IR HET Vol.73 No.11  November 2021

WKL OMFIRNEREIEE

KN

Lo

"Wt (VAFLAT VYT v ), [REEMEE] WEREARE,
TG FRHA A SDM WFSEiE, st~ (T 251-0037 AhZs LB R i B 7 v 5-3-10-307)
E-mail : ohkawakmt@gmail.com

SMBEZENZE T B BUF 23 3 OV (IPCC) 75 2021 4RI i BRiIRBEALIZ AR OGNS X B E Mg L7722 & 28
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END. Ay MIBIERC CO, 2 KEICHEE T 5720, #H2IZCOHHEEZBOTEAY FRa vy
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T EREE QMM 2 ) 21— A LT CO, OHEH Z IR 5 3TWFFER, M KERM & RO N8 721 TR
CLaELEEbH L. Sihar 7)) - MRS OFMLEED CO, DIRBICHFST5. INHD
War L7z CO, BIIC & 2 HERIRBRALIDHISR AU B CTH B, —T, HFRIITKBBRE L AR KB 2 Tk
DD CO, HEHRE D 20% DL FIET B 2 L0 o 72, MR FATHIST 2 HIE R V-0, B
B2 S B L 72 OW B 8L & 7R ) AR K DL SIS E A § 5 & BRI (LIRS TE 5. 2
NOSDOEHEIRIZOWT IV AT AR Y V=7 ) Y FOFERRHB 2 W TELZ L REZ T LS.

F* —")— K : global warming, CO,, systems engineering, SysML, steel, cement, forest fire, fire engine
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SRR T  BUF I 2 ¥ 4 OV (IPCC) % 2021 45 8 H
ICHUERRBELIZ A OEEIC X B e WE L2 Y. EFI
VATFAAL V=T ) 7 (LT SE)OFEEHWT,
T RN S R T AR PR L 7 2 DN BRI PR AL B 1\ B RS B
LERFROEIRETHRFLTEL LirL, FI>
TR A A HERRIELIZ v E TS LTk, HiEk
ML Z RN K BET E2FEMRDBT AT IV I N4
I8 2bKoTWwW5b, 22T, Mk {fbtos SR
YK %ESEDT F 7 7 F v — O L E5% (Decomposition
Analysis and Resolution Process; DAR)? 12 & ) ®-1 &
X YWD THEIML . KRB ILE W) RE(Z Y T4
AN A Y a—)DFAFFTDOWTIE, KIS AiHEk
46 AL O 8 D DEMBA B FEHFLIZ OV TR L Tw
5. INHLOFUHEDWTKRIEGR LMIRFDOZ DD X
T AT T OO ERICEEILL T, ThbnY
A L) AT FEOF RN 5. A% 20 fibfd DL
MerBET 5 &, KERy AT A TRBAED 2R B
HIRALZR TR E REMIE R, 114 O KBS
B b HIERIRBEAL IS EHE 2 B3 v, IR Y AT 4

HERNE A S O KRITEEY D S OB H A DRI E Ve
BFE2 RV, FhX ) NHEOEEIGHIZ X 5 KROER

DHERRBBIC K X BB LTV,

(D¥FE 70 Y (CFC) OHEIC L B4+ v EniEE Zh
12K B EAOEIRIERBINT, WERRELO
WEeErdH o7z, LarL, TV M)A —LEPIckDy
2010 4£12 CFC 3R prcEpEd bk ShTwn s .
72720, 2020 4EApEEBEDONA Fusuu 74t
H =R (LLF HCFO) X F 724V v BADOIEZE )
»%°. HCEFC RBH OV, Fa7itod—
K2 (LUF HFC) T b HERIEIELARE O 25 CO, D 1 J7
BHHLLONH L. s 70 VEH ADBEIES
VEFHIE LT BRB I NG,

(2) BESERRIFDOIMBRAL 7 A (CO,, 2% Y HA, —WfbEE
FEZNO L7y F RPN, CO,DEIX65%%
5 7 BRI O CO, D HHTIE, 65 54
Hi 7 O BEE DG T 510 F TIE CO, I 1E 200 ~
280 ppm T - 7228 ¥, 1900 4ELUREIC 2 LT Y,
2018 41213 410 ppm & 25> T 5 7. HbEK 46 f54E
MORBEEF DKL CO, DHEERIZLDHRTD
%75, 350 ppm PL B2 o 7013582 16 T 4ER T—
BED 2w Y,

