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Abstract The objectives of this paper are to study the performance improvement of waste heat recovery from a boiler,
by the Cured-In-Place-Pipe(CIPP) process. The conventional apparatus does not utilize the waste heat from the boiler during
the process. However, the present apparatus recovers the waste heat from the boiler. When the new apparatus is used,

the bending strength and modulus of the CIPP becomes double, and is over 45% stronger, than the required conditions,
respectively. It is found that the energy consumption reduces to 50%, by recovering the waste heat from the boiler, and

the oil consumption amount reduces to 1/3, compared to the conventional apparatus.

Key words Cured-in-place-pipe(3 "7 3} ), Plate heat exchanger(#% €11 %17]), Waste heat recovery(H & 3] )

¥ Corresponding author, E-mail: ytkang@khu.ac.kr

1. M B

Feliz @Al oF 7% kme] EF SHFUAT} A
Hof glou], Yrie sFuAe i
3 #ho] o7 a5 fEolY BHE f9 @
A sow A7y AEAE oplstn on

o S
S Ao g e T Be] WE s
o B2 wsh} vl EE FABY T UAOR o]
HQl AA o] WA mAA R glon], el

A RE PAZ} AAA ANE A Qow ot v
= A g

AAHA TRl A= ol g pe Besrnrel )
CRFEA BAE AXNEG FAe] 2E Bow
wWAEE Al ofEskal ok 2y o] Hd &
Aol wre wAvTe] As|s wE B4 0w
E2E% 9 ALY Foz o AT 4B
S op1E B oluet W ARSH|ES WAL 9L
o S 1990 ] 2RE wRe] FF glo] wF
HE B, B vEE Baeyge] R A8y
o gtk MEd wrEe 24eAe ALY 2
oz A TAZ|ZEE] F7)8E wEEAR AT Al
5o B9, #3117 Ago R ek A EA|, Ak A

2 ot

—

X
3:0
s
oS o
Ol g%

X o

=
4
)
H,
f
o
+
ol
e
rlo
rlj
ot
il
ol
o
G2
=
3 £
I

Jo
By
i)
2

[e]
o
r‘g—v‘
o)
oM.
ot
&
e

=
=
1o
o 1
E{@ to

b
o f o
o o,
oﬁ‘ e r; A
ooy 24
a3 2

HEE FuE A PR A &
$3hs PU 3718 ol et Wl duh &

= A9 e B9 Algdolstn, 1 BS
o

Z 9 opp

ol

)

o 52

(e}

e

B

H

L

2

=

>~

>

oo

rin 9

i

o

£ =8
0, oI, ¥ i)

oo

e
of oX oz X Nt O

A3 gleh, 29 e o] gah
719 g%l WE wale] w7
I AssE wRe T 9
Wb B mRel e 71Ee w2 1w gy
el 7% olgdl naAE WLe
Agstel AaA71E Fgel walee] 9

Hd o 1 b u2 O

=3
riet
N
[t
o
oo
ol
1
o
Sot
4
ol
rlr
ol
i)
o
2
>
o



3t} oo uwlE}l o YA ALEHS FA B AT,
BEA7 5 e Aow e

Fig. 1

supply

Air Compressor
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Fig. 3 Photo of the plate heat exchanger.
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Table 1. Results of the aboveground test

Reql}1fed Test result

condition
Flexural 32 )
strength [N/mm’] 62.3[N/mm’]
Elasticity of 1760 )
flexure [N/mm’] 2570[N/mm’]

Table 2. Results of the underground test

Requ.lfed Test result
condition
Flexural 32 , 62.3 ,
strength [N/mm] [N/mm]
Elasticity of 17602 26002
flexure [N/mm’] [N/mm’]

Table 3. Comparisons of energy consumption

Conventional New
apparatus apparatus
Water tem 15~25T 60~70T
P: (Avg. 20C)  (Avg. 65C)
Total water 1500 kg
Steam temp. 110TC
Total calory 67,500 kcal 135,000 kcal
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Table 4. Oil and water consumption amount in the
conventional apparatus

Oil Water
Diameter Length consumption consumption

[mm] [m] amount amount

(L] (L]
450 27.6 57.7 898.5
450 64.3 89.9 973.4
450 12.55 51.5 585.9
400 105.7 115.1 1392.8
400 22.8 59.7 725.5
400 70.5 76.6 908.4

Table 5. Oil and water consumption amount in the
new apparatus

Oil Water
Diameter Length consumption consumption

[mm] [m] amount amount
(L] (L]
450 62.7 18.21 25.1
450 27 4.68 17.9
450 58.8 14.61 21.2
450 12 2.88 11.8
400 323 7.03 21.7
400 32.7 5.04 18.1
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