and the outside of the pipe, and
then to insert the pipe into the fitting

This is a simple and reliable joiming method.

Fig 47, Principle of TS fitting

15 fitting Taper T' ( = )

(2) Joining of CPVC pipe by TS method. Preparation of tools & materials

Phot-1 Tool & materials Metal saw
Beveller

Solvent cement No.l00
Brush

Tape measure and marker pen
Acetone

Dry cloth




Fig 45. Heat insulation at the bending section

by using polystyrene foam or polyethylene

foam.

Vinyl tape

—

Wind llt.mt.ly by - gmq
CRVC pipe )

Fig 46. Heat insulation at the bending section

by using glasswoll

Glasswool

cotton fabrics oF

vinyl tape d"
at

casd®®

(3) Heat insulation of expansion joint
When insulating the expansion joint, please pay attention.and
do not impede the operation of the expansion joint.
When insulating the superbend, use insulating tape or glasswool.
In the case of glasswool, do not use the cardboard, but wind

glasswool directly with cotton fabrics or vinyltape.



(1)

(2}

Heat insulation of straight pipeline

In order to insulate heat at the straight pipe line,
Polystyrene foam, polyethyleme foam or cowhair felt are
used. ‘

Polystyrene foam and polyethylene foam are best recommended,
because they have‘an independent foam and do not decrase
the heat insulation effect by absorbing water.

Do not use Asphalt jute cloth, because if attacks .

CPVC pipe. ©

Fig 44. Heat insulation of straight pipeline

4
/ Cotton fakr

ics or /' /

vinyl tape / _ cotton fabrics op

CPVC py f il '
e / Card boarg . . P;Iyatyruene . ] vinyll tape
Wize ngulating Tube ' -
Jlass wonl Ingulating Tube CPVC pipe . '

Heat insulation at the bending section
The same heat insulation materials used for straight pipelines
are used for bending sections.

Fig. 45 and Fig.46 show the: good example for aAEending'section.
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{I1f the branching is made in the concrete-masdnry, there

is a possibility that the branching pipe will be damageé

by thermal stress).

Good example

Sectional ﬁ.gujo

Heat insq lation methoeds

9.



Fig 41. Good example with elbow or bend

return method

A %//% -4 ///-’
e —— 57, "' .

/i/ f ? ’ *
/. a 4
3 greeV® °
i X I N\ 4174

g2 A ViARviap e Xy .

% Branching Branching : Elbow A "?*'f?-‘/<"4ﬁf:%éii slab
......... in the ceiling iy the ceili.ng§ return method %

Heat . .
Insulator .

Heat Heat Insulator

(2) Installation in the case of multi-branching of hot watér‘_;

supply cock. Do not branch in the concrete masonry..

Fig 42,  Example of multi—branching'in the building.

Bad example




(1) Installation in the case of single hot water supply cock
Fig 39. shows the bad example. Do not install like this.
Installation should be done as in Fig 40. and Fig 41. by
observing the precaution of branching and embedding in- the

concrete masonry.

Fig 39. Bad example

!;qnc:hiaq is done by Tea
directly and the distance is
two short

GVC pipe  fitting  Heat inlﬁlutor‘

Fig 40. Good example with superbend

Reat Insulator B super bena

Branching
in the ceiling



Fig 38. Good example . . B TR ORI S R N

i . '
w-— Less than 2m — =" o L*- Less than 2m “"‘! . i - 1688 than 2m =

gE A il F o il e e

Y R s
A N R 1 cwe pipe [
: ., S T alt ] g .V

~3 CEVC Pipe

glasgwool L i
or cowhair |"°/"
falt :

0 EG . ol
Ay AL N N

{It is possible to expand . It is possibléﬁto expand The length of pipe
or contract by using a or contract by using a embedded in the
sleeve pipe} sleeve pipe concrete is less than
' im & there is no
fitting.

- Note 1. The diameter of the sleéﬁe{pipe shall be- 1.5 - 2.0 times

of the diameter of the pipe. " “ " A
Note 2. Do not inst;ll“fittings in the slegve\pipgr

8. Installation of hot water supply cock
When the hot water supply cock is insﬁalled, the following

P

precautions should be observed.

{a) Embedding in the concre@e masonry?éhould not be more than lm.

(b) Branching from the main .pipeline éﬁéuxd be completed by su-
perbend or elbow returnlmeﬁh@dj'énd'takémiﬁtd.éonsideration

the influence of expansion or‘béhtrééfioﬁféf‘tﬁé main pipe.-

B R LT L
e ‘ -

{c) When the hot water supply cock -is iﬁstalleqf seal”“¥he “thread
part with seal tape and use heat_reSistant‘heoprene_packing
between the faucet elbow (or faucet socket) and HOt water

supply cock.



Fig 36. Correct example

77, o 7
<;-%f :44; ?déé; mortar
/;’%/ | more than ¥ ;] 9lass wool or 204 0 .
sleave 5}/./,.;{,4/ 10 pm «*{ cowhair felt o
Nl e
5 CRVE plips g §  CPVC pape cPVE pi
- Q:mm: o s l-,j'g:m‘
s D B
i b
éf? 7
12 &

{(2) Embédding in the concrete masonry
As a general ruie, embedding CPVC pipe in the concrete
masonry is prohibited. But when the pipe length embedded in
the concrete is less than lm, it is possible to embed as in

Fig 38, Always follow this basic methed. .

Fig 37. Bad example

thia length must . .
be less than im i;tzizgs prevent the pipe
i

CPVC pipe

Fitting

{Expansion and contraction of the pipe is interrupted

at the concrete section).
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(4)  Supporting of valve
In order to support the heavy weight valves, supporting

should be done as close as possible to the v;lye:

Fig 34. Supporting of valve

Suppart

7. .Installation through the wall and émbedding {h the QOndreEé“
masonry. o N

A1) Installation through the wall ‘
When the pipe is installed through the wall, beam .or slab,
it is very important to make the plpe move smoothly.

The diameter of the sleeve shall be 1.5 - 2.5 tlmES of the
diameter of the pipe by 1nclud1ng a space for the heat
insulator.

Fig 36 shows good examples.,

Fig 35. Bad example

soncrete

Expansion and contraction of the pipe is interrupted at

the concrete section.



Fig 31.

Anchored supporting method

In case of anchored support, a rubber sheet must be used

between the CPVC pipe and saddle band or U bolt.