(3) FEFEIGE 7> & DOBD B HNI KBTI RS /M S n»
B, Bliov— T A 5 v MMk ERTH 2 2T
j(% vy 11).
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2. HHRDABKE CO, BEHEDHRE

PERNT AR K SN AN B Th v & LT CO, HEHPBIIE
FELTRYMINTOARr o7 LaL, Bk - 5
TIT T 7N %EDFEMOELTE (BE X MR, B
Mok, AMRIR, SILBA%S 2 &) R HK & § 5 KK,
& B\ ITHEERIRIRALIC & 2 2212 % B 70 WK 72 7%
MRS ALK, BN, ZM, a3y 740 g TAI L
B CTERLL ZoTWD, 2B, HAD 1 ha Dk
I2& ) CO, %7180 ~ 370 ton i XM B L Sha ™. K
213 2016 ED FEPEFIC X B CO, PR Iz, f@m
WX BHMAEITE D CO, HELRED 2011 SEWLFED D %
BERAEDLELIDTH L. HFMKKITI B CO, HEL % W
b o BRI v, EAEOINT 2 AR THEL
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%, BIZIZ20154FIC58 A L7214 ¥ B A 7 OFRMAK G
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SysML O ¥EFKL D20, HAFELNRT 5. ZE
DELT 5 —~OB X FFRL AN F—FOEHT AL
F—NF v A - 70— PE (2016 45 & 5 O
HERIRBE (LRSI HEE 2 > & 0 HARD B — Ek b FHE
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TR ECHEHEIZ 5% I E > T 5.
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41 EEFEORBK

AR RERE T, AR O BRI BB L O HE
#, B D5 VIEHALHE T Tl TR % T CO, #iil
DTV S, HREEAATIE S S = O,
BB LO) YA 7V R R B ORI 2 D T
5. BEEWIOWTHOAIAEY R Xo AV F—E N
(ZEB) % £12 X % CO, iz DT %

WM S A mwﬁﬂibfwéﬁﬁ®ﬁ 2B 5
CO #EIZE AV b, S L = AN F—{IHEAHETH
%20 iR O B BB O IR B AL RS HAL I T2 &1
BERANOZANF—MFICET K TH S, AL |
D CO, HEHAEE LTH LWEAY Ty 27 )— |
ORI AN T > TS, BHEOE X ¥ MIFERNIA
JKAT (CaCOy) SHW B ILAAS, "—F ) —F )b ¥ THK

WCHIKADEG R L TCO, 2 BT 5. gk
¥ MEGERRCHEN S NS CO, D 60%ICH 2B P, 22
T, BOLIAIKA DD O ICRBFTOEFA S 7 % i
7ot A P TCO MM T 5 2 EMFERALENTNS
72, AV ERMHEDT AIﬂZFﬁEﬂ)D/"JA(EU?E
LU CaCOy) Z ENiRETHa 7)) — FOBFHT
5P kA MZ2Ca0 - Si0,(E—F 4 b, Belite)
EMMABE, XY MERO CO, HEH =% R T &
HE, arrz)—1HMITHECO, WL Ty AMEA
EABMELHH . Zoa vy ) — 2 KDIEER
O CO, WU HEH LT B BI2% 5 * . MG Vi3

V23 E F A 500 4E L L oEATET > 72 ) — Mo T
FHAEWEREELBZRE LTS, T2, )mY
Farv sz )—brEgowR e, arr Y — MEEY
DIMAERAE L THEMEEREL T2

kﬁﬁ%ﬂﬂf@ﬁm%m@C@mﬁiﬁ%%%w
MECTH D70, B - LARHEEY (LT HEED) ~0 8k
etk O ZHIT 52 & THAD CO, HithE%
HIK T RETH 5. B-7 \CEHNOSM DAL L Zo&
ERT. I L EBRMEMM ORI LS CO, IXEN
PEHME ORI 28% 12T AFHEIC R 5. NS i3
WAV T > 2 ) = s 2 HWT, 464ERELSDI
LhoriE~ v ¥ oa v 500 ~ 1,000 FEICHER 9 5 0 g
HERFLTWSE, Zoaryz)—Maktx sy MEw
BHELT, AT Y VAGMHELZHEa—T 4 > 7%
L728kiz v, a2 — MROCHEHY 2y A Ve
DAL LML T3 > 7 ) — b O AL R R %
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X-7 EREFEEOHEMEBAEOLLE (STH 36 (CED EFK)

