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14 3 ḭ
︡ ḭ טּ
ISO14001 ︡ ︡ Ḯ
ḭ
︣

ḭ
︡

ḭ
וֹ ︡ ךּ ︣Ḯ

קּ ךּ ︣Ḯ ḭ
2004 ể 10.0צּ ︡ḭ ḭ אל

טּ ︣Ḯ ṕ ︣ Ṗ
ḭ ḭ2008 פּ 2012 5
1990 6% ︣ כֿ צּ ךּ ︣Ḯ ḭ

ḭ טּצּ ￼ḭ
2007 2004 6.7% ︡ ︡ Ḯ

ḭ ︣ ︣ ḭ ṕ
Ṗ ḭ 1Ṍ3 ︡ ḭ

︡ ךּ ︣Ḯאל ḭ
ḭ ḭ ︡ ḭ ︡

ךּ ︣Ḯ

צּ ︣ ḭ טּ ḭ
ךּ צּ ḭשּ Ṅ ︣ טּצּ

ḭ ḭ ךּ︡ Ṅ פּ טּצּ ︣Ḯ
Ṅ ḭ ךּ︡ ḱ

קּךּ ךּ נּ ךּ ︣ ḭ פֿ ףּ ךּ ︡ בֿ ︣Ḯ

20 5 20

2



Ẋ

Ẋ ḱ

1 24 24 7 48 102

1 20 26 8 47 100

1 2 3 4 5

120 120 120 120 120 40 640

129 129 99 114 98 19 588

1 2

12 12 24

13 21 34 3

19 5 1



Ẋ

ṕm 2Ṗ

51,886

36,575

29,504

4,314

122,279

ṕm 2Ṗ ṕm 2Ṗ

RC-5 1,325 6,390 S44.3

RC-5 501 2,226 S62.3

RC-3 362 1,010 H3.3 ,H12.3

RC-1 1,101 1,101 S44.3

RC-1 326 326 S46.3

RC-1 880 880 S57.3

1,629 1,694
S44.3

S44.3
S49.3

1,668 1,708

S44.3
S45.3

ṇ S50.2
S56.3

RC-2 876 1,640 S51.3

RC-1 302 302 S51.3

609 662 ṇ ḯ ḯ

9,579 17,939

4



1 H9.1 ṕ 234 Ṗ

פּ FRP 1
ṕ Ṗ

H16.3 ṕ 16 Ṗ

Sea Breeze FRP 1 H14.3

ṇ FRP 4

FRP 12

FRP 4

ṕm 2Ṗ ṕm 2Ṗ

RC-3 807 1,902 S39.3 ṕ Ṗ

RC-3 513 1,432 S39.3 H6.2 ṕ Ṗ

RC-4 2,362 4,961
S45.3 ṕ Ṗ

H8.3 ṕ Ṗ
H12.3 ṕ Ṗ

RC-2 130 222 S40.9 ṕ ḱ Ṗ

RC-2 414 750 S56.10 ṕ Ṗ

211 211 ḯ ḯ

4,437 9,478

(L)

2.96 H8.3 53

ṇ 1.49 H14.10 H22

2.35 H15.9 H22 5%

ṇ 2.77 H10.10
כֿ

NoxḱPM
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ṇ

6

17 18 19

ṇ ṕGJṖ 20,101.12 19,594.09 18,281.23

ṕt-CO2Ṗ 1,231.72 1,205.83 1,119.77

ṕm 3Ṗ 38,606 34,711 33,960

ṕm 2Ṗ 27,417 27,417 27,417

ṕt-CO2/m 2Ṗ 0.045 0.044 0.041

ṕt-CO2/ Ṗ 1.80 1.80 1.55

ṕEEIṖ ךּ ḯ ṕ
ḯṡ Ṣ צṖּלּךּ ︣ 2007 ḯ

Ṋ ︡ ףּ ︣Ḯ
כֿ טּ CO2 ︡ ךּ ︣ ḯ צּ ךּאל

צּ כֿךּ ︡ ךּ ︣Ḯ צּ ︡ ḯ
18 55 ︡ 0.049 ︡ Ḯ

ḯ1 טּ 1.55 ḯ
1 טּ צּ 1.3 ︡ Ḯ פּ
︣ צּ ︣ ḯ קּ קּ ︡ קּךּ ךּ ךּ ︣Ḯ



ḱ ṇ

1,292.20 ṕ kWhṖ

ṕLPG) 3.64 ṕt) A 84.15 ṕkl)
ṕ ) 2.48 ṕkl) 0.30 ṕkl)

