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ABSTRACT

The construction project of Takasago Innovation Center has started in November 2015 with the
aim of becoming an energy self-sufficient research facility that achieves both reduced environmental
impact and intellectual productivity. Construction of this facility began in February 2019, was
completed in January 2020, and started operation in March. In this report, we will first explain the
background, design concept, and architectural outline of this project. Next, we will introduce the
points to keep in mind in the construction plan of this facility and the outline of energy creation,
electricity, air-conditioning, and sanitary facilities. Finally, the results of the environmental
performance evaluation of this facility will be described.
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ABSTRACT

In the Takasago Thermal Engineering Innovation Center, an energy self -sufficient
system was installed to achieve “Net Zero Energy Building (ZEB)”. In the system,
combined heat & power system (CHP) of woody biomass gasification type plays an
important role, that uses renewable biomass energy “wood chips”.

In this report, countermeasures for challenges of the Biomass CHP are introduced
such as securing required fuel quality and heat demand. Furthermore, the biomass
pellet boiler used in this facility is also described.
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ABSTRACT
This building aims to be an energy self-sufficient innovation center that achieves both reduction of
environmental impact and improvement of intellectual productivity. In the secondary air
conditioning system as well, we plan not only to actively utilize renewable energy, but also to
improve the indoor environmental comfort, working style and intellectual productivity. In this report,
we describe the leading secondary air conditioning system, air conditioning equipment, and indoor
environmental sensing technology adopted to achieve these objectives.
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ABSTRACT

Takasago Thermal Engineering Innovation Center has introduced an advanced
central monitoring system (BACS) that makes full use of ICT. Based on cloud computing,
this BACS consists of three parts: a central cloud monitoring server and clients, an
on-premise monitoring server and clients, and a mobile operation terminal.
Furthermore, wireless communication technology is adopted for big data measurement,
and realized detailed temperature measurement of the office space. Aiming to develop
these central monitoring systems, we are demonstrating a cloud monitoring system
with the 5G, which is the next-generation communication network. In addition, the air
conditioning load dynamically fluctuates in the office due to the non-territorial office
layout (hot-desking). In the future, we plan to perform automatic control for optimal
operation while predicting load fluctuations. As the preliminary step, we attempted a
coupled analysis of automatic control in the office space and computational fluid
dynamics (CFD).
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. ABSTRACT
We have developed new construction methods, new materials, and work efficiency tools to improve the efficiency of on-site
construction work.
This time, aluminum composite polyethylene pipes were adopted in the construction of the Takasago Thermal Engineering
Innovation Center. In the duct equipment, internal insulation ducts were adopted. By adopting the new construction method at the
actual site, we detected the problems and verified the solutions. As the result, the rationalization of construction was quantitatively

confirmed.
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Business Development in the Fishing Industry with Ice Making
Technology using Super-cooled Water
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ABSTRACT
A dynamic type ice storage system called "Super Ice System: SIS®", by using
super-cooled water for air conditioning had been developed by Takasago Thermal
Engineering Co., Ltd. This ice making technology have been applied to fishery industry
for starting business development. It is called ”Super Ice System for High Freshness :
SIS-HF®”. In developing the business, my department members and I quantitatively
evaluated the effects of sherbet-like ice for rapid cooling, low temperature maintenance,
and high freshness maintenance of the fish at actual fishery sites. In addition to the
introduction of ice machines. As a result, even in areas where it takes long time for fresh
fish to reach consumers, (ex. transportation from remote areas to metropolitan areas and
overseas exports), the low temperature and high freshness of fresh fish where
maintained. We expect that it will lead to an increase in the value of marine products

and also, an increase in the income of fishermen.
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ABSTRACT
A demonstration experiment of aluminum refrigerant plumbing in 2011 was a trigger to develop plumbing systems of that
new material. The full-scale development started in September 2015, our branch offices started the field validations to operate
building multi air conditioners and commercial air conditioners adopting aluminum refrigerant plumbing in May 2017, and it
expanded into the market in 2019.

This development report of aluminum refrigerant plumbing systems was presented in the annual meetings of the Society of
Heating, Air-Conditioning and Sanitary Engineers of Japan (2018-2020), and the AIJ Annual Conventions (2018-2019) (AlJ:
Architectural Institute of Japan).

This paper is a summary of the five reports presented in the former meetings with some additions, showing the development

of aluminum refrigerant plumbing systems and the installations to actual sites.
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Suppressing Scale Adhesion of Outdoor Units’ Fin Surfaces
That Was Caused by Spray Cooling

Shuichi Ishii - Minehiko Sato

TN =P 2T A TRETAES, BEOEED v MhIEEIES R E2 B L L
T, BMEEZEZOHT 2560 H 5, BEEEKIITAKEKRKPSHNGNDLR, Iy T A
RN AR EDRA T — VR NBIME T ¢ VFEIET HDREN B o T2, Fox IXEFEKE ]
REJIZKEARDPDBHAKIZE D EZ 2 FXEEBR L., TOR T — N ATERRI R 2L LT,

1. [IC&IZ

LN =V 2T AT —REERET AT — 22X —Tlid, BRI E EAA— R ZEANE A L
BlEd 5 Z ENEW, BEMGICHER L OO, B EEAMIGESEZRETAIZ bbb, 20X 5 RERERK TIL,
BRICEIEORPER R Y 2 — b —F v N U TEMMETGAZRIRE D EH L7 < ®IEY v M X 2mEE R
BEBr—2B8H>d, TNEYIET B0, BIMEICKEES L CEREELZ KT SEA4KERIZEBHD Y,

