NIKKO
TECHNICAL REPORT

2020

L40d3d¥ TVIINHI3IL OMMIN

LOO"ON

AnikKo , y T O® o 1 & 1
# i | '@ X\ |
T674-8585 p f ; .

TR LA T R ARBIIT I B 10133 o 1
TEL.078-947-3131 (1t)

EE N

T101-0062
HRHRTACH X Al BRI 23 T H4F 2

(H 3378 e L SE) Je 05130 £ 5K kKAl

TEL.03-5298-6701 (%)

https://www.nikko-net.co.jp/



NIKKO 100years History

1919- 1919 EREEAEHICHE 4507 % Tl HA T BB &k 3%
1920 SRR LI T4 T8 %05
MWD Y a VR R
1921 AEWATICRE

1940- 1949  KBGERIBIFIC L3
1951 2y 2)=b3F4 o4 U FREOEEEM O G % ik

1956  Aay2)—b77 08 % B
1958 TATZ7IWVETT U OELER G
1960- 1962 TIBTH(HHMA10T5 m>) 2 HiEL. BiEZ G
TECHNICAL REPORT
IS4 T K= OB ER BIIG

1963 AT R B8 EE G

1966 KA RYOEIEZFIIG
1968 HALB#EM RS EH THRASHICH AL E 2020-04l

LA ao g B A
1969 TRAI7NVNTIFIURDFRL—7—iEt > 7 —% ik

1971 ALET TR
1974 PEBHAN =7 R— AR N 0 . 0 0 1
1977 ARBREHLEK MR R A A

1979  REKR—A X7tz

1980- 1981 ‘kavr)—rrsobtRL—s—WEMEES
1986  HREHEAM Y —C AL F—% B %
1988  BEMEEHHH L (Bl BALE)
1989 HIMGIERHREIER
1970 2R s R 7 237 & A
i kYN E RN i i v
1991 R=VZAR=—AVHE(FA ) B AR
P Z 11 H30H2 53 H31HICA H
1994 =vya—Ny~y—3v(F)i%L
BAREIE9, 76075 I &
R oK T () e
1995  HT kv (Bk)ik
1999 AemtBETE B 308 A b #k (Bl H L L i Ak 5t 3% )
(k) HAS B B B ik AL 175 2% 3% b B =2 B

2000- 2000 msvEEEEmEE

WG G 1B AL S AT 20 83 - e 58 % Bl iR

2001  FIRAFvIHEEMALT T2 OB - Wioe % F i
o M 5 N H T (i) AR AR AR A PR A% )RR AL
BRI T i T & B 3

2002 Bilfinger Berger Umwelett: (N4 ) &% e b3t (L F 58 TR S 46
(BR)FHB S LA E T AT 7 VT T MBI AR H —BIEZIFICOWTHEAEE
(B 86 S8 T & o A i 45 5 0 L 78 0 A 2o

2004  HIL( ki) DAEBEMA BLA T, 5 2 L3 XA~ THHr ik k OB in

2008 ARSI TR OEMRRNOTRICI) A1t

2018  HEXBIFEELZIMDHED T NANTT L MREHETE R

2019  AISZ100/H4E%M 2%




” NIKKO TECHNICAL REPORT | NO.001

| NIKKO
TECHNICAL REPORT |
BTN 7z->T

AR AL &

B

AaE, H LR S HEIEVEH 8 H 13HICAI 7 1005 4
HMZBHZEDTEEL 72

19194E ANV XD #ED B Y ff 4 e BEA R Z TS
CECTHETEIL-0, RO T X HETHED
WL DASEHHL FIFET

PR B At A 20 194E I E Ay — L24EHE
M2 DS EL R KA E I OAT—H DI Fr
Teleb— AWML, BIZ1004E2ZLMELL
THAMERISEALTSNET,

AIZE M DBEAL XS gLV, 2Ty T NV EVS
7o bR T HOBYE WA LR TLZDS AT
AT 7IVNEMBE TS UM Eav ) - NlE TS
P ARV R BBV A ZVEE ARG K
N o R 2 v N K BN T A N B S W R
B 2 o BLICRBALTBYE S,

