EEZIETIEDRI[FTEHAD
E— bR 70EBEST

~|.I.‘I.I.

— B EE A B R

e

FREEM EUAE

HRKZF FE24E ESIZ VRY T L [BDNA T ) v Bl
2025F8H21H
BPRIATI PR

© CRIEPI



) R h it

EEERAe—FERy70ER

© CRIEPI 2



B W DY B
E¥Be— bRy 70EHEEES

4

® FEEIRFID200°CHR G D HE
- EERMALEOBREED27% (100°CEKEH8%, 100~200°CAH19%)
- BABREECEENHY, HTME (K14 F) &L TOFBFELAZ L

X EJ[MEBOZEIX, TAEROBMEEREETIEIRL, 2 —T 14U T 1 DHEEE,
7O XDBMEEBEA100°CKRETH>TH, 100°CUEICHT Y FPEINTWARIEEMAH S Z L IZBE,

EXBMOREFINAEE (FEH) EXBMOREFNAEE (B ARE)

1400 1400

oo (et E-MRZTOS-swb = BB o G E-MRYTOS-5yk R IR
i ] 200°Ckj = i ! 200°C3kj
!'/ ( ) Sk " SGESIE ! / ( i) A2 (BS)
1000 ! i (1) . 1000 !
) 1| O 2 i Rk ERE)
B 800 i i R g 800 i
i | 7511 LS ! Sk (B
600 ! i 600 I
] - 1
H ] o= ! S
400 ! I 400 i
I = A i i IR
200 i 200 ! I
1 I i I I
0 —_— u ERE 0 i_ ! ESI
20 200 400 600 800 1000 1200 1400 1600 1800 2000 20 200 400 600 800 1000 1200 1400 1600 1800 2000
BEERE [°C] BEEEE [°C]

HE  ERIALX—F [ROFHERUMMEEREOFEZFICET 2#E]  (20185F28) ZEIC/ER

© CRIEPI mEEm, EZ2fMe— FFEY 7T~0HE, ~—XBHEE, No. 189, 2021495 3



https://www.kenkocho.co.jp/html/publication/189/189_pdf/189_10.pdf

) R h it
WERDTIZICHITIMIR X T L

@ FEJTAOEANLHENI-LZAICHBHRA THhbERTZHRE
- FTREIIBREOESEMEE (—T 1 VT4 HBEE > 7O XBEESE)
- BLWESKHAMER (50%1RE)

Drying Washing
Energy o
150°C f .
Center Heat loss from pipes Drain loss
T Combustion loss 26% 10%
Steam 180°C ) 10%
Chilled water
— 7OC |
cT Input energy .
& Effective energy
0,
G . 100% 549
Boiler Process
Sterilization Cooling

* Averaged value of 29 factories by actual survey

© CRIEPI 4



B W DY B
E— bRy 7TDOE &

mE—FRTEE? E— kR TOEE
® A& AT A

. . BBFE. 8%, BZI@RE
B t— Ry 7O3D0AIME

BHERR

® HEEREZHF AR i
(EhE)YFETT)

® K ALITHMICEHAFERY yEiEe N
T AT fEA BEUT-

@ WATHEHNULDEZ=F AT = % i
(BT 2FH)

mE—FRYTOMREIL? mpeE ———L
® COP=/n#= / HEE = (> 1) ohE. TIRHEELE

@ BEEY 7LD HANZTWNZFEFCOP
@ BEY 7 F60°CETCOPIF3IL B LY

1) E—bRYTIZBAEL A LEITEIEMOBIRTCHRALBREBOLDAH D, REBETIILELERL TWARENREGRKRDOE — bRy TDHETEK
2) BEUTZ b e—bRYTHKHAEITRHDEBEZ, ThLLMMUGEE ERREEDE

© CRIEPI 5




T, Rhhik
E— bRy 7T OMENLER

® bt — FRYTDENIEAMZE TRABR ICE[E]IR
@ t—FRVTIZEBEY 7 FHANSILK BB LS ICEAT ZDOAFE

B o> | = A5 = gk = A = Ha

7Bt ZEHEYR

7'0 & ZE[EUY

E—bRYT
a—F 1 YT 4 EEUR l_iiiZ;iﬁﬂ

n . — C:-:\>§‘
1-FAUFABE A5 Rarom I = 77

© CRIEPI 6



) R h it

E—FRYTOEELRNIL QaA—FT414YF4LRIL

e T =7 Y VI/HETIIHRNAS
e BEEV 7 IHAAKZEVL GREDBATIIBESEEMEAEL)
® KARL LT, RREEHLOWE, TOEXHSERDY

HRDOIMBIR R T L E—FRYZTDEFER (A—FT14VT1LRIL)
Drying Washing Drying Washing
[ Energy [
E Center
nergy 150°C 150°C
Center
=4 |4 =g
orler Steam 180°C ) :_ _ 9'_e[ ) Steam 180°C )
Chilled water Chilled water
(o] o]
cT Chiller |—| & I Le Chiller |—| & I Lc
| AC 10°C AC 10°C