LU, WEKITKEKREER LG EICEIME T 1 VOR T —AAEBERPBEDBAEL D LW IR DT, AT
—/VEIRIETI V7 2 (CaCOs) & U A (SiO2) ZEMIr L L. KIEKNT 4 o RKETHRET DBRHTHT 2, 7
N T 4 EEDTICA T —NIET B RET DGR D0 b T 0 U NEL RO MBI R PR ALV 2 b
N, —ET ¢ UREICEE LI A7 —VERET D OIEES TRV, MEKICHAK (ROK) ZHEHATHAT A
LB DN, w7k E KRB S & & bic, MkREIERICHK (BREK) 285 CH 72 DKEHENBREICRY
Ty aA MREY, HOKEHHTD EEERS (WLy DA - =733 T 0) FRETE D0 IS AE
L, AT —nABhIExR E LT TliElen,

T THEH AL, KEARER—RA L LTEEEICHKOICHKEZEZIT) VAT LAEBLEL, £ OART —NAFERIHIR)
B2V IARICE DB CRIE L7z, RKPICTEORREZWRET D,

2. IREEDOME

2.1 ABRAE

FHAMRIOKEEFET D L./ AVTEWT ¢ R TR ESE LIRNE 2 BT 5, MESHET 5 LIk
TR ORI L, FFREZBEZ 5 L 7 4 Y RIEHHT D, ZOBRERRTHILT 720, B4
7 A LT TR (10em X 30em) (X LT, AGEK TR D LTI S ED S0 O BEZ ik L, A%
HINZ A — Vil g S8, RIS, RS 5@ Tk (ROK) Z8NT TKEKREZMN - a4 2 8E (L

*1 HURATE A
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Be TU v 2]) 2470, BIRBICHKEZ T D EEZRE L, KEKTES LTHL Y ABtAE TORME TV v
ARG, U A EREET HREA TY R &, DIBERBT 5, VYA 7L ORIZ 3 KM TH S,

R —NAPEREZX, 1 H8EIOES LI K-> T, 1 m2loffhmicftE 45 27— /L OERE TG L7,
R — )V OERITEIC—ERE, TR L E TR CRIE L, Wi BRI KA E T, o 7 i
HHEEO TE L Uiz, A7 — UATEEEILY o T AARKRR OKPBERE LT WIEEMT 50T, o7 W@y o
MaRHREE 75 & 2 r— AT EE OB & RO 7o, RO A — A5 EE, ISHxHBE20 R HE R,

(Wp —Wo)/(b—a) + (W, —Wp)/(c —D)

v, = 5s . E(D)

=

Cw — X (2)

mg

v, iSRG R tEn H H o A 7 — (P R R
m?2

W, : BRI En H H D%~ 7 o fifitimg]
ab,c : AEIHEIEAE oA N 1]

§ v AN OIEINEM?]=0.1% 0.3 % 0.7

Ax v T AN Y R [k%]

X,y * T2 A ERALE & 750 R4 400 MBI [k%]

Xt DA o M [k%]

22 SHEREH

T NAROMEITENMET  ERITTAIE L, —HOBBRTHE AT VLV AZMR T2, 7 AIE30° 2
V., EHOSEICEL LHE Y C AHOEE 2521, 2 @04 (62mm) NHEY 2 ZAMICHUK Lz, RER
RO & BRI O BEE 5[ 1, R L72KD ICP R HONTEER (U 7o 720-ES) 12 L 2 AKESy
MR ZER 1, RBRGGEE 2 18T,

ABREEE 2R E LI RITERHAR L, =7 a VIS CTERINE. MR R 1 #iS, AF3EE Lz, 2R
BEEST O FICh—F o2 L— 2 23R E L, RPEEE oK e fiit L,

Brh OV o T AMUIIK A B E RENSKIED LN 572028, RERBAAARTICHLI500 #EC3 0 TREZHFE L, [fafux
Fe Vs SRS A 30ml i T L CHREE D) L0 D EEL b Bl 0 IRT AL 21T/ > TWD, £t
W EDA = pisrid, BBgRoOFm e & I 7RO TEICER L THEE Lz/zo, 10~15 38 GF6 L ik
560~840 [a]) Z & IZH > FAAMRELHE Lo, X 2 (CRBRBRLART & RBRIE TRDO T T UIRD BB %278 T,
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1 ICP EANAANMEBICLDKESHIER

er (2019 4 12/20)
by =% KK T BUK | HK
YT IR S L GxY) | (x2) | (%3)
100W X 300L - % .
s 300 mg/L i mg/L | mg/L | X1 : #H)I|EEARFDHK
\ si | 1144 11.63] 023
s Ca | 10.34] 0.03] 0.25| ¥2:7 (AF 247 DA+y3H7 (14
T Na 6.17] 18.20| 0.37 (v /81 DCPS-002) CHLE
Mg | 4187 0.02] 0.09]| 3%3:# 73 RROE (LANXESS
.. K 133] 034, 0.06 U BOS5 FR4040) THLER
(HUK 4R %) ® )
BEKFL BKH. P2
YU RERE
Ho 7 ILER = AR JARE
100W x 300L
B o
=<}
! ]
3 o
Q