i LU Ol LRSSt H 2 S NI L Tn 5.
CHIZED R Zy 7L LTHEBHEAMTS LD 3 CO,
PEREDMEIR T2 2 & 2R LTWA, —J7, THKERM
RSN ERE T T TS 17 BT O ARME R HF
WENTWE®, s CO,HIMDZE L DFHAM AR
FEEINT—MITTICEMLLH#EA TS, HADHE
AT OH R FIIIEDb o TR v, EEIhH
SESH S 2 U, BEINEESH O CO, ik 7u Y =
7 b oRE L ERC, FEEEEO#ESKEH o Co, K
MBI &b elbns.

FIT, BERoWEEX T SEEED CO, HEH
T 2ERDOEL TN E, SHROMBEINLELFHEN
77 TAETAMTRABLTELRETS.

[X]-8 13 BLIR D §: 42 (Steel Industry), & X ¥ MEE
(Cement Industry), M @ % #F #E 2 (Other Material
Industry), & #% 2 (Construction Industry) & fif 1k 2
(Demolition Industry) {235 F % FEl, HL5E CO, D
NEZNThORLIENZEKT. a7 ) — MR
REILED, AR EBRICIIERETDH LHRDL
% BHREICEEIR 2 72120 T b, Bk %
ZHE(NT@)T 5 &, SRMiEE X MEEIIEX
(Order) 347 . BEREENIZEL v @RS
% (®, Cancel Order). #k#i3% 1341k (Coal), k8541 (Iron
Ore), A1JKA1(CaCO,) & 447K (Ca0) % H v THERH
$iAt % #3% 3 % (Produce Steel for Construction). Z @
B HA D CO, HEH & D 2.8% % K5 H (Air) 12U
5. XY MEEIZAKA, AWML, Hit(Clay)
&K (Water) 72 & & 4 ~ b % #3553 % (Produce Ce-
ment). ZOBIIAIKADEGF L TIRBET A 254 L
(CaCOy = CaO+CO,), HAD A CO,Hiimd 3% %
T 2%, —8Hovry MIGEEIOEFE AT S
(Slag) #lEA L TILCO, £ A ¥ h2EIELTWD. &
AV MIEFEEICECEFTK, L F(Sand &
Gravel) # {4 C (Mix Concrete) 2> 7 V) — h & L CHt
FEETVE S, HEEWN IR 372 (Construct Architecture)
%, S0 SERI RIS (K oW IEE~ — 27 ) ik S 5
(Demolish Architecture). fRRHICIEAET LT 2 —
I3 (Waste Concrete) 13 O A35 1 E AN TA 2
Z v 7 (Steel Scrap) &%V, I 7 ) — MridEHKH
% &I 100% VA 2 v ERTWS .
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S OFF TR % &G L7z CO, ¥ iz ow
T, BEAFRE LRI BEET 774 T 1 K%
HOTHBR L 25 ER L. ZOROHNRLEEIL
ﬁk 25, 26, 34, 35, 37, 40, 42 ~ 46) c: % ‘O“ Wy -( W Z) ﬁ%ﬁﬁ %(Steel
Industry) (ZBLRMEFE D IRBE T 2 235, L8k 12
W IIHERE ) O FF AT IE 3R ) 72 30 125 1% B 5 L B (Treat
Steel for Rust-Proof) 234 % & % 5. & X v b E¥
(Cement Industry) (& CO, K IE AU HE & 72 % 3 FE DK
CO, & 5\ 1E CO, Wt % > b @ #3E (Produce Slag-
Cement, CaCO; Cement absorbing CO, and Belite-
Cement absorbing CO,) 2SBFE SN T 5. CO, MKiR%h
R, WATEE 22 O (EH O, Low Cost) THRH
kO LN L. i KEBH O #E (Laminate Lumber
with Refractory)id CO, HEHA % { Wi C VR F CH
REZR BRI CTH 248, B TOEBEWIMEZ 2R TIE %L
—IIIIERE OMHPBUETH L. FEITBELAFHO A
27 v 7 (Scrap) YW ML L TY 21— A (Reused
Structural Steel Bar) L, S@fiH&E %S LT CO, 5
EE2WST. &ToOREYITRE GG (Construct
Long-life Architecture) & L C, 4T 500 4E 2L
LofEREZTRRET S AOOKRE RBERPLKE 5
WREOZEA(F LT =7 B E)ICOHIETED X912,
100 AEALIC (RIp DRSIEEH <~ — 7)) DR & e B
(Renovation/Improve Architecture) 257 fE 72 %5l % 3
LUENH 5.