Sterilization Cooling Sterilization Cooling

© CRIEPI 7



e R )
E—FRVYTOHEESLRNIL @070RALARNIL

® BEY 7 NI LY
® EJLENLDOWAZEREL, 7 At XHEZH AT
@ SERIVYY_TYVT - AFXILHRE
& JTOEXDBEEEHE, E—FRYTORERAR—REERTIHEHY
ERDEMIGS R T L E—bFRYTDER (FREXLRIL)
Drying Washing Drying Washing
150°C
Energy o Energy Center
Center Two ¢ T (for backup?) $ P
Boiler P lr_B_oﬁe_r_: |
Chilledwater  § [ ~77=="
cT Chiller =t ] 7¢ | Chiller |
* & toome ‘ HP Chiller
AC 10°C AC v Vv
|— I 10°C
Sterilization Cooling Sterilization Cooling

© CRIEPI ' 8



) R h it
BERICEITZEERE— '-J-i’*/7°‘.%‘iﬂ1to>¢3'szriiibr'1

® 2000FRBFE~2010FRFIEITE R — bRy 7OHEMER - MALIERTH-T1-

® 2013FEL L, “RIRXILF—MI&LLDERICK > THIGHEFAIPMETLIZ7-8
%ﬁ(kEFU7b)t—bfy7®ﬁ%mi%m

® 7-7-L, TXkZ2RBIEZ T, =RbiZmE T 7-#E A B iTE R Xk &

HHRE TR 00t
200 | 180c? @
o HERFAVAIL ®
165C Zxfftia + KBRS EM | :
150°C ! | @->
130°C SEAKMA i 67| PR i -
ﬁf&ﬁﬁc}gz:‘%lﬁ 120°C FAMLE - = 7 |1} 150 BEAE ?
b MR Tt : !
(I3%1-M) = i !
100C ! S0°C Xk itE T 120°C R&fte EmERERYAIN |
@---------- > @ |
90°C SEAKILA |
50°C SRk |

AL ER
20004F 20054F 20104F 20154 20204F

© CRIEP| @%@, Z8c— Ay 7E%OFES, TL 4 hOk—Fk, No. 258, 20244118 9



https://jeh-center.org/asset/00032/eh/No258/2.pdf

B W DY B
BERYAM 71— b RYTS

o EHMIETHNIL, HEAEVLCOPTEEDEMIGH ATHE
e HEFZIE7ORAETCONAICHF
® FI/IIEEFFANEDO A = 7 b CHEICERYBAT
¥ NEDO [ARFBET I ¥ —DOFEFROBMAEFFE] (2013~2022F %)

BEERY A 7L GERMEBD) BEREY M4 7 (BEEMERS)
E%%/ﬁ /l zoooc //
T > g T e
']SOOC AN A= piinys=4
145°C F— EAAHIGRE TS R
, bbb
/ COP=3.5
/ A BRRE
e > 95°C
J  90°C
h h

© CRIEPI ®@%m, EEEY A2 e—FFEY 7, TLZ hOk—F, No. 252, 20234118 10



https://www.jeh-center.org/eh_252.html

) R h it

7O~k — bRy 7EH

75BN (EDF) L DEXBE— Ry 7ICEATAHREEC—B L L TRYBALEAR

——————————————————————————————————————————————————————————————————————————————————————————————————————————————

T. Kaida, Y. Beucher, F. de Carlan, J-M. Fourmigue,
"Analysis of Heat Pump integration into Drying Process for Decarbonization in Industry”,

ECEEE Industrial Efficiency 2020, September 2020
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ABS resin PVC resin Organic Glutamic Nori
residue acid seaweed

Feed material

2,000 1,100 2,000

F1 [kg/h]
Water content of

30 17 38 42 17 13
material @1 [%W]
Water content of

2 1 10 13 1 8
material @2 [%W]
Prodgct temperature 47 50 55 45 60 80
Tm2 [°C]
Hot air supply ) 140 140 150 175 180 180
temperature T3 [°C]
Hot air exhaust ) 70 70 75 75 80 120
temperature T4 [°C]
Hot air supply flow 10,200 18,000 30,000 30,000 3,600 2,700

rate G [kg-DA/h]
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Region or country __Eu JFance  lapan

CO2 emissions factor [kg-CO2/kWh] Natural gas 0.22 0.23 0.18
Electricity 0.30* 0.06* 0.46
CO2 emissions factor ratio [-] E/G 1.4 0.3 2.6
Primary energy factor [kWh/kWh] Natural gas 1.1 1 1
Electricity 2.1 2.58 2.71
Primary energy factor ratio [-] E/G 1.9 2.6 2.7
Energy unit price [€/MWHh] Natural gas 28 37 39
Electricity 102 99 136
Energy unit price ratio [-] E/G 3.6 2.7 35

* The CO2 emissions factors of EU and France are taken from statistical data for 2016. The other factors are taken for 2018.

1) 2018FE DT — X

F2) TXRILF—HEMIZIEAFKET 2518
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