K2 o FILIRDEE (SUS, Cu, Al)
o AERBAMARI. B RERETH
X1 HEBREE
®2 HEBEH
RBEHO T 44 IR KE, UV AOHR, YT IVEME
A E — | 2018/10/26 | 2018/7/30 2019/1/8 2019/6/7 2019/8/27 | 2019/12/6
HERHEAR ¥®TH — | 2018/12/27 | 2018/10/25 | 2019/3/26 | 2019/8/23 | 2019/12/3 2020/2/7
> 7 IVIREE DEIE R [a] 10 13 11 10 15 10
SR °C 21.0~24.0 | 20.9~23.8 | 21.0~23.0 | 21.1~23.8 | 22.5~25.0 | 20.6~24.9
IEIEEESES AAXHEE %RH 26~49 50~76 12~29 67~93 33~70 12~35
B2 TIRE Y OFEITEEE | g/kg'| 2.41~4.36 | 1.16~2.62 | 3.89~5.20 | 0.89~1.78 | 1.42~4.08 | 3.67~5.26
#v7° ViR E (AL TVIZ9LAB052, Cu: )y f#ERSE, SUS: SUS304) Al Al Al, Cu, SUS RAE Bk RAE
- E 1 kK GEK Ki#K Ak RxE RE
e e B min 1 1 1 i G Er
ik (U Y ZFT08EHS LS B (= U XER) min 10 30 - A& RxE A&
® ‘ KE - ok Hk - A% Rx A%
Y 2D YT
B (= VU > X BRI min 1 1 - RA R4 RAE
- & - | ek KB #ok A% RAx Rk
] e = min 1 1 1 Ak Er RE
kUL XE0EEs L B (= U 2AR) min 20 30 - mE RAx B
@ | ‘ & - K K - RE RE A&
> 2DR Y
B (= U > 2E5) min 1 2 - A RAx A%
. KA - FASEEN FASEEN STES FAE BE RAE
] e B min 1 1 1 i AE e
ik U ZFI08EHS LS B (=Y 2R min 30 30 20 R RxE A&
O I K& - ok Bk ik Rx RAx Rx
B (=Y 2Em) min 1 3 1 R RxE R
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3. HREEFER

MEEC TR Sl U o REIESE & . ZORBRIZHOVWTIRANS, ARBAREEC AW T2 KB KDL 1 &
D) 43mg/L THDHH, BAEEDOEKEN HFHE L AKEKOEIIEE K 5lmg/L, TH D VDT, AT —/Lk
DIV IO DKEKEF XD,

3.1 =R > X[EkE

U ARRIE 14y, VU ARIBEE 104 - 20 43 « 30 43 & LA D, A7 — U5 & W o 7 VR 0 e i
EEOMBZ X 31Z7RT, U AMBEA 10 43 & 20 43 Tlk, A7 —APEEEICKRE R2ZETEY, LrL D > AHE
304 THE . A — UATEREIL 20 5 DRED 1.5~2.5 & 0%, U AMMRES 20 DEBR D &, KBANS
A=V IS U T AROREICHH L TEAE L, VAL > THER - i C& W alsEtE S KiglcEm £ 5, 2
DZEMD, VU RBROREMEIL 20 55 &k L7z,

3.2 HiEE) o REFHE

U AR E 304y, U AR Z 147 245 30 & LIZBA D, A7 — U HE &0 7 URREE Y O R
ZOMBEEZR 47T, VU RARMIZ L DA — A ERE OB R EILH DN Do lz, Yo T NARKRIC 1 5%
M2 THIKZTRLTH, A7 =L ORI « idEshFixm B Uavy, U o AR 2SNEIE &R B 23800 124
Pkoa 2R3 Mz 655, BIMRICEERET HMKITMKRIEER 6 ) XVICE HEE @i 3 5 01— E O FREH]
EEFTHZ LD, U AR ORI 15 & 1l L,

33NADIHR

KEARTESL LTY VA LRWEES, BOKTES LTY VA LRWES, KEKTEL LTI VY ATEHHEEDR;,
— UL & B AR ) ORI EZE OB A X 51T, U v AR 20 4, U ARERIE L Ay & LTz, #K
KTEDLLTY Y ALRWGEED R — U EREIL, KEKTIHES LTIV ALRWEEDORK1/2 Tholz, 20D
FERNG | FAMEICEZET 556, MHEKEZKEKNOHOKICERET D Z &L TR —AMEEZREFICIAOND &
Ez bbb,

KEAKTIES LTY VA% LEBED A — NAEEEIL, KEKTED LTY YA LRWEADOK 1/3, kT
WO LTY A LRWEEDR 2/3 1272 0Tz, WFKZKEKD S BIRENHKIZE] D B 2 5 Fikix, KEKOHRE
BWETLIEAITHARTAT =AM EER /3 ICMADIRPHY . BKOHEEET HGEICHATH 2/3 12 b
R HDHEE XD,

AT INIBRDMEDEE

KEAKRTHSE LTY VA LRWERAET, YT UVROMEEZT AV 8l - ATV AL LIEHED, A7 — A
BEE &Y T VRRIE Y DR EEFEDOFEBIZ R 6 1T, e AT U L ADBE LTIV IR, Yo AR Y i
KEEZAENRE LR DIFERA T —NWATEHFEEIIRELS 2D, LMPLZOEHEIL TAISHM>AT LA DlEE R
D, MONPWERBIZERE holo, KRBT U7 VRKREEZHE L TV, ROVEBEIE ERE A LM
V. REICKSDEE VLT o220 TIERV O EHEN S5,

