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5 WB, Introducing Energy-efficient Clean Technologies in the Brick Sector of Bangladesh, June 2011.
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W2, HZED 5~6 » AR OALOB@Z LB, FiEORHALALZETH D,

% 2019 4F 10 H BI/EJICA AMEHFE L — M1 2 =130 1

VU B T D EE

Flo, VO AIFECH A AR TRERL L TRIET 27260, BHIORD &A1 72 R/ &
o TND, RHINOEWHEEAEN S 2 REDOER LN, Lo TOMELE LTHID B
ENELRAGOWEN L, L HREESEITFR 4500 77 t DR L2 AL TRY . Zh
(2 &0 RN 8 T~ H— L LT D8,

@ BXEMEOEEGTE. BR NWXBERET) RUEHIE

L T PERETRE RS 2 SR BT R e MR E DN IRAN R Z L Inb . N 7T T a2l
WFIIAE 2 70 BOR - il 28 L C L U TEEOUGEICIV A TR Y | KRFHEIZE - TE
AR EBRENEN2>OH 5,

UV HEESRIT B 2 Fe A D 1A 1989 4 E & u7= Brick Bumning Act TH Y . %

6 H.R.Khan, Assessment of degradation of agricultural soils arising from brick burning in selected soil profiles,
Int.J.Environ.Sci.Tech., 2007.

7 WB, Introducing Energy-efficient Clean Technologies in the Brick Sector of Bangladesh, June 2011.

8 UNDP, Technical and Financial Fact Sheet, 2011.



D, AEOSIERR % 72BEN I S TE 7,

2010 4, BREREJRIX FCK BRI #REA 2013 42 7 ALIREAE L5 2 L2 ZiuE TR L
TWed, FEFEMOr E—IFENZ LV | BEHE S LT 2014 4F 6 H £ TOBITHIRMI A
RO HND Z Loz, BUE, BITHIMSK T LIRNEEIIR SN a3, EX LiZ L
U H TIIBO A FEORAES IS U882 RE o b 2 Ltk TRy, Bl
B D Vo T TR EEFT D D OV 1L & BB 21T > T b,

NUTFGTaBIFO L TEHRICET 2E0R - IEHIEEAZER 51277,

K5 VUHERICHETDEOR - BB 40

GS BUR - Hil EHEETT FEAH ks

1989 | Brick Burning | BRBE - fibkE | Lo A RETHE R | FRMITALFIH SR
(Control)  Act, | BREZ )& MofERZ2 I | R2<RoTWVDHN, &=
1989 L. Lo A THO | R CIXBREN TIEH

PRl 2B A LT | D EEHEAR T 5
NUTFZTFTvaT | T,

I TOIERE,

2001 | Brick Kiln | B&5% - WA | Lo T LG OLFT | N 7T 7 2Tk
(Control) BRbEJR) Z Bl 9 % Brick | OSKRMETL ALY
(Amendment) Burning  (Control) | ® LHiAHSIF 5 Z &
Act, 2001 Act, 1989 O IE | XIFEAERARETH

e HTLWELEIL, | 5. Z4vE BBMOA (/N
X OFL, ik, | 77T v a L
JERAEHX, RER, B | @A — ) 132
IFERZEARD 3km LL | OIEHEO K72 & e
WIZL Y T TH%Z | LTWD, L72h-> T,
RS LTIV 72 | ZoBERER ST

nELTND, AYATAN
2002 | Brick burning | B85 « RAE | Lo T OMEZE | Z ORI E TR TR
rules RE R Z120ftICT 52 | IISFBNTERY ., £
BB LEE | ZEAEDRSERD
AITH %, BTK %o T#1: FCK

DY RRIZBATL T
%o LINL7RA 5 BTK
RTHRNEICHIELT

°® WB, Introducing Energy-efficient Clean Technologies in the Brick Sector of Bangladesh, June 2011. & v {Epk, —
HISIERE



B BOR - Hii BEEHT FEA D%
WHZELDH D,

2007 | Government of | BREE - BRE | LU T THA—F | IV BRZEZRKFIZTD
Bangladesh BREEJR) — M 2010 4EF TIZ | 72O DIKFENMFE E1Th
notification REBEE~DEI Y | 1179, T OHHNLFEST

B2 LR % | ST,
IThORITE, &

B A e (ECC)

DEF ZATHO RN

L TW5h,

2008 | Brick Kiln | B25E - A | 1995 OB A | BIZ TIHORNLGHT,

Policy, 2008 BRI )R EOTIZ, BREE | WM EIORE, THO
ARkl (ECC) & | B, BRELIGUWE O
WTELMEZ L o | i, BREEEG &=
TG ORSLEHIE | 207, JHEME,
T HIOITRES | HINEHEDORILIZ O
iz, CRLHL,

2010 | Government of | BgH% « ARG | FCK B o 3 % | HHRERITOXRIC L D
Bangladesh BREL R 2013 “ELIREEE I U | BRF @ Clean Air and
notification 72 Sustainable Environment

Project O T TI&EE) 23T
b TW\Wb,

PEZEM D v B —{EEIZ
K. BEHELLT
201446 H £ TORAT
RO BNDH Z &
272077,

2013 | Brick BRBE - M | Lo W E¥E A = % | Brick  Kiln  (Control)
Manufacturing | BRE%)R) V¥ —Zh =13 X | (Amendment) Act, 2001
and Brick Kiln <. BESHY DD | OSIER, 2014 457 A
Establishment RWNET AT - | IThETT ST,
(Control)  Act, RET D Z &2 H | BRLIGFTOHIBRD L
2013 e 32, FEEM | W2 Endb, 2FED L

RFHM, FHE
TOHHL LI DK
MEEIE, RO

WEAIT~DOBAT &2 #liAL




iF BOR - Bl EEERT A e
L HELR IR, 1]
ERSTINZ = Ak =1

PRIPUKEE. SRRy
o T T
50% & NbE L

T 5%,

2019 | Brick BRbi - ARpRE | 2013 A4 Cld£E IR L | Brick Manufacturing
Manufacturing | BRE%JR) T e —EBUFH | and Brick Kiln
and Brick Kiln B o3& ¥ B C @ 1. | Establishment (Control)
Establishment sk L KGR, 15 | Act, 2013 DELIEZ,
(Control) YW O P 236 | BBMOA (X, F¥EH I
(Amendment) RTEDLLLD | T4 AFSGOH L
Bill, 2019 e, EEHSPRE | SICER L TWD03,

i, WHICOERZE | ZOEEN ARSI
BB, RbEV | EEHITRDLEFELT
YHIZONWT, B | Wb, —F, ZOER
JEWNEFER L 2O | IIRRIEREE(L &
B2 ET 5 2 | D EBX HDERBERME
LINTE B, Hi D 10,

@ BL£EHEORRIFICHE T2 ODAEZXDEH NPT R UM K+ —D 9 H
(7) [EE#BE3EEE (UNDP) (Z &% GREEN Brick 7't 7' 5 41
ZOT 17T AT 2010 40 B O BAER TR L F RO & 15 OFERZE (HHK
B ZTELVARL—varE LTERTHIIEEHBLTONS,
2014 4 12 A O HHEEICB T 2MEFHIILLTO LB 12
o AFEIZFINAX—PEROBRNL U HTOMEE NV T TT v alcblzbd L4t
(2. HHK BUBER 28 0% K | #0008 TREE O, 7 Y — U 7x L o T B~
DB SARICE IR LTz,
o LA h, HEELT% 15 O HHK RUBERRZED 5 b, BELTWHDIE 1 o

10 Dhaka Tribune, Experts: ‘Changes to Brick Production Act contribute to more to air pollution’, December 18,
2018

11 UNDP GREEN Brick 7 =71 k :
http://www.bd.undp.org/content/bangladesh/en/home/operations/projects/environment_and_energy/improving-kiln-
efficiency-in-brick-making-industry-.html

2. UNDP&GEF, Mid-Term Review Bangladesh Green Brick Project IKEBMI (Increasing Kiln Efficiency in the
Brick Making Industry), December 2014
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http://www.bd.undp.org/content/bangladesh/en/home/operations/projects/environment_and_energy/improving-kiln-efficiency-in-brick-making-industry-.html

DIHT, 3ONRE, 2 ONRHELTH, 1 OB TFEFITEL, 1 OBRfTOor— %
FCHLET 2 B, = OIS T — > OERFFHIZ/R > TV 5,

TEVAR =g TR BEAEFALTETC, Sy T 4 —EAT 4 T
72 EY 7 NEHOBA LB L T\ e, ARITEANEM-CBOR, FRGE, Sl 58z,
Xy T4 —UENT T BRIERER D RXETH D,
TEVARML—=Va A RDOEOOFEFD I H, 3 NFFFEN— M —0D#H:
ETEZOWT, BIET 5 Z LN ANE &AL TW5D, HHK BUBERRZED
FRBBEIINE TH 205, AR OPRERE TIX, FHE— M —OBEHTEL R
T D Z E DB LMNIR ST,

DL THENRETH D | WEHIEBEZEAL TNDEZAEH DM, =3
NFR—HEPELS R HEWEOHH 2L R0 LOERbH 5,

BEAF M OEEL TR D HHK UBERE 28138, GEF 24BN #8249, "lfeR R v &
HENR— = L FEEHRL O EITORNETH S,

HEFERN 72 3R P 7T - RORIRX % %1T 9 Brick Center Z 5% L 72,

COFEEDRF—LEETLOZHEEITROEY,

%% 6 GREEN Brick 7”12 7' 5 A0 RJ— L &40

N — BHR
Global Environmental Facility (GEF) 3,000,000 % Kb
Global Gender and Climate Alliance 60,000 >k /v
Multi Donor Trust Fund — 47 > % BUff 30,000 % kv
UNDP Track Fund 1,000,000 >k K/v

# 7 GREEN Brick 72 275 A ® X %8

“F Gl
2015 79,280 K R/v
2014 44,944 3K RV
2013 456,388 >K /v
2012 778,478 >k RN /v
2011 760,112 >k R/v
2010 471,539 >k NV




(1)

HHERTT (WB) |2 & % Brick Kiln Efficiency Project!?

E0 V=L o TREER AR U BREERIICRARE FTREZR L o W PEZE T A Hi
THZELEEHMET D, CDM A% — L% EM L, 2009 4F7° 5 2016 42 HHK LoD L
VAT BERRZE A BT D THI S VIR =R T A OFEREPEHH I E (CER) % it
REUTINBEA L, N T TFT 22DV HEEDXBICET D,

Industrial & Infrastructure Development Finance Company Ltd. (IIDFC) 23/N> 7 Z 5 &
2 ENOEBOREDO/ N7 a7 NNy RY 7 L #RER1T (WB) 28 CER
Z 1t 7= 532 #7114 (692 %) THEAT DB TIEL T\ D, FETHRIT 1430 1
K RATH D, x2019 4 10 HHILE JICA SMEHFE L — 1 % 7 =130 [

CDM & LTIE2 oDy RY 7 T N—F 12455 TEEF 12 DEERRZE 4 2014 4EIC
UNFCCC ~B ki T v . ArtOPEHENR T HIEIE 747,113tCO, (71 =7 b
HAMIE 10 45[) . 2015 45K & TITHEIZ 121,349 tCO, D CER ZRATL TV 5,

# 8 Brick Kiln Efficiency Project ¢ CDM ik {715

A= E/ A

Improving Kiln Efficiency in the

Improving Kiln Efficiency in the

Brick Making Industry in Brick Making Industry in
Bangladesh  (Bundle-1) Bangladesh  (Bundle-2)
CDM %#% H 20147 H 1 H 2014 -8 A 19 H
4 F£ 50,000 {E/H HHK BLUEERK
5 DBERK L 22 L 2 #> 100,000 {E/H 6 H 30.000 @/ ;
: HHK 7UJ5E ik 28
HHK H5Epk 22
e 146,480,446 % 77/ (50,000 fE/H | 145,671,786 % 71/ (50,000 f&/H
(W & /) HHK HUBERLZE 1K) HHK FUBERLZE 1 AL)
CER ffii#% 532 # 71/1CO, (692 F*/tCO») 532 % J1/CO, (692 F*/tCO2)
CER #{T T EHIM | 2011 H45 2021 420 10 4] 2012 S 2022 4R 10 A
1 V8720 o
CO, Ml & 0.2523 kg-COze/{ 0.2523 kg-COze/{H
()
P et 44,098 tCOL/4E 30,613 tCOL/4F
() 440,978 tCO,/10 4F 306,135 tCO»/10 4
AT 74D CER 103,121 tCO» 18,228 tCO»

(i)

20119 H 1 HvD

20134F 11 A 25 H D

13 WB, Brick Kiln Efficiency Project 7 =744 | :
http://www.worldbank.org/projects/P105226/bangladesh-brick-kiln-efficiency-project?lang=en&tab=overview
14 CDM PDD T #ilEH#R & v

15 CDM 7'r v =7 MME#H-Bundle-1 : https://cdm.unfcce.int/Projects/DB/DNV-CUK1313585039.34/view
CDM 7’1 ¥ =7 ME#R-Bundle-2 : https://cdm.unfccc.int/Projects/DB/DNV-CUK1334835346.18/view
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a7 N

Improving Kiln Efficiency in the
Brick Making Industry in
Bangladesh  (Bundle-1)

Improving Kiln Efficiency in the
Brick Making Industry in
Bangladesh  (Bundle-2)

2015412 H31 HE T

201512 H31 HE T

% 2019 4 10 HBIfE JICA AAMEHE L — M1 X =130 H

(v) 77 B%E4T (ADB) 12 X % Supporting Brick Sector Development Program?

2011 70 B FEfii STV D =R L —ZhRD RVVBERRZE~ DY) D B 2 & FCK R D
BEPEAPE IR 2R 5 720 D, 5,000 J5 K KLV OEZEEIFE#HTH 5,

7 VT BT (ADB) DY — AT v Fu— T AT T T 2 YT (R T)
DO TTHEAT « SR ~DEE A2/ L CTHEMME 24t59 5, Zhicky ., +4
IEETENTE Do lo LU W EEFENRIT - SRR LV EE&E2E AP E
HOBRMEHRELIT ) Z EWAlReL 2 b,

N 7T Ty 2 TIX 53 ORISR (35 OERATE 18 DOIEFITRMIERT) & Z o
T s T A~OSIERKEFEATEY . ADB 225 3,300 J5K FAASHTAV & LT
H, 20952215 TR RN 1l oDy =7 NTHIZIEH IS TS, 7Yu s
T LERITIX3,959 Bk RAMI6 D7 ry =7 FTEARBINTEY, 1,100 57K Fv
D3OOTuYy NHPERETOEMEICH D,

(2) ¥R - FEZR A& - RTOHE

Es HERERK LA

ARy 7 (HAR) HEBERL E LB 2 Wz v oo TEse (LU THERER L ) &
W)
L 7T #i#% . Bangladesh Standard Testing Institute  (BSTI) D&t
FR LV TR (AfR) I2hHbED,
A X 240 x 115 x 70mm
JEARTREE © 175kg/em? DL 1
WK 10%LL T

CSHE MEBERCE AT ) &3 A FARFAERL Y 1 7 V&R A
FELE L, Lo iR Z A, BBEM R E 2508l ThD, +
L 72 U A 7 VEIRIE, BIIE, FAGEIGIRBERIK - K
AT 7 (WS HEMA T 7%) - apet - 2 t<%7
>« Biafgen< 7 BIRIBIE « BET T AT > 7 - Sihb - B3k <

16 ADB Supporting Brick Sector Development Program 7 == 7" I : https://www.adb.org/projects/45273-

002/main#project-overview
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T ARIKIRE T, ATHEERAZET X T OREEEFETEY 3R
BEE 720155, @E ., LU ATRX A VL, EORE % i - BERk
LCHEESN DA, ZOHIFTIE, BARGHROBEE WEI & &
PR DR E L EAN (FraFiliE) 20T, A7 78 A MR
OBEFITC & DAL ROS 2 AW T L o H & fliE+ 5 b gk
AL 2ned, BIROANEM 2 DREICLVEE L
wETH D,