N

A ¥ ¥ Rubber sheet
&

Py
e

1) \\

7 i\ .~ Rubbe
;ﬂ% O; r Sheet
n s ” 2 .

j;¢% ——
T o’ ™ CPVC pipe \CPW: pipe
-] 7 e
Zéfi Saddle band
— o =
S Den 85— 1 Dcnt

(3) Supporting of expansion joint
In supporting expansion jeint, pay attention to the supporting

position so it does not interfere with the function of expansion

joint.

Fig 32. Supporting of loop type expansion joint

- Hanging device
Loose . or wire ‘ Loose .

8- i0cm B~ |0cm

Fig 33. Supporting of superbend

Branchtype

B ~10cm .

Hanging
device or wire Mai
. n pipe

Lopse o



Fig 28. Loose supporting method

Fig 29. Anchored |
supporting method

.

Hanging Bolt

Angle

Rubber shggﬁ

CRVC pipe

{b) Wall installation

In case of wall installation, supporting should be doen as
‘in Fig 30 and Fig 31l.

]

This method is used on the cutside or the inside walls of a

small house. In this case, the distance between wall and pipe
should be 5 - 10cm. '

Fig 30. Loose supporting method

Square lumber

U Bolt

=1

N

CPVC pipe

5~ 10cn




(2} Supporting of straight pipeliné
‘Where the straight pipe line is long, an expansion joint should
be installed. It is very important to distinuish cleQ:ly between
anchored support and loose support. ' '_
whenever the expansion jeint is used, anchored support is

necessary. .

(a) Suspehdid installation
Incase- of suspendid installation, the pipe should be
supported as in Fig 26 and Table 27, and the supporﬁing
device, loose support and anchored support are shown in

Fig 28 and Fig 29.

Fig 26. Anchored support and loose support

L4y b ey

Anchored P Anchored . : ‘ lnchured
Loop type }‘—""“"— Tt ——‘l
expanajon joing ’

Fig 27. Relatiénship between loose supported

part and fitting part

L
N Pltting
-H“.-’f ~ 1 i C
- / . . . ——y e __-4
_ contact of fitting - :"fel;h:: ) :;nu than aore than
and supporting device - B-10em 8~10 ca

" is no good
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6. Supporting methods
{1} . Fundamentals of supporting methads
As CPVC pipe is a thermoplastic pipe, its support spacing
is shorter than metal pipes.-
The standard support spacing of CPVC pipe is as follows.
'T;a.Ble 12. Standard suport spacing
' of CPVC pipe

Unit; cm
aximum working ‘
gmperature | 5% 80°c 100°C
Nominal
s1ze
HT 13 60 55 55
16 65 60 ' 60
20 70 65 60
25 75 70 70
30 | 8o 75 75
40 90 85 80
50 95 95 90
65 105 100 100
75 115 110 110
100 135 125 120

Fig 25. Supporting of CPVC pipe

S N
Ll e . 7
Supporting - -
device ? SUPPOTting Supporting

deviige : device

Q-
I %

'

=" support ~ —=—\ gurport — =i
Epac!.nq "spacing




Fig 23 Bad example

N
Qb7
Nk
j ‘.-':,\.5
é N
4 o

Fig 24 shows the correct branchinq from the vertical pipe.

Fig 24 Good example

(Branching by elbow

(Branching with.
return method)

superbend)

More than 1.‘0 =




~ Fig 17. Adjustment of expansion and contraction

for straight sections of 2 meters or less.

_2m |s~'h

X
-
N
N
S
N
Ea
e m

(5) Adj&stment of expansion and contraction for vertical pipe
{a) Adjustment of expansion and contraction for long vertical
pipes. Because of the fact thHat long vertical pipes are
mostly installed within pipe-shafts, the examples given here
are of pipes in pipe-shafts. Fig 1B. indicates the importance
of firmly anchoring the pipe at fixed support points so that

no dislocation of the pipe can take place.
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Fig 18. Adjustment of expansion and contraction

in a pipe-shaft

) l Anchored
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Adjustment of expansion and contraction for short vertical

pipes (fixed on each floor of a building)

Where short vertical pipes are installed to provide a pipeline
passing through the slab »of each floor of a building, a combination
of 180° bends and 90° bemds is installed in each floor of the
building. Iﬁ this case, all supports used are loose supports

with bands etc. and the scction passing through the slab is

cemented with mortar as indicated below.
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Fig 19 Adjustment of expansion & contraction

for pipelines passing through slabs.

Expanded scale of (A) part

. m! )
. Slab
4F
slab
o
o 90" Bend’
180 _beid (o sandcovered - 3F '
-glab,
1
rtaose
LY
p (-]
2 90" bend
180 '""Jé? o __7sand covered - of
_r’ 9-,‘: L slab
e A
@A
Boiler [
~ 1F
REE T R T T

Note : "Sand covered" refers to applying solvent cement No.100 to

the outer surface of the pipe, covering it with sand, and

drying it.

(6) Adjustment of expansion and contraction at the branching section

{a} Branching from the horizontal pipe.

When branching from the horizontal pipe, just like the

vertical pipe, superbend or elbow return method must be used

without employing direct branching.
The standard branching method is shown in Table 11.



Table 1l. Branching method

Distance between branching

. . i method
section and anchored pant Branching

7-15m Superbend - or
three elbows

4=-7m Super bend or one
- [+]

‘bend & one elbow

2-4m -Super bend or

two elbows

]

Distance between branching section and

anchored point

| . ~

—f e

Anchored

Fig 20 shows the bad example of employing direct branchiﬁg.
Always avoid direct branching like this. '

Fig 21 - Pig 22 show the examples of thé correct branching
methods. Decide branching method after full understanding of the

example given.

Fig 20. Bad example




(c)

(4}

Adjustment of expansion and contraction for straight sect;ons

of 2 to 4 meters long.

Wﬁere the straight section of the pipe line is 2 to 4 meters long,
elbows are used to absorb expansion and’contfactibﬂ at a bending

section with the elbow return methos.

The distance from the anchored support to the elbow shou}d be

between 0.5 and 1.0 meters, depending on pipe size.

Fig. 16. Adjustment of expansion and contraction

with elbows.

. = i :
w22~ A e e '
! Anchoxed ] .

q}‘p‘ 0.3m 0.3m
I £
1 b j &

Anchored Anchored

2~4m

Adjustment of expansion and contraction for straight sections

of 2 meters or less.