A—H—OBEHIHAMBIE I THYE B TE
KDBRIZITHIETT,
RECEVBEMPOELSNER L TEXHMD
ERCZPRED “E TY,

FRZ VAT 28 B 6 L 72 Bl 28 8 5 1S5 O e v
r—23% 2 BHDFELT5 ORI L. EAL. B
BN RLEETTHBNE T,

TAT7IVET T U b, Ay 7)) =TT b OB
ThDH[ TSR TRRBE L T #ia% 1 [ H48 1236 A LAk
e Bl B O BLE B R A MR E Lo ¥a
I3y arEERT LT A 7V~ L R
LTBYIET,

CNDED1004EB A= —L L THIEZILDLIL
GBI EFRBL TSRV,

IR L RS Y TV AEEiAD AN N L 3=
LT THLTFZ7=ANVLE— 25T LE T,

L. BALDEAMICB LA BHY TLIZORIFEDT
A THE KB VHL BT

CONTENTS

[NIKKO TECHNICAL REPORT JAITiZH7=>T
Hterte oL W

05 HI (k) 12 1008 4L FE D LM FE I DWW T
EEKY A Bz
i X
07 UG MR IFEAT T 1% 7228 58 BB I+ o m B AT & € o 8 =1k
(W] 3> 27) — b L4 G (CD-ROM), Vol.40, ROMBUNNO.1205, 2018/06/15
g R o
13 HAZIRBERINA = Z AL L by ik N —F DB 6
[+ o
GH MR w
23 TATZ7PVMNEM TSI ) R = ay (BUCH)
[HL]7 277 V&, No.123, PP.18-23, 2017/07
BEE e
29 FEARABBLIOTAEKABORE AT LD
FEEAEDDED)
EXE OFAN
47 5 G 1382 9 A B LB A B Al o s
(M8 ] oAz B3, Vol.32, No.1, PP.87-95, 2014/12/26
e B w
57 2R HIFR) IF VO TV —FIZIRHE F R EE 2> 7)) — bR R R O MAH LI 5 2. 55

(] a7y — P LR R (CD-ROM), Vol.31, ROMBUNNO0.1267.2009/06/15

HH Tl e

1] O3 473 A\
%DD:\D)|

63 T2 77V 75 VP (Value Pack 1)
65 Hyper3IF ¥ 77 HAEXBEE MCI00RI
73 PETARMVEFAEI PETRIS | 79 INRIR G DNEE b [~V FFF4 ¥ — |

W B RN

81 FIAX 227 OHBEZRTA Y 83 Z7A N =L —HF YR T D E A
ke 18
87 TRAL B F
N

fm & % 50
91 i 4 1 A




H T (BR) 8IS 100/8 4E & FAE D LRI ZE 12D W T

NIKKO TECHNICAL REPORT

Tl R AR A et P SE P T2 bF 72
HEEBTFAR MG RO iR
A BIQGILdE BHoy)

HLERAS, ARAEEECRIVL 100 FEA MR SN2l KEMRLIETH L. MV VZFE TR H WO Ro<—213,
DEDLBEADA—NTH /2N RKLTBY. ZOHLA100FEZAZ L) T el Z ORISR BT R | 23D
DRELRIETH LD EH T LR GE7SHETH), LATOT T OREH M ARIZHEKETIOHET
B I EIE IEHICRVIERTH %o BEREMBI LR T, 1004EH V72 RHIEZETZARICIIVW WL b,

LA T HLMREFAD I FIRFFEIL, 25 4E IS B0 AINL 1004E L ILHR 3™ 52 1 /482 FE TRV AY, RO B E T334 09
HRI3/4DERTH L. HLWED LM ZEIE, EHICRVERB VW TEL BT w5554, BUEL#EITH TH S,

TARGE O ) =DM FEIL REGTTHEE R LA 5%25 RO X [ TLydaar 7)) —touf
ILEFT VORI ITHY 7Ly 2T 7)) — el B M AHEENY VDS AR 2 AL Z 2, 7Ly 23y 7)) — o 1]
BALET VDRI T HMETH L. D3 HDIH, i LI T 507 TH %0