AT TIZ. FHREEE 22 D pEFERERY) (&L 80%LA 1) A
DL b D%, AV FEHEERE L TER L CED,
JENZMNTHZETLYHRFANERET D, AT D E X
Y EOBEEIMET D2 LT, BEEYMO X A TS Ui
FIFH T LEMNTEBTD. N T TFFadl 5 i FEL
PEIEW DRI THON TORWHIR T, SR bR L
N —72 @B O L HRER AR TH D, ik\iéﬁ
7 EZOF F TIIANRRLBREEIC ﬁ£ﬁ% b, O
THEHESND O, fiEShiz Lo Tixgeaettnm, ﬁi%
BomHEno72U 274 ﬁbf% ﬁ%ﬁ%ﬁ%ﬁkbfw
Do Flo, BMELTH, BEERD T —EBESCREG AT
572, BOP @D *%Eif 2 DEBEIY IAD HHE
SRYED I,

TORB L BZERHIC LD A P ORELEES) 2 BORIRGI & HT 2 LSRR b DD, FREEDFRILD 7= 01
3. 2L DB ALY PRREITR D, HHEORIEICE DR TR Lo 0B3RS ERE(LA (Raa 7 KV A

V) ThDH,

ZOFMBEPEHZELSE LS 2R, ERORINET, jukdHv 2ot Ar b

5% T b JEARIRE 10 Mpa BL | & 5 BREFRBLN AIREZR 2 L NGEI & T D (R RMERERYE)
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M

Fﬁ%ﬁﬁ?ﬁ'ﬁk?ﬁﬁ%’éls i 2 53 H A ZE F H B 1o

WA M ARG & b | TERRERRE LR | TR BN R 2 ORI T, A
AT BT PEREIED 2 L o AT vy 7 RSB HEAET D, AR

JFEHT 100% £ SN D - OREFEMMBEICET 5T 5L L b bt
FRABFR DS 72N T2 O BERL L o T~ 80%LL oD CO, Z Bl T &

18 MEMEREEG I L ORMEA WV THREAZFET 2720, KT AN THIEMICEHT 5,  TBIBZEAKIER
) IR E L EE O - DI BN BRE SN2 b DT, ASTHE LN S HE2E#TH LN TX 5,
9 EZEHHEEIE, B ELEEO P TYH, RO EERITRTHY ., FREOR THOEEE L&D DL
Rnd 5, FEELRIMEZREOT- OB S Z O (RFEFrBUSEE) (X, #E5I v —EXBARIC X 5008
KDDL L 72 B O R MEENE S ITHFK D, AR EIZ L T < A BOFE CTHEETH 5,
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Do Lb G TR LA ZRBEFEY b S 72, BRI
Mz L AT—E2720 OB A 0.08 & 77(0.1 M) & BEAFHL
ffi (FCKH) o 1.80 ## (2.3 M%) ZKIEIZ FREISZ &, L
—E% 7= 0 OYBE N PETEHEL L TWEHEANL T v KR
7w (HHKR) O Tl 2 &, THRRRICHER Tl
PWNELLTHLZ L, RRGREH ST L2 LRnZ &
WK DREMRER S TR T 0y FRHIRFTE, oL T
it LT THh 5,

%2019 4F 10 HEHAE JICA AVEIE L — M1 X =130 1

[EP94+ o 7 FEtE

MEFERR L o W DR 52 F24E
- [EWN : 70,000 TFJ (2014 4£JE)
FEEGIE - BYeE (R, ) =2 - =YX

A7 T wF ) —=XDOERMAFERE Gy
(2011 4£ 1 H~201543 H)

A &
AL B OE Y 4
A (m?)
s . 2011 4
*RBF | KPR ek 0 T3 2 1 455
e . 2011 4
* 7 B Iz B VAT 295 R 2 5 400
N 2011 4
* KR DN L e 2 J 454
il VAR RT—RA L | 2011
N— FReTiA > ,/]\7 N S 1234
FEIA RO AR 7 H
X 2012 4=
* P I WElODESFE . 280
. . 2013 4F
* 7 B I 25 RN A BB e 135
- 2014 4F
g7 BB e BEME AT 3 5 et T8 3 190
_ . . 2015 4F
* A R PR XCE T AR E . 126
2015 4F
5% 0 R, N A ST — . 396
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SYESL 72 L

P A X L > A7 Hi#% . Bangladesh Standard Testing Institute (BSTI) D&EHL
PRV > TR A fRIZ DT D,
HA X 1240 x 115 x 70mm

BT B I I VT — VHIKIZ & % HBRI BT AT HIY

ASEERET DM | 130 JEBHEfEIEAS

DI E 1R Lo A E

i ¥ EERERRICOZIEAER
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2. Bk - RAIEXOME

(1) EX0EH

REBREDFIH E 2> TWD L o HEREOEF 2 B4 720, THEFERE iy 2H
ALV HTHERNL L, BIE L L W2 ABEMITHER T 5 2 & 28 U TR
DN 77T 2 TOW TR EZ EIET D,

(2) BiFShHEE

SR FEEMIE PR - I TEAR B O AEE T » 77 7 L— K (W L 474k 13,000 f#)
WG SN 7Z L 13X 8,000 fH T D, %D 0 5,000 fHIIHEM D5 & LZICESE - B9
RN ST 5, DU, AREEMEPOITEI LY | (£ - &W5eRE» 5 o
5% e

@ MRERR L o T ORISR TIEZ AT A ORAENIE] v, REBFEE 2 AT 5 Z
LIZRY EHOR ENRES LM, BRIET T A —WRETER S5,
1 LY @ CO, HiIE (0.19kg-CO/iE) X L > AT fifis & (8,000 fiil) =
1.52t-CO2e

“1 LAY ok iR (2.32kg/ME) X Lo AR (8,000 1)
=18.56t

<1 LU0 OREET T AKX — VTR (2.9kg/ME x 80%) X L H kG
(8,000 fE) =18.56t

@ AFEERIT L DEPERL L > A OIEIC X 0 MBEHBRA~OFERK B 5,
- BT - EIFITHR RS O SEETE T L D BA B A R
Lo ik (8,000 ) X ([RISEARBERL L > H O AR (10 & 7 /ME) — HElE
LA (9 & HERY )
=8,000 f# X (10—9) % 77 /{#=8,000 # % (10,400 F3*?) D HIIJ
%1 —HREI7RBER L o K0 1B Ml TR,
%22019 4 10 A HITE JICA SMEMFE L — 1 ¥ =130 1

+ LFRAMBEDSMBECE B O SV INREIC A B T LT KB B AR
AVBE Fy T DAL BT | V2 L OHIEE

=HNBEIC LB L v A ES (8,000 ) AMEE L m2dT- v oL A% (59 fE/
m2¥2) XSMEE 1 m? 7= Ot LT T2 VEF] (425 & J1/m?E3)
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=8,000 & <59 fE/ m2 X 425 % 77I/m2=57,627 % 7 (74,915 F**) HilJs (FMEE D)
AEER I O BT L 2 L OHIEE
=FE (57,627 %) X2=115254 % # (149,830 [J**)

X1 MERDBER L o HTIEf, A X, AIREN AR T T Intmb AEER /L Z VT BT
DUNENRD D, KRELZOBEERL > HIIBRAHE—SNh TV E 70, tEEF%2 T 2 0E
RN,

X2 L2 H OEETE 1E 240mm x 70mm/E =0.0168 m2/{#,

AhEE 1m2 24720 D L > A% =1 m?/0.0168 m2/{E =59 {&

X3 EITFHEAZ VEIEE - BATZERER] (HBRI) ORFEEL DS OB,
%42019 4F 10 ABIFEJICA AAEHRE L — 1 ¥ =130 1

@ NILFERCLD VU HHHOFEEEZ D LI L TR OE RIESHNRX S5,
- FEREFEYIM IR DEE - B ZERE R O BERERL L > o TG~ D ERIFE
¥ 300404 E

(3) BXEDEMAE - EXITE
O EBHRELADORE
(1-1) AT =V HRNE—I—T 47 DFEl
AT =P RNVE = —T 4 U 7NNE, T F—r3— MEBONLFEF oM, 1
T NS @R, B - BT, REROSMEY | MR k.
A ELR TN, FHLEIOWHEITY » DTN TRE L, AXFERZHD ET 5
BT AR L 0 ARFRICB T 2BMO=—XICBT2ERZEN L, FIEHR
HC s 9 5 MERERCEA O ARV A Te,

(1-2) HERFHaE - HEEAA R B G ks

VU THIT T 7Y a s VHIKICSH 5 BE TR S 2 A FE RO PTA HlZ
RETDHTECTHSTZM, JNCA N T TT v a BT & ik LIofER, &4y RS
VT VHIKIZ 8 D ESE - AT FERERI OO L~ b T TE A2 A H 45 2 &
Llpot,

{55 - AR TEREE O FTAT HC OB IC IS C L BB 6 & ik i T iR
DEREITUVN, ET-, ALFER K OMES - B & a0 b, w7l
B BES D,

(1-3) TIHatex, HMaxE, PUEHHRE

TG GG, BT, bo & bEERMM TH 2 7' L A2 G
% (Bk) GOTO 28T, M OREITIZZ/ L —r 74+ —2 U7 MRRENZR S, F
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7o, Bl CHRED rIRE R AR IS DWW TIE, B COFRELIT O FETH D | Bl
G IEH OFRAL & S, ERORE £ TE2IT 9,
BERUIREIFBEE TRGER SN T\ D72, A LERIIREM ORER 11T O,

(1-4) JE o FeE

JFALEE & 72 2 AL WRBEAD R, Kt B A b OFEM 2 A L, ST
TEDME (BT A b EREEERD) 13, AIFERFOEG S TdH 2 BLHIEAH)
XD DEIEEIA Otk THET D, BALANZ SV TIE, BEFED ARDLSBAT D,

(1-5) TiEE . HEEHO-OOHEEE hL—= 7
BERERR L > H 2RSS 5 72 0 O R OV T HE I AEER CREL, 220
SOV TRGEIC DB (NEE ., S{EA 23 TR B SE) 13 1E
L ZOMESHENEHET D, THIEZBICOW T, REEE IR RS
FRARREAEE LTREMA L, T oERE, EEFIR, WEERE ML —= 277
Do

(1-6) MEBERK L > DAPE « IR AR A R DA

HELRAT A (GHG) HIEEIZHSWT, N7 T 732 THME L TWDHERZED
GHG PEHEZME T L, £ OME & T 2 TREZ1T O, BT 27 4%
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DAETESDE 3364
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il R

- 2017 4 3 H . JREHEREHEAS (20— HbREEE. i
IS L) &7 L ABOMEAETE T, Fo ¥
TZiE 4 A 10 HATRICAETER

- B/L  (fraiEss) A1 Express Mail Service (EMS) T
BUHHTFERE U, far s 1 K B B R A 1 (2 FEh T

i

Bi B F e | 2016 4 | 2017 4F | WLBEEFEYEN

= 6~7H |4~7H - figg NS FKGE (Import Registration Certificate) |, 5 7 >
S —/3— s OIEE - YOI AN LR B
% A1 (The Chief Controller of Imports And Exports:
CCI&E) (IR ZHEHI L, 2017 4 7 HIZATF,

C BGEE LR c AFEEOL AT g
Vo VAR EE - @B T ehos S
77 v 2% AT (National Board of Revenue) & {15 -
N TR 2 1R

2017 4F | BiB8 Floe X BIEIZ %3 D kb

5H cAEE - EBWAFSERBE DO T RS A THEVY, JICA /3
TI7F Y 2 BB AT - AR ~ME T &
179,

2017 4F | BEPRHRO

6~2018 | - BiPIFHe X (CHRFRIDN 030D,

S A | BT D RS

<Gl Ef E T - AR (HBRID) Z LI @) = 7»

FEITO,
2018 4= | BAEIC L DA
6 A s F o X IUEOBBEREORER (R T 2B 1%

1,210 & 71 (1,573 JTH™) 12722 2 & V4R,
% 2019 4F 10 A BIfE JICA AMEHFE L— 11 ¥ =130 [

2018 4E | T T 4 BE~DOXHIE
7~8 H - fEE - EIFZEREBA D Technical Project Program (TPP)
NPT BEPRIT 700 52 71 (910 FTHH) D728,
70 D 510 527 (663 H*) I2onT, BT
DIFR A T VT 4 M TR TE R0 iE
T NEREE LHER L2y, RO bhRinoT,
RV OXRFT AT A BEREE TR O
(Deferred payment) & L CF v & I ¥4 )5 (CPA)
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\ZHIEE, BIRisr o 500 5% 1 (650 J7 %) L fintho
AXFLT RO 700 T A (910 HF) 1ZF = vy
MEATENA L RITES LD,

- 2018 7 H . Deferred Payment & L T 9 Z &&= F v
A PR L EE - BTSRRI 3R, Deferred
Payment @ Ff5i X (Z13HEA (Ministry of Shipping)
KRR ENZ 72 D 728D (15 - B FEREBI D IR
KA,

- 2018 4 8 H. Deferred Payment A D5A & L TE

- VBT SRR B S RAT IR & A2

X 2019 £F 10 I HU(E JICA SMEHFE L — M1 Z =130 1

2018 4F | BB FHEE DT T

9 H -HUTIRGEIL EBL #4172°5 9 A 12 HIZHAT.9 H 13 H

(2 CPA [ZHE M, BIBLFRIE 139 H 20 HIZSE T,

() BT OFMERER ORIE & B O E

BiCAEL TH Lo T O EE i&@&wwﬁ_owfiﬁﬁfﬁ B BVA)
N, B A S Ls, AEORR, T F T UKL, R OMAEIZIZEANT
THALTEBY ., £ I bl 2 il i T 5720, = ‘//\“Jv—@~j<
PEMTE D Z L3 h 0Tz, T DR, IFMEHRE D 2 2~ — 3 TilET 5 2 &
EWRE LT,

TRy —OUEFES 3 A DAMAS ELERIZ L D RAEBIF 21TV BENED KD
FEL TWeTF v ¥ 32 0 M/S One Star Engineering Workshop & DA E1T > 7=,

ZHIANC, R T 2500 L, RS, RERBE L TO D RIE D R 21T o7
T 2016 425 A 8 HICIRIE & TKIFE wfiiid L7,

2016 4= 9 H 2 M/S One Star Engineering Workshop fHIZ EFE L7z =2 XY —6 KD
SR EEDNTERE L7223, Tk D3I TV 5 72, M/S One Star Engineering Workshop
FOTHNTRE . 2018 42 12 HIZEA - BREZ T 72,

(1-3) Thpidtar. BepfaxiE, PSR
(7) BROHEHTH

THREORZICE L T, SRSOBRENDHEETE T £ TORMORELZ LT
DEIRT,

(S

] ES

N
B 2S | 2016 4E | 2016 4| £

5 | 3

Sttt PE
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1 A

3A

I I VK OBEER THIC OV T, Biio
THER 5 4 D TR O R E A IUE,

- SLAEAAR J 0 2 HEASRE | SRR BRI O AW AT
> 7o fER. Nayan Enterprise fHIZ THEEZFRETDH I &
(ZHRTE. 2016 4 3 A 23 H KIS,

@R o g
ST

2016 4
2~6 H

2016 4F
2~2017
F£1H

EEEFL R D
s AT H == FOFEMIZ LY THERY A 2%
W, EEER THEIELE,

c XU TTT 2 FANFE ORI KV EBIE,

2017 4
2 A

BT A N ORE

“JICA N T I T v aFBEHOEX 2 U7 1 dHliofs
BB SN AR T E MR A > O 6 I LV
&HIT,

- TREFRY A N2 (EE - BB & s L 7o fs
B T - BEATIERERE OFRER T R ORE O B A 1
T35 L TRHE,

TARIEAE T EORA

- TARKEAE T % Nayan Enterprise fHIZ36{E, A 5
(32017 42 A 12 BICBAAG, 2 A RE TITAED AR Y
EEETET,

2017 4
4~5 A

FEAEFL @

AET - ST DR T YA RO OE TR
EENH ST,

< WPNTERE DR L BEIT Corrugated Galvanized Iron
(CGI) sheet (~& U HR) 12T HRHEITE S 72,