‘Where the length of the straight section is less than 2 meters,

no special adjustmerit for expansion and contraction is required.
However, care should be taken not to obstruct expansion and con-
traction of wall pipe lines or service sectionsof pipelines. Wall
pipe lines should be installed approximately 5 to 10 cm away from

the wall.



Figrls. Adjustment of expansion & contraction

with 90° bend

Note 1.

Note 2.

i wniemme ] gy e i
foo
Anchored , g “"
7
)
L=

SRR PV U -

.

Except anchored supports, loose supports should

be placed at standard support intervals.

When using the bend return method, the distance from

the anchored support to the bend should be between 0.5

and 1.0 meters, depending on pipe size.



(b) Adjustment of expansion and contraction for straight sections
.‘of 4'to 7 meters long.
Where the straight section of the pipe is 4 to 5.meters leng,
a superbend or 90° bend is employed to absorb expansion
and contraction at a bending section. Adjustment by uging an

elbow return should be avoided.

Fig. 14. Adjustment of expansion and contraction

with a superbend.

size R

16 g(13 @) 16 com
2009 16.5¢cm
25 ¢ 17 em

Note : Except anchored supports, loose supports should be

placed at standard intervals.



Note 2. U-bends are normally placed horizontally, but

may alsc be placed downward.

Note 3. Except anchored supports, loose supports should

be placed at standard support intervals.

Fig 13, Adjustment of expansion & contraction

at bending sections (superbend 13 ¢ - 25 #@)

Anchored )
e 3 =f {l=
!‘ - s
[ [
\‘\ Jy
“eope Loose
TP T than 15m
gize R
16 @ (13 @) . 16 cm
20 ¢ 16.5 cm
25 ¢ : 17 cm
Note :

Except anchored supports, loose supports should be
placed at standard support. intervals, '



Fig 11. Adjustment of expansion and contraction with

a loop type expansion joint. (13 @ = 50 @)

|
b
] Loop

e =om- |

[

Note 1. Provide loops at intervals of 7 to 10 meters, g

The loop is normally placed horizontally, but may also

o

Note 2.
be placed downward.

Note 3. Except anchored supports, loose supports should be

placed at standard support intervals.

Fig. 12. Adjustment of expansicn and contraction with
a U-tvpe expansion joint (65 @ - 100 ¢)

8 ~I10em -~ — -
e s‘{r'_ 8 I?m . JHI?i_

3 ;  toose 3
p: : i)

. U beng ? _U bend ‘?
r~m- -t - - — e 7 e —*%

Note 1. Provide U-bends at intervals of 7 to 14 meters,



{c) Select an optimum branching method by considering
expansions and contractions of both the main pipe and

the branch pipe.

{4) Adjustment of expansion and contraction for horizontal -

pipe.

(a) Adjustment of expansion andl contraction for long horizontal

pipes.

L]
Fig 10. Adjustment of expansion & contraction

with a superbend (13¢ - 25 @)

Suparbend less than 15a Superbend leas than 15w

Note 1. The bend section of the superbend is normally placed

horizontally but may also be placed downward.

Note 2. Except anchored supports:; loose supports should be

placed at standard suppart intervals.

Note 3. For heat retention, cover the pipe with glasswool, cowhair
felt, or some other insulator in a manner that will net
obstruct the movement of the pipé. Do not use cardboard.

.The bend sections should be hung with wire from the ceiling,

etc.



Tabells. The length of pipe which one

expansion joint is ablt to handle.

Type of Length of Applicable Note
expansion joint pipe size
Super bend 15 m 13mm— 25mm Permissible expansion &
' E contraction 84mm (t42mm)
Loope type '
expansion joint 10 m 13mm- - 50mm Permissible expansion &
contraction 56mm (+28mm)
U type 14 m 14rmm-100mm Permissible expansion &
contraction 78mm (39mm)
90° Bend 3.5m 13mm—100mm {per one joint)
Elbow 2m 13mm-100mm {Per one joint)

(3)

Note 1.

The length of pipe in Table 8 (which jis used with 90° Bend

-

or Elbow) indicates the length of the long pipe.' The length

of the short pipe should be 0.5 to 1.0 meter. (Two pipes are

used with Bend or Elbow, one long pipe and one short pipe).

Note 2.

values show contraction.

Fundamentals of bran ching

Positive values in bracket represent expansion, and negative

Because of the large expansion and contraction of CPVC pipe, care is

needed for branching from a main pipe, os that the stress caused by

such expansion and contraction of the main pipe is not concentrated on-

the fitting at the branching peoint.

are given below.

Basic

precautions for branching

(a) Always avoid direct branching. Employ superbend, elbow return

or bend return methods to ensure that the expansion or contraction

of the main pipe does not affect the branch pipe.

{(b) Locate branch points on the main pipe as close as possible

to anchored points.

i




In addition, it is possible to adjust by applying these
. methods to horizontal or vertical pipelines.
(2) Fundamentals of adjusting expansion and contraction are
as folidws. '
(a) It is best to use loose laying for installing pipes undeg

floors and above ceilings.

{b} Suspended installation is better fhan wall or frame
ingtallation. Loose laid installétion is better than.
suspended installation. Inm other words, it is best to
install pipés in such a way that the pipe can move, and

that there will be no thermal stress upon the pipe itself.

{(c) In order to limit the amount of expansion and contraction
in any single straight seckion, straight sections should

be kept as short as possible.

(d}) When the pipe is anchored in any way, the proper measures
to adiust expansion and comtraction are necessary and must

be implemented without fail.

The length of pipe which one expansion joint is able to handle is

indicated in Table 8.



‘ &t =0l .ot .E

c 7 X102 XKBEXE coeanennss (6)
Where ‘ ;
dt : Themmal stress generated upon the-pipe‘(kg/cmzl

»t 1 Temperature difference betweea the time
of pipe installation and the time of thermal
stress calculated (deq)
E : Young's modulus of the pipe at.thﬁ time of
thermal stress calculation (kg/cm’)

Therefore the force (F) generated;dn the pipe is

<

calculated from the following formula. g
P = “tc%‘nz" dz)...l..l.-.- (7)

Whezre :
F : Force generated on the pipé
. D '+ Outside diameter

d 1 . Inside diametexr

5. How to adjust for expansion and-cont;actioﬁ

{1) Methods qtuadjhating expangion and contraction .
In the installation of CPVC pipe, adjusting:expansion and
contraction is one of the most important éoncerns.w
Becouse CPVC pipe expands and contracts more than metal pipes,
it is important to absorb this expansion and confraction by
means ot‘oxpansion joints and proper installation methods so that
no excessive thermal stress is generate& upon the pipe and fittings.
In order to take the fullest advantage of the features of CPVC pipe,
it is important that a thorough understanding of such adjusting
measuraes be incorporated into the installation of CPVC pipe systems.
There are two main methods of adjusting expansion and contraction.
(a) Using expansion and contraction joints
(b} Using pipeline installation methods (elbow return method,

bend return method).