4. FEO

e Ny = VT a BIMEEEBEREIT D BAMET ¢ L DR T — A EERIHIT D720 MEKDOR—R
ZAGEKE LEIREICHAK (ROK) IZHIVERZ D VAT LAEBR LT, TORT—VAEMGIIRZ T 7RI
L DR THEE LR R, TR0 R 257,

OMEFEK 2 AE AR DRIKICEI 0 2 5 F TORM (U > X)) 13, 20 2 2SRl

OMIAKMETE Z ke IR (U 2 AR 13X, 1 02N Reiifi,

QOR VAT DI A —VAFE %, KEKERE LT2GA ORI U3, HUKEE L72GA ORI 23 1I2HLE 5,

@O AT LORKEREIL, MUKEE LIZGE 0K 12012725,
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X W

FHF5—, SRR —ER, AR BHEPACEIMEDE =1 REZ OMGE, Fak 30 5% 225, 13, B
(2018).

FIF5 o ZEESME RO MUKHUK S AT 4, B (H L ALE T5 Vol.48, No.14, p.51-54 (2010).
http://softwater.jp/what/000052.html

ABSTRACT

Outdoor units of air-cooled packaged air conditioners are often densely installed on
the top of buildings and so on. In such environment, especially in summer, the air
conditioners may be automatically shut down to avoid excessive refrigeration pressure.
Spray cooling on outdoor units is a solution of this phenomenon, but it causes scale
adhesion of the outdoor units’ fin surfaces if you use city water. Our spray cooling
system mainly uses city water and intermittently uses pure water. We verified the effect
of suppressing scale adhesion in this system and revealed the best operating method.
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Rapid Judgment Method of Biological Indicators

for Evaluation of Microbial Pollution Control Effect

Hiroshi Gomi - Hiroki Arakawa * Hideto Takahashi
Shuji Fujii - U Yanagi - Takehiro Tanaka

ABFFETIE, M RA T35% CEHIRIC I S 12 ERBREO DR OHEEIZ VWS BI (A
AFRTHN AP —=4) IZHLT, EROAELZ RHICHE TE 2 HIELMNLT 5 Z
EaxHAME L, i CifERME Tk Bfa L, Rk dilkRo ATP (77 /=10
f2) WESIC X DFHEZMASDE R TEEEOSWIE T w FaLzBR L, Bt
L7, ZOfR. 12 BEFLIPNICERGEDROMER WTRETH 5 Z L B S hur,

1. [IC&IZ

2019 4EHE 1 0 BEEAT o T D IR IR EE O GG ek NN 2 C, M A T35 OBk YR 5 70
(I TI TV B SRR SR O 5 TR BRI T SV TRt LT, LR THS T T BRI OB G OHEIT I,
PRAARDIIL - A D —F BB LN TS, BITE 072, Bl OMZ s L CHIET 5 500 AREED, TS
HIERETE) TIE, B A ~ Sl 2 B 5720, Misk O ORI, SEERBAS%OBMEHEICL DV A7 R ENETERY
Wi Bl OHESEARKD BTN (K 1),

AWFFE T, SR RERREEE VT, B CRfEIC, 2 odul7Z: Bl OHIENFRER A EZMNL T 5 Z E 2 HE LT,
AFHOEFEREAZFIA L Can=—HE8° L, "l ATP (Adenosine Triphosphate) JHIE#s I CHIET 2 5k, EbiE <A
suan=—ATP{E| IZ35H LT, BEIE 7 v b L L EEEOBmVHIEEEZR L, BEEL,

2. KBIFEAEIZDOLT

AREETHO DA, B, MEREDOH TEE 1 1T, _FUERT ARREOIHIEM D Bl #HTh2 Bacillus
atrophaeus (FEESE) 213, FEMZTRL L. IEEMOBRBETIIENTRO - OIS A O —Z AW SNTW5, FE&iklE, SCD

(Soybean casein digest) AR HIZ SERIDOFEIREER 2N 2 7= b O Z V=, ATP HIESS. e v MIPONT ATP HERFRIT
Foa—v A IT77RBTIR © LTS H0OTHY | Sy MIRIEATH S, 2B, ZofifES v hoadiiL,
ATP {22 C, ATP D3R, J8%, BERIUEEICE 5 TE{bT 5 ADP(TT /v 2V V) . AMP(TT /v r—U VB b
HENFEETH VO, ATP B LA~ TREDNE oo TN D,

AHE S EDORIETFIEZ K 2 177, AREEL, [FI U7 BI 2#OH MR U T—EREE U, QRS A %
(2D 431F C ATP VHERIEA N . TR L C 30 fRFFT 2 2 & CHERIRE T E DOMBEBNEIINC Sy 7 7T o R

32020 FEEEZEHFIAE T 2R R 3 P ZMEEEE Lo b D Th 5,
*| BUR TR EEIR 2 THGERT: 3 BPERT
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SHOBERTER

RXEBMTEE
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LY © EHOATPOEE .
=X ® BrmArony
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Cont. [21% F51E

