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Abstract

The issue of global warming is now the top priority for mankind. Carbon dioxide
Is the most daily item in the six major greenhouse gases, so it is the responsibility of
people to understand the carbon emissions derived from everyday consumer goods. In
this study, we will discuss the relatively infrequent themes of recreation. Based on the
production of 70(cu-in) "carbon fiber wrapped cylinder" from American cylinder
company "Guerrilla Air". By quantifying carbon emissions, deepening impression of
"carbon footprint” issue in order to achieve the goal of reducing emissions. To
calculate the five major "product life cycle” of raw materials, manufacturing processes,
distribution, using and recycling, we can trace the "carbon footprint” of products. At
last, 1 will summarize the main directions and specific ways for reducing carbon
emissions during the life cycle of goods.

Keyword : Carbon footprint ~ Product life cycle ~ Carbon fiber wrapped cylinder
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a4 1) Volume: 70 CU IN

2) Weight: 2.3 1bs/1.0kg

3) Service Pressure: 4500 PSI
4) Length: 10.94 in/27.8cm

5) Diameter: 4.59in/11.2¢m

B 2.1 Guerrilla Air 70 (CU in)# 5k 3§ #5 2R+
Bl & %k http://www.rockstartactical.com/discontinued-guerrilla-
air-70-4500-digi-camo-m45-myth-4-5-tank
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PPy

VG3040

300(H) x 400(W) mm
300(H) x 400(W) mm
3TKW

500 - 3000 m/min

B 2.7 VG3040 % & Kﬁi—r B
Bl & k& http://'www.everising.com/ch/vg3040.html
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51 # %47 4% Parrytech Hydraulics_Hydraulic Deep Drawing Press
SN uf’:I'J P S5 16KW > 2 B4 28 #77 - BT H F4 4
i B X 5 6(piece/minute) - 7 3| H i 5 4£ 5 160(kJ/piece) -

l Used to produce

cylindrical sections with
one “capped”end, e.g
Drinks cans

Hydraulic Deep Drawing Press

i8] 2.8 Parrytech Hydraulics_Hydraulic Deep Drawing Press 3k #
B & %k http://www.hydraulicpressmachine.in/deep-draw-hydraulic-
press.html#die-questing-deep-draw-press

TR B 42 4+ Zhenhuan Machine % & > {F3|% # 5 &+
15kW Ao B 500kW o 2 uﬁ Bl4e 29 #7177 o L2 H =+ 4 A
§) &= 1 (piece/minute) » ¥ 3| H 2 5t 42 % 30900(kJ/piece) -

Item Data
Main spindie rotating speed 300~400rpm
Main motor power 15kW
Hydraulic station motor power 5.5KW, 1440rpm
Heating power 500kW

B 2.9Zhenhuan Machine 3% #

B & &k & http://www.zhenhuan-machine.com/pic/big/47_0.jpg
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Guerrilla Air 2 @ = % Simi Valley, CA 93065 > £ 3= +*[Fl 5 & 44 4%
LS PR R BT L B 1R

SCRNIEY) ;‘rs,u Bl iv e > B s E 3 4o d F B AI%(Simi Valley,
CA) -

AT AL 4L B TR 115 11.28(KWhlbs) » o] 2.12 #57 ©
PPt M i 100(9)%‘%'?&1*@ o b Wl
BATH - ,\;:;L‘m ;i. : 8934(kJ/p|ece)

i Manufacturing One Pound l | Water Used Solid
of the Material h (gals) Waste (Ibs) Em('lsbsl;ms

Wheat-Straw 0.66 13.33 0 69
Sugarcane Bagasse A 1.73 14.41 nla _ 1.71
Com PLA | s37 820 § 0042 | 130 |
Virgin Coated Paperboard A ST
il 52 12.38 233 32
' 100% Recycled Paperboard . :
=5 3.06 353 1.34 1.71
PET (Polyethylene) 10.28 745 & 0087 | 281
PP (Polypropylene) | 934 5.12 0029 | 167
= > {Ralystyrana 11.28 2054 | 0113 251
. Styrofoam)