{2)

Fig'9. gives a simple graphicgpresentation_of this

R PR -
formula. | eane %
- ' . ‘ .‘; y e
Fig 9. Expansion and contraction G e

. Tempreature ... ...
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and contraction (cm)
iRt U

How to use the graph ; SarLTE . wmate i
Find the temperature difference (Tl -‘T2}.='ASSUming that the pipe
length is 10m, locate the 10m pipeline length on the horizontal axis
and draw a line vertically .pward from this point. Draw a horizontal
line to the left from the intersection of this veg;ical'lingﬁggdwtheqy
slant line. From the interseetign:af;the;horizéntalhgine and the i
temperature difference (Ti‘r,Tz)‘line-{e:g. GGPCL draw:a-vertical line
to the horizontal axis to find the amount of elongation. - . - -u?..-
(4.2cm) .
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Thermal streas of CPVC pipe: .- . v o e CLEAngare D el oM
When CPVC pipe is firmly. anchored at both ends:and.is subjected to
a temperature.change,.a;thermalustresssisfgeneratedﬁnpon-the&pipei

This thermal ‘stress. is calculated- from.the following:formula.ni .-
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Table 7. Equivaient lengths of non-straight parts (m)

Nominal size oy 3/4 10 1%[.1 %_' 2 2k 3 4
Elbow 0.5| 0.6| 0.9] 1.1 | 1.4] 1.6 | 1.9} 2.5| 3.6
Tee | o0.3] 0.af 0.5 0.7] 28] 1.0 | 2.2] 2.5/} 20
Tee © 0l 12 1af 1 23|29 36 [42]5.2]73

Tee 1 0] o6 | 0.7 0.9 | 1.2 | 1.2 | 1.7 | 2.1 | 2.8

Gate valve (Fully openb 0.1 | 0.2 0.2| 0.2 | 0.3 | 0.4 | 0.4 | 0.5] 0.7 .
Stop valve(Fully open) 5.5| 7.6 | 9.1]12.1 [13.6 |18.2 |21.2 126.0 |36.0 -
Angle valve(Fully open} 2.7 | 4.0 | 4.3 6.0 | 7.0 | 8.2 }10.3 {13.0 |16.0

Returnbend 1 0.4 6.7{ 0.8 1.0 1.2.| L7 | 2.2 2.8 -

Radiator (Boiler) 0.9 l.4| 1.9 2.4 2.8 3.8 | 4.7 57| -
Radiator valve for j_z e l, '
- hot water heater T rl.e] 2.2 2.9 3.6 | 4.2 5.3 - - =
Superbend '2.2) 1.8} 1.4 -~ -] - - - -

4. 'Thermal expansion and contraction, and thermal stress

{1) Thermal expansion and conlraction of CPVC pipe

In general practice, for designing purposes, the value of the linear

expanion coefficient of CPVC pipe {of) is taken at 7 x 10 /deg.

Suppose that cold water flowing in‘an CPVC pipe is switchad to hot

water. The change in the water temperature will cause the CPVC pipe

to elongate,’andﬁthisralongation {expausion) X1 may be compated from

the following foérmula:

.

Sl mot.ab L= 7 %x 1070 X a8 X Lo...o..s(5)

b

Where :
X1 : ‘amount of ekpansion (cm)
el : linear expansion coefficient of CPVC pipe
»t 1 temperature difference (in this case between the

hot and cold water} (deg)

‘I : length of pipe - {cm)
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but
is so

etc.,

In other words, valves
lent length", are
’

loop type

etc., may also be calculated,
to lengths of straight pipes with the

in

Flow (kg/hr)

Head loss of non-straight parts
tee, valves,
to the actual pipe length to ralculate combined head loss.,

in general practive these parts are regarded as equivalents of

same diameters; the lengths so obtained, or "egquiva

straight pipes of the lengths given in Table 7
adde

of their loss are converted
head loss of such expansion joints as U type,
sma~1 that it can be disregarded.

Head loss of elbows,
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o
Therefore, the temperature drop will be 1.8 C.

3. Head loss
As mentioned above, CPVC pipe has a smooth inside surface, a
very low. fluid friction, and is free from rust lumps found in - :
steel pipes. Therefore users need not be concerned about a de~
crease in flow rate as a result of deterioration from continued
use. .
(1} Head loss in the straight pipe

Head loss in the straight pipe can be calcula}ed ﬁith the

Darcy-Weisbach Formula.

h o= f2-. 2‘;2 (4)
Where h ; head loss per meter of pipe length (mmAé/m)
f ; coefficient of friction loss = (0.02)
d ; pipe inside diameter {m)
p ; specific gravity of the fluid = (930Kg/m3)
g ; gravitational acceleration = (9.8m/sec2)
V ; velocity of flow (m/sec)

Fig 8. Gives the head loss (mmAg) per meter of straight sdction
of CPVC pipe
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Grossodd

A pipe with nominal size of 50mm conveys hot water of 50°c
over a distance of 1000 meters. How much will the temperature
' of the water drop by the time it reaches the end of the pipe?
The pipe is exposed to an external temperature of -10°C. The thick-.
néss of the insulator is 20mm. The thermal conductivity of the
insulator is 0.030 Kcal/m.h.deg). The rate of flaw‘SB ldﬁ;/hr.

@mtt@ o

We have 3

ta = =10
t, = 50°

L = 1000m
( = 1000ng/hr
¢ = 1 Kcal /kg.deg

as= therefore 2 - ")
ad

E = 10 Kcal/mz.h.deg
D= D1 = 0.06m

= 0.05m

a
A = 0.11 Kcal/m.h.deg
A, = 0.03 Kcal/m.h.deg

D = 0.1m

Using formula {(3'), R is :

D
2 1l In o] 1 D
R = + + 1) —
EDo . Dl a
2 !
= + 1 1n g.;s + 1 1n 0.06
10 x 0.1 0.03 i 0.11 0.05

20.73 m.h.deg/Kcal



W ; Rate of flow (kg/hr)

E ; Heat radiation coefficisnt (Kcal/mz.h.deg)
(usually E + 10 Keal/m .h.deg)

C_ 1+ Specific heat of fluid (Kcal/kg.deq)
{(for water, CP= k Kcal/kg.deq)

a ; Heat transfer coefficient of fluid in the pipe
o (Kcal/m2. h.deg)
{ordinarily, a= Ow)

¢ Heat transfer resistance (m.h.deg/Kcal)

R
In ; Natural logarithm, 1ln x = 2.30 log x

@ 3 Base of natural logarithm, e = 2.71828
D, ; Outside diametér of pipe including insulation (m)

o i Thermal conductivity of heat insulator (Kcal/m.h.deg)
D; + Inside diameter of heat insulator : i

(Outside diameter of pipe) (m)

- e
+ .-d.