@ ATP FH
|
1

BEBOBELT
5

0= -t

ATPiE T8I |

H RBEE FiREIERE

<4 -7 aa0=—AIP%

| fEEROMETO RN

| [ #mz7oran |

[ 1

Bl FHE D 1= DIRERIEEARRIFE ST LD LR

=1 BIEFET | |

EN T RN SSGE/6(Mesa Laboratories,Inc.) — R 30494 WSy s

- B Bacillus atrophaeus  (ATCC9372) ERED A3 Water

- FEEE 2x10°CFU/0.1mL i \|» ')

- TR T4 ) —/L 40vol%
FEARIR SCD HEHl + FEEEATHER ® {\®{\ @ l@;\ @

- BT 35 Cx 03579 11hr
ATP HIE Geya—~r (4717 748

- AERR VT AL — Smart g 10

- ffifEX > b NRy 7 A3 Water f ‘ ‘ 5

- Bl VT =—)L ATP {HERTE ~
AR A SCD FERH5H . 5

- BT 35° Cx5 A 5

ATPiHERE ATPEIEZR

2 RAETOraL

LU CFET S ATP 25 L, @F DR ERIPE, EAT 4 v 7 TR 150uL o7V 7 L, @hfiEs » MNT, ATP

IR Z RS LT 25 RIEERND ATP ZHiH L. ZO@iRIC ATP 38EEREEATRS LT 10 BfiEIc. OFELZERI K
¥ RLU (Relative Light Unit) & L CTHE(LT 2 HDTHS,

3. AERTIRLEABRIER

31 HERAE

Bl DHEZEE LT, RBRINCHERROY 7V EERL LGl L7z, BB OV 7L & LCid, SCD kiR (Li#% SCD)
BRI 1mL 247- 1 AE 1 100CFU & 3B 105CFU &t o 7V (R 7L) & FERE DI~ 108CFU A& de o 7V (BEE Y
T EAERL L, 357 C CHEEIFRH 0, 3, 5, 7. 9. 11D ATP &4 IE L7z, ARV 7V O4R 100CFU X, #1112
AT IR O ZEN ARSI & FAV N T 10 (s EMEATRRIEIS &2 0 FERR L7, BB v 7 Vs OSBRI Y v 7 S & E 2 56 108CFU
i, ARCOBEIR A > v — L8 L7 Bl 21k L. Bl #% 6 Log b C& 5 CT GREEXHN ME P 0 2 fF D4 e bif
T AN LR LT,

F 72, ATP ik L WERD ARSI IEOMBI & i~ 5 7= D12, ATP JIE & [R] UKFEEREH O SCD H58ik A P I B ER L
35" C Th HHEERE, ar=—8& LT,
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Ave. 22820

100000
- - o 11151
O HE10°ME + FLE10°E/ mL "
X FLE10° {E/mL 8
Ave. 2332.4
= 10000 o 9585
=
o .
-
1000
= Ave. 79.8
(ot Ave. 115 o 268
= 21
o100 e g
o
'-E X g
a4 Q
oX %
: X X
i g§ gx g% % g X
* %
* LTES > T Ave. 109
o 5.8
1
0 2 a 6 8 10 12

SCD EBEXRTOEERR  (hr)
X3 FIEEEETOREY U TILEERY LT ILOD ATP BIEE

32 AIERR

KPEIEZ LD AE T 7 EFEEY 7 L0 ATP ERIERE R ARG, SCD sk Al LTI 3 1T d, 7ok,
T — X 1AW T — 5 L OER Y ZBHT 272912, 7 vy b E+02hr 75 LT 5,

FEEY 7 L0 ATP EITEAE 10.9RLU, HEUERZE 5.8RLU THY . EHAYLE LT\ 5, FEEY 7 /U L Tird&oni=
 SCD K7 12 FEHLARE, ek 7 B BIE LA, ZNODEEEDY (3720 o7z, —J7, ElY 7V Cld, SCD 5
IR 7 WL ATP ELCHENMEIRAS R S, 7 R CHct RLU 1238, 9 IRfECHT RLU, 11 §f#ICH07 RLU A7
BLpoT,

ZOREREY | 7 RHHIRREEER T D Z LT Ko TERMPMEET DDSERDHNDHERRIREIC e ) £ 570 Z L 3oy oTz, 72
B, KEEBIA HHIE £ TIZEY 5 RO, ATP IHEROIIGT 30 /3 fHAWEE R low, BEEIZET D REEIZ 0.5hr+FHA
WCETAHEMAT=bD L5,

4. ¥FEAHE

41 BEHEOFIE

AHITE CIF HAVIFER LD ATP fE (65 77— %) ZBEEORMER & LT, BT ATP BIEEOEEHEASE R D REER]
LT BDENERET D, SCEREIO ATP WA 1 & L, SEHT— 4 &89 2B b 8 L S HEd 516
B4 o LU, 100%(1—a)%? HAKETERRS & 725 ATPE Xu 1, (DRI LV RkFES,

Xu=p+t(f,a)x SE M
Z T, t(f, o) st A D S 100%(1—a)%el SHEX
[ HHEM-D o falkor

SE : IFHEREIRERE /(W) n T

P T EEN & 3~ fERERE 5%, 1%E LIZBADRET — 4 0> 6Rd 7= AR & 725 ATP a2 2 (o9,
ZIE, BUGHIEC 5 70 (n=5) O (RLU i) H3EET— X 1 HaRed 7= HAUEHERRS 205RLU 2B 14U, fEkER 1%
PURCRaE & S 4D,