B OEFIITBEMEHANRET D720, ZTOAMIC
DWTIICA N7 T T 2 BT & FODITEE - &
WINEFERERE & A2 AT O

i e

- SRR ORE & BRI OV THEE - iR b ik
L7=#& %, CanvasFabric (% /N REH) &K
WZEAT 2 Z L TRE,

2017 4E
6 H ~
2018 4
4 A

PEIEPH Q)
« B A O B B Tt & DEBAEIC &
il R O HE R TH Tk,

D, BUHIER M
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2018 4E
5H

R APRI S BRSO R

R - BB O IRPTR S A E L THE TR 5
TEGRZR A (B 2 1 TEE - A seBaRi L ) &
BRI A2 5 & O RIR A RIS, (15 - @afFsE
FEEA 5 7E L 7= Poly-Canvas-Fabric (5 + > /3 A A1)
Z — R AT

2018 4E
6~7H

@Hﬁ%“ﬁ&%ﬁﬁﬁ
ZHAE LT RS - AT ER B OB AT RI%, R

&@Miﬂﬁ@fﬁﬁbfﬁbwk®gmo

* JICA AR & fihide L7 . M OAARZ H I3 JICA
DFATERD LI 2 D720, é@®ﬁ%f%ot
2 UROER & LT - BT RaIC

<2018 7 H., BE¥EH L Poly—Canvas—Fabrlc MNHILX
DHERETH -T2 P Z UIRDEFIZOWTHE L&
A BReEOBME RITRE L 2N T & 2,
AR - EITTER OFETR S ek L. b X R AT
M3 52 L TRE,

2018 4
8 H

HEOBRTHEDOET
- THEREORRITI20184E8 A 12 HICE T L, 52 Lk
%9 H 3 BHICE N,

8 AL TR

(1) BEMERE S KL ORERR T

WEEA R B
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AFEREBRECHA LB O Y 2 &R TFIRT,

#* 11 B U A b

B4 U o AA:H Bdiie

1 2HH) HYPER-300 7 1 2018 /- 11 H | I /7 — LHfliX
AN EHB)T LR iR HBRI Jifi %

2 48 240x115mm 3 & | —=L | 2018 4F 11 A | L V7 — /L HIX
B, 2 % B HBRI Jifii 3%

3 AN By~ A—R8 | —K | 20184 11 7 | LT — LK
B o H U g vy 1 —J7 BRiEER HBRI Jifi 7%

4 IFxY— TKM18 1 201944 A | ST — L HIIX
(e BY) -2M20-0 BRiEER HBRI fifi 7%

5 IFxY— TKM18 1 201944 A | ST —/LHIX
BRiEER HBRI Jifi 7%

6 E < LI SH2R375 1 201944 A | ST — L HIX
BRiEER HBRI Jifi %

7 HEAE T BF10-10-BR 1 201944 A | ST —/LHIIX
(~1 F ) BRiEER HBRI Jifi %

8 A A7 1 200194 A | ST —/LHIX
PRAB R HBRI Jifi 3%

9 g Ry B1-B7 —x | 201944 F | ST — LK
PRAB R HBRI Jifi 7%

(BK) GOTO 7' L AB&IF 2018 9 A 21 H, mik T3 (BK) OLUBHEmEM (2
X —, (AR, R, 12U 129 H 23 BIZ(EE - @MargeskEa 1 hicE
FLT, 9 A 30 BITHMOIMRE 21T o 7R, FHCKE MBI RS0 5 7e)
ST,

2018 45 10 AIZ 7 L AR A FRE L7=AS, HARCT—MICIEMA ST b TIHEEN
TEETEDIREEL N T v 7 7 L= MR T TT V2 TR Lo 128,
BEBORBBMEZROA LR L— T L AEERE LT,

2018 % 10 A ~11 AIZiE, BRI REMERR K ORREENR 21T - 7o 1% ZRE OIERL,
JEURHE AT DR IE & OBSIECIR TF A1 T o7z, E7o, 7 L A0 E K O 8L
DAHTEREZAT O LT, 7V AR OB@ER O 2 F i L, T TOMRED HE
R EMET D Z L BMER LT,
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| FENtilin
BRA ORHRR & 2B L T ORPLPREAEZ LL T ORITRT,

(=3

]

A

F

A iR L
AL

2016 4
8 H

2018 4E
12 A

PRI

<2018 4 12 H . RHIEZE X DT, FUBHE AL
DO B HIEIRNICH D> — 7 =Dy T U=
BBV, VT NOANNBELBMETH D Z LAV,
- JFBHEfRREA & o X T OEBIERIZFEI T~ /%
> M X 2 5R@EIC LY FEhi,

- B S EMET D 2 & AR

- 7V REANE L ST\, sEEHEE
it A,

2019 4F
2 A

HliEsgE s — 2 v — R EADFK

s oY— (arta—#) i1, BRHERROZ N
BRIE T CROEINTZ EICED  FRERFH ANy T
U — I TN B SEANH A,

VEENHIE Y 7 R SHAE L TV A ATREME L & 572D,
TV —BLWNY 7 FERELIAL AEEZARTZN
FL VDT R ABERVEERRZEZ L
TWDEWD AT 5,

2019 4
4 A

HEAE > — 7 o — R EA OfEH
cEETE ) oo =T BHEE Y — 47 o —n
I 7 S OEZAMEEEIT T,
- R HBEEROMRIEEZITV., TRTOEXIIHELSR &
Btk & oDl A AR
s = DAL LU T DIEFEZ TV, D
Mol Z & R LT,
— & Y —HAIE SRR OB & B D Bk R EE
— FENERS] NO.1. NO2 #ER v 7 AND AL > F
FEDOBLRR & Befoe D Fofb rlead /E 3
— a7 B — DR & O AR
— I XY —F—F —DE & B DR AR (R
BT — X —[ElERJ 7R L)
— 3T YL MR Y BE R OMELT O EEAEZE
— A Ay b= Ry 7 RLZDOMBAER > 7
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A & DIFFATIERIERE (BB iEE)
— FERES T O A MIHEIRMERIESE & BRERA
— 7 L ARk L o EE AR EE

2019 4E
5H

I A PRI B D s e

- FEEM O OBERICEIVE 2 I — KO
OHFOHEWHE (7 L—A) Mk,

crEiELE () LEEEZIRDEVWRNRG NI T v
—T 4T EfTO TN B 2 IF—DEF—X
—DFD AL NHPPEHR L TN D Z LDV,

s A VDB E T ZAEPRITBIHEF (T IRE W L, T
(7 L—7) X & 2KH,

B Z —fEE%, IR CRIBER BB 5 2 L AR
L7l b i Lz 2 A EBREZ VR THE—
S — BT,

chTTNTa—T T ELEEZA, AL NDEE
Bxa L2 LicL 0o FERALETH S
Z Nl

B2 IX VTR TRIER BB T 2 Z L AR
L7,

2019 4
6~7H

[ A p RSP S

- Stk FEEM O OREIRIC L HMPEE T2, 7
U v REHIPENE S TUORUNRERE, B L < 135 H 1%
DBENARZERFORIL, @HFIEIECH 2 (4 H B
(GRAESFIA) ) TIE72R < B A RE L7z [+
IA— b GEEERM) ) BEEZITO 2L AT - &
WWFZEREBAIC IR SR KR AT,

- EIA—NHOY T NGO — 7 oY —IlE
XiAH, BIA— FREDBEMNEITT-, BEIA— b
TORIEIZITV, T X TOBEKAEL & B & o
EEIR 2 MRS L, R COMBENEREINET 52 L
R LT,

2019 4E
7H

BB RS

- ETZY y RENDREMINTERZ LORETH
ST b DO, FEREFEMBETIIEMICE LR o7,
A% DFHIII BT O @R % AT - EHFZ7EREET 2
HENSAICHETFRE 21T,

39




[ IA— R TORT A BB, 201947 A
23 HIZATDAL, 40 43 CRF 160 fHOMERERL L > 7 %
EPE, TRATEE] TORT A VBB T H 25
HIZATha, 40 43 TRt 160 fH O MEEER L o 4 % 4
P,

M9 BERERORET (2019 4 4 1)

i i

ap
af)
ap)
ah

S EHEEE

— = =

o

10 [(2HS8) & BI4—b OBHT A

(7) & A — ME T o B
T IA— N TOBMEIL, 2019 47 A 24 HIZ T4, 5 KefE]TEF 1,250 fill 2 £ L
oo HFFERITEIA—FTH T LV AEDY A 7 LAV — RIZHEIL/N 2D, 2 HE)
HIRERI U TH D, OREORGEFMEZ LI FICRT,
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#£ 12 &I A4— MEfnh o RLE RS

CWAR(EE-¢% 30L/FEE (75% Efar)
SRR EHE & 3.75 t
PR 1,250 &

=1 Ny FUYDFME-LV N L EYS7- 0 OFEE X1 Y
720 DXy FEH X BB RFH
=250kg/batch -+ 3kg/{lEl X 3batch/FF[H]™ X 5 I¢fiH]

X M HIIMEEEB L HBRI A ¥ v 7 OWHE 2 RIRFIC T 72728, P A 7 LA
v’ — R % 3 batch/MF[E] Cxliit, 1% 13 4 batch/MF[E] T Xt FTRE,

A RS

96%

A FIH]

5 IREfE]

LS

RITEIFAM ¢ 20,781 % (16.6 % B /ME) (27,015 F% (21.6 F*/{#))
PR HNER
- T 4 — B 9,750 # 71 (0L X5 K[ X 65 # 1/L)

12,675 [ (30L X 5 M5 X 84.5 F/L)
- N2 23,000 %% (6 A X500 % #/H)

3,900 % (6 A X650 [1/H)

- JFAEFE © 8,031 # 1 (10,440 F97%)
% 2019 4 10 A BIFE JICA SMEHAE L — 1 # =130 1

REERLAEA L2 IA— P TIEIREOB L Z 0BT —BAEIZRY | WE
JEUE & et (9 # M| (1.7 FPME) ) kv R&E< ERS, fREEEZ RS T 57
DIZIE, EEEOEINE A 7 VA — RO, £ L CRHEE S DEiF 03 L2272
RIE DR EIT Y T2 - T, LFEORIERL 4 25 |2 L5 O 4L PERIESS
SUE, MRS A RET S GEIT TORESND BV R AR DFE - 27

%o BV ARR

\?/\‘:L‘_‘/I/J %f/sﬁﬁ) o

(1-4) J5AP RO E

2016 4F 4 A . JEAE L 72 DR EERDCREERVR], Kt B A 2 N OFHEMR A A
L, EE~DE TV T ETHoI-EZA, F WITRTEBY, L LEOFM

By LA ZFR<) 1£3.15~353 2 (4.1~4.6 %) 127225 Z L4 LT,
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# 13 BBk F AR R

TR RS IR 1L oA HT- 0 offitk
% %11kg S 5 5 1MH
TN 0.2~0.27 70% 0.41~0.54
BTERVF 0.7~0.85 10% 0.20~0.25
*5+ 1.00~1.25 10% 0.29~0.36
AR 7.8~8.2 10% 2.25~2.38
a8 3.15~3.53

2016 -7 H. (#k) GOTO D7 L AMEMTER L7z72, Bt CORLE 2 AE L 72
B FRAL, BB E21T 9 L HicY A ER L- (3 14) , 2016 4£9 H, £
P T CHONT, —RMEEANEEZ A VR - Hiitps QT.T.A) Ol RERERFT T
JEMGRERBR A2 1T o7z (£ 15) , EFHEENS TE WO FEETOMG LY | R
BFOREDOIX S D E DTl S 7223, MR EE 1 16.8 N/mm? (171.4kg/em? IZFH Y
N7 TT v 2 ik BSTI O AT 175 kglem?) L7320 | FB7E L7k SR 7=,

¥ 14 Yo7 (2016 47 AERR) AR L FEE - B R

WEE | A NES Lo R FLAES .
No. | kg (%) () (MPA) adi fii %5
20 10 6 31 H A + K5 E10%, ‘EF110%

# 15 Yo7 (2016 4F 7 AERL) OiRBRAE R

2 = EiE
No. H=EH HEk (PsI) fBE
1-1 20165294 15 H ITTA 2,581 17.8 N/mm2
1-2 | 201659H15H ITTA 2,581 17.8 N/mm2
1-3 20165E9H 15H JTTA 2,146 14.8 N/mm2
Ty 2,436 16.8 N/mm2

2018 - 11 H| 7' L AR OEIRDOFRIZ, JEMEFRE R OV 7V 2 APE LTz, i
BHIREERD, A2 b, AAEFIE L, & A2 FOEIAD 10%, 15%., 20% (3 16) @ 3
TV TNVEEFE L, B AL NEIA 20% DY 701X 28 H R L%, 2
Z A NV - Hif e QT.T.A) THEMEFRE R 2 F2h L7z, £ OfiR, 2016 4 (KR)
GOTO AtETHRERITH LIz 7 L0, AL MEAEIMEIT/R> TWDIZH D)
LT, MERZNLVELTHDZ LA LE (R 17) . JFIRITBED ICHHEY
FOEEBENGENTEY, 2R a7 U —FOMEARAREZSISEZI LTS &
Ex bbb,
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# 16 Y7L (2018 4= 11 ATERR) AR L FEE - B3R

wEE | BAMES LA EERE “FL-ZEH .
[65) (%) (&) (MPA) AR =3

60 20% 18 31 Scan cement

# 17 Y7 (2018 A= 11 ATERR) DiBRAE R

3 _ £
No. g Rk | oo %
1 2019/12/5 ITTA 1,773 12.23 N/mm2

2018 12 H, AARDEA v M &R HIAT, B A M OB 7 Va4
PEL (£ 18 ® No.2 IZAAS, No.l, No.3 (XitifA) | (£ - EWHfZeBIN CIE
MERBRAAT o 72, TORER, B AL MEAEN LR LB, EMREN LF Lz, &
A2 NEEEED 2016 D 351278 > TV AHIZHE D 0b LT, MENRZNIVEL T
W5 Z EMHBA L (3 19 D No.1~No.3) , DO, 4 B~ L AEF (22Mpa,
25Mpa, 28Mpa, 31Mpa) DT A N BTV T A M &21T-> 72 (3% 18 @ No.s~7) &
R, TV RIES 28Mpa DY T DR b EWIERMERERER L 220 . TV RAETE
MEIRE IR LW 2 E b o7 (F 19 D No.4~No.7) ,

# 18 Hr v (2018 4F 12 A1ER) OEFER &R - Bla =

mER | EATEE VoA EEE TLAER

No- | ®g (%) (&) (MPA) el i

1 80 15% 24 31 Shah cement ESREOFER
2 30 20% 9 31 H A&

3 40 30% 12 31 Shah cement

4 10 15% 3 31 Shah cement

5 10 15% 3 28 Shah cement

6 10 15% 3 25 Shah cement

7 10 15% 3 22 Shah cement

#£ 19 Yo7 (2018 & 12 A1ERL) O iRBRkE S

. . JEAE
No. S A wae | Sf;’ll iz
1 6-Jan HBRI 680 3% 7 days
2 6-Jan HBRI 1,564 | 25 days, 110 kg/cm2
3 6-Jan HBRI 2,176 | 25 days, 153 kg/cm2
4 20-Dec HBRI 322 &% 6 days
5 20-Dec HBRI 350 %% 6 days
6 20-Dec HBRI 341 &% 6 days
7 20-Dec HBRI 265 &% 6 days

X1 JEAETREE (PSD) 1 XFEA GRS T
%2 KDY T N0 T FEK 18DNo. EXNL TRV [E—DH 7L Thd,

2019 4F 2 H., JFUEFCH OGN — T 57260, BBV B A
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FELT. (% 20) . JEMEIRE O TSI, FREOBREDICHEH NG ENT\D 2
ENFERE LTEZ DN, BEOW (BT 7 A2 —ib, Sylhet i) &7
HZEE L, EABMIRHAOIENZ AARDPDFHALRIRZIT 72,