.Table 6. Thermal conduEtivity of various

heat insulators { )\ o)

'fypé of insulator ‘ Thermal conductivity (Kcal/m.h.deq)
Ashestos 0.041 - 0.065
Dia;am earth 0.075 - 0.097
Rockwool 0.033 - 0.052
Glasswool - 7 . 0.027 - 0.057
Mangnesium carbonate L 0.048 = 0.070
Cork carbide | | 10.035 - 0,046
Cowhair felt .0.036 - 0.046
Foam polystyrene | 0.029 - 0,036
Foam polyethvlene ‘ ' 10.034 - 0.04l

‘..l
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Where R is ¢
(1) For exposed bare pipe
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(2) For exposed pipe with insulation : -
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in —2— .....(3")
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Fig 7a. pipe with
insulation

Where
LR " Outflow temperature )1°C) at the end
of pipe with length L (m).
t 'Extérﬁalltemperature °c)
tl ! Temperature at the entrance of pipe ( C)

By

i .Outside dJ.ameter of pipe (m)
; Inside dlameter of piipe (m)
: Length of pipe = | | . (m)

thermal conductivity (kcal/m.h.deg)
In the case of CPVC pipe = 0,095-0,120(Xcal/m.h.dag)

> oa v



12, Resistance to chemicals
One of the features of CPVC.pipe is iﬁs high resistance
to acidic and ?lkali,substances. .H$wever, the usé of this
pipe foi carrying Ehemicals such as creoéote, asphalt,' '
acetone, and ketoné, or hot chépicals shouid be avqided."Also{
remember to contact;fhe manufaétufer‘to find ouﬁﬁif yoﬁ could
apply to installed CPVC pipe any of the various rust pre:ventive
agents or paints, insecticides, antiseptics and cleaning agents.
o ©
IV. Basic information for fesign and installation wo;kk
-l. Maximum working pressure )
In general, the maximum working pressure of pipes is derived
from the burst pressure by considering safety factor and working
conditionis of the pipes. _
Table 5 gives values for the maximum working pressure of CPVC
pipé based on actual field resalts and various tests, conducted
with emphasis placed on the creep sﬁrength at high-temperatures. -
Table 5. Relationship between maximum working

pressure and working temperature

rking temperature
(“c)

. 5-44 | 45-55 56-65 66-70 71575 76-8q 81-85| 86-90{91-95] 96-100
Nominal _ : .

size
50mm and less | 7.5 7.5| 6.5] 6.0| 5.5 5.0] 4.0 3.0 | 2.0 1.5

65mm and more 7.5 6.0 6.0 5.0 4.5| 4.0} 3.0 2.0 1.5 1.0

2. Temperature drop
CPVC pipe has excellent heat retaining properties due to low
heat radiation resulting from the low thermal conductivity of the
Pipe as shown in Tabkle 3. The temperature drop can be calculated )

by using the following formula.




10. Thermal conductivity
As shown in Table 3, CPVC pipe is advantageous over metal
pipes for its extremely low thermal conductivity and low heat
loss. For example, one's hand may be burned by touching an
cxposed metal pipe containing hot water of 85°c, but one can
fixmly grip CPVC pipe in the same condition iwth onlg a warm feeling.
This shows the excellent heat retemtion of the CPVC pipe.

Table 3. Thermal conductivity

Type of pipe Thermal conductivity - Ratio (CPVC = 1)
(Kecal/m.h.dey. )
CPVC pipe o1 o 1.0
Polyethylene pipe| 0.31 2.8
Stainless steel pipe 16.00 ’ 145.0
Steel pipe 39.00 . 355.0
Copper pipe 332,00 : 3018.0
Aluwminum pipe 196.00 1782.0

Note; The lower the thermal con;iuctivitv.

the lower tiwe heat radnat i,

1ll. Resistance to electricity
As shown in Table 4, the high electric resistance and excellent
insulating property of CPVC pipe makes the pipe most suitable

for use with electric water heaters.

Table 4. Electric resistance of pipes.

Type of pipe Resistance (J&cm) N
CeVC pipe 5.5 % l')15
Copper pipe 1.7 x 10
‘Steel pipe 10 - 20 x 10_6
AlumiTum pipe 2.8 x 10°°




Hydraulic features

Unlike steel pipe, CPVC pipe is free from rust and corrosion,

and requires no consideration of friction changes resulting

From long-term use. It is an ideal pipe with a permanently smooth

inside surface and very li-tle fluid friction.

Water quality preservation features

CPVC pipe, being free from red rust (in the case of steel pipe),
green rust (in the case of copper pipe}, and zinc effluent (in the
case of galvanized steel pipe), does not pollute water, and has

been recognized as the most sanitory pipe.

Coefficient of linear expansion

CPVC pipe, like ordinary PVC pipe, polyethlene pipe, and

polypropylene pipe, is thermoplastic and has a coefficient of
linear expansion larger than that of metal pipes.

The coefficient of linear expansion of CPVC pipe is about 6 times
that of lead pipe. Table 2 gives these values for the various

types of pipes.

Table-2. Coefficient of linear expansion

Type of pipe Coefficient of linear expansion
(1/deq)
. ' -5

CPVC pipe 7 x10

Steel pipe 1.22 x 10-5

Copper pipe 1.71 = 10-5

lead pipe 2,90 % 10—5
Polypropylene pipe - 14.5 x 10-5

Note; The smaller the coefficient of linear expansion,

the smaller the expansion and contraction.



Note; The strength of the jointed part is given as
a percentage of the strength of the pipe.