60.00 ṕkl)
ṇ

46.52 ṕ kWhṖ

33.96 ṕ m 3)
8122 ṕkgṖ

INPUT

1,119.77 ṕt-CO2Ṗ
33.78 ṕ m 3)

8,047.5 ṕkgṖ
ṕ ḱ Ṗ 245ṕ Ṗ
ṕ Ṗ 188.0 ṕkgṖ
ṕ Ṗ 37ṕ Ṗ
ṕ Ṗ 668ṕkgṖ
ṕ ḱ Ṗ 86.4 ṕkgṖ
ṕOA ḱ Ṗ 30.0 ṕ m 3 Ṗ
ṕ ḱ Ṗ￼שּ 6.5 ṕ m 3 Ṗ
ṕ Ṗ 8.5 ṕ m 3 Ṗ
ṕ Ṗ 8.0 ṕ m 3 Ṗ
ṕ Ṗ 15.0 ṕ m 3 Ṗ

OUTPUT

וֹףּ

ṇ
18,281.23GJ

ṕEEIṖ
0.041 ṕt -CO2 /m 2Ṗ

7

64.89%

LPG
1.04%

A

20.71%

0.07%

0.39% 12.91% 2.14%

ṇ ṕ 19 Ṗ



(GJ)

1,292.20

( kWh)

9.97

(GJ/ kWh)
12,883.20

LPG

3.64

(t)

50.2

(GJ/t)
182.70

A
84.15

(kl)

39.1

(GJ/kl)
3,292.04

0.30

(kl)

36.7

(GJ/kl)
11.01

2.48

(kl)

34.6

(GJ/kl)
85.81

60.00

(kl)

38.2

(GJ/kl)
2,292.04

46.52

( kWh)

9.97

(GJ/ kWh)
463.80

18281.23

ṇ ṕ 19 Ṗ

ṕ 19 Ṗ

CO2 (t-CO2 )

1,292.20

( kWh)

0.555

(t-CO2 / kWh)
717.17

LPG

3.64 

(t)

50.2

(GJ/t)

0.0163 44/12

(t-CO2 /GJ)
10.92

A
84.15

(kl)

39.1

(GJ/kl)

0.0189 44/12

(t-CO2 /GJ)
228.02

0.30

(kl)

36.7

(GJ/kl)

0.0185 44/12

(t-CO2 /GJ)
0.75

2.48

(kl)

34.6

(GJ/kl)

0.0183 44/12

(t-CO2 /GJ)
5.76

60.00

(kl)

38.2

(GJ/kl)

0.0187 44/12

(t-CO2 /GJ)
157.16

1,119.77
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ẊISO14001
1972 אל ṡ ṕ Ḳ ṖṢ
ḭ צּ נּ אל ︡ Ḯ 20

ḱ אל ṕ Ḳ Ṗ
ךּףּ ḭ פּ ךּ ︣

טּ ṡ ỄểṢּצ אל ︡ Ḯ
כֿ ṡ ỄểṢ ḭוֹ לּ

︣ ︡ ḭ1996 ị ṕISOṖ אל
ISO14000sצּ ṡ Ṣ ︣Ḯ

ẊPDCA
ISO14001 ︣ ḭ ḭּפ
︣ ︡ וֹ Ḯ

ḭ צּ ףּ ḭ
︣ ṕPlanṖ ḭ
ṕDoṖ︡ḭ ḱ
ṕCheckṖ︡ḭאל ︡ṕAction Ṗ
PDCAלּ צּ ︣Ḯ

︡ ךּ כֿ ḭISO14001צּ︣
ṡể ệṾ ︡ שּ וֹךּ Ṣךּ ךּ

ךּ וֹ טּ Ḯ טּ ךּ
אל ṡ Ṣ צּ אל ךּ ︣Ḯ

9
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Ẋ
ṡ 21Ṣּצ אל ḭṡ ︣ Ṣ
צּ אל ḭ אל ḭ צּ ︣
︣ ︣ צּ ṇ ︡ ︡ Ḯ