Bl 2.12 5 J 4% it 42 )
Bl & X J&: http://worldcentric.org/sustainability/energy-savings

bR AHE A 40 S e B T A 31 K 2500(kWhiton) > 4e B 2.13 #1
oo FH AP T E- Bagd @ 50(g) A4 e K0 RS E

v

Ki¥ k- 4 ¥ o 42 5 450(kJ/piece) -

Paper Type Energy Consumed
Packaging board 2 — 3 MWhr/t paper made
Newsprint 3 -4 MWhr/t
Tissue 5 -7 MWhr/t
Fine Papers 4 — 8 MWhrft
Specialty papers Up to 20 MWhr/t
UK Average 4 MWhr/t

BBl 2.13 A 48 ic 4= BB
B & &k & http://www.ewp.rpi.edu/hartford/~ernesto/S2014/SHWPCE/
Papers/SW-Prevention-Integration
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5%;{?5‘;%55&j Amron@4*§[,ﬁép » B A 75kW,«:\;§%
Yol 217 #557 o R H IR cuig & 9 5 3(minute/piece) o T BEK i *
#1215 10 & > " FIE 5 42 5 4927500(kJ/piece)

E"E BﬁD’EJ’ﬁ;
=85 == i%%
e e e
b =7 = - - ERy #EE £ ® = EE
iy P8
MODEL HPKW  CYLLNDER kg/cm2  kg/cm2  RPM L/min cem cm cm kg
AU-1000 10 75 3 150 180 860 425 125 83 140 530

Bl 2.17Amron & 4 FF 7 & £ S8R
B & & J&:https://www.amronintl.com

KRR AT AT EREEER Y 2 2 doE R
DOT % ~ @ &2 W CNS e R LRBEZFEAR > SR
Alibaba = & #73% e ffic ) X H B# F 95 2.6kW 4@ 2.18 #1571 -
- A F FL Rl FE R G 5 30(minute/piece) o 17 I H 2 a9
4680(kJ/piece) -

Steel Cylinder Pressure Test Loader-unloader

MODLE : 2L

Specifications : 1/22.5~ Il
Rated voltage : 380V S50Hz
Rated power : 2. 6KW

Rated Exhaust Pressure .| 22.5MPa
Diameter . ®210-220mm

; Height : 1200-1600mm
The main size : 1000 x 600 x 3000mm
The electric operation station : 585 x S00 x 1000mm
Electric hydraukic test pump | 665 x 480 x 1085mm
Weight : 750kg
Bl 2.18 K BRRIGFR & 7 &8 S 4R
B & %k :https://www.alibaba.com/product-detail/hydrogen-gas-
Cylinder-hydraulic-pressure-testing_322003436.html

10 B9 < B B4 R2 ePaper(2017 &)



RS LR R

2.5 v it

B EF A ALY SR N PR RN AR TS A FAR AR L
s FA S AES LA B o
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R B efE i Yg e 42 %) 5 50000(kWhiton) > & @ # 2 3& AF it Bi4o ] 2.19
om0 A &ML E £ 250(Q) 0 £iE i E T 4 F 1) 45000(kJ/piece) -

F12.19 50 s R AE 1 g
B & &k & http://news.ltn.com.tw/news/local/paper/1101650

wole g WA AR IR A R A AE S B i 4L F] Gt
MR AR AR E R P EARGER S R R ;‘;3"9'}~’<I-'(Australia)
PR Ao B 220 A1 0 B P BER W E A A AL Ap R (T A E
v c4E £ F 750(0) 0SBt 17 1 40500(kJ/piece) °

Kilowatt hours (kWh) per tonne of aluminium (AC)