Fig. 5. The strength of jointed part and curing time at

strength of jointed part
tv)

(2}

room temperature.
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Curing time (Hr)

Strength of jointed part at high temperatures

when solvent cement for CPVé pipe is used to join CPVC pipe
and fittings, and be-cured during curing time as in Fig 6. at
room temperature and then be conditioned at 90°C in a ho;
water for a period of 30 minutes, ‘

the strength of the jointed part against water pressure are
as ' plotted in Fig. 6.
Note; The strength of the jointed part is given as a

percentage of the pipe astrength.
Fig 6. Strength of jointed part at 90°C.
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6.
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The relationship between temperature and modulus of longitudinal
elasticity.
The modulus of longitudinal elasticity is‘affected by the
temperature in the same way as the tensile strenggﬁ.
Fig,4. shows this relationship for CPVC pipe.
The modulus of longitudinal elasticity of CPVC pipe also
decreases with the increase of temperature, but the elasticity
is substantially stable without sudden drop for temperatures
of not more than 100°C. P :
Therefore, the pipe is substantijally free from abmormal defor-
mations in the high temperature zone. '

Fig 4. The relationship beﬁween temperature and

modulus of longitudinal elasticity
. i
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The relationship between the strength of jointed part

and curing‘time at room temperature.

Fig 5. gives the relatlonshlp between the strength of the
]Olnted part and the cring time after the cement is applied
to CPVC pipe and fittings at room temperature. )

It shows that in about five hours after application; tﬂe
strength of the jointed part is nearly 90% of the strength of
the pipe. ‘



Fig.2 The relationship between temperature and

‘burst pressure
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The relationship between temperatnre and long-term resistance

to water pressure (creep strength)

One of the methods of estimating'a }ong service life of CPVC pipe
is the creep test. Values in Fig. 3 give'the relationship between
the hoop stress and the time reguired for 5% deformation of the

outside diameter of BODC.

.=

With CPVC pipe, 5% deformation of the outside diameter is taken
as a limit in considering the safety of the pipe.

Fig 3. Creep curve
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Fig.2 is computed by using Naday's formula.

Where

2ft

gf: 3+ © ............(Naday's'fo;mula)

P; burst pressure (kg/cmz)

t; - wall thickness of pipe {cm)

£; tensile strength at working temperaturs
" (kg/cm?)

D; outside diameter of pipe {(cm)

da inside diameter of pipe (cm)



The relationship between temperature and tensile strength
Fig.l gives the tensile strength of CPVC pipe calculated from
its burst pressure. As shown by the curve, the tensile strength
of CPVC pipe decreases with the increase of temperature.
The eguation between temperature and tensile strength is given
by formula 1. | '

~£= 550 - 4.6 ' (1-20) e @)

where £; tensile strength (kg/cm ) at temperature r°¢.
T; temperature (°c) .

Fig.l shows that CPVC pipe holds its strength better than
ordinaxy PVC pipe, and there is no abrupt drop of strength up to
120 C. Therefore, it can be seemn that CPVC pipe maintains

sufficient strength at temperatures up to 100%¢.

Fig.1l The relationship between temperature and

tensile strength

| -y

0 i -
0ty 20 30 49 50 £0 70 80 80 100 110 120 130
{G)

'remperatu.ra
The relationship between temperature and burst pressure
Fig.2 gives the relationship between temperature and burst pre-

ssure of CPVC pipe. The figure shows that the burst pressure of

CPVC pipe decreases as the temperature increases, but a comparison

with the maximum working pressurz in Table 5. indicates that the

pipe is sufficiently strong enough,



Table - 1. Basic properties of CPVC pipe
o
(at 20 °C}
Properties Unit Test method | CPVC pipe | Ordinary
‘ PVC pipe
Specific gravity ASTM D-792 1.48 . 1.41
?hy51ca1 Hardness Rockwell R AST™ D-785 1.40 "120
Water absorption mg/cm2 ASTM D-570 0.04-0.06 0.04-0.06
Tensile strength kg/cm2 JISK 6742 500-550 500~-550
Bending strengyh kg/cm2 " ASTM D-370-59T 900 860
Compressive strength kg/cm2 ASTM D-695 |° 700 660
, Shearing strength kg/cm2 ASTM D-732 ° 420 400
Mechanical| Elongation % 20=60 50-150
Modulus of elasti- 2 4 4
city kg/cm ASTM D-747 3x 10 3x10
Poisson's ratio ) 0.38 0.38
Impact strength
(charpy) kg-cm/cm ASTM D-256-560 5.0 5.0
Coefficient of linear o ~1 . -5 -5
expansion c ASTM D-696 6-8x10 6-8x10
specific heat cal/deg.q 0.2-0.3 0.2-0.5
Thermal '
Thermal conductivity Kcal/deg.m.h 0.095-0.12 0,11-0.14
Softening temperature % JISK 6742 123 86
Fabricating temperature ©°C 150~160 120-150
Flammability ASTM D-635056T Self- Self- _I
extingui- extingui
shing shing
o 15 «
Specific volume cm ASTM D-257-64T 5.5x10 " More than
40
Electrical resistivity
Dielectric strength kv/mm more than More than
, 10 40
Dielectric constanr 20°c 1xkc| as™M D-150-54T 3.2 3.2
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{22} Solvent cement No.1l00
for CPVC pipe

Nominal | Amount needed Number of
size | per joint. jqints possi=-
{gr.) ble per can
g of 250 gr.
13 0.7 | 357
16 1.0 ' © 250 .
20 1.5 . ' 166
25 2.0 © 125
30 . 2.5 . 100
40 3.5 o7
50 5.0 - 50
65 6.5 1 38
75 | 8.5 . 29
100 13.5 18

°Note; Allow some 30% extra for field
losses and seasonal fluctuations

in the amount needed for joining.
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SuperbendA(Expansion joint)

—_— i“#?
mmd

14

No. Part designation | Material
1. Nipple Brass
2. Cap nut Brass
3. - Packing Asbestos
4, Core metal Brass
5. Ring Brass
6. Stainless tube Stainlerss
: steel
7. Braid Stainless
steel
(21} Thermotop

[ SO

Male thread -

|

. Unit; mm
er
Nominal Tota]{h Tube ! Fitting
size length d D | Thread 1l
{L)
16 (13) 6541 13.,0) 20.5 PTH 17
7001 19.11 27.7 PTH |19
754 | 25.4] 34.8 PT 1 22
Unit; mm
Nomial L d Thread
size ‘
13 20 10 PT %"
20 117 15 PT %"




(17) Short pipe with tapered core

and flange Unit; mm

' Noyinal L ' a D C
size . A

13 70 13 75 | ‘55

16 80 16 80 560

- 20 88 [ 20 85 65

25 107 | 25 95 | 75

30 114 .31 111571 20

40 132 | 40 120 95

50 152 | 50 130 105

65 169 | 66 155 130

75 176 | 77.4 {180 145

100 216 (100 200 160

Note 1. Flange shall be a tapered
flange. ' A

Note 2. The material of tapered
core shall be Brass (up to
25¢) Bronze (above 30g).

