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LCA for Production of Large-sized Pumps

by Hiroshi KOZUKA, Yasuko ETO, Haruo OKAZAKI, Aiko YOKOSUKA, & Yukiyoshi HATORI

LCA (Life Cycle Assessment) is a method of assessing the life cycle of a product to grasp its environmental impact, from its manu-
facturing, usage and all the way to its disposal. An LCA database, featuring environmental impact unit data of the supply chain com-
piled from environmental and production management data from Ebara’s Haneda Plant and associate companies, has been created. An
LCA system which uses this database for calculating the environmental impact of each product from its specifications has been devel-
oped. This system enables easy calculation of environmental impact by custom ordered, large-sized pumps, thus making it possible for
us to contribute to environmental protection by offering eco-friendly products. The promotion and implementation of activities for min-
imizing environmental impact can be done efficiently as the system is capable to reveal problems in each manufacturing process.
Keywords: LCA of product, Database by basic unit, Eco-friendly products, Activities for reducing environmental impact, Supply chain, Global

warming potential, Photochemical ozone creation potential, Recycling
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Table 1 Data from Haneda Plant
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Fig. 1 Overview of LCA flow for large-sized pump
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Table 2 Scenarios of waste assessment

Steel scrap From steel scrap to recycled steel
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Wastes Treatment process Avoidance of impact on environment by recycling
KT P A LB C R AE S & S [F] 5 D BEFk D B

Cast iron scrap From cast iron scrap to recycled cast iron Puroduction of pig iron with equivalent amount
il THAE LB C PR A 90 & 5 [F] /D BEk D %

Puroduction of pig iron with equivalent amount

SRARE
Wooden pallet The capacity of crushing : 1000 kg/d

(Fuel chip production)
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Conversion into heavy oil to supply calorific values
equivalent to those of fuel chips
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Waste plastics
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Combustion in incineration plant
Thermal energy recovery
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Conversion into heavy oil to be equivalent to that of
recovered heat
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Waste paper From newspapers to recycled
newspapers
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Production of newspapers equivalent in amount to
that produced from primary pulp

¥ viR—
Waste corrugated cardboard

YRS T R —IVNFRA
From corrugated cardboard to
recycled corrugated cardboard

IN=T VT EBRED 5V R =)D #E
Production of corrugated cardboard equivalent in
amount to that produced from primary pulp
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Table 9 Database by basic unit

S T8
Haneda Plant FC SCS
BrI3E - AT | B T AHAZ | R (B | B (8)))) e Wit | Tofb- 2l AR | SREFESE | EMR | SRRk
Development| Machining | Assembly Pre- Mechanical and | Painting | Distribution Other Raw Casting Raw Casting
and design arrangement| performance typical material material
test processes
%g o Equiv/(] | 04 | 1495 | 499 404 512 103 134 | 1594 | 603 | 1688 | 10171 | 2068
ﬁqu CO,Equiv./()] 0.58 243 0.72 0.58 0.73 0.74 0.82 2.35 2.68 275 56.3 3.25
o .
IE:;; Phosphate-Equiv./ ()] 0.04 0.21 0.06 0.05 0.06 0.08 0.13 0.78 0.19 1.39 40.8 142
POCP 1
[kg Ethene-Equiv./(i)] 0.15 0.70 0.35 0.40 0.18 17.7 0.28 1.56 0.30 1.14 413 1.27
Teg DCBEquiv/(] | 128 | 432 | 135 | 16 | 158 | 180 22 328 | 985 | 444 | 1406 | 562
ﬁ};rgo 0%333?; @] 233 79.7 24.6 21.3 30.2 24.9 0.8 50.5 336 93.2 11348 116
o .
—REANF—
Primary eneragy consumption 9.0 326 105 8.7 115 9.6 1.8 28.1 104 339 104 425
MJ (D]
SHE B L
R B AN B RS 5 NSRS | LR Outside machining
Large size Small size Large size Small size Heat- | &Yl | 4L | ANphnT
fabrication machining forging forging treatment | Long size | Medium size| Small size
machining | machining | machining
199 497 60 134 878 6204 536 2950 409 339 126 102
0.35 0.86 0.08 0.18 1.03 7.29 0.83 456 0.48 051 0.18 0.15
0.10 0.25 0.01 0.02 0.12 0.82 0.11 0.58 0.05 0.04 0.01 0.01
0.08 0.20 0.04 0.09 0.26 1.86 0.16 091 0.11 0.18 0.05 0.04
7.0 174 0.53 1.17 9.9 70 4.7 26 29 95 3.8 3.0
214 535 048 1.07 133 94 55 31 34 17.3 7.3 55
37 9.3 0.89 2.00 157 111 9.7 53 7.3 7.6 29 2.3

TN R No. 215 (2007-4)



KIR 7 OGN BT 5 LCA

5-2 IRRADIREATR

TAER AR 72 ) o BRBEAM 2 RI2 1R,

B TRARTIE, FE TRICBT 2 EMENITER
T 5GWP KO R AN F—{Hm, WOTHE, #
JLER AR BT 2 BT IREL O AN N3 5 GWP

—RIANVF—HEREIKE

—J7, WHILYTIE, MWL TREROHBR LR (8
73) BT BEINEHITER S S GWP LU —XKT %)V
FoHBEFPKEV, BETHETIEIVOCIIERT S
POCPA O BN A,

5-2-1 #HE, BERVEEMOLLE

%iﬁnntﬁtﬁfnn@f)ﬂ BREOEWIIOWT, AEEE
(AR ) M7z ) OBRAMIC L ) G 5,

Pk e W OMMEEL 4720 0OREAN X3
RS,

v L 24 (SCS14, SUS316) &, 3 Ak
(FC250) MK O%j 3 (SS440, S35C) T THBEH
MK E WV, 2k, SCS14, SUS3I6DHEEMKETH S

BGWP100 OAP BEP D ?\J—Xﬂﬁ\f*d—l’ﬁﬁ‘m
[t CO=-Equiv./t] [5 kg SO-Equiv./t] 5 kg Phosphate-Equiv./t] rimary energy consumption
opPOCP QHTP ! 20 (‘J t
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