“To see is to believe. (A RIZ—RICL29.) " EELNTVAIINC ATRLIZEZHNOBHEZIFE T LD BEDO T
BTHLH WAL ILIZ HE HTRAZEDTEIRVREB R LHEHBIELLIE T 28 T, L TRA D FABLAUIZ
DR IICBWTIEL TEER T TH L. A2 WL O EHEH (A B WP EEIR) »
LHZONTT =<3, IV 7)) = OJE R T 5D TH o7z A Je L iE, av 7)) —MEE DB M Th o7z, L LA
5Ky 7)) —MIRELLT. MBS HOMELZITHILELD) M LR X OT -~ LT MBI L L2 Gb g7
[a7) = DJERME DG 2617z,

JE RO TH ENHEOMES KRB TH o770 T EREEZRB T 5302V - M HET 2B R A5 5L
7o ATEERR DK R B DL 2) = Th W, Ty 2= MWL T 222 VDoV ZO# R 7Ly aar2)—bo
HALET VeV R R L7

BEE-13. 7N E2E) 3530 7) - MIUIHEET S
MR EEH G ERE L DD TH L HME MR FELTA
LR MR T2, TSI LT 53 B 2 W K P v 40
TRRAKB R CEBRLZEV IS 27— CHL MBI T O
A7) = rONEOME MK T ZDELDOENS IV DOF)
EETHALT 22 HMELCHELZTHAILET VTH
o7 —8E BT IS AE M OT —F LB KRR
M OARBLAN 2 B E RN RE) 2 LD RN DSFEE T 2o B ML T D — R 2 9> A5 A Ko TEIVE VAR O Ui 155 I 18 45 % Ik
DB, ZDORER ENVI VDI — R DOHMEEAHL LY IR &G K BB TH 528127425,

WRTTvI Ry I ATH o727y aar )= NERO N FNEE), § bbb MBI LT #EBl R o>
)= rOREEEEZBIZL, NSO MRIHEDE, aY ) - LA R A 53> 7)) — M LR O sk ie bz B8R LT
&7zo Ml A DR THEMZ X RACL TE7223, 304 1 2 S L [ Je 2 Mk e L CE 72013, 2l 3R H 0 IF DA TH %,

FREEXIRE
-1 TN\EERBIBARLCETI

2020 | NO.001 HI (#R) BIZ100BF EFAE DHRMFICDNT

757

BEE-23. EWRT7 27 VEIECrERE L 220 Hls IF 4 oE
TP HALET VEHRALZZDDTH 5. -1, WAL I 5k
WZEoTRONZIFHNORBI ML R §. O RIZ HL
DIFFORFIA LT HELIZOTIERWLHAL TV,

—H 201747 A0, B L @A T 7)) — b LHEIZB W
T HOLRHAY2)—=bDRT Y TOREILHEN, Scm D5
12cmiCZE b o7z EHROWMIREICH Sl F DT 7) — MEHETR )
HEMARZZECBWC BM3E L AREARIETY 7)) — M
RBTBHEARL ORI MRSy T Hay s )= DAT Y TORK
fE7.5cm]EDFIED D 2 22 OHEN 5 5L I 1E LTS
FHEHEIIAT T 8cmil R Tho7- Wb, 604 DL L 729
DHBEDDLIE RS HLHWOAIFEL100F I T 2L\ 28,
BOFEREM2LFRICELZEITOM T ATV T8cmE B
EVIEEICE W THE,2DAT 7 8ecmAi 1 2ecmlIlZE b o7z, g:;:grnléu;m;« a|m|(|égfgg%§$ Flow

SHUE. 201643 A 148504 O 252 — M pE VeI - i Ll
ik sy (B R HIE —BHEE N R KRB ER) B W T#E
Shzz[ B tEEEdzar )b HREERE S (RHE %
B IClmE A SO HGETHar 7)) - OEHICE T 204K
FAVIPIBRFTARIA VR T) PR SN W H LD ATy T DB EHEL T12cm AR ENT 720 TH 5,

RITARTA Y DR AEHIEL A E OO EDOFRE) I 7)) = DE R TH L. LAL AR5 mMEHILEOHEAS Y7 8cm
DIENTEARIL )= DINFTOH#TH 72720, —RRNICAT Y 7OHMEZ LIF 228138 R GLEZHE
PRV ATEHILEEOHEAT Y 78cmDFEFIC > TLEIRNDLDH 5. T ORI KA RFICEEAT VT2 B0 L
OREHILEOBEEAT Y T DB E % 12cmé L, OB E A E T 3GEE 2B 03y 7)) — b LHOMBEILELL#EIE/LL
7B TOIARMED AT Y T2 FII8cm Pl EIHEIR TELZ LIRS,