Unit; mm

Nominal D L H
size
13 158 | 212 167
16 188 256 199
20 218 305 231
25 248 . 358 | 264
30 280 406 299
40 316 537 340
S0 378 638 408
: . !
: | .ﬁ
Unit; mm
Nominal
size | H . L Rl R2

65 670| 1260 300 ! 200
75 | 798| 1490| 350 | . 245
100 | 930| 1740{ 400 | 300




(14)

(L&)

Tapered union for steel
pipe {(female thread)

Valve socket )

12

Unit; mm

Nominal size L Thread
13- 771 PT &"
16 89| PpT A"
20 - 96| ‘br 3/4"
25 .| 112} pT 21"
30 "+ 1'121] PT 1 1/4"
40 i 1 145 PT 1 X&*
50 1 163{ PT 2%.

Note ; The thread shall be the
tapered female thread
-under ISCO R7.

s

(oL

Unit; mm
Nominal L a D

gize _

13 *mw;\-ag,“15.95*16.05~§19.2o
16 111 1%.95-16.05] 19.20

20 123 22.30-22.40] 28.20

25 142 28.66-28.76| 34.25

30 153] 35.61~35.11| 39.25

40 179} 41.38-41.50| 50.25

50 -201{ 54.08-54.20| 61.25

Note; The standard of copper pipe

. shall be A.S.A. B16.22-1963

Unit; mm
Nominal| . D | Thread

S51ze . : _

13 64 27.5 PT &

16 70 31 |LPpT N

20 85.5 |:36 | PT 3/4"
25 99 42 PT 1" |
30 109 48 PT 14"
40 114 58 PT 1k"
50 132 70 PT 2"

Note; The thread shall be
- tapered male thread under

IS

O R7.

the



{11) Faucet elbow - : Unit; mm
N°‘;‘;’;:1 g ! 1] D | Thread
e ' 13 32 | 29] 27.5 | PS %"
' 16 38 | 32} 31 PS %'
. r 20 51 | 36| 36 PS 3/4'
i o if Thread , 25 | 59 | 40| 42 ps 1"
N
1 : ' Note; The thread shall be the
b g - ~ parallel female thread under
1S0 R7.
{12) TFaucet tee ‘
D e . _ ' Unit; wmm
\\4. ‘:::%"‘ ) 1 Nominal size| H L Thread
T

13 29 64 Pg X"

unw‘_

‘Note ; The thread shall be the
parallel female thiread
under ISO R7,

s L -
(13) Tapered union for steel B Unit; mm
pipe {male thread) Nominal size| L Thread
13 . 92 | PT &"
. S 16 104 | PT %"
%m\ﬂ.A ‘vg? B 20 113 pr 3/4"
el ""‘ﬂ@j‘ . j ) 25 131 PT I"
30 143 PT 1 1/4%
Thread 40 167 | PT 1 %"
50 189 pT 2"
- L ~m-1 Hote} The thread shall be the

tapered male thread under
I50 R7.



(8) 22 %° Bend Unit; mm
Nominal size R F
13 40 43
le 45 49
20 50 57
25 | 80| se4
30 00| 70
40 ' 120 87
50 }60| 100
65 200§ 110
75 245) 112
100 300| 142
o
(9) 180" Bend : Unit; mm
Nominal size R F I .
13 70 43 113
16 80 49 129
20 90 57 | 147
25 105 64 169
30 120 70 120
40 140 | 87 | 227
50 . les 100 265
(10) Faucet Socket ' | Unit; ‘mm
Nominal size! L D Thread
13 45 27.5 PS &
16 50 31 PS A"
s 20 63 | 36 PS 3/4*
S f! -‘-1\ ! 25 71 | 41 Ps 1"
‘T ‘ ! o
i 4]

Note; The thread shall be the
parallel female thiead under
IS0 R7.




(5]

(7

Elbow

450 Bend

Unit; mm~
Nominal H
size N
13" < 3T
16 .38
20, 5O
25 58
30° 65 -
40 .82
50 .96 ¢
65 110
75 120
100 155
Unit; mm
Nominal R F i
size ) Kg’rv*
13 40 43
16 45 49"
20 50 57
25 80 64"
30 100 70
40 120 87
50 160 100
65 200 110
75 245 112
. 100 300 142 -
11 'ii-l- mm.
Nominal ‘R [iR
size :
13 40 43
16 45 49
20 50 57
25 80 64
30 100 70
40 120 87
50 160 100
65 200 110
75 245 112
100 300 142




(4) Tee Unit; mm

Nominal size H L

13 21 62

16 a8 76

16x13 33 73

20 50 | 100

20x13 35 g3

20x16 1 40 96

25 58 | 116

25x13 38 | 104

25x16 43 | 107

25x20 53 | 111

30 65 | 130

£ 30x13 °| 46 | 110

i 30x16 51 | 116

- . , . 30x20 56 | 118

30x25 61 | 124

_ _ 40 82 | 164

. 40x13 52 | 132

- Loy . -40x16 54 | 136

40x20 62 | 140

40x25 67 | 146

Cumbined tee t 40x30 71 | 152

n 50 96 | 192

. P 50x13 58 | 148

50x16 70 | 196

50x20 68 | 156

50x25 73 | 162

50%30 77 | 168

50x40 88 | 180

65 110 | 220

*  5x13 141 | 220

*  65x16 145 { 220

*  65x20 150 | 220

*  5x25 155 | 220

*  65x30 155 | 220

*  65%40 170 | 220

*  65%50 178 | 220

e ] . 75 120 | 240
*  75x20 160 | 240 .

*  75x%25 165 | 240

*  75%x30 | 165 { 240

*  75x%40 170 | 240

*  75x50 188 | 240

100 152 | 304

*  100x20 198 | 304

* ' 100x25 203 | 304

* v100%30 203 { 304

*  100%40 203 | 304

*  100x50 226 | 304

*  100x75 235 | 304

Note; The mark * indicates
combined tee.