ISO14001 צּ אל ḭṡ ︣
ṕ Ḳ ṖṢּצ אל ḭ טּ

צּ ︡ ︡ Ḯ
כֿ ḭ 1990 ṕ 2 Ṗ ︡
ḭ2008 ṕ 20 ṖṌ2012 ṕ 24 Ṗ 6%
צּ ︡ Ḯ

Ẋ
צּ ︣ ṕ ḭ ︣Ṗ

ḭ2004 ṕ 16 Ṗ 55 ḱ ︣
︡ ︡ ︡ Ḯ

ṡ צּ ︡
︣ קּ ךּ Ṣ ḭṡנּ 16

︡ ḭ ךּ אל
22 פּ 24 8Ṿ ︣ Ṣֿכ

בֿ ךּ ︣Ḯ
כֿ ︣ ḭ 16 צּ 1,200 (t -

CO2) ︡ ḭ 22 פּ 24 1,104(t -
CO2) נּ כֿ צּ ︣Ḯ

2002 ṕ 14 Ṗ ISO14001 ︡ḭ וֹ
ḭ ︡ ḭֿכ

פּ ︡ קּךּ ︣Ḯ

10

700

900

1100

1300

(t-CO2)

16 17 18 22 24

8%



Ẋ

Ṅ ӷךּ ︡ ךּ Ӵ
Ṅּצӷ

שּ Ӵךּ
ӷ ӷ כֿ צּ ︡
טּ לּךּ ︡ ︣ Ӵ

Ẋ

ISO14001 ṕ2004 Ṗ שּ ︡ḭ
ךּףּ ḭ טּ ךּ נּ

︡ḭ Ḯ ḭ
︡ḭ ︣ ︡ Ḯלּ

ểḰ ︣
ḭ קּ ︣

ỄḰ ︡ ḭ ︣

ễḰ ḱ אל צּ ︣
︡ḭ ḭ

ỆḰ ḱ ︣ ḭ

ḭ אל אל ḭ
אל לּ ︣ Ḯאל ︡ אל Ḯ ḭ

כֿ פּ ︢ ︣ Ḯ

2008 ṕ 20 Ṗ4 1

11



12

19

2006
1Ṿ ︣

טּ
שּ ḯ

0.6% ṕ
ṖḮ

ẍ

ḭ ︡ ︣
ṡ Ṣ ︡

Ẇ

ḱ
︢

3

ḱ צּ ︡
ṕ2 Ṗ

ḱ ṕ Ṗּצ ︡
︡ ṕ4 Ṗ

Ẉ

︣
1

15 ︡

Ẉ

ể ḱ וֹףּ ḱ
ḱ
ḱ ṕ3 Ṗ

Ẉ

︢
︣

︡
︣

ḱ ṇ ︡
ṕ2 Ṗ
ḱ וֹףּ ṡ ṇ
Ṣ

ḱṡ לּ Ẁ
ṇ Ṣ

ḱṡ ḱ ṇ ṇḱ
Ṣ

Ẉ

︣

צּ ךּ ︡ ךּ
︡ ẍ

Ẋ 19

︣
︡ ︣Ḯ ḯ

3 1 אל ︡ ︣Ḯ
︣ ︡ ︣Ḯ

ẑ כֿ ךּ ︡ ךּ ḯצּ︣ ḯ
אל ךּ ךּ ךּ ︣Ḯ

פֿ ךּ︠פֿ ︡ ḯּף ḯ32צּ︣ ṇ ︡ ףּ ︣ ףּ ךּ Ḯךּאל



13

קּ ḱ
︣ צּ ︣ ︡ḯֿכ
︡ ︡ ךּ ︣Ḯ
19 ךּףּ ḯ

טּ ︡ Ḯ

︣ ︡ ḯ
︣ ךּ ︡ ḯצּ 19 ︡
טּצּ פּךּ אל ︡ ḯ צּ ṇ לּ

︡ ︡ Ḯ

ḱ

ḱ ḱ
ḱWG

ṇ ṇ

Ṯ ṯ
ṕ

ṇ ṇ ( )Ṗ
ṕ ḯ

ḯ ḯ Ṗ

ṕ ḱ Ṗ
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ṇ

19 צּ ︡ ךּ 12 79 ḯ ṇ
ṇ 80.9 Ṿ ︡ Ḯ קּ פּ ṡ ṇ Ṣ

טּ ḯ ךּ 100Ṿ ︡ ︡ Ḯ
ṇ ךּ ḭ ṡ ︣

Ṣ ךּ טּ ṡ 100ṾṢ ︡ ḭצּ
19 1 פּפּ צּ ︡ḭֿכ ︡
קּ ︡ טּ ךּ ︡ ︡ Ḯ