North America -
15,613

GCC 14,868

South America -
15,878

1]
Afr ica- 15,157 \ " S
™ Oceania - 14,613
' e W
World - 14,318

Bl 2.20 B"% 2 4F ~ W & 4F it 45 By
B & &k &: http://www.world-aluminium.org/statistics/primary-
aluminium-smelting-energy-intensity/
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CO2 - Emission:

Weight(g) x Energy(k—‘]) +3600(§) +0.529( kgC_OZ ) (=3¢ 3-1)
g h kWhTaipower

F o RoplenE £ 18 0 38 aniy CO2 #c g K 5 13.65(kgC0O2) -

FEI RS TR SO Sty R SR IR S F R Y
G T R T L PR B e N 32 o

CO2- Emission:

kJ S kgCO2 (25 3-2)
Energy(——) =+ 3600(-) = 0.529 *
M piece) O(h) (kWhTaipower)

F o WAT e 4R 18 0 R ey CO2 2 K 5 6.45(kgCO2) -

e éﬂﬁf‘iiﬁﬁ”la ’B"l" S S F Ao e R SRR L B A
L3 & E D] R ok 8 B Rk ho ] 3.1 f1 A W 2 18 B KL
ﬁwr4;3233

CO2 - Emission:

Dis tan ce(km) xWeight(g) x Emission- ratio( gCOZ) (=3¢ 3-3)

C IS ﬁcﬂfﬂi g 4L 18 0 3 B ek CO2 #E g 5 5 1.58(kgC0O2) -

Grammes of Carbon Dioxide to Camry 1 Ton of Cargo 1 Kilometer

Ship (Container - 10,000)

Rail (Diese! Train)

Truck (TractoriTrailer)

Alr (Frelahti

%]3.1@@]25%4 :r’“sé?ﬁ%] B oenp et B R
B] & % J&: http://www.worldshipping.org/industry-issues/
P pping.org y-
environment/air-emissions/carbon-emissions
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724.76(kg CO2)

6.45(kg CO2)

e EE0 = £ = 3D = ELE

12.56(kg CO2)

1.58(kg CO2)
il

Total

13.65(kg CO2)

Carbon
emission

[ 759 (kg CO2/piece)

3.2 7 « & S SRR 2 fF B

PR R, B gty "LCATO GO >z Ly h s )7 E e d Y

1448(kgC02) » |44 ® p R4 & S~ W WY T 4 22 ~ 1
2B SR A R ERGE S RIOnEL 0 v AR A S PR R
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| Life Cycle Stages
v

Eco-costs in € for the whole product life cycle Eco-costs in € per year of use

% MATERIALS 2.18 0.22
MANUFACTURIN 0.93 0.09

0.93 0.09

- -
DISTRIBU 0.42 0.04
¥ packaging 0.10 0.01

D @0 e we
ETTT e e
04 - =

END-OF-LIFE 0.42 0.04

Incineration

0.42 0.04

B 3.3 "TLCATOGO & %

Eco-costs in € for the whole product life cycle Eco-costs in € per year of use I

MATERIALS 0.1% 0.1%
0.1% 0.1%

MANUFACTURING 0.1% 0.1%
" Energy 0.1% 0.1%
Processes 0.0% 0.0%
DISTRIBUTION 0.0% 0.0%
Packaging 0.0% 0.0%

¥ Transport 0.0% 0.0%

& use

Energy consumption

END-OF-LIFE

3

g2
g =3
= ]
EIE|2
]
= a
oy w

Consumables 0.0% 0.0%
0.0% 0.0%
0.0% 0.0%

Incineration

B 3.4 "LCATO GO | 5t b

CO2 Emission_Me

B Materials-1.8%

W Manufacturing-0.8%
W Distribution-0.2%

M Use-95.5%

CO2 Emission_LCA to go
 End-of-Life-1.7%

® Materials-0.16%
B Manufacturing-0.08%
= Distribution-0.04%

B Use-99.64%

B End-of-Life-0.08

B 3.5 & B v ¥ gt K TLCATO GO, 14 B
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