{2) Socket Unit; mm
Nominal L
size
13 | 44
16 55
. 20 75
125 85
30 95 .
.40 | 117
. 50 133
I : o
- S 65 | 120"
I E— B 75 1 170
100 | 200
Uni€, mm
{3) Reducer Nominal sizeg L
lox13 02
20x13 &8
20x16 .74
25%13 86
25x16 . .80 ..
25x20 B 81
*  30x16 - 158
30x20 95
30x25 93
40x20 110
40x25 120
40x30 - 114
injection ¥ 50%25 273
= moulded *  50%x30 223
50x40 136
: *  65x30 315
R e —— *  65x40 247
*  §5%50 175
*  75%40 344
e * 7550 275
fabricated ¥  75x%65 187
i At | * 100x50 103
* 100x65 315
* 100x75 220
T ‘ :

Note; The mark * indicates
fabricated,



II. Specifications of pipes and fittings
l. Pipes
Nominal| Qutside | Tolerances| Wall | Tolerances Approximare | Calculated
size diameter| on thick| on wall inside weight
— ogtside ness| thickness diameter gr/m
diameter mm mm mm ‘
mm
13 18.0 $0.20 2.5 $0.30 13.0 195
16 22,0 +0.20 3.0 +0.30 16.0 286
20 26.0 0. 25 3.0 +0.30 20.0 347
25 32.0 $0.30 3.5 +0.40 25.0 502°
30 38.0 0. 35 3.5 +0.40. 31.0 607
40 48.0 +0.40 4.0 +0.40 40.0 885
50 60.0 +0.50 5.0 +0.50 50.0 1383
65 76.0 +0.50 5.0 +0.50 66.0 1785
75 89.0 +0.50 5.8 *0.50" 77.4 2426
100 114.0 +0.65 7.0 +0.60 100.0 3766
Note 1. Standard length of pipe shall be 4000mm +10mm,
Note 2. The colour of pipe shall be dark brown.
2. Fittings
(1) Dimensions of socket part
(Unit; mm)
Nom@nal D dl 1 d
size
13 27.501.18.251¢ 20 14
16 31.001( 22.25 25 17
20 36.00} 26.35} 35 21
25 42.00| 32.35} 40 26
—— 30 46.001 38.60 | 44 31
—r{ t | 40 | 57.00| 48.70 | 55 40
= - B 50 70.00 | 60.80| 63 51
"L_\-——-—-__._L 65 | 87.30| 76.80 | 69 67
75 ;02.00 89.80¢| 72 77
A 100 [130.00{115.00 [ 92 | 100




In addition, the corrosion - resistant and stable
surface condition gurantees that there will be no drop

in the flow rate.

(7} Low acale growth
CPVC pipe is much less susceptible to scale growth than

“metal pipes and, being plastic, is free from rust lumps.

(8) Excellent raﬂ.stmco to electricity )
Because of its. excellent resistancs to electriclty.
the pipe is free from electric leak accidents.

{9) Light weight
The -specific gravity of CPVC pipe is approximately, 1.5
which is much less than other heat resistant pip,e-' and
makes the pipe higiy. advantageous: for hot spring pipe
installations which requires high transportatior; costs, as
well as .for indoor hot water supply piping. ‘ '
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Applications & features of CPVC pipe

Applications

CPVC pipe, with high resistance to heat and chemicals and

o
S

excellent mechanical properties, may be used ‘in a variety of ¢

applications.

It is particularI?Qadvahtagéous for;

(1)

Hot water supply plpes

(2) P1p1ng for heatlng systems
T
(3) Piping for alr-condltlonlng systems
. Eig » i
{4) Hot water ducts in hot sprlngs )
Features o '

(1)

(2)

A3)

(4)

(5)

(6)

Standlng use for temperatures up to 100 C.

‘It is satlsfactorlly more stable than ordlnary PVC pipe ln a

thermal zone.,

4

Excellent resistance to corrosion
It is highly ‘resistant. to corrosion, extremely durable againét
chemicals, "and ‘it does riot have any detrimental effect oh the

composition of the water. -~ - .- ¢ - SR

Economy : s . O . L 7 il - et

+

CPVC is an in.expensive heat-resistant pipe materiali» .- .-

-In addition, the low installation cost makes the enti¥e work '

substantially .economica. E _ S e

Simple installation work
Installation is very easv and simple, because the TS method

can be used in the same manner as for ordinary PVC pipe.

Excellent heat insulation
The low thermal corductivity - approximately 1/360 of steel
pipe =~ results in excellent heat retension for the fluid in

the pipe.

Low fluid friction
Because the surface of CPVC pipe is very smooth, the fluid
friction is low and a smaller diameter pipe can be used as

compared with the ordinary metal pipes.
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Heat-resistant unplasticized chlbrinated pquvinyi chloride

(CPVC) pipe can carry high teuperature fluids up to 100°C. It is
excellent for hot water supplying and airconditioning pipelines.

Together with the economic development .of the nation, Etyles and
'standards of living have improved grazatly and hot water supplying

and air-conditioning systems and equipment have becdmg an essential
part of modern living. - ' o |

However, convéntional pipe materials have the ptoblams of‘water_quality
suéh as red water and green water, and low resistance to corroSibn which“
shortens their service life. ‘Today, therefore, néw piéés with'high
resistanée to heat and cofrosion are ﬁidely ih_demand. fIn respbnse

to theis, Sekisui Chemical Co.,Ltd., a manufacturer of a wide variety
-of corrosion-resistant pipe materials, has worked hard over many vears
in this field, and has succeeded in developing a héatfresistant CPVC pipe
- ESION HT PIPE - which is excellent and outstanding in all respects,

including heat resistance, corrosion resistance and workability,

Remember, too, that ESLON UT PIPE, although it has maﬁy advantages
over conventional metal pipes, is a Plastic pipe with properties and
features differeht from metal pipes, and precautions herein contained.
for working with the pipe shou!d be carefully followed



Strength of jointed part

7. Hydraulic features
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9.

10, -
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12,

Water quality preservation features
Coefficient of linear expansion
Thermél conductivity

Resistance to electricity
Resistance to chemicals

IV. Basic information for design and installation work
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Maximum working pressura
Temperature drop

Head loss : ©

Thermal expansion, thermal contraction and thermal{

stress

How to adjust for expansion and contraction
Supporting methods

Installation through the wall and_gmbeddin§ in the
concrete masonry. i.;'_ 7 ”“ i '
Installation of ﬁot watér supplQJc;ck

Heat insulation methods | |

Joining methods of CPVQ pipe

General precautions
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