REDBNIRS &9 G2 R 2 ek L TEST
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T5ZET, HEDE CO, PR 58%23% 3 % Hik
2oHOPEZ KX K TE 5. EURE™ 2L
TS 40 7 E OB M O HE R I 2R 20% b b
. ZOWTHE36%, ¥ F25%% 87 YT iGED
. HAROHBRER L XV FOKCO,MLE, 8
FREH ORI 2 b IS O RFmitor Yy a v %
HHFIRT I EBEERbNE. ThICX ) HARDH
AR A > M HAR oWy R, A OSSO
CO bz fes 2 & bHIfFTE .

4.2 BRI A — D OIEIS
TSR BT B K FETNFISEE L TH D,
HHETETTELEHNED Y, HAEDH L I LHHiH
o TWh, KRB Z FARNK G TILE RS FE55 1He fil
ENTBLT, HFHREERIKICEEN, S HITRRRPHK
3 - R OHERTE S HTE 2> S Bk 2 % R T — R B
TRHEKIIHETH L. HAROMEOWHPEIIKS v 7

BEDP20KLTH ), HBHRHKIZEIA T3 TH L. —H,
KETIERBOKEE & 772 2 WIHBBLEIK S v 7 B mhTi
KTI50KL & %75, BUKEEZFOHPFIZHRK
T6KL TH2 V. Zolwd, FLZEREA S OZRHKICHE
LZORMROBIRTH L. Lo, HHORITHEIZE
W, REEAERD L WVITEAZE LA I3 KIGE 25T
ERWVEND S

B-10 (& SysML OZERIKNC, FRARKSFAHEPH (UT
MBI HL, Fire-engine for Forest) I3 & & b5

aa[mvmnweacommnonmmlocoe}

Stosl y Coment Industry Other Material
cor SREANR AV ER iR E %
) o ME
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AR

Fire-englne for Forest

<<Salishy>>

<<Salishy>>

BB |

Id="51" Strong Fire-Fighting
Abliity

(&3]

HAO

wett | REBBETO

id="53" High Speed
In Various Ground

IRERE

i

EfTIERE

Id= "51.1" Extinguishing Perofmance|
aginst Tree Fire

ccrequiremni>
id="51.3" Tree Removal

Id="53.1"  Running Speed

Water Radiation Length: >30 m

Tree Diameter: 30 cm

Speed: > 60km/h for Jungle
and Flat Forest

Remate Control

HTFH A ERE

KEIKEUD

P/ mVE

BB FEBETE

Id="51.2"

‘Water Radiation Depth: >1 m

Id="§1.4" Large Water Tank

Digging Depth: > 1 m

Possible water discharge time
> 20 min.,

Jd="53.1"  Rough Terain
| Driving Abiity |

or Autonnomous Control

Terrrain: in Mud, Rock

R OIERE T L7
YL, EHOBPGKFT DA T 7 LI O B 5
OFEER " 7 LIS VTV B,

T AR B B1% 50 ) 72 95 K M 1 (Strong Fire-fighting
Ability) 25U B TH 5. i HERET HE % 30 m DL
Ok fEJ] (Extinguishing Performance gainst Tree
Fire), HiTH F 7213 #F 1 m 0752 Bk Wl BE 72 38 K AE T
(Extinguishing Performance against Underground
Fire) T, BHKE LT30cm BREDVA - BIADER
#:(Tree Removal), 20 5Ll LK TE 2 KHKY >~ 7
(Large Water Tank) Tdh 5. RIZLEL DX D%

4= (Machinery Safety Performance) T 1),

K-10 HFMAKRDHEHENEREMN &R TERH

C DFLRPNIR Y BAl I3 1%

ZhiZ

WEIRZ E DD AR A2 D E0 5% 2% 1,0000T 10 fi 5 2okt 5
(Radiant Heat Resistant from Tree Top), M5 D
600 C 7. @ #& 4% #4 (Durability against Ground Surface

Heat), 5 % &~ DA A Bl 1k (Smoke-resistant
Operator Cab), fEBRZBI~NOBRAL EHZT2T Y
a v Ak R B 5 i iz (Radio-control or Autonomous
Control) = & T 5. F7z, AL & THREEITTHE
(High Speed in Various Ground) 282 TH 1), TDS%E
fEE L CEMRR BT 60 km/h DL EOEEI L Z &
A ¥ M 5E 4T #E JJ (Rough Terrain
Driving Ability) 25 ETH 5.