2019 4= 3 A, BEBRHAY T N8 LTofE R, TEMGTREE & OB 2 7 Bl As
H— PSLIARA N EHIMT LTz (R 20) . PS1 OEMREIIMMOR G/ N Z— 2 &t
R DN DD, AR L TR S & 1,708 PSI L A-43 m WIREE T
bbb, ElEL LA TEY 110 %4 (13 LLFCTIRIEESILTND 7, |
B 7 27 (9.1 %) PLED L > HITBIEA TR E Il U, BSR4, =
JEEFE LTEZ T, AEHEOESBRENGEN T, Tnn=ar 27—
DEARZFIEHILTWDHEEX bND, A KOESERHAOIELILH
2H00, FMENGELS o TLEI 2D, RFTORER, BEDNHORET 7 A2 —
WINZEETHZ LIl olc, AREBIZLY | FUBFEITYPIEHE L T\ 6.19 # 7 (8.1
M%) GREERD, £ A2 b 20%., 3EiL(A) 15 643 % (84 M%) (7 A% —H),
TA LB 20%, FEin(A) 1T EARD OO, EMIREIL 100 R L2 LIRS
%o

% 2019 4 10 A BIE JICA AMEHGEI L — b1 % =130 [

#* 20 BELENY — U BGERBRONE & R

R R ¥ #52" | G %ﬁiﬁ | s
PS1 20 TE AR ERA) 6.43 1.708| HBRI
Dsl 20 BEY FEh(B) 8.86 1.490| HBRI
PS2 20 TTAR—u EAB) 9.10 1,900 HBRI
SP1 0 TZAR—F | RO+ D) 23.86 3.372| HBRI
SP2 20 TTAR—1 ERO) 17.03 2.751| HBRI
PS3 25 TTAR—1 ERA) 7.73 2.324| HBRI
SP3 0 TEAR— | ERA(C)+ D) 26.41 4,026 HBRI

F1 EERA) IR EELED
FL(B): EE
() TR (P — 7 =)
Fd(D): A (=7 —)

2 [EFEERJE (pSD WIRAR FRRER

SHOE VR AREBITIIEE ZE 0O OMEREA R NI/ 5720, 2019 4 2 A

YRR L 72 PS1 O % 7V OJEMETRERER & /N> 77 7 2 2 TR (BUET) IZKHH
L7, ZORER, SFHEMMEEE 3,106 PSI (218kg/cmd) TH V. N V5 F L 2 [H]FE
HEEEFLYME(BNBC) & Uf Bangladesh Standards and Testing Institution (BSTI) @ A kL

(175 kglem?) %53l 7= 97k R A RS L 72,
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# 21 PS1 7 /L0> BUET K% C 0 FEE R RS R

No. JE 50
PSI kg/cm2
1 3,170 223
2 3,450 243
3 2,800 197
4 3,120 219
5 2,990 210
) 3,106 218

BT T 22 =W OFEIZHOWT, B4, LHTT T v 2 PVHIKIZH 500t
EROFTARICERT 2 TETH Y FHETH 2RI BET 2> bHEAT 5
TFETHoT, Ll INT— U HMIXKITH DEE - @SB O FT A i~ A
EEESDHL LY RIER (R T 22 —hETe) OMERENLIEL RoT2,
MEWRE 2 =T D72 B THIETE DB (i A M ERET T A F—
) 13 AEE - EATIERERE e VAL SRR O HLG | Y T & 2 BLHER I 70> S ik
FOADANE CTHEST D, T —FBEAT DI LICX 0 RZE LIZE DR B iHET
HZENTE D,

RN (RIKT 7 A2 —Waate) ORIGIZOWTIIIEM b7 KFEITK
DIEMNIARFIA « U YA 7 VEIR AN T 2 1R L UL LT LR
WRE R OIRGEHEEDORGIZL>TAY v 3D D, 5B OLELTHETE D5
BHE RIAA TS 2, b LRENEE D | FRITRENE C D mTREND H 2 B8,
MO EOER 2 G 572 L RIS L TWLSFTFETH 5, Lo TkfEimik
BROFEBIZOWTIE THRATER 2 Lo TR oRBRREE] 22,

(1-5) TiEE HEFEFO-OOHEEE hL—=0 7

HERERRL L & S 5 72 0 O R OV TR 8 IR Zir e cAHE L, <
IhoD L HREZ D E M (NMEE, A2 S e i Bl ERE) 1312
ROELZORESHNAHT 5, TIHEEBIZ OV TR, ARFEIEFEER P ITRE
BEBIM 24 KCB 23320t B2EH L, TGS, /FEFIA, WEEHE ML
—= 7 L7,

(7)) AREFEFEMMPICB T 2 EMFEE NL—=0 7

ARFFFFEYIM IR 5 THEE D7), KCB 138t 42 7@E & LCEA
Lz, £70. (BT - BWFEEEN S I3 —2 =g Sz, TEAM- V7”7
N—FE - == AR - ERFOBFRIZLLTO LR,
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# 22 THEE OO ESE, BRI

KCB EE - BT RE

JER N IEE 64 FR—F— 24

U7 —h BRSO REICEF LT | - e L v IRiE
Tk Wi % A

FL—=27 | « MBHEST - Wl - 4 B EREER O
WA - BYET 1 2 OB < A — MEEROMER
- EENE « 7L AEO FE AR
- A DFSRE - ek - JFUEHEf SRS O FE R ERERR
IR N T TV 2 —T o
N4

- HfEE O RE
- B OEE

* BRI
- o EE R
B 500 % % /H (650 F*/H) E5E - EMIFFEREE L 0 SGa

% 2019 4F 10 HBIEJICA AEHR L — M1 Z =130 [

(1) EE - @B ~OHEMEE L L —= 7
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&) kavr by PERFORATED

NON-FIRED BRICK

SUSTAINABLE COST SAVING
* No Coal used i

* No CO2 emission

PERFORATED
NON-FIRED BRICK

LOW UNIT WEIGHT
* Perforated design

« Lighter than solid brick
+ Easyto handle

* Easyto wark

TECHNICAL PROPERTIES

o
Bui )
CRUSHING 'WATER RECOMMENDED
DIMENSIONS. STRENGTH ABSORPTION USAGE
240x 115 x 70 mm 29Kg >197 Kgfem2 <8%

Non-oad bearing
(9.5%4.5x 2.75 In) (2,800 Psi) partition walls

info@kameiceramicshd.com | www kameiceramicshd.com

1] v | o [

© 2019 Kamei Ceramics Bangladesh Ltd, All Rights Reserved.
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T LTV, B COMMORRMBR M1 . FERRD L o TRERCEIEH &EEO T —
B, ERICAI U P EE 2 e Lz, O R, AT A XE (13,000 fEH#4H)
B D GHG HEHEIEEN B, 2.5tC0,, 1 LA H7= 0 Tid, 0.19kgCO/H (40%H!)
B CREShE, £, 7V v READNEE S =%, £ 864,000 s 554
ORI, FM 2246 1CO/F, 1 L2 T HT-1 T, 0.26kgCO/ME (54%HI) & FRE
SNtz, 2 OREORAL p.51~52 (ZFLH,

Q@ AHEBERICKIERBL VADFERICERDIXIE

Lo T OHRRIZONT, AEFER & OB OMR, BETHREDH DL L o T ERD
DFENEL MENMEARDNTERVW 2R L ET D LICikE L,

MEBERL L o AT SEDFHEIZ DUV T, ML IFEFEF I 100,000 fH#E L, Adkd
EROEET Y =7 MIERTHHETH -T2, L L, THRETERMOEFNS
HLSEAY 72 A2 PE f1E 8,000 72 6 10,000 fEIZ 72 % AR X 7o & 2 A, 5 - BRI O it
BRNOINEET » 77 L— RIZIEHTE 0 EORENRH Y | [FE LTz, MRk L 0
ERREFTEL AN L= a v ORMLH L7720, FTIEEEER L v F T OSEEC
EHT 2 Z &l ol BEEERL L T TG OINBEIZ LB L 2 T # 0% 13,000 fE T &
Do WMIEHEDO N T TN EHY | EIEFEPITAETE 201 8,000 fHTH 7203, F%D
IETE - B ERERE D TR S AEET 5 2 & & 7r o 7o, MBrAHEA~ D% 51X
Z ® 13,000 &l CEAE EZIT o T2,

2018 4£ 10 A 2 H. % « WIS IC BV TR REEHM B REMThh, A
FHEGHOT =R &R T, FEBICEMRN 21T o7, WL > T EIZHAD
et & B AR BLR A & o 7235 E B 2o 72,

20194FE7 A 23 H, ASFFED TV =7 MRESEET - WA T
W, TuYx FORNEROREIZONWTRE Lz, BITBHRE (NEFER, BE
R, BT - EATTERRE) L RMFEEEE, 0 ARENBIM LT, BREEIZ
FERRHBE O T RFEToT-, BEROSMENGIL, BEAVNASHK, AtHEE
T D Lo T D 20%IFEERER L o T RIERS (a7 )V — 7wy 7)) 2T
HZEEFRHBLTDHI L BB L HEMOWE K&V AR— L OFERH -
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776

@ EELETICLI-RFGREFTH G EERED

B AR ER R EH E~DO T BT — 1 3 UICOWVTIE, 2016 4F 4 T, Yi%iihiz
5 Lo A TSI BRI 2 B3 5 fHICxt U, Y3%Hi & e TR B3 5
I ZBBNCAT o7, & DA O EHBIZBIT 5 L o DHEENRIEFITE N0, BT
TR iifoe OTE SN S e

FREFEPIC 10 EOBIMIE( L a2 7 Fae b oTe, %I, REFEFEORK
BolE B 2/ L Cn 2 & T, KB E~OT E— L EIiRL, 77 U F ¥
ARXFHATCOETVRAETVEREBAL TN FETH D,

(3) FARBZRERROB AL S RI-EH
@ ERREOHE. AEXR~OEMR

WRDONTTT 22DV TGO TFEEREITRIF & ITV T, bR EESR
HY@ e EOMENRD 5, Fim, WRITHOKDZ S BEREDNBEE TX 22D, RO
5~6 » HOA 3 @E#EM L TRBY ., BAHLALETH 5,

AREIETIE, EEHE S0 ORRAFEIED T2 600 (THHEOHENC X v ER
BN ERY) . EAERIIERAZB L COREMANTETH Y, SRRV T T L
PR 2 A ESEOTEIE 2R T BRI TR S D Z E R HRETH D,

Flo, BEGRESCRBEEINC LY —BREBRAFREEZHDLDIE, N T T7T v 2D X
DK AEOBOP ETH L2, ZALEREME~DIY #7213, BOP & OB HE
OUFICEFE L TR, MEMNBNOFAELZHIT 5 Z Lok 5D,

AREFEFETYLD BT vy S RO (SR 864,000 ) Tix. 5718
FH6L, AN —H 2L THEMETH T, FEEOESITFEMHEE B & 12 500
5 7114, (650 F37%/40) & Lz, AIRDY;E13 400 2 71/ H X 25 H=10,000 # /7 (13,000
¥ A) Thad, VY HEXIINVTIF5TFL et 20BN TH DT,
FRED T — 2137 < | B RIRESEN W) FEEROEe & ORITE LV, L
L. AFTEERE LT, 2012 FEORFE T, & v BRI 0 Lo B THMiEcldfE
H 12 B o578 cHBMEIX 120 ¥ #/H (156 F*/H) . ZcPEiX 100 # H/H? (130 FH*/
H) . 2014 “EOFEF CTIHEFENFEN AT 1,500 # 6H (1,950 FHAE) (6 HAEDGA
250 # 1/H (325 H*/H) ) ?' TH o7z, GDP kEH (T%) CHEEWM LA (6%)

0 JICA, BB, Tk R, NV IF L o EESERECEIN & 72 L o T EREFRA (BOP &
U ARG S, 2014

21 K. Mostafa & J. Gustafsson, In Pictures: The brick fields of Bangladesh, Aljazeera, 2019 4F 8 H fifea2
(nttps://www.aljazeera.com/indepth/inpictures/2014/05/pictures-brick-fields-banglade-2014517134431553324.html)
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%%##5& 2019 AEREACCRIR O FLF TIXH ML 180 225 190 # U/H (234~247 11
HIA) | $%IR T 330~350 # H/H (429~455 [F/H) L0 KRILFFEOELETW
ﬁﬁuﬁgéibiktﬁokg (3¢ 2019 4F 10 H BIfE JICA SMEHFE L— b1 % 7 =1.30 14)

BERER L o T THIIMF ISR R FETHRETE D720, LE LI AN E#HEERT 5
ZLENARETH LN, FAEFETTIX, 7V v REXDEM SR EMICHE 722 &
MDD T TNARFAE LT Z L2 X0 BB - BEA LY RIAALTWZbD LD b
LIipTeolz, Stk BRERL L VT a BT ABRI3, AEGEFEEORBRA I E 2
N7 TN EEE BT D Z LI R WEBORERMIIEE OV, BARRIZI
U v RN STV D 5T CO THEFCHERELFHE L T 5 TEMMA~
D ITGEREEZZ TN D,

THER LI OV T, BEBERL L o T ORGE AR CIIRKUG Y E I THE S 720 vas,
REFEWFIZ 7Y v REBRVEM SN o7 Einb, I%W@74%ﬁw%
BRICHH D LonZe o Te, D72 TrEF TR BRI DHEE S 2 REIGRWE (NOx,
SPM %5) (2 &=y, TG OREIPAS i SN TR O, JEIE LA LW 2 g B30 72 )
Sl bid, LLAans, F7BEREDH EOBLENL S 7Y v RERN RN
flHEnd L5, (EE - BB R Lz,

Iﬁi@% MRS OBHINIC R SN2 720, bAoA LOREFTII S - &%

ZB DRI AR5 2 L2 HE L TWED, THENICIT EZOMREIT < 5
ﬂfwﬁw A% TG EREAT OBICIE, FRlaik a0t s &dkic, N7 o7 va
THEED T8 O, k. ﬁi%Té B WS D,

Flo. N7 T T a TR, KEOHSENNEALTE T, BLMoEeKZE
MBI 72 > TE TS, T OEEITEBEERT.OTH Y | OO D
fE - i, SWEEHERE LT ARRMEFERH H, FERAOEEICIT, ZMED—ED
BAZHET DL IED D LI, ZE LB ORISR EZX 5,

Q@ Rire. EEYMBEICKT SEM

L TPESEIR, AEI 4,500 5t DR HEHEAIL TRY . ZHIC KV 8 T~ F—
VOB HE L TNWDR, L TREIIREICE B LD S -, KLN
Y BRoiv 7 BEEITINE R DS 25% 8D Z & il ST\ a2, £/, Lo T iE O
VTR L ITW B, e THILT B 708, Lo AT Sk B R
ZEIFARTIERY, TOMITH . AROBRBERIZHEE S D SO, CO, NOx %78+
G OBER L 720 | INEENRDTAZEbMbLNTWD, i, NS TTaT

22 UNDP, Technical and Financial Fact Sheet, 2011.

23 Debashish Biswas, Impact of Selling Soil on Farming in Bangladesh, Brick Manufacturing and Public Health
Stakeholders Dialogue, 2013

24H.R.Khan, Assessment of degradation of agricultural soils arising from brick burning in selected soil profiles,
Int.J.Environ.Sci.Tech., 2007.
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BRI E DSBRBITR A U W OBBEDRGEAINCAT O TI 0 | VR TR O U
LTS, [EFERLEAEDT ) O R I T, PE BTN % O AR R 2 T
T ENLHLEOWMEEZHNET S & & bic, BEEMIMEOMRIIZERTE 5,
AREFEFEP R OFERIC, MK L > W 2 EE - e O/ BRI 5 2
EDREL TN D, SBEC B2 L 2 BT 13,000 il ©, FEREFZEFIHLAG "TAE 2 8,000
HERME L (B4 — FTOAFEDOOREEICIRANH H72) | 7%V @ 5,000 f#i%
BT OB & LIRIT(EE - B e iliE 4 5,
HIEE T H\ZI1T 5 BHUR 2 ~DOF B ki L& EOHIR) (XA TD LBV, ks, 1t
KOBER L o HTIE L L Y70 3kg Atk O L2 AT 5, AREIFEFHETITH L
T DT, LHEICH > TWRIET 7 A X —EERT 5, KFIHA - VYA 7 VE
JRZ R UCRE D 2 &3 T - A TEHERIIC L > THHID TOHEBITH Y | 5%,
INBEFRDO L H~OFGRANIESND,
< 1 LB ORI HIIE R (2.9kg/ME x 80%) X (EFE - HEMAFSCRE RIS EE ~ D
& (13,000 f#) =30.16t

