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An Application Study on the Actual Site for Using Waste Heat
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Abstract — Heat is wasted by unconcern in industrial complex. This paper presented for using waste heat,
which investigated step by step from searching waste heat to starting construction before and directly applied
for the using waste heat in the actual site. Especially, using heat is assessed by investigation of heat supply
and demand. Design of heat transportation system was made base on analysis of heat balance between
demand and supply, which was analyzed by economical efficiency and property. Payback-period on invest-

ment was 1.909 years that was comparatively a short period of time in assessment.
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Fig. 1. Work flow for using waste heat.
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Table 1. Standard for decision attribute.

Economy Technique Environment Selection
0 No Impossible  Over the law No
i Yes possible In the law Yes
Selection=EconomyxTechniquexEnvironment (1)
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Table 2. Steam condition of supply.

Pressure Temperature supply load
(kg/em?) §©) (th)

Waste heat boiler 21 290 20

Energy Engg. J (2001), Vol. 10(4)
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A TFE & e B2 21 kgem™® 4, 290°C
9 &%, 20vhe] EFS A I & A A
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Table 3. Steam load analysis of heat user.

Steam Load

Company Season  Unit -
Average Max Min

Winter T/H  2.98 3.09 2.82

Dl
Summer T/H 2.15 2.25 1.94
D2 Winter T/H 0.047 0.05 0.043
Summer T/H 0.044 0.045 0.043
D3 Winter T/H 1.94 2.24 1.75
Summer T/H 0.35 0.64 0.17
D4 Winter T/H 1.22 1.78 0.58
Summer T/H 1.38 1.76 1.16
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Fig. 2. Monthly steam load distribution of DI1.
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Fig. 3. Monthly steam load distribution of D2.
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Fig. 4. Monthly steam load distribution of D3.
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Fig. 5. Monthly steam load distribution of D4.
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Table 4. Condition for selecting heat user.

Demand
DI D2 D3 D4
MAX 23 55 7 10 17

Capa. Supply

Pressure
(kg/em® « £) MIN 19 38 3 5 17
AVE 21 46 5 75 17
Temperature MAX 300 160 120 179 200
gcf' MIN 280 155 120 151 200
: AVE 290 157 120 165 200
Quantit MAX 80 5 05 7 4
h) Y MIN 40 45 03 5 15

& ) 20 47 04 6 27
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Table 5. Combine analysis for selecting heat user.

Demand
D1 D2 D3 D4
Pressure O O O A
Temperature O O O O
Quantity O O O O
Quality O O O X
Total O O O A
% Note : O Good A Normal X Poor.
S D4
A
S D4
filter
B

Fig. 6. System for using heat waste of D4.
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Table 6. Assesment of decision attribute for D4.
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Table 7. Calculated thickness of pipe.

Case Economy Technique Environment Selection

A 0 1 1 0
B 0 1 1 0

Calculated Pipe
thickness thickness

200 7.4527 8.2 40

Diameter (A) SCH.NO

Energy Engg. J (2001), Vol. 10(4)
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Table 8. Annual supply cost for heat user’s demand.

colAl

. Demand-Co DI D2 D3 Total
Desired steam
MAX Steam load (ty) 39,600 1,500 61,300 102,400
Supply price (¥million/y) 880.5 333 1,363.0 2,276.8
MIN Steam load (t/y) 35,640 900 43,800 80,340
Supply price (¥ million/y) 792.4 20.0 973.9 1,786.3
Table 9. Annual production cost of heat user.
. Demand-Co DI D2 D3 Total
Desired steam
MAX Steam load (ty) 39,600 1,500 61,300 102,400
Supply price (Wmillion/y) 1,662.0 62.9 2,572.8 4,297.7
MIN Steam load (ty) 35,640 900 43,800 80,340
Supply price (¥ million/y) 1,495.8 37.7 1,838.3 3,371.8
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Table 10. Comparing production cost of user with
supply cost in MAX.

Demand-Co

. D1 D2 D3 Total
Price

produced steam price
of Demand-Co
(Fmillion/y)<A>
Supply price
(Wmillion/y)<B>
difference
(Fmillion/y)<A-B>

1,662.0 62.9 2,572.8 4,297.7

880.5 333 1,363.0 2,276.8

781.5 29.6 1,209.8 2,020.9

Table 11. Comparing production cost of heat user
with supply cost in MIN.

. Demand-Co 1,y p3 ol
Price

produced steam price

of Demand-Co 1,495.8 37.7 1,838.3 3,371.8

(Fmillion/y)<A>
Supply price

R s 7924 200 9739 17863
difference 7034 177 8644 15855

(Wmillion/y)<A-B>
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Table 12. Comparing production cost of user with
supply cost for estimating cost.

Table 13. Cost estimation break-down.
(Unit : one million¥¥#)

. Demand-Co 1y p3 oqal
Price

estimated price (ty) 21,420 403.6 7,482.4 29,306.0
produced steam price
of Demand-Co 899.0 16.9 3140 1,2299
(¥ million/y)<A>
Supply price
(W million/y)<B>
difference
(Wmillion/y)<A-B>

4763 89 1664 651.6

4227 8.0 1476 5783
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Fig. 7. Comparison of steam prices.
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Table 14. Estimating pay-back period.

Investment Supply price pay-back
Supply COSL agmillionsy)  Period
amount (*million) <B> (year)
<A> <A/B>
Maximum 1,244 2,276.8 0.546
Minimum 1,244 1,786.3 0.696
estimation 1,244 651.6 1.909

Table 15. Assesment of decision attribute for using
heat waste.

Selection Environment

1 1 1 1

Economy  Technique
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