IS DIRDP LR-11 Ol EPN L. 31K
K#% (Water Gun), VU —2% - REBOHTKIHDOY »
28— A5 U 720K 8% (Ripper with Water Gun), .
KPP BIARBZED7Z20D T )V K=K 7 L — K (Bulldozer’s
Blade), K&K % >~ 27 (Large Water Tank), #&§I# s —
)V FiE#R% (Heat Shield Cab), MZEGliE R — R A3 —
(Heat Shield Hose), HAARLMEZHRLT AT ¥ 7

(Running Speed),

bod Forest Fire-engine Structure A
FFHRE
ablocks
Fire-engine for Forest
; EEy- I72454 i
K L~k b FEE IEEER vy
<cblocio> <<blocio> ‘ <cblocio> <chlocio> <cblocio>
Water Gun Bulldozer's Blade Heat Shield Cab Pressurized Cab High Pawer Engine
fﬂmﬂ:—z +Fine Ar Fllter
Heat Shield Hose
'ﬁ)ﬂ-ﬁi *EkaVY Svav-aL |, TEHA
o Ripper with Water Tank - Radio Controller and el Eroper Treveting
Water Gun — ATIuH5— W Controlier Device

X-11

HWHEICLELRFHERT 7Oy VEER

27



28

Z — (Sprinkler), XKL LTERK 7 4 VFFE DN
J£ 3§55 (Pressurized Cab +Fine Air Filter), 733~
/ HL##E Y A 7 2 (Radio Controller and Autonomous
Controller), @)1= > ¥~ (High Power Engine) 7z &
AR 0 172 (Proper Travelling Device) T
H5.

INLOERZGE LEMEZERTE 2%, R4
TR S EET D ERMA12D L HICT—T 1 F 2
L=t %7797 (UTADD)B#EL TS E#
ZAHN5. 40 N YFEAD ADT ZH I 350 kW = > ¥~
EIEWRLTVE. Ny roftb )iz 35 kL BEDK S
YIERYMATONG EEZHN, I 56 km/h
TEITTES. KEPREL TV LEHERNICA L 720
BE R, EARGHHEOR 7)) v o 59—, Ex%ECEK
BRED7ZODT L — FE2HEET L. HERH T OKKIZ
i LTI T & OROKEE & BUKE &) v X — 2 355
T5. ERPRKECEEIET Va3 v HEhERETRE
BHHEAD B VIdBET 5.

TR LI LIEEb 5 HEROBFERRIANY 2
TH B3 NFEY)DNTry VRAKY V71X T5KL OFE
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The Intergovernmental Panel on Climate Change (IPCC) has concluded in 2021 that global warming is generated
by human activity. This has caused a great deal of ripples around the world. Therefore, the author studies possible
approaches to the global warming as the JCMA. Carbon dioxide (CO,) generated in the global construction is emit-
ted from cement manufacturing, steel manufacturing and energy supply. In order to reduce CO, from cement manu-
facturing, new cements and concrete have been developed. Japanese steel industry has the largest CO, emissions in
the industry, accounting for about 17% of Japanese total emissions. Although there is a project of CO, emissions re-
duction during steel manufacturing, its practical use is still a long way off. For this reason, there is research to re-
duce CO, emissions by reusing the steel materials from the dismantled steel structure, and there is also a plan to
build a high building using only fire-resistant laminated lumber with a small amount of steel beams. Extending the
life of steel structures and concrete with reinforcing steel bar also contribute to the CO, reduction. An integrated
CO, reduction construction system is required. On the other hand, the number of large-scale forest fires is increas-
ing worldwide, which is emitted more than 20% of the world's CO, emissions. Since there is no fire engine for the
forest fires, it is expected to be effective if a dedicated fire engine with improved construction equipment is devel-
oped and introduced in areas where forest fires occur frequently. The countermeasure can be proposed from this
study using the methods and descriptions of systems engineering.