IBE T HIZBIT DB T T A X — i OIERIFLLTO LY,

1 LAY OBRET T A 2 — DT B (2.9kg/MlE x 80%) X (1 - HEAHF RS
ShEE~OTEA (13,000 f#) =30.16t

St THERRKBICIERT 2546 (FFH 864,000 fH#E) | EHRE~DOFR Ckh
TWHEEOHIE) I TD LB,
< BERERL L 2 G 72 0 KGR HITE(2.9Kg/ M x 80%) X AR Lo Al (864,000
fE) =2,004.48t
ARIFFEFER TRICBIT DRET 7 A Z—OIERIZLLTO L BY,
« WERERK L L T T2 0 ORMET T A X — DI #(2.9kg/ME x 80%) X AER L o A
& (864,000 f#) =2,004.48t

TERDBERR L o W IRH DALY 152 Chh 1) 2 THE LTV e, BERERR L o A3 BERK L
YHORFEL L TR ESND ZLI2E D TN EMORENKOND Z L1225,
o KIEERERLL o HEIAN 7T T2 L TRRIZENT A fldh TH D . B - filifk -
RIZAEBHRLARWEELTH D,

@ EEEOFEMR~DEHR

7 A U J1® Physicians for Social Responsibility D# A2 JAUiE, AR OBEEIZ X D |
ISR~ DR (NS, RE, M%) SO0MER~DORE (BRFZE, H2E, K
R, 5 o MM OARE) | FRMRR~OFE MR OIRT) FEOmERFIC
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RIND EDOHEN SN TNDS,

N T FT v aDRE RRGRORRDOFERILL CAEXTHLEPNTEY, b
VHTGREET DX 0 R OUT X T, R ESEZ L T\ D,

World Health Organization (WHO) Dt CTld, 2012 D /N> 7 F 7 2 2 TOZHFESJH
PO RGN 2B T RIT, 10 HTAET=D 68.6 A (191 » [E - Hulskr 74 % H D
%) | FEFTESOFE TR TIL 10 HAYY 1093 A (759 #H) Thod, State of
Global Air (2019)D 5 TiE, N7 T T ¥ 2T KA L DT NR R CT5EFH
IZZWET, 2017 41213 123,000 AR L Ipoc &t LTWD, /o, WHO DA KZ
A v (PM2.5:10pug/m3) %R 2 2 LN TE UL, LI FETEWHFMMBHOD & O AR,
R,

REE R OMERERR L o O R T, BEFEOL U AT TORKOREEEZ BT 5,
BEARBC T, BEEERL L o 1 O RIE TR CIIA IR OBRBENS REL /2 7=, fERDOBERL L > H
TH L L, AEEOUEELH N ER~DREFEWNELEMT L 2N TE 5, il
THRHT 2 & RFEERLG 10 £ (2030 42) ICHAE L LTV 54 450 % EpES
5 1H5% 50 TR%SE L, I35 2 Lok v, BifER D& L5 ZigZag ! & brig
L (ZigZag B> fR{EE & : 0.16~0.18kg/ME) . A iM% &% 36,000~40,500 t Hlljk T
X5, ZOBEIZNUCTITFLaBEDOL U HBERIC K D ARIEEE LD LS
W, AFEEOE DR ABRBICLY ., o= a L o ANEK - BaSh, RiESNnD
ZEILED AT TTUallB T A RKIGYRYGEICHLEMRT 5 LB b D,

BRBE I O BLREMRI 6T D EERIC W T, 3. (5)IZE#HET 5,

(4) BARERGOMAREF - HigiFEIE~DEM

RRMEEILD &b LI RIBFRHIRO MG FE ¥ CTh D5 (RS DA —H—Th Y,
MEERERR B LRI ) (TR OB EEN DA TN b DO Th 5, Lo T, Sk v T
Famian PR EE N DHEH SN D RIFEM DOV A 7V HRE LTE Y, BIfETH M
FROBTRERIN D DBEFEY 2 T ANTWD, BEFETDH LD L ZITAND Z & T,
F IR S DIk A G 6D T & B I HIpEHITY O JFHI & ARSeHRE D FEAL (—EBEA) |
FER D SO PR H S 25l L CH~ 2 KRR ERE LT\ D,

BITE, HOTFaRees A — B —OBUE A — B — 3R B EEBEICT 5 2 & T, JEHIR
DR w2 % | BEFYSORIEY A FERINIRAT 5 2 & T, 2 A MY A 2 VicE
BRLE S E LTS,

F o REEOFH 2 RET 2 MR A — 7 — b IREREOFEINC , vy 200

2 Physicians for Social Responsibility, Coal's Assault on Human Health, PSR, 2013
26 State of Global Air/ 2019, Health Effects Institute and Institute for Health Metrics and Evaluation, 2019
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25 Z LT, FREREET Cd o TR D O AR T v 7 DRLELCWD AN A TR FER) B O

TABEE TIRA AT 572 & LT, Rk A — 7 — & L TIRE AR L T\ 2,

LU, HISGPESE T b 2 Fiian i 3613, i i o S s+ 5 — 5 Th 2,
HEDHBIVTVZRUND, H?'ST%E&%%L%B’]@%%H%EH IbEVENREL 2L, D
ZIERTIEEMICE D, L LEDOZ LD, BOEENDE OB WERMIZT 5720
DORIFOUBICEDN > TE T, TOERBPIREZLEOTEMNZSI E AN TN D DT TER,
BEFEW) &\ D REERFRFCRENTITHEX M Z o< VIV YA 7 T D HIT E SITE
WD BV ZED B E 9D EB N LERANDOEEZF S NTZHDTH D,

L%, HROH DB FENIKIT 2 7 7T OFFER . A AIMFEO BT BAFS - HlTBA%
WZD7eR Y BRON T PEEBANEZBL L T TZODRAT v 12D LB 2D,

fili FH 9~ 2 BUERR 0 O EE UL, FIREERRLE D /) UoND B EHE LI IR R ED
FBHREOUBEMZ T2REM & 72 D72, LARTE 0 HEFERK L o A O REEBER D VR R 2
L TCWAE U< AR OZMRICAR A2 @ < @i ¥ () & (%) GOTO Ik L T
Wb, REEOEMIZ LY 2D OFREEE A — I — O 7T > 7 IGHEIC HEBR
ol

Fio, WEIIFREEEOF Y VTNV OERPLEE L 72 D - o TRt A U T AR
AL OFENMEL D, BEBREDON T TT vV aEl~OERKED ) 77O
wrlE, HIOTPaGER A — B — DUFFMEH OB D 2 H 0 L LTHEKTE 5 B2 b5,

ARIOFRZETITHICEIERE O R — FREHFEML T, 2L T T7EYR
AP R—=FREVIEBEEZIED , T REOWIEMCICA 21X U LT 5 HHAER
ORI VORI 72 . PAZERROHIGPEREIZ D L CH rIREtEZ It L L 9 &
H2 L T 5,

(5) REHERE
@ FEERADOWKR
R T TT Y a BRI RRIGRO EER Th 558080 L o HEEICTH L, BUHIOH
BT~ RS Bix xR E1T > CTE T, 2@ T iﬁ@aﬁ@ﬁhﬁ AR Z T T,
I OFFEFN, Compressed Natural Gas (CNG)HLOE A% |2 X 0 KAIEE OPEH B D
WA DR SN D 72 ER B A LN TN S, V/WFE%’C BRIEAMOKRKE W FCK
TIOEEFIEFIT LY | REAM OV RN MR~ 1 &L iL&J’Cb\é%O)@ £33
ﬁf%qﬁﬁczgﬁ“éﬁjﬁfgﬁﬂﬂ VIR B A A X, fth Oy CRIEZEICE T B RRE ALK
LTV Z EnDh, fEfeE L CHEHESEIMERICH D, K& /ﬁl BT 5 2013 4F
DL > HBERZE DK PEH R, PM1o TIE 53,333 t . PMps Tid 17,557 t , SOx Tl 59,221
tEREINTND 4,
Begum & (2018) (2 X AHEHIEFAEIC LD &, VU A THENETT 54 v BTl
2001~2002 4E, PMas N7 T w7 1 —R A b A5 L TWA DT HEN R K7 - 72
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25, 2010~2015 ETIE. b EHELTWADITL L HEEHk L 220 . BEERO -
HLREARER A>T VD (K 21 EX 22 B88)

2001~2002 4 (faf: 22.1 g/ 2010~2015 4F (¥ & 30.6 ug/

B Motor vehicle
m Brick kiln

M Sea salt

W Two stroke/Zn
B Soil dust

m Road dust

m Others

21 X v TN D PMys 15 YR OHER

2001~2002 4 (¥ &: 7.90 ug/ 2010~2015 4F (¥ 6.93 ug/

B Motor vehicle
= Brick kiln

m Sea salt

B Two stroke/Zn
H Soil dust

B Road dust

m Others

22 ZyNHRNDT T v 7 T1—R AGYROHER 24

23 1% 2002 H-~2008 - T — X 123, X HTHNOBRLIRWE (PMas) DR
X, RO LGB T 2 WIRICBE ICEm < R->TH Y, ZoHMIicsWT, N r7F
F 2D HBREEHYUE 65 ug/ni/ H & 2 5 < Bl LT\ 5,

L TRERRZE X0 HEH S35 PMo=e PMas i, & 1 TN O HASE TS #5750 AJ4E,
R FIO 20%I1ZB R LTV D LA STV 5%,

27 Begum and Hopke, Ambient Air Quality in Dhaka Bangladesh over Two Decades: Impacts of Policy on Air
Quality, Aerosol and Air Quality Research, 18: 1910-1920, 2018.
2 WB, Introducing Energy-efficient Clean Technologies in the Brick Sector of Bangladesh, June 2011.
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250 - Dhaka PM —&— Non-Brick Season —@— Brick Season

aka 2.5 — Seasonal Average = = = = Peaks K J
200 -
150 -
100 -
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0 T T T T T T T T T T T T T T T T T T T T T T T T

8889883333338 8838888855558

i 532 E53255355853585833853% s

L —a(ﬁO—a‘(ﬁO—)iﬂOﬂ{_’O—adiﬁO—a‘(ﬁO—JJ

S

23 5y NI BB TRIE (PMas) 0 TS

Flo, LUTREEREIT, N2 O, BEAFEICHEL Lo H 32T Tike <, HiEk
ERRCOFIRIC S 7> T D, 2011 SRV U HEEERIRCTHER SN RIE 350 5t
7207y, 2017 AFEIZ1X 568 1 t 12, 2011 420> GHG HEH &% 980 )5 t 7257223, 2017
FEIZIE 1,567 7t IZHEN L7z 45,

N T FT LV a@BRIIC K D8 L o TR D PM JEHIREE L CO, PR B g
HFR 26 18T, LML TS ZigZag BUE Lo H 10 FEH 720 16-18 t DA kriH
#C 38-43tCO2 » GHG #EH ., 600-900 mg/cm® ® PM #EHHETH 5, ZigzZag %, f&#
MREAPEH S DRI HL T OIS Ui S, R OG5 B A3 K g I BLY A
FNDHEMATI2 > TOD P, FEBITIIKZ EFCE X DEE TV DR/ HE
STNDLONRBURTH D, WICEEAESNTNDIHADO FCK B L2 10 H{EdH
720 20-22 t DA ERIEE T 47-52tC0O2 D GHG HEH R, L >4 10 8L E ook 1Pk
HifIE 1,000mg/mé 8 2 5, — 7. L7 HHK Lo BERk 2813 L > 7 10 Tl & 72
12-14 t OFARMETH Y . ZigZag B 1.5 12, FCK RO 2 (2D R )L F —%hR %
R L. PM BEH I Zigzag B o33 1/30, FCK LD 1/50 LR TH BN, ~—47 v D
A RITE LB LT D, BIITHEIN L TV 526880 Tunnel B, R EERIT
ZigZag M0 FCK AL & b £ 0 o b 72 A5 PM HEHH & 1% ZigZag R o4 1/40, FCK 7Y
D 1/60 ThH 5,

29 Guttikunda, S., Impact Analysis of Brick kilns on the Air Quality in Dhaka, Bangladesh, SIM-Air Working Paper
Series: 21-2009
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F 26 NUTTFL DKL HBERRZEDIHYRL P
LYH10G | L A10E | LA 10h
BRIV | EEERO | Y720 D CO, | ARLEY Y 7_&ik
PM B B s | ompng | D
(mg/m®) (tCOy) (1) (%)

FCK 4 high >1,000 47-52 20-22 31.16%
Zigzag 7! medium 600-900 38-43 16-18 55.76%
'ZTngZ;’ %‘i medium low 65 33 14 <0.66%
HHK 4 low 20.3 28-33 12-14 4.81%
Tunnel 4 low 16 50 18-22 7.62%

Q@ FXEHREOREHSEEIESE - il

N7 TT v 2Tk, BRERATE (Bangladesh Environment Conservation Act, 1995) &
OERBIfAEME (The Environmental Conservation Rules, 1997) (2L V| BRBEERINRLT
% ERBEE A REW (ECC : Environmental Clearance Certificate) O HUS72 L CIXW\ 75 T
DXL » FHEFEMTERNE LTNDY, FIRE T, PEREM O REITRE~ D
FEAWE ESESFTIZ X W . Green, Orange-A. Orange-B., Red [0 &, A7 3V —2
CAZERAL - RHT NS ERE, P ED LN TN D,

LU T EFEIL Orange-B 1243 A v, FEEEMHMA, MIHIEREHFAE (IEE : Initial
Environmental Examination) . BREEEFEFHEIFE (EMP : Environmental Management Plan)
TR EERREHT D 2 ENRFHEAT 5TV, Orange-B DOREER OVFIT, FE#T Y
T ROFFRLL EOERE ., B, ERPRAETLIHAIIMEET ) T CTORELEIE L TR |
T =B LUTHRET Y THTOHRELR L TN D,

[FHRE Tld, R, KE., BEDSORELENED SN TWD, LUNICAFZEICHE
BRI DEREAEDOIHA 2774, AFETIE, FHEERFEAEZETT D,

K& (Standards for Air)

%% (Standards for Sound)

HEBL (Standards for Odor)

757Kk (Standards for Sewage Discharge)

PEY¥E - FEFEFEY)  (Standards for Waste from Industrial Units or Project Waste)
PEYE « HEND O T AHPEH

Projects)

© M w NP

(Standards for Gaseous Emission from Industries or

30 ADB, Financing Brick Kiln Efficiency Improvement Project (RRP BAN 45273), April 2012
(KK ZZERANITERT. WK 28 R RS OIREEGYY, BRELEUN] . BRELEEZE O @AY o A
T, PRk 24 423 A
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FREOBREI MO, FEESLHEMN SO APEHEYEL LT, LA T ORERZE
7> & @ Suspended particulate matter (SPM) D HEHHEEEAY 1,000mg/m?® & 3R E LTV 5,

@ BEEMLOERERUHS~ADEE

(7) FHEIZLDERWEOHENE
ARFEETIE, BEULHEIFOFIFIC L 0 Lo BB 22 72 D 120, BERRZEITAE
Thd, ARDBBEIRNOT, HYRYEOE#ENRPEHITE iz 5,
FEMEFA VIR A S, BREEHEG I EL SIZonTh, EREFEHEIZ OV
THEARETH D,  GREER~EER)