%2 |BEKRETO ATP {ED L ANSHERR

[RLU]
fElRz a n=3 n=4 n=5
0.05 20.6 176 16.4
0.01 34.0 239 205

84 No.34 2020.



42 [EHEOFIE

EPEOYE S RTREO LNEHEIRR & 725 ATP EE B Z 2T TRV O TH D28, EOR s CRalk & Hlrd2 2o HiE Lo
BETeD, ZOHEITME D O, % SCD BEENHICIIT AW T — 4 T, EWT —Z 0 HT —# L —H L2WIC b b6 T
—T D LHETDMERE P LTDHE, 1TV 7Y VBN RICAERENGFE LA, [ URERREECotET —4 &
B2 (Thebbth) SHETHAORIE702 ¥, METIUE, ORIV OERET — 4 2> bRib 7z HAlEH
FRAZRX 72T UL, 1—B ORI TRt L HETE 5, Bid. @QRUTKY RO, ED L 0 FMAD t Z3AR O (R
SEC2 D5, BlxiE, =7 BATlE@) OREE AW CTESICHE TE 5,

t= (XLT— _HAfEHErRA) ~ SELT @
ST XLT & HEAEINR COERT — 4 DWHEIE
SELT :[Rl FAER 7T — & OIEYERAE

B=TDIST(—t, HHE, TRUE) ©)]
Z ZCT.DIST ik 7 Vs

F I & 3~5, FEET—4 05 _HANSHEIRA 2 RO =R fERE % 5%, 1% & L7-E0 piEx 2 39w, 5 M
BTl WINOERE, n B0 TRIEIL—B)x100 i385 3—t& > b T, AENFEL TWOTHEHERM L Y &y RLU
BERTHERIT NS WD EROTFEE RN T E W 65 CIEET — % 03B 3Rd 7= HGHEIRALL FOREME CH->Th,
TAVEEME L ITHIEHRIRNZ LT D, 7 RFHIERE T, M JI78 95%~99% & 72 DT, FANSHIEIRA A 2 72 A1
. 95%~99% DR I TR &N, ThRbbENETH D SN TE B,

&3 BYUTIVHEEERHICETS B fE

o . ] W B 1

I | TR cmpm =R
% ¢ [RLU] 5 7 9
3 20.6 0.969 0.031 0.026
4 0.05 17.6 0.971 0.009 0.008
5 16.4 0.972 0.003 0.003
3 34.0 0.995 0.049 0.027
4 0.01 239 0.996 0.013 0.009
5 205 0.996 0.004 0.003

BIZIE, B CRIE L7z 5 Yo7 Lo 7 %o ATP SEXE (RLU B) 23, FERT— & O HANEHEIRS 20.5RLU %81
RFAUE, 7 RIS OAEET — 2 0 DRt S AT 99%LA_E (B=0.004) TRAME S HETE 5, BRTHIUE, SCD T
LI T HIUT, ALY OB THIETE 5,

7B, AR UIFE B I AR O TS | T —2 B0 2 USEEESE L35 0T, ZOEA I xR
P TNVEEARIT D Z & B RTREIC AR D,

5. AIEHRDER

51 MEEIIHT D ATP AEEXIEMIERLDHER

AERELD ATP il & ARG ISR COan =— KO # X 4 177, av=—%%, $T CFU/mL LI T ATP fig & #
TeZAHEBEN R BT, BBIT, A — W EEUFUR SN RIBEE O R A AR I IR O T, AL 0 o ATP & Rl Ll 1
LoTHARDEEZBNDM, CFU & ATP fE (RLU) OBMRE MXEL ST 71295 &, WRDNEZ XTI 13587 5 03 ARdi R
ClZ7e 2 &E 2 b, AR THEBRSFERIMG O TN D, FFEEIIR LT KIGERER CFERR SRR AR 2 & &k
MMEHND Z LA~ T,
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ABSTRACT

Aseptic pharmaceutical manufacturing factories regularly carry out indoor
decontamination to eliminate microbial contamination, and it is hoped to promptly
determine the decontamination effect in order to promptly resume operations.
The purpose of this study is to establish a method that can easily and quickly determine
BIs(Biological Indicators) in the field using inexpensive measuring instruments, and we
devised and validated a rapid and reliable decision protocol by a Micro Colony -
ATP(Adenosine Triphosphate) method that combines culture method with
measurements by a commercially available ATP measuring instrument.  As the result,
it was confirmed that the judging decontamination effect was possible within 12 hours.
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Demonstration Test of Closed-loop VOC Recovery System

Masayuki Kawaoka * Hideto Takahashi - Mamoru Ito

VOC PEA A B ALBE L T= O B 1B E A~ R AR ER A 95 Z & T VOC o K&k %

2235, [Z7a—XKVOC B AT L] ZBA% LTz, ¥iET—7 A= —Th 5 FH
%ﬁiﬁﬁ@%ﬁ‘@ifﬂz IRE L7 m— X RV AT NEHICT, EEMRL L OE Juuuu
Bk 2B A MEE Lo, Z ORISR, HEMED BIEEZER L, ORI AT AP ER R
SR LR N D &%ﬁﬁf%ﬂbf;@uﬁbto ARFIEIZIB T, VOC [EIPERE, é
T ARMERE ORI 2 T, FIEANXIZIERH S L AEOMEEAT 52 L, 7 r—X NI
KR RERENZ T D & %E’émh L7,