קּ ︡ קּ ךּ ךּ︠פֿ ︣ ḭ
שּ ךּ ︡ ḭ 70Ṿ ︡

ףּ ︣Ḯ

20 2 ︡ ṡ שּ Ṣ ︡ ḯ
︣ ṇ

︡ ︡ Ḯ

ṡ שּ Ṣ ṕ ṇ ḱ ḱ
ḱ ṇḱ Ṗ

Pn-Pb ROHS

ḱ ḱ ︣ ḯ

ṇ 0Ṿ
ḱ 100Ṿּפ 70Ṿ
ḱ אל ךּ ךּ ḯ צּ
12g/m 2 טּ כֿ
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︣ ḱ

Ẋ
ḱ ￼ḯ ︡

︡ ףּ ︣Ḯ 19 ︡ טּצּ 15
︡ Ḯ

LHR ểṌễ

Ễḱễ ṇ

ễ

Ệ

Ệ ḱ

Ệ ḱ

Ệ PDCA

Ệ

C ệ ︣

1ḱ3Ṍ5 ḱ ḱ

1ḱ3Ṍ5 ḱ

ṇ

ṇ ṇ

ṇ

SCM



16

Ẋ ︣ ṕ Ṗ

ṇ ṇ CO2 ︣

5

CO2 ṇ טּ ṇ ︡ḭ
︡ כֿ ḭ פּ CO2

67.6 ṾḲ32.4 Ṿ אל Ḯ
צּ ︣ ḭCO2 146% ︣

כֿ ḭ ṇ צּ כֿךּ
צּ ḭצּ צּ ךּ
ḭ טּ כֿ ︡ Ḯ

נּ 21

5

21 ḭ פּ אל קּ
וֹ ḭשּ ṇ

צּ Ḯ
כֿ ḭ Ṅ ḭ
ḭCO2 ךּ ṇ ḭךּ Ḯ

︡ CO2 ךּףּ
טּצּ Ḯ

ṇ ︡ ︡ ḭ צּ שּ
︡ ḭךּ צּ ךּ צּ

שּ
ễ ︣ ︣ כֿ צּ ḭצּ

ḭ צּ ךּ︡

ḭ ḭ ḭ
קּ אל ṇ טּ

︣ ṇ ḱ ṇ ḱ ṇ ḭ
ṇ ṇ ḭ

צּ טּ אל Ḯ

0 100 200 300 400 500 600

Kg- CO2/

וֹףּ Ṩ CO2



17

︡ ṇ ︣

5 ḱ

ṡ Ṣ ︣ כֿ ḭ
שּ ︡ḭ צּ לּ ךּ

פּ ךּ ṇ Ḯ
כֿ ḭ קּ ︣ צּ
ḭṡ Ṣ ṡộOXḱPM Ṣ

לּ צּ ךּ כֿ צּ פּ Ḯ

︡ ṇ ṇ ︣

5 ḱ

ṇ ︡ ︡
ḭ ךּ ṇ ︡ Ḯֿכ ḭ

ṇ ︡ ṇ טּ ḭ
צּ כֿ ︡ Ḯ

0% 50% 100% 0

5

10

15

ṇ ךּ

ŷ ŷ

ŷ ŷ

ŷ

ŷ ŷ

Ź Ź

ṇ ︣



16

16 801,732 433,698 101,071 0 1,336,501.00 ṇ

17 802,013 452,898 100,440 2,070 1,357,421.00 1.6%

18 736,176 476,334 87,378 2,616 1,302,504.00 2.5%

19 729,294 475,033 84,737 3,133 1,292,197.00 3.3%

ẑ 17 7
kWh

18

19 ḯ2005
ṕ 17 Ṗ 1% ︡ ḯ4.2%צּ ︣
כֿ צּ קּ ︡ Ḯ

טּ
ḯ טּ 16 ︡ ךּ ︣Ḯ

כֿ ךּ בֿ ḯ
אל ︡ צּ ṇ קּךּ ךּ

ךּ ︣Ḯ

0 500 1,000 1,500

16

17

18

19

( kwh)