(1) FHEIZLD GHG DHEHE
HERERL L o T ORGERRE T H GHG OHEHAEE S22, 16RO FCK B0
172 HHK B D BERLZE & bR CHEH BN S e b D TH B,
MEBERL L T ORIETIL, GHG HEHZEER & L CLLT 2 DOHRHIRENR T H it s,
1. REEHOMERICHES COp R
2. TlEIEEHOMARE (T4 —EL) OFERIZHES CO HEH
B, FM B Uiz L v B ORISR D GHG OHE L, fEkDbEpL v 7l
ETL U RS LTEGE CTHIRM B O BRI FREICLER TR TH Y | B
BUEHAR OB AIZ LD GHG AN 2 I3 E TE Ao T, BETHHEHHEND
WEBRV T,
1.OZRME S OMERIZ L D GHG OHEHFR%EIL. Department of Environment (DOE) T
LN TT v aREREDO L X —2013 £ 8 A 19 H f+ Reference No.
DOE/International Convention/2012/21/07 7% 0.67 tCO/MWh ZHHT 5 Z & LT 5,
2O TR BEMDICAIREL (T 4 —E L) OMEAICHES GHG OHEHREIE, IPCC
NFED FRRORREXOMEY | 0.00269 tCO/L ZHAT 52 L 45,

0.03629"1 [GJ/liter] / 1000x74.1*2 [tCO,/TJ] = 0.00269 [tCO2/L]

*1 : IPCC, 2006, Guidelines for National Greenhouse Gas Inventories, # 1 -3 1-
2, ZEFEL Energy Statistics Manual (2005 OECC, IEA) . 3 A3.8 L H:H

*2 : IPCC, 2006, Guidelines for National Greenhouse Gas Inventories, #; 1 #-3% 1-3
J OV 1-4 D> B

ERELn, FHECELD GHGHEHEIZ TN OHEETE 5,

PEy = PEEL’y + PEfueI,y
= (ELpyy X 0.67 ) + ( FCrueliy X 0.00269 ) (i)
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INTA=H— | @i HfL

PE, y BT 570 U= s MR {COely

PEgLy y BB B RHEENOME IS COHEH = tCOzely
y BIZE=2 Y 7 ENDREN O &

ELPJ,y MWh/y

(FEEHRRICT=FV 7T 5D)

y FITBIT D B FIEEH T O BB T

PEfe tCOse/
frely 5 CO» HEHI R Y
— y BlZE=F) TIN5 74— ELVOEHE | L
ety (HEERIL T =) v I+ 5) Iy

W), ARFEREFZE TIIRME ) THET L2 TETH o 72ny, FEMIRINISRRE
T ST, LIGBRER b A2 RIABThH 5, YEIIHRERIC L H8BEN
FRWNDHILDHDN, FEEE D OWBEIRAHKTH I F I —KOHEEO 7 L —h—
R LT DD, DD, THENLERITHEIND 2O, LFD 25D 7
VA ZRE L, (BT - @RI E R « TREZTHEV,

FVAQ  AREEE (274 CABE) o RREEHRIC

VFIUAQ  BIA— MEE (2T 1 L 2 F—-X ﬁ"“j“—%ﬁé< TA U EW

18)) o oot 1N AT e OV i 12 FE ) 23 4278 L 72 WIRFICFE B RS TR,

GHG DOHEHEIZOWTIE, FEREFEOTEH B GEiEt3 (1) © H‘f% - @)
WFFEREBAIC K D MEBERL L o W OTE IR 2 38 ) 22 ) TiIv TV FOIih-» TR
U R 1 BERERR L > T T35 % e RBRTE A L7356 @ GHG O HEHH i
UV FDQE TV AOIZH» THEMT 5,

WAFEFEFEDOIEAAE () AQ0H)

%éﬁ%%ﬂ;ﬁfﬁ&zﬁz%%ﬁ% TV | T - EBTIERERE O S BE TFC MR L
> % 13,000 fEEHT %, X7 4 —BAFEMD L OBRM CTHET 5, RIEH
T D GHG BEH & ifﬁ(l) MCIEDBLEHRD L HICEHTX S,

AL PENZ LB 72 T 8 EEAS O BRI RFH] -
13,000 [f#]/ (360 [f#/h]) = 36.1111 [h]

TR E®TOT 4 —EALHE

36.1111 [h] x 30 [L/h] = 1,083.3330 [L]
1IFEYS 720 OF « —EB/EEE (75%FAM) @ 30 [L/h]
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ARG SR D)% GHG HEHH & -

PEy = PEEL’y + PEfuelyy
=(0x0.67)+(1,083.3330 x 0.00269 )

=0+2.9142
=2.9142 [tCO,]

AIER X TOAERIT 13,000 fHTHL Z b, REAXETO 1L LU THT-
D D GHG JEH EIE. 0.2242kgCO /M & 72 5,

WRHCE SRR . LA i RIREH] L7235

(I AQETTY 2]‘@0)#&7%/*\2012‘)
N7 I7vaTEZY Yy ROBHMEPZE L TE LT, TIHMEEEOEM N

HEIND, 22T BHo0%% 7Y v Kt (U A40) | 10%%7 4 —E
NOTFEER TV A4Q) Mofiad o L IET 5,

U AOOBEOEEEE (EF) ORFIL 78.6kWw ThH 5, 41300 H, 1 H
8 M DIEI CRET D & | RMBNOBNERAELE T  —BEHEZLTO LD

WCRE T 5,

FVFOTY v ROEBEEHE :
8h/H x 300 H/4E x 90% x 78.6[kWh] = 169,776 [KWh/4E] = 169.776 [MWh/4E]

VTV QT ERTOT 4 — BN FEHE
FEPE\Z WL T2 T 38 EEA O RR @ RE ]
8h/H x 300 H/4E x 10% = 240 [h]

TR EHTOT 4 — BN :
240 [h] x 30 [L/h] = 7,200 [L]
1R 720 o7  —B g R (T5%HAM) @ 30 [L/h]

KIS TIEH T, AEECTOTILE—WEHIZ LD GHG HEH FLARIIR D L 5
BT S,

PE, = PEeLy + PEfuely
= (169.776 x 0.67) + (7,200 x 0.00269)
= 113.7499 + 19.3680
=136.3459 [tCO /4] (HEE)
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HETOEPERZ4EPE 864,000 18 (360 flil/h x 8h/H x 300 H/AE) SRET DL, 1
Lo HHT=0 O GHG JEH &1L, 0.1541 kgCO /Ml & 72 5,

7B, ZOHHEEBREBEH% L EUT LI U TFTO3 20T —4DE=4 1 v
TRE LR D,

1. RMEHOMEMNE

2. T4—BILOFEHE

3. HE{ERL

IhBiE, BASHNGOFRE, WOBAMRE (FHE<EARLO T, R5FHY
AR TE=4 Y ) | HNOEERHEEOEFEMNOE=F U VIR THY |
FelZp e =2 1) v JHERORBE T =4 U 2 ZIEHI OREEUINER N EE 2 BId,

@ BREHSEEHER
(7)) HFEIZ L D50 E OYELEIER) R
NI TT v a@BERICE D% Lo WA ORIIRE (PM) HEHHIRED
AR 27 12T,

F 21 NUTTTFL2DE LU HBERZEDOTEYRRN () 428
Vo105 | L 10 LoJi10 5
kEo | El e etk
e B~V | EAFERFD Y720 D CO, | EfENST-Y e
PM HEH & HEH & DA R E B
(mg/m3) (tCO») (t) (%)
FCK high >1,000 47-52 20-22 31.16%
ZigZag ! medium 600-900 38-43 16-18 55.76%
é'.‘;pz?g%i medium low 65 33 14 <0.66%
HHK 7 low 20.3 28-33 12-14 4.81%
Tunnel %4 low 16 50 18-22 7.62%

AT, BEEERORAIC L 0 Vo TEERGRTEA 22 < 22D 72, BE B IT A H
ThDH, LoT. AROBRBEIED W20, PM OE#EZRPEHIZE 0l 5, -
L., REMEBET 2541, T 4 —EAREEND PM BHEHE NS, RHED
R SN D Z ERNEENRD,

B NG, LA RRIRIGH L7e% 6 OAEFER % 864,000 8/ & RET D
&L b EK LTS ZigZag B & HLigt U, 4EH] 5,184~7,776 mg/m3 @ PM % HilJE T
&%,
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() FHEITLD GHG OHEHEIEZ)E
VLA TIIBERM D FCK RUDBERLZE DS D U, LB RIBRBE AT /0 72\ ZigZag Fi 78
A - EBEEL TS, N T TT Y 2 BUTEBI Cd 5 DOE 23iiA L7 A fRiIHE & &
CO, JEHI AL D MLl A2 3 28 127”7,
2T, ENOREFERIZE DY, BERZERO COz PJEHFHAL & 2L o il
Bkt 2BEZMEFTHZ LICED, X=X T A D COz HEHFHAL & fRGiE
L7, 723, COp PEHIFHAZIZ, PREFEICHERZET D R/IMEZ A LTz, [Z DA
DBEFLZEDN 0.66% Z 1O TV D23, COr FEHRHAL A ARNHD -0, b BET S
ZigZag OB L7z,

#* 28 LU ABERRZEmOAIRIEE & & CO R AREL 4

i L1005 E Ak
JE R 28 D " e CO i | .
i ERES - | AREEE - ERUT S
i
DA RIEE & 5E G
(t) (kg/i#) (kgCO/f#) (%)
K 22 0.22 0.5345
FCK Y 31.16%
B/ 20 0.20 0.4859
_ R 18 0.18 0.4373
ZigZag %! 55.76%
B/ 16 0.16 0.3887
K 14 0.14 0.3401
HHK 7 4.81%
B/ 12 0.12 0.2915
K 22 0.22 0.5345
Tunnel %! 7.62%
SN 18 0.18 0.4373
Z Dt - - - 0.66%

MGHG HEHFALIE, ARIEE (kg-coal/fl]) 12 ROEFREE : 25.68x 106 Tl/kg-coal & A %D CO2
HEHAREL - 94.6 tCOATI | UCTHEH LT,

NR—=RA T4 D COHEHFHALIZ TN OHEETE 5,

FBERLZED CO2 HE R BN * A BERLZE D4 L T REHI TR 2 BIG DfaFn
=0.4859 x 31.16% + 0.3887 x 55.76%+0.2915 x 4.81% + 0.4373 X 7.62% + 0.3887 x 0.66%
=0.4181 [kgCO./{#]

=0.4181 x 10°3[tCO/{#]

R—2F7 4O GHG JEHEIZT TN OLRETE 5,
REy = Pp;y X 0.4181 x 103 (ii)
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INTA=H— | @i HfL

RE, YEIZBITDRN—2T 1 P E tCO2ely

Ppyy yHEIZB T RES NV T E &7y

WEGEFEOIER AR (Y AQDH)
FELREFZEOTE S TRET 5 L o %03 13,000 TH 5, A G TEDH D &,
AVERTETOR—2F 4 O GHG HEHHEIZR D L 5 IcEH I TX 5,

RE, = 13,000 x 0.4181 x 107
= 5.4353 [tCO2]

FEROH (1) TRELF-AFEETOGHGHEH & & i+ 5 & . AGHGHIET
DOGHGHIEZNRIX, AT L0 &5,

ERy = 5.4353 — 2.9142
= 2.5211 [tCO2]

1L BHI=0ICHET D L. 0.4181 - 0.2242 = 0.1939 kgCO/ 74 (40%HIE) & 72
Do

WREE MR, T A e KIRIEA L7256
(FVADQE TV FQOMAE )

AR TREET D Lo A E% A 4R 864,000 18 & ET 5 &L (i)Y Tikod T,

ARFEETOR—RAT A4 GHG P EIFRD L H IR TE 5,

RE, = 864,000 x 0.4181 x 1073
= 361.2384 [tCO2/4]

FEO@H (1) TRELEAEETOGHGHEH®E L ikt 5 &, AGHGHET
DGHGHITEZh FL X,
ERy = 361.2384 — 133.1179
= 228.1205 [tCO2/4E]

1L HH-vicHi+2 L, 04181 - 0.1541 = 0.2640 kgCO/fH (54%HII&) & 72
éo
ARHFEICBIT S GHG HIRE RO E L — N & TIRAEE 1) & LTI %,
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(8) EXRDEXXREEBFHED B I FEREEICONT
20194 7 H 25 B, {EE - EWHITERERE & 1R MM T, MM OHERFE B SOV TERST
K)o Llc, IRFRKID O B MERFEHICET 2NAOMZEIZLL T LBY, N

F—_—L g —% HRTEE 6] & LTHRMAT %,

& = Mo
RIS M ON— R 2T XY 7 MU = T REBEORRIT, EE - &Y
(MERF R R — | WFZERERYIT KCB IS, KCB IXHRE M2 K UM LGS E o B)
B R) SOESEERZIT O,
- PIHEE G L7aWEA 1T, KCB 1XESE - BarseksBI ot
L& U CHMRLE SR G L, e A AR EOEH a2 N &
R D, B, B A MIARZIZE DR,
525 LT O — B RIARZINCE O, MERIGEIIHT7212 KCB &
(oo — | BT 5,
B ) 248K U A MZELHO 2 WM OB IS BT 2 h— B R
5. FFE - ARSI X B BB lER . SRS, BMEICET S
H—E
6. M54 D P E L OWE AT 5 — B R
8. MM O A G e R P BUR W ICER - 2 B O Y — B R
4% - REKIOMEFRFE PR — B 24 [ 21X 600,000 BDT (780,000 )
(HeFrEHY) T, ZYINBRICEER D DG HITFRB VAL T 5 /N H
D,
RIS E N OHERFE BB L IREREOHINE
ZHARPOMESVLEND D551, ikl L TBEI R 25T
30,000 BDT/H (39,000 F%/H) Ofh, JEME-CE AT DSLE L 722
D,
CARES HEFFE B — E X OWIR], 5 - BWAFZEEE B I T O3 2 3Fh
(HBRI 23359 | 9,
#H) - mRAR
- THFES
- M
LS (152 - EBFIeHE BRI OO 0 E B A RGET D 72D, B D R
(REY A O | 3R (EXOMG, [UEOE, IR, B, B, RER
MERFE BE) RE. BM I E R T A MERFE BT Y 75%) 2T 2 L9580 5,

X 2019 45 10 ABIFEJICA AMEHHR L — M1 42 =130 [
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(9) SEDOBELHIGEK
O EEMOEFIA

(252 - ARt N O B BEIEY (Lo, B AV LT ZMEER L v H D
JEBEE U CHAIHCEZRWDMET - @R 6 U 7 =2 b3 b o 7=, FFIHIEA
HETZS, BRI % 2-3mm ICFEL 720127 T v 3 v — S5 DBIRRE A LI 2 5 =
EEInz T,

200194 A 2L HO X —7 4 > 7 Tl (£ - BB O T K ST Z AL
o HTELER THhE2 N7 T557 S 20 12 I 17 BETkE T 212 E2NH - 1=,
JCA IR R D L ITESEB DY 7 =X b & LTz,

5 - EHHIeEERA D b EFE RS FRSPUTEZ B4 (ECNEC) ICHFEE TR E 2179
TETHD,

2 7,000 PSI+DE#

N T ITTFVaTIEEMBRRELTEY, £/, AZEARERLEM bBASN TN ST
B, 2019 42 H 14 BOI—7 ¢ 7 CTlk, BEEERRELEAN 2> T A THE# (7,000
PSI+) DAEFED AHEEIC DWW T L 7=,

B, BARTIIEEY 2 AT 2 B CTHE SRR TH Y | fliEsmy (2
FE50 M/kg & 15 F/kg) Z &b, (B - EWIFTEREE & A Fpasth A 5%r L C B A g
TERVNEE - &R SIREN D - 12, BEREIT, BMIIARFETFFEICE
FN TRV, FEBETHIVUIHRTTT5Z LN REE B2 T,

L OBHAEFEIZOW TTIREREOFIERIZ L b b, B TIEE 2
TR, Loy USEBERR E LA & 0 o 72 N B OAEFEIZ OV T EEZ IS -
WM FERERE & e A HE D T <

@ RFEEHDER

5 - BRI D /N1 1 v N T TIL, REOEHENARIBIZENLTEBY . B
ZHBIIFH> TV HIRETHD, BFHETIET 4 —BEAMEHEORENEH 257
W, KRB ORIOERLEND,