1. [IC&IZ

Mz ¥y by, BRI EERRE LT HERMEAREAY (Volatile Organic Compounds : VOC) 1%, &
B A % BEEAL MERAREICEER., 2L OEETCHEAINTWD, VOC IZTRKFITH S D &btk 1
K'E (Suspended Particulate Matter : SPM) CWALFEAF V7 FOFEWE & 720 . SALFEAE v 7 OFATL ST
lé“”%a*éﬂ% THEEWEE B 25 Z ERMLNTWA D, 2006 FEOKRKIFYBGIEEOBIELISE, FIRMEHok % T —

A—H—72ED VOC & KEIZEY % O BFEDFBIHET ABEEEZH A LZZ & T, KigZ VOC OFEH &I
ﬁlJi)azéa%f:%@@i&@iﬂf@biwt LCTEY., 2018 FED AARENICE T HiPEHEIZ 64 T R B EICDIED 2,

VH4E T, ESG #& (iﬁfi‘ A NTFUREBELIEE) 0L, BEAZNPLORGTBEDY 22H Y |
EHEOFHA 2 AR DO 7o ®121% VOC HEH & CO2 HEH D EIEII BRI T RE B L oo T D, ZDRFET
%, 9" Tlz voC ﬂ@%%%%k LCRY ., AP EBAROVERER L7210 Tl VOC JEHE A HIT 2 2 i3 L,
EZTCHHTIE, PEV AN L - ER A ERBAHSE 27 08— X N AT LAZFE LTI 3D, KU ZXT LT,

VOC DRZHH EZ RIBIZHNE T 2 9 212, VOC % FHAEE TRV 43 5 72 CO2 OHEH & RIEICHIE T =
5, TNETICRVEBRNR S AT LA THDH, AR TIE, BAFE L7z VOC I 2T A thE T — 7 OFERE TRIC
WA L7 9EG50E Y AT A OBEERFE ROV TS 5,

2. WRATLEDILE

X 1CkE T — 7 RE TRICET 20RO ANBE L AT A LB LIz 7 a— X RV AT LEkRT,

HEAT A D vOC @ﬂﬁ!iji/fck L Clid, BRBEE & WA RIGER — KB ST 5, BREBEEIEL. VOC ZJRBE L
TR IEHHFLETH Y, WAERNGEIL, IEMERZR EOWAANT VOC 2 HE SETHET AL WIS 5 H51ETH
5, WTINOHFES VOC DERIZHRETLITRERESIN D DITTIERL, 22638 ppm & o7z VOC RET

CREHI STV D, VOC IE & LT o EIREIC 2> TV D23, HERUBEA V) T35 Tl VOC O RA
EDQMERBE N/ d 7 —AHH Y. CSR (Corporate Social Responsibility) SCEREERRE OBLEN S VOC O KR&HH
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BEHRLIZWE WIS RED=—ZANEE > TV 5,

— 5T, BAFELZZ a—X R VOC EUL Y AT A%, BETRER (FIA4Y) »ORAELE VOC W0 —F THE
WELL, b L7225 % K74 Y ORKRMEEREAAT 5, FIA YORBEROREE 7 n—X MET 52 Lick
D, PN A 7e< VOC ORI BRI EPricd 52 LnTE 5,

(ER)TUINRORT L H0—XFEURS R T L

(s | ( cOutit: |
H+ppm

()

Aiji

AR E

RSA V7 HEz
fEEREAA

AR T

(M. BETFIE) T .

"

1VOC LB R T LD ELE
3. YJO—XRLRATLDEE

YHDBHE L7ZHT LU VOC B AT A& 2 1237, BIWORIAFIR—FDRNIA ¥ (R (K
@) BT VOC ZE TN A2 Wb —4% (MP@) ICTRBELE L, HbLZ225% KT A Y OmR~EERAM M
T2 (BHE) /7 r—XRVATATHD, R7A4TVORIERORME 7 a—X R bT2Z &2k, PRl
VOC ORKMHEZFH EEricd b L8 TEx5, WEr—% (KHPQ) THKMEOELT A b —2 &R LT
BY., KLY VOC H&IRNCHET 5, WE T —X|ZWE LT VOC X, BV L 7= ER T A (KP@®) ThiE S,
EIREED VOC %8 AT R T A TERE s CIRALIEIN. (H®) 5, BN #EOERT AL, BERER—X DI
BRI S NA =0, BAERKE DL 7 n—X MESTEY VOC BRI S5 Z & idiun,

23R (#EE95%) BENIK (32~39°C)

REK 32~39°C)

2 Y0—XF VOC LS X T L
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4. HFET-THEIRTOEIRR

71— K VOC [l 2T LOFNWEERRIET 272012, kiE T — 7 A —H—Th RS FMBUERT G T
B) 1I2B W T, HERRE 5,000m¥h ORI A% (FEREH : El2 brxTy) ARV AT AZEAL (BE 1), VOC HEH
BOHIBZIE, COo2 OHEHEHIBRIE, SUEREOZ T, FIESIOMER, 8L AT —7) WE7R E &2 LT,

FSAVHS FSAVias
1

HFH 1 FiE AT A

4.1 EREEHEHE

K32, FEV AT AD T r—%7F, BENICRE SN R4 v LHH S VOC 2 & Te T 213, R+
R S AU VOC [EUEE B TRER S D, kT AT A (LR, T XR) L7 —X RV AT ATO-ESH
KD X, KBRS v OUBNHETH D, UL RARICIE., BBRNZEEE RS LIREINE = A LTI L7-0
BILRTATPAHBRLTEY, RIA P00 OPEKRUITEIIEERE TR L7ZO GIZEA~ER LT, 7 v —X RIFIC
X, BEBRNEROBAL VB L OBIMERZ VDD Z LIk 0, MPERBERT S L O IR L., RER
B Z RIS S ERICIE, VOC Z2E AT RI 4 YNOZERNENITFER LAaWnWE 52, FI4 YHNERAEIC L,

x, ! By Bs

s phZivi:

IR S
o5 N¢
BEME  THAYF5- —
¢ O

2405
K5 riasdr
K5 {riak
AT
I7y
©
AL AR J_@_I nor>
SEMR IRED—4
3 EIRTLTO—
4.2 REABREER

ZZTIR, 2 u—X NEEROEIFRBREREL R L, VSR EE L 7 o — X FEEOEE, B X OEHR o
IZDOWTELREIT T2,

421 VOC HiHEHEE

X412, KA YHR D VOC L & AR EEE GO LT-d & DZERD VOC IREZ 7T, HERIRE 1,000 225
1,200ppm {233 TALEREE O VOC #REEIE 20ppm LA FTh V| BREFR 98%LL L& @V BREMRRTH A Z L 2R uto

7 a—X RVAT AT, FEMIIREEERIIEr L2508, R4 YHNOEKBENITIRB L2V E D1
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AFEIZ L TEAER T AT TS, WYIAALEZEREZ MBI T2 0ERH D, RFEFES AT HTBWTIE,

9 250m*h FRE DO ZER A BIMIH L TWD Z & 2R L, 2t HERAE 5,000m*h O 5%I2H7=5, fEdRDil
HFAZERE KRNHET 2 T v RA v 27 A EERO VOC REMHEZ i+ 5 & K5 1087 & 912 95%DH|
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422 CO2 HEHHERER

PERDOWFL L E 7 B — X RV AT MIBT D CO RO ZX 6 12, REICHAWREEE LITRT, 71
— R RV AT L EBAT B ENTRAF A2 BRI L TV DT, ERILER T 1 TIE VOC DIRBEIC & 725 CO2 P it
ERE LI, £ BAIOFRBEAICLIER CO2dHREICOWTHRAEHEBICANT, 70 —X Y RT ATiE, H
I L7IRAID 90% & FFRIFHTE, Y 10%EFHEAT 2 L I0E LT, EEERICED S Co PR, RRHEHE
L BEXERAEOFEmASEH L,

X6 X0, (EROMIEHELY L7 a—X RV AT 5D 78%D CO2 PEHEINEI RN H 5 = & iR L=, VOC
DOPRIER FOBAIEAIZE 72 ) CO2 R EN L <, FERBECHEAIOBFFIAEREWIZE ., BRHNBZI RN mN 2 &
RS NT,

100 18%H!iR &1 CoHrHERTROHHER

LT RBE kg-CO2/kg 3.343

© 80 BEIEA

= PLIUEE kg-CO2/kg 1.86

o 60 VOCHARE

H ERH kg-CO2/kg 0.126

¥ 40 B @ )

N

8 20 BEH kg-CO2/kWh 0.468

0 - - X1 EE B - ARMECSTIEESE - FHAR—K (BEY)

- — %2 BREFLEMRLEN. HREN. RVBHY - BFRERLLRIE
TERPRE ya—XK

6 COzBHHELEGAH)

423 WERBEORFEILEEIRILE—1E

PERD VIRATV AT AT, RI7A YORKUCERRNELRIEZFAL TN DD, RIESPEEL(LICL>TRIAY
WOMENZEL LT e, EFERBREIRPIc W Th ., B & A THKOMIHEE DS 20g/kg(DA)D 6 2g/kg(DA)
Lo RESELTCWE, AVAT AEEA L TR TG S/, BESLOBEN DN TH -7
23, BESERBEAIC L - T E ICEBEDOGEICAMENME T T2 2 ERNMbN TS, £io, BAOTES
ROBEPOLHERBEOFNEE LN EEZEZLND, 7 —XMLT D EARDOWMANITEALERLS Y, RIA4F
PITEIREICR D Z NI/ SN D20, VR u—X R COMKBEL I Lz, BREX 7 IORT, Vv
PN ATEGRIF IOV & B TR EE 8g/kg(DA) TH 7273, 7 10— R RIZT 5 & MR T 1g/kg(DA)LL T DIRIREIZ 25
TEEMER LT, F7o, RFFMER CER L THIEL T2 <, RBELZHEFFCE 22 L 2R LT,

92 No.34 2020.
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®9 FSA VKA ILOFERMEE GHE)

IR (BE2) ORESFERER 217 T, 2FL LTREL LTo ez oo IS #ikk 9% e Citd, &
H2 THMERTED XD, IEWITBEHERE . MED 99.9%LL ETH Wik L RREDME TH D Z & s
L7z, EMERIOBFHAFEZONWTIE, £%BET LT FETH D,