ḱ
16

16 52.0 0.2 48.0 100.2 Ṩ

17 48.0 0.3 57.0 105.2 5.0%

18 42.0 0 64.0 106.0 5.8%

19 26.0 0.2 58.0 84.2 16.0%

ẊA

kl

19

0 20 40 60 80 100 120

16

17

18

19

(kl)

19 ṇ פּ ḯ צּ שּקּ ︡
ךּ ḯצּ︣ 20 צּ ךּקּ
נּ ︣Ḯ
כֿ ṇ קּ ṇ פּ ףּ ︡
ḯצּ ṇ קּ ︣Ḯ

19 A ︡ פּ ḯ
צּ צּ נּ ︣Ḯ

A ךּ ︡ טּ ḯ
צּ ︣Ḯ קּ לּ ḯ
קּךּ ךּ ךּ ︣Ḯ



ẑ 17 7
ẑ LP LPG1m3ּט אל

kg

ẊLPG

16

16 0.69 0.21 2.49 0.00 3.39 Ṩ

17 0.90 0.22 2.64 0.02 3.79 11.5%

18 0.59 0.31 3.18 0.05 4.14 21.9%

19 0.60 0.22 2.78 0.04 3.64 7.2%

20

0.0 1.0 2.0 3.0 4.0 5.0 

16

17

18

19

(t)

LPG ךּ שּקּ ︡ ףּ ḯ צּ ךּ
︣Ḯ

︡ ḯLPG 8 צּ טּ כֿ צּ בֿ
︣Ḯ ḯ צּ
︡ ︣Ḯֿכ וֹףּ

ṣ ︡ כṤֿךּ כḯֿצּ︣ צּ ︡
ךּ ︣Ḯ צּ כֿ צּ
פּ︣ ḯ וֹפּ לּ שּ ︡ קּךּ ךּ
ךּ ︣Ḯ



Ẋ

פּ
16

16 60,000 4,130 94.8 64,225 Ṩ

17 62,000 4,710 166.5 66,877 4.1%

18 64,000 3,470 146.9 67,617 5.3%

19 55,677 4,150 174.0 60,001 6.6%

kl

21

0.00 20.00 40.00 60.00 80.00 

16

17

18

19

(kl)

LPG שּ︢ אל כֿ צּ ךּ︡ ︣Ḯ צּ
︣ צּ פּ ︣Ḯ

פּ ךּ טּ ḯ
אל כֿ צּ פּ

Ḯ
וֹףּ אל טּשּ

ḯצּ︣ לּ שּ נּ ḯּט ךּ
ṇ ḯ צּ

טּ ︣Ḯֿכ לּ ︡
קּ ḯלּ ︡ קּךּ ךּ ךּ ︣Ḯ



16

16 0.75 Ṩ

17 0.50 33.3%

18 0.40 46.7%

19 0.30 60.0%

Ẋ Ẋ

16

16 2.69 Ṩ

17 2.32 13.6%

18 2.24 16.6%

19 2.48 7.7%

kl kl

22

0 0.5 1 1.5 2 2.5 3 3.5

16

17

18

19

(kl)

ḯ ︡ אל ךּ ︣Ḯ
ךּ כֿ︣ ךּ︡ ḯצּ︣

ṇ ḯ ︣ כֿ
טּצּ ︣Ḯ צּ ︣ ḯ

︡ קּךּ ךּ ךּ ︣Ḯ

ךּ ךּףּ ḯ ṇ אל
ךּ ︣Ḯ ךּ ṇ כֿ ONḯOFF︣ כֿ

︡ קּךּ ךּ ךּ ︣Ḯ



16

16 11,815 21,404 474 0 33,693 ṇ

17 15,771 22,327 485 23 38,606 14.6%

18 8,449 25,756 478 28 34,711 3.0%

19 6,934 26,491 515 20 33,960 0.8%

ẑ 17 7
m 3

23

0.0 10.0 20.0 30.0 40.0 

16

17

18

19

( m3)