SBERERETDOERIT. 77 0 F v A XA LIGITRHE I D3 S Tu 5 Hidikiz
FREST D,

@ WERED R ~HEIR

7T F XA A LG T, B A2 BARTRIE - k95720, ZRRGBREE @)
PRI % o HIHRE 2 RN RIS 5 72 01T ROE AT D = 2 FEIRAA S TH D05, A
FREFETIT AV FORBBEOREN L o T,

B IZHOWTIE, 4%, LHITRMEBANDEHE SN TWLEANIRYTLH 8, &
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A2 MRMDFEHZOWTIE, BEEAFIE 2L E 5 Z 81280 &% A2 L VAT 58
BT D,

7



4. REEXEEREOE DR XREFEETE

(1) SEORMEEIZEFTIECRRERDAE - FE
O <=7y bt GERGRURBHRKOANEZED)

N T TF L 2TlE, VU HIMETEEOM, HEOME., HEESEYSE O REITIE
IRK R ENTWS, 2017 FON 777 v a@RROREICL S & ERNICITN
7,000 OBERRZEN BV | MO Lo ARSI 228 {EE, EAE L 100 TA, KO
10 ERNCRBIT D LU TEEORERIT 2~3% L LTEYD, 4% b RKE 2MEN A
FNDHEETHD 4,

FEEEIIIMSHEAN M DT S CTE 720, REBBOMER, BETHNEE
BICER U, BIE TRV o 2 EEREEME e LTS 2R/l 2 T D, ¥
> AN T MN2O(EE T L o REEMELE LTERSh T, X775y
= DN HIXEAE 4 TR OHEEENLE R Z &4 BN TAHRA OGN
RONTWDHZE b LU NEELRRESELHERE 2> TND,

(7)) L RIEEMOBUR & AR

LU AT BERRZE DB, BRI IR OEN ThH 2 FCK B~ 2013 £ 7 A
DIREEE 45 Z & 2 LT, %< OFEE) FCK AU D ZigZag BUICZE R L,
HUE TILBERRZED 62% M ZigZag i & 72 > TWD, LU D, 35%DHEEITS
7B FCK BIZ R LT\ 5,

FCK B IR Z IR R T, RRDERERGRIR L 7> TWbH, £ LT, FCK oD
FHBHE TR 6 I AIZE LER SN WEEITEE Th 5, A T IZETXTO
T TIXLEREN T3 L IXE 2T, FEEREEILE LV,

FCK 7 1 0 BBEE A AT DD 72 R D L UL Dl & LTl fAiREN D ZigZag <0
KIXA A %)) &3 % Hoffmann B35 5, ZigZag ilid FCK L & tb % & 10~15%
WRBIhEN B, Flo, EEN Y I I HEET, P AWEEE K Be 57
B, FCKAL X Y PM HEHER D720, FIHIHERERES O&M 2 A MIFCK AL L sk &
Z [RIFEE TR O Hf CII LM 72 54l T 2 23, BRETAMIELZE O R X
D&,

ZigZag <> Hoffmann 7 & I — A A 72 REG 22 Bfff & LT, HFRERIT
UNDP O XED H L IZEA S =D HHK <2 VSBK % Tunnel . C& 5, 1 TCH
RKIRATAZEN ) &35 HHK BT, AR %8 ))& 9% Hoffmann LD/ ~A 71w KX
—VarThh, mRAF—PRNP L RRKIGEDBHSE 5725, UNDP 2% 2006
T LTz, HHK BT 2015 12 T35 105 & THY 2 7228, RIR AT AR B O
DR R — B e OV R B D SCER A /M K 0 AR Uiz, b o TEIINL T

32 WB, Introducing Energy-efficient Clean Technologies in the Brick Sector of Bangladesh, June 2011.
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TWDHDIXSEER H-> BB Tunnel BCH v | SRERIC X 2 1Ke8H 0 — > 0k
RIZE D, 2017 4EI21L 58 D THNEEL TV 5,

FCK % & ZigZag B DO REEITIHB AN & < | AERIAPER 300 T ECTd 5 DTk L
T, HHK 73 1,500 /51, Tunnel %1% 3,000 5T 5, LovL2ARN S, AFEMECY
720 O EFETIE, HHK <> Tunnel 4%, FCK 4TI 7 f5LL k. ZigZag T
TR ELE RS> TEY BAEZRF L TV AEEZOAHENRE S, HEAEE 2N
JRR & 72 o T D, & L TBERLEA D =2 2 NI &R 29 12”7,

# 29 NUTIFTTFU 2DV TR O a0 A b Heige®
=7y A [H Iy 0&M 1B LA LA
MEEER | AER el g a2k DN mnE filfi b
% T3 KR | K RV X 71 psi X 71
BTK %! — 2,000,000 35,000 75,000 150 <2,500 5
FCK 31.16% | 3,000,000 | 70,000 150,000 150 <2,500 | 5.5-6.0
Zigzag %! 55.76% | 3,000,000 | 80,000 160,000 150 <2,500 | 5.5-6.0
VSBK #! — | 4,000,000 | 250,000 190,000 75 4,260 6
HHK 74 4.81% | 15,000,000 | 2,000,000 500,000 80 | 4,500-6,000 | 7.0-7.5
Tunnel 74 7.62% | 30,000,000 | 4,000,000 900,000 45 | 4,500-6,000 75

¥~—7% v b A ZHEIT [Department of Environment, National Strategy for Sustainable Brick Production in
Bangladesh, May 2017 % 5|,

fth )5 ¢, BEfFD FCK Bl % FAH L7- FCK Bl >\ T H s v Tn 5, i
REMTOZIED b LICRERIISN M T 2O KFEEH LT, BfFd 5 FCK Bl oo
Mo aHED T 5, FCK BIDMHEZE 2 HAIH & 5 Z & 7)o Improved Zigzag i ~D ik
ERHFHINTNDED, EALLEND ETICA®R EDORERR N5 0MIARHT
BHD, THUTMA, SCEEITH 350 J7 4 #1(455 TH*) E VWb Ty, Zhld FCK
2GRN 2 O LIZIEFE UAlifs Thd 5, HREITOHYEIZ L D & | uEM~DBAT
FELHI 2 ERIR T Y . FERINICITERBY e L o T T (HHK 2% ~BA173 5%
LEEL TS,

T - EWATITEEA T, TERDBER L U TITRO L BREIZLE LWL & 40
L EIZOl s THEL TRV B0, A b, &z kte L2
—h7ay 7 &4 ETIC 25 BEAZE L TS, BIETIE 30 DFEIZHONTED
DD B3 A3 pE 2EM £ PE % B AR L T 5, Building Technology and Ideas Ltd (35 -
AR DT R — D & TOREIZROE LWEM 2> 7B % 60 UL -
KL TWD, Zofh, (EF - @RI Z O O KIEE HIT->TE D, 4F

3 ADB, Financing Brick Kiln Efficiency Improvement Project (RRP BAN 45273) April 2012
% 2019 4 10 HHIE JICA SMEHE L — b1 Z =130 1
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TIZ 4,000 ADF##, 1,000 ADOEAREIHEEZ FL—=T7 LT %, LMLZARNR
b, a7V —=h7uy 7 FEELZDANIHOENTWRWI LFEE LTEY,
[FHATOE RIIAFEIC L > THRRDBHDH LB X D,

(1) Vo HORME, Mtk

2013 FEEDFHA T, AEERBIES 10 #HICT v — M2 To /R Tl 111
B0 ORI L v AR 3,238,300 fHIFETH 72, 77— MMEREFR 30
(R N

VU OREEATIE, BibLr TRRbEHINTEBY . VU TEARSED
81.22%% i %, At L % 8.13 Z /M (10.6 FI¥ME) & e b 22V Mk & 72 o
TWD, IRWTIEREL T OBEA RN Z <, BIRD 12.24%% LTz, {bEL o A1
RbEAiTHY 16.17 # BIME (20 F*E) Th o7,

LT RE VU TOEARIL, TNENEED 2.38% & 3.61% & KW EIE
ThHO ., N T TT Y a2 OBRFERG CIIMER s L L o B E2ERT 2R3 & 5
EORBE LT, RV T E RS E L HITENE N 13 ¥ I IME (16.9 FPFME) | 13.6
2 1ME (177 ¥ME) CTh b, EAY L FIconTid, 7rr— htgFEohc
FBAL TV ERITB ST MiEER bR o7, 70— hORIZE T,
TA LN UKD MEL . SREICRIT D 2 &R STz,

% 2019 45 10 A BIE JICA AMEHGE L — b1 % =130 [

30 NUTTTvaD L H O
(2013 FED AREFERHRHEH 10 DT v r— NFRAERER)
L AR PAX HE ESHE YN & filfi k&
(cm) (kg) (fEl/4) (& 71 /@)

MtvoH 24%11.5%7 3.5] 2,630,000 81.2% 8.13
28/ L A 20%17.5%12 3.75 77,000 2.38% 13.00
N - 24%11.5%7 3.3 116,800 3.61% 13.60
YA RNLUT | 23%11%7 3 0 0.00% —
{EBERR D LT | 23.5%7%1.27 0.43 396,500 12.24% 16.17
Z Dfth, 18,000 0.56% 8.50

(7)) KRAFGEE LB

REERFEFRIIRM 7 ¥ —IZBI 2 RRKO LV HHEHR Th D, REIEE, B
FREEOWE— DB TH DN 7T T v a REEETHE (REHAB) (255 &,
2010 A= ClE 1,081 DOAEZEMNYHERIIRER L TV D, BEBERL L > T O K O FFEH O
flie LTHIRE N TE D,
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2013 AFFE(Z AL 2 AT - 7o ANEIRERIFE L 0 6 FIL, WEEE N OESE LV W 2R
ALTWD LD ETHoTe, TOMOAREPEFIFE KL L, FBEEE LT 77 A
Y=POAFLTND EDRETH Tz, Lo HTUEDZE 1%, REIERREEE & v
> TREREE OEHZRG LB BND,

@ EDRRARMADLEHA
R FRIC O T LR

Q@BEINIEDHRRARFADEE - 7Y a—)L
BB FRIC O T IHELR

@ E o R RERTREME D F1 i
EFEE T I SO S IEAK

(2) BESNDIRY EHIE
BRI S & IHAFK

(8) BE - FEICE VTR LEEBRELICLIHRAEDNR
BRI S & IHAFK

(4) REEMNSBON-HINERE
® SHEBNERFAZRETIEE~RT=ZI

® FEIEFENI 7] LI TRLLTWARNSTEZ LICER L, ZOHEIZ
L HFEDOEMICE L, REDE D ALDSMHEN E 0T, YHORLH LAyN K E
SHEB AT, FEEE. 2O Li35/MeEIC L > TEIERETH 5,
R OBESIZBN T, BADAT P a—U v 7O 2513 ATEBLERH D,
FAHRIEH TR BV, @EFRA L L THIERTERREL D,
AR OFRE N— N —I3GEF T - RN A AMENT TR RV, 77
e T EMNYTZ D ETOT, FHEPERS - BFRFLEZD,

o FHMMEEIL CP MHYFOEMICKEMEHSNIMEAAH 5720, #2413 1
£ TR ZERENLERELEZ D,

@ JICA vHATEFREEIZRIT-12E
(7) JICA
AFLEREOWIRIT, 7o LA FOLEE, BiFE ORER Y, TESAD
BANELEE L, SO ARAPIIOFEREICKH L TORFHELZ - LKL
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THRL, £ 9 TRINIEMBERE DI EEDRREITHRIRT 5 & Tidhnt
R

(1)cp

o MIIEHIMOBEROBEHLZEE L CRES N TW WD, 7 v RE
K[OBRHORENEEN D,

® M OANEH O DITIEEER L o I ORI %, FEEFEIEY & FF
FA U7 Selgenk L > 0 % B 0E L CTAR LU,

® MEHERRELHAN AR > T L LSO FIEGR, (N T EME) ORGBIRZ L
THLWY,

o ol Uil A—F—HBEAERILTHRLY, malr HeilEd s
7]+ 0 B RLAZH K O [R1: M S8 TR BN 3 rIRE & 72 D,
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10.

11.

12.

13.

14.

15.

NEE N 7T T v 2 NEILFIE (People's Republic of Bangladesh) S5 — 4% o =7
H A I : http://www.mofa.go.jp/mofaj/area/bangladesh/data.html

JETRO N7 772 a GG HREGME Y =7 %A b
https://www.jetro.go.jp/world/asia/bd/gtir.html

Department of Environment, National Strategy for Sustainable Brick Production in Bangladesh,
May 2017.

WB, Introducing Energy-efficient Clean Technologies in the Brick Sector of Bangladesh, June
2011.

H.R.Khan, Assessment of degradation of agricultural soils arising from brick burning in selected
soil profiles, Int.J.Environ.Sci.Tech., 2007.

UNDP, Technical and Financial Fact Sheet, 2011.

Dhaka Tribune, Experts: ‘Changes to Brick Production Act contribute to more to air pollution’,
December 18", 2018 :
https://www.dhakatribune.com/bangladesh/environment/2018/12/18/experts-changes-to-brick-

production-act-contribute-to-more-air-pollution
UNDP GREEN Brick 7 = 7% A b :
http://www.bd.undp.org/content/bangladesh/en/home/operations/projects/environment_and_ene

rgy/improving-kiln-efficiency-in-brick-making-industry-.html
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1. BACKGROUND
Brick is the most common building material in Bangladesh, both in the suburbs and in
rural area. There are currently about 6,744 brick kilns in operation and produces 22.8 billion
bricks annually using 5.68 million tons of low-grade coal imported from India. It
contributes to about 1% of country’s GDP and generates employment to about 1 million
people. With the recent economic development of the country, demand has grown at a pace
of about 5% over the last five years, and it is a major industry where future growth is

expected.
Table 1: Bangladesh’s Brick Sector at a Glance®
Parameter Value
Estimated total number of coal-fired kilns 6,744
Annual brick production 23 billion
Contribution to GDP ~1%
Coal consumption 5.68 million tons
Emission of CO2 15.67 million tons
Clay consumption 9.486 million m3
Total employment (including supply of clay and coal) >1 million
Estimated future growth rate over the next ten years 2-3%

However, brick making industry is a major source of greenhouse gas (GHG) emission
in Bangladesh as it is dominated by outdated, inefficient and highly polluting technology
called Fixed Chimney Kiln (FCK). For every one million bricks produced by FCK, about
240 tons of low-grade coal are burned. Every year, 9.85 million tons of CO2 are emitted by
the industry, along with other harmful gases such as sulphur oxides (SOx), nitrogen oxides
(NOx), carbon monoxide (CO) and particulate matter (PM) that heavily contribute to air
pollution in urban areas. It also consumes 45 million tons of agricultural clay per year,
leading to serious land degradation. It is estimated that mining of clay for raw material
degrades valuable agricultural land at rate of 80,000 hectares per year.

The government of Bangladesh has been working to improve the brick making industry
through various policies and regulations. According to the report by Department of
Environment, in 2009, the total number of FCK was 4,500, which was 92% of the total
brick kiln in Bangladesh. In 2017, the number of FCK decreased to 2,373, while relatively
cleaner kiln technology, Zigzag increased rapidly from 150 to 4,274 in the same period.
This rapid change was most likely caused by government’s decision to ban the operation of

1 Department of Environment, National Strategy for Sustainable Brick Production in Bangladesh, May 2017.
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FCK in 2010 in view of environmental issues and health damage caused by the brick
making industry. By result, many brick kiln owners converted their FCK to ZigZag.
Although the brick making industry is transitioning to technology with less environmental
impact, GHG emission are increasing as the industry itself is growing. The total number of
brick kilns in Bangladesh increased from 4,880 in 2011 to 6,744 in 2017. In addition, the
GHG emissions increased from 9.8 million tons in 2011 to 15.67 million tons in the same
period.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
The purpose of this verification survey is to assess the applicability of the non-fired
solidification manufacturing process by establishing a pilot factory and utilizing the
non-fired bricks in PWD projects. With successful implementation of this survey,
non-fired solidification manufacturing process will be promoted and disseminated to
help improve the environmental and social issues related to brick making industry in
Bangladesh.