CHUCEY HEALSNI AT Y TE B O IZE AL R FEH i THEDIEEEA L3 5LEb12, #Y) %A
7Tl LCEAIENS, I TOEEMEN LB ar ) —MEEW oM E N LICoahzbolfiffshs,

B L7z& B0 EER RICH ST 52EMoar7)—ME BB 27— Th o, Bl TOME DB AR IR b
ILE EIOREREDIAL ) - LRI EEABICE 5. 30 7)) = LA #ALIE THA 0108 %0, %D
MEOARLSLT ., I02) =MLV 2SR B O TI2%) B0 Bhars) —bo RELFH T& 5,

LALGAS, BB 2y 7)) —MI il H O3y 7)) —he R0 XA VMR RAM L KRR R, 220 LR AT =
WINEDWZ WA TH Do — T B FHILSOITEALL A M ERICR S, 2O L) HRI T, 4 DL RICE W
BUREATAIFFPLETH DL LT T —F R AISEOH A 35 LR, B RE 2 2 I H DB Z IR L 72 v

TENE HLEROAIFE2004E ICE IR CTEXAHM 2 W L2 vs

; & ; ; .-;i_';_ :
L=
BH-2 AL ETILERW 28585
BOIF OB EREERASR

Crossing Area  Circulating Flow
| Direction =

-1 AR ERICE > TRSNIFYRIC
RET B2 ODERIRNEERS

HI (#) BIiZ 100 B F EFAE DHRMFEICDNT 2020 | NO.001

767



3R TC WHRIEAT T L2 Hl W7z
2 il R RE D X O LB AT & Z D AL

Flow analysis and quantification of bi-axial forced-mixing type mixer using three-dimensional image analysis method
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Development of Self-sustaining Combustion Type Biomass Carbonizer and Pulverized Charcoal Burner
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Abstract

The medium-term goal of reducing greenhouse gases in Japan is to set a 26% reduction in 2030 from 2013
levels. According to the Ministry of the Environment's greenhouse gas emissions (fiscal 2018) survey, we are
working to reduce greenhouse gases steadily toward our target of 3.6% reduction from the previous year and
11.8% of the total emission in 2013.

We can expect to reach the target reduction value by continuing these measures in the future. However, Japan's
energy self-sufficiency rate is very low at 8.3%, according to a 2016 survey. Even now, oil and coal account for
more than half of the country's energy composition, and their dependence on fossil fuels is high.

Therefore, it is necessary to further actively introduce technologies that can reduce greenhouse gases.  This
development focused on the reduction of greenhouse gases at asphalt plants, which emit the largest amount of
greenhouse gases in the construction industry, and developed a carbonization furnace and pulverized coal
burner using woody biomass.

We have developed a self-supporting combustion type carbonization furnace that uses flammable gas generated
from wood material to carbonize as a heat source and carbonizes without using fossil fuel. We have developed

a pulverized coal burner that is carbon neutral and can be used in asphalt plants.
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Development of Manufacturing System for Hemihydrate Gypsum and Type Il Anhydrous Gypsum
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Development of Manufacturing System for Hemihydrate Gypsum and Type Il
Anhydrous Gypsum

Hideto HORATI!, Masahiro KAMIO!, Yoshihiro FUJITO!
1 Nikko Co. Ltd. Engineering Division

Abstract
Plaster boards have been widely used as building materials because of their excellent fire resistance, economy,
workability, etc. However, the amount of waste plaster board generated by dismantling of buildings and houses,
reflecting the production volume has turned to an increasing trend in recent years. Because of this social
background, problems such as soaring disposal cost of waste plaster board due to insufficient capacity of the
final disposal site and illegal dumping are pointed out, so development of recycling technology for waste plaster
board is an urgent issue. The authors have developed a system for manufacturing bassanite from waste plaster
boards in advance and put them on the market. In addition, we are developing a system for manufacturing type
Il anhydrous gypsum to expand its recycling application. We report the outline and characteristics of these

manufacturing systems.

Key words: waste gypsum board, bassanite, type I anhydrous gypsum, rotary kiln, heat sintering
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