ךּ ḯ טּ צּ ḯשּ 8
ךּ ︣Ḯ ︡ ḯ ︡ ךּ כֿ

אל ךּ ︣ ḯ ךּ︡ כֿ טּ ︣Ḯ
ḯ︡פּ︡ בֿ שּ ︡ ךּ ḯ ︡

צּ קּ ︣Ḯ ḯ ︡
ḯ צּ ṇ ︡ ︡ קּךּ
ךּ ךּ ︣Ḯ



24

ṕ Ṗ
ṕkWh Ṗ

17 2,086.5 39,224.1

18 1,939.9 42,061.9

19 2,010.7 46,519.3

10 ︡ḯ צּ
אל ךּ ︣Ḯ ︣ לּ ḯ

צּ ︡ ︣ṕ ṇ
Ṗ Ḯ
צּ ︣ צּ ḯשּ

ṇ ︣Ḯ כֿ ︣
3Ṿ ḯֿכ פּ קּ ︡ Ḯ 20
נּ ךּ פּ︣ ḯֿכ פּ CO2 צּ ךּ ṇ
ṇ ︡ אל ︣Ḯ

0

100

200

300

400

500

600

0

1,000

2,000

3,000

4,000

5,000

6,000

H17/4 7 10 H18/1 4 7 10 H19/1 4 7 10 H20/1

[ ]

[kWh]

ṕkWhṖ ṕhṖ



LPG A
16

16 741.76 10.18 271.50 1.87 6.24 168.22 1,199.77 

17 753.37 11.36 285.19 1.24 5.39 175.17 1,231.72 2.66%

18 722.89 12.41 287.22 1.00 5.20 177.11 1,205.83 0.50%

19 717.17 10.92 228.02 0.75 5.76 157.16 1,119.77 6.7%

t -CO2

25

כֿ ṇּפ אל
ḯ ṇ ךּ ︡ ךּ ︣Ḯ
19 ḯ 20

ṇ Aצּ פּ ḯA צּ ︡ ︡ Ḯ
ḯךּ ךּ כֿ צּ פּ

︣Ḯ
צּ ︡ ḯאל A צּ ḯ

קּ ︡ ︣Ḯ
20 ḯצּ︣ 22 פּ 24

ḯ 16 8Ṿ טּ 1104(t -CO2) נּ
︡ קּךּ ︣Ḯ

0 500 1000 1500 

16

17

18

19

LPG

A

(t -CO2)
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ךּ ḯצּ וֹ
︣ ︡ ףּ ︣Ḯ
ḯ כֿ ḯ

פּ אל צּ אל ךּ
︣ ḯ ︡ 1 ḯךּ

ךּ ︣Ḯ

צּ ︡ ךּ ḯ ḱ ṇ ḱ
ḱ ︣Ḯֿכ ךּ ḯ ךּ טּ
צּ ︡ ︡ ךּ ︣Ḯ

פּ אל ︣ ︡ אל ︣Ḯ
כֿ ︡ ףּ ḯ ṡ
ṕ ḱ ḱ ṖṢ אל ḯ

צּ טּ כֿ ︡ ךּ ︣Ḯ
צּ ︢ ךּ︣ ךּ ḯ אל
ךּ ṇ כḯֿךּ ךּ
טּ כֿ ךּ ︣Ḯ



︡ ḯ צּ ︣
אל ḯ פֿ ︡ ︡ ףּ ︣Ḯ
ḯףּ ךּ ṡ Ṣ ḯ

︡ ︡ḯֿכ
︡ ךּ ︣Ḯ
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8,047.5kg
ẑ45L 2.5kg ︡

86.4kg
ẑ 0.2kg ︡

188.0kg
ẑ 1

0.8kg ︡

668.0kg

OA ḱ ḱ ￼שּ

30.0m 3 6.5m 3 8.5m 3

8.0m 3 15.0m 3

245
ẑ1 טּ

37
ẑ1 טּ