(2) Activities
1. Manufacturing of non-fired brick
1.1. Stakeholders meeting
1.2. Machinery transport and installation plan preparation
1.3. Factory construction (civil work, shed), machinery installation, commissioning
1.4. Raw material procurement (dredged sand)
1.5. Technical assistance and training for factory operation and maintenance
1.6. Calculation of GHG reduction effect for non-fired brick production

2. Support for utilization of non-fired brick by PWD
2.1. Planning of adopting non-fired brick in PWD projects
2.2. Support to utilize non-fired brick in PWD projects
2.3. Estimation of fiscal impact of switching to non-fired bricks

3. Product promotion and dissemination plan
3.1. PR activities for international organizations and other relevant ministries,
leveraging the non-fired brick use in PWD projects
3.2. PR activities for local real estate developers and other potential customers
3.3. Evaluate different business models (JV, franchise, etc) and devise growth strategy



(3) Information of Product/Technology to be Provided
Kameiseito’s patented “non-fired solidification manufacturing process” was
developed by combining traditional Japanese ceramic technology and modern
solidification technology. It can utilize various waste resources to manufacture building
materials such as brick and tile. More than 80% of raw material can come from
industrial wastes so the use of clay is significantly reduced. Some usable industrial
wastes include coal ash, glass cullet and silica sand. Since the brick does not need to be

fired, coal is not used and thereby, air pollution and other health hazards during brick
manufacturing are eliminated.

(4) Counterpart Organization
Ministry of Housing and Public Works (MoHPW)
Housing and Building Research Institute (HBRI)
Public Works Department (PWD)

(5) Target Area and Beneficiaries
Target Area: Mirpur District, Dhaka
Beneficiaries: The beneficiaries are HBRI staff, workers and nearby residents
who are engaged in manufacturing of non-fired brick.

(6) Duration
From November 2015 to December 2019



(7) Progress Schedule

Activities 2015 2016 2017 2018 2019
11 12 1 2 3 4 5 6 7 8 9 1011212 1 2 3 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 10 11 12
1) Manufacturing of non-fired brick
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1-2| Machinery transport, machinery installation plan — - -
1.3 Factow (_:on_struction (civil work, shed), machinery installation, m - - ™ Jr— r—— [ d - Jr— * m
commissioning
1-4| Raw material procurement (dredged sand) -
1-5| Technical assistance and training for factory operation and maintenance L - . =
1-6| Calculation of GHG reduction effect for non-fired brick production - L] -
2) Support for utilization of non-fired brick by PWD
2-1| Planning of adopting non-fired brick in PWD projects = - -
2-2| Support to utilize non-fired brick in PWD projects - =
2-3| Estimation of fiscal impact of switching to non-fired bricks - -
3) Product promotion and dissemination plan
31 PR act@vities for intgrnatio_nal orga_nizations ar_]d other relevant ministries, - - - . -
leveraging the non-fired brick use in PWD projects
3-2| PR activities for local real estate developers and other potential customers L] - L ‘- ’- -‘
3.3 Evaluate different business models (JV, franchise, etc) and devise a growth - ‘- ’- -‘
strategy
Japan
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(9) Implementation System
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Figure 1 — Survey implementation structure

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
Activities 1 - Manufacturing of non-fired brick
(A) Brick design
The brick design and size was determined based on discussion with Public Works

Department (PWD) and on-site survey results. The size was decided on standard
Bangladesh brick size, while design was decided on perforated brick. The 2 hole brick
design would allow weight reduction of 18% compared to solid brick. In addition, the 2
hole design was inspired by national flags of Japan and Bangladesh, thus the engraving
of [JAPAN] and [BANGLADESH] was added. We believe the design will have effect
of appealing the technology of Kameiseito, a Japanese company, and the friendship
between Japan and Bangladesh.



[BANGLADESH] Engraving

v

Figure 2 — Non-fired brick with names of two countries

(B)Factory construction, machinery installation, commissioning
The primary machinery was manufactured and imported from Japan. It was
installed at Housing and Building Research Institute (HBRI) complex in Mirpur, Dhaka.
The final operation check was conducted Kameiseito in July 2019 and the pilot factory
was officially handed over to HBRI in August 2019.

Primary Machinery

@ Improved Mixer © Box Feeder
@ Mixer © Hydraulic Press
® Lump Breaker
F___""______"u__i__u“'__—_?"\____ﬂ____
Product
Storage
Space

Figure 3 — Pilot factory layout

(C)Raw material procurement
During the survey, different non-fired brick samples was manufactured using
various sand, cement and chemical to determine the best material composition. The
final material composition was determined based on material availability, material cost
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and compressive strength result. In February 2019, non-fired brick samples was
manufactured using the finalized material composition and compressive strength was
tested at Bangladesh University of Engineering and Technology (BUET). The average
compressive strength was 3,106 PSI (218 kg/cm?), which satisfies Bangladesh National
Building Code (BNBC) and Bangladesh Standards and Testing Institution (BSTI)
Grade A standard of 175 kg/cm?.

(D) Technical assistance and training for factory operation and maintenance
In order for HBRI to properly operate and maintain the pilot factory after the
handover, HBRI staff received technical training from Kameiseito. The training was
conducted using operation manuals and On-the-job training at the pilot factory.

The technical training contents is listed below:
e  Automatic operation
e  Semi-automatic operation
e  Manual operation
e  General troubleshooting
e  Maintenance requirements
e  Safety requirements

(E) Calculation of GHG reduction effect for non-fired brick production
The estimated CO, emission of non-fired brick was calculated based on figures
collected during the survey. The estimated baseline CO, emission was calculated based
on figures provided in National Strategy for Sustainable Brick Production in
Bangladesh (May 2017) by Department of Environment. Although CO; is not emitted
during manufacturing of non-fired brick, use of diesel generator was included in the
calculation as electricity connection was not available on project site during the survey.

Table 1: Comparison of CO; emission between production of non-fired brick and baseline

Baseline Non-fired )
CO; reduction
brick? brick?
Projected CO, emission 285 tCO;
o ) 418 tCO:; 1331tCO; )
(2 million bricks) (59% reduction)
Projected CO; emission 0.4181 0.13313 _
) 0.285 kgCO./brick
(per bricks) kgCO- kgCO;

! Calculated based on 31% FCK, 56% ZigZag, 4.8% HHK, 7.6% Tunnel, 0.66% Others.
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2 Calculated based on 90% Grid connection, 10% Diesel generator

3 Calculated based on 1 million brick production in 300 working days

Based on above calculation, CO; reduction effect of non-fired brick production for 1
million brick is 285ton of CO- reduction. That is equal to reduction of 0.285kg of CO;
per brick. The CO, emission of non-fired brick will further improve with increase in

total number of production.

Activities 2 - Support for utilization of non-fired brick by PWD
(A) Utilization of non-fired brick
During the survey, 8,000 non-fired bricks was manufactured and utilized by HBRI
to upgrade their boundary wall inside the HBRI complex. The cost saving of switching
to non-fired brick was calculated based on 8,000 non-fired brick utilized by the

contractor.

The estimated cost saving is summarized below:
» Cost saving by using non-fired brick
8,000 bricks x (1% class clay brick: 10 BDT/brick) — (non-fired brick:
9 BDT*/brick)= 8,000 BDT saving
% Supplied at 10% cheaper than 1% class clay brick

- Cost saving by eliminating the need for mortar plastering™!:
a) Reduction of mortar plaster for boundary wall (single side)
8,000 bricks / 59*2 bricks/m? x 425*3 BDT/m? = 57,627 BDT saving
b) Reduction of mortar plaster for boundary wall (both side)
Single side (57,627 BDT) x 2 = 115,254 BDT

% 1 Clay brick vary in color, size, shape, plastering finish with mortar is common.
Non-fired brick is uniform in shape, so there is no need for plastering.

%2 Boundary wall: 240mm x 70mm/brick = 0.0168 m?/brick.
No. of bricks per 1m? =1 m?/0.0168 m?brick = 59 bricks

% 3 Includes sand, cement, labor cost according to the contractor
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Table 2: Estimated cost saving of utilizing non-fired brick

Clay Non-fired Estimated
brick? brick® Cost saving
Brick cost
) 10 BDT/brick 9 BDT/brick 100,000 BDT
(100,000 bricks)
Mortar plaster 720,339 BDT
] 0 720,339 BDT
(100,000 bricks) 1,695m?

Based on above calculation, cost savings of utilizing 100,000 non-fired bricks was
100,000 BDT from brick cost difference and 720,339 BDT for elimination of mortar
plaster finish. Even though non-fired brick was utilized on boundary wall during the
survey, similar cost savings can be expected utilized on partition walls.

Activities 3 - Product promotion and dissemination plan

(A) Product promotion
To help promote non-fired solidification brick manufacturing process in Bangladesh,
a website, facebook and twitter page was created during the survey. In addition, we
received several media coverage on non-fired brick and it has led to request for factory
tour by interested entrepreneurs.

List of media coverage is summarized below:
¢ NHK WORLD broadcasting (May 2017)
e  Daily Sun newspaper (December 2017)
e HBRI building material exhibition (October 2018)
e Interviewed by Channel | (May 2019)
e JICA Bangland (August 2019)

(B)Formulated business model and growth strategy
During the survey, different business models were considered to promote non-fired
solidification brick manufacturing process. After discussion with interested
entrepreneurs and evaluating different business models, it was determined that
promotion by franchise model was found to be the most realistic and low risk strategy
in Bangladesh. In addition, this model would allow Kameiseito to focus on technical
guidance and quality control to the franchisee.
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
The pilot factory has been handed over to HBRI in July 2019. HBRI will continue
to operate and maintain the factory as trained by Kameiseito. The factory will continue
to operate as demonstration site for entrepreneurs interested to set up their own
franchise factory. In addition, HBRI is expected to use the factory to continue their
research to reuse industrial waste and develop new building materials.

FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/Technology in the Surveyed Country
The development impacts and future indicators for future business development
will be in line with the business plan target, and will be evaluated 5 and 10 years after
the start of business.

(A) Contributing to improving the work condition and combating poverty
e Employment stability
Indicator: Number of jobs created
Baseline: Employment period of FCK in Bangladesh (6 months)
Target value:
5 years after start of business (2025) - 900 fulltime workers
10 years after start of business (2030) - 1,800 fulltime workers
Development impact:

5 years after start of business (2025)
The employment period of 900 workers doubles that of FCK workers, allowing
continuous employment.

10 years after start of business (2030)
The employment period of 1,800 workers doubles that of FCK workers,
allowing continuous employment.

% Workers are full time
% Number of factory: 5 factory/year, Number of workers: 36 workers/factory

¢ Financial compensation
Indicator: Monetary compensation
Baseline: General wages in the brick factory area outside Dhaka
2025 - Men 38,500 BDT/year, Women 32,000 BDT/year
2030 - Men 51,500 BDT/year, Women 43,000 BDT/year
% Calculated 120 BDT/day for men, 100 BDT/day for women for 12 working hours x 2012-2019
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average with increase rate of 6% x 150 working days per year (dry season).
Target value:

5 years after start of business (2025) - 150,000 BDT/year/person

10 years after start of business (2030) - 180,000 BDT/year/person
Development impact:

5 years after start of business (2025)
The average salary is approximately four times the wages of workers employed
in FCK.

10 years after start of business (2030)
The average salary is approximately four times the wages of workers employed
in ZigZag/FCK.

% the target value will be revised as appropriate in consideration of price increase.

e Working environment
Indicator: Questionnaire survey from the workers
Target value:
5 years after start of business (2025) - All evaluation items are met
10 years after start of business (2030) - All evaluation items are met
Development impact:

5 years after start of business (2025)

All workers work in a clean, safe and healthy work environment.
10 years after start of business (2030)

All workers work in a clean, safe and healthy work environment.

% Questionnaire survey items will be updated according to [Health, Hygiene and Safety] of the 2006
Bangladesh Labour Act.

(B)Contribute to reducing GHG and solving health issues
Indicator: CO; reduced in the manufacturing non-fired brick (0.26kgCO2/brick)
Target value and development impact:

5 years after start of business (2025) - CO; reduction
COz reduction per brick (0.26kg-CO2e/brick) x (4,500,000brick/factoryx
25 factory) = 29,250 ton

10 years after start of business (2030) - CO; reduction
COz reduction per brick (0.26kg-CO2e/brick) x (4,500,000brick/factoryx
50 factory) = 58,500 ton

(C)Contribution to preservation of agricultural land and waste issues
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e Preservation of agricultural land
Indicator: Clay saving of non-fired brick (2.9kg/brick x 80%)
Target value:
5 years after start of business (2025) - Clay saved
Clay saved per brick (2.9kg/brick x 80%) x (4,500,000 brick/factoryx
25 factory) = 261,000 ton
10 years after start of business (2030) - Clay saved
Clay saved per brick (2.9kg / brick x 80%) x (4,500,000 brick/factory x 50
factory) = 522,000 ton

o Ultilization of dredged sand
Indicator: Dredged sand consumption (2.9kg/brick x 80%)
Target value:
5 years after start of business (2025) — Dredged sand consumption
Dredged sand consumed per brick (2.9kg/brick x 80%) x (4,500,000
brick/factory x 25 factory) = 261,000 ton
10 years after start of business (2030) - Dredged sand consumption
Dredged sand consumed per brick (2.9kg/brick x 80%) x (4,500,000
brick/factory x 50 factory) = 522,000 ton

(2) Lessons Learned and Recommendation through the Survey
(A) Lesson Learned
e Expect the unexpected. We experienced major disruption in our survey due to
terrorism, political instability and land issue. As a result, the survey was delayed and
went over the project budget.
o Expect delays. Schedule twice as much time as compared to Japan.
e Promises are often changed even if meeting minutes are recorded.
e Survey progress is greatly influenced by the intentions of person in charge at the
counterpart side. A formation of project committee is necessary to oversee the project
so consistent decisions can be made even after change in person in charge.
e Business partners on the Japanese side should have excellent language and
negotiation skills, but trust is the most important quality as problems will arise.
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(B)Recommendation
To JICA
During this survey, many unexpected delays occurred, such as terrorism, land issue,
and delays in customs procedures. Some relief measures for these situations that were
beyond our control is necessary. Otherwise, proposals from companies with weak
financial structures should be reconsidered and not accepted.

To C/P

e Request for quick installation of grid connection as machinery was not manufactured
for long term use of generator.

e In addition to continuous production of non-fired bricks for the effective use of
machinery, request for reuse of industrial waste in production.

e Request for development of new building materials (ex. artificial aggregates) using
non-fired solidification brick manufacturing process.

e Request for establishment of eco brick manufacturer owners association. Companies
producing eco bricks can exchange ideas and form alliance to advocate the use of eco
bricks by government projects.
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ATTACHMENT: OUTLINE OF THE SURVEY

Bangladesh

Verification Survey with the Private Sector for Disseminating Japanese Technologies for
Non-fired Solidification Brick Manufacturing Process
Kameiseito Co., Ltd (Tajimi City, Gifu Prefecture, Japan)

Concerned Development Issues Proposed Impact on the Concerned
in Bangladesh Products/Technologies Development Issues in Bangladesh

\
» Reduction of greenhouse gas (GHG)
emission and air pollution.
» Conservation of soil through the use of
dredged sand and unrecycled waste.
» Creation of decent and stable job
opportunities for the urban poor.

»  Brick making industry is a major
source of greenhouse gas (GHG)
emission in Bangladesh.

» Mining of clay for raw material

degrades valuable agricultural land.

Urban poverty is increasing.

)

Expected
Outputs and Outcomes of the Survey

™

» Established a local subsidiary.

» Modify machinery specification to meet
the needs of local market and reduce the
required initial investment.

» Establish a franchise business model.

» Form partnership and JV with local
K developers /

Implemented Activities in the
Survey

» Establish a pilot factory on
government land and utilize the
produced bricks in PWD buildings.

» PR activities for local real estate
developers and other potential
customers.

» Evaluate different business models

@V, franchise, etc) and devise a
growth strategy.

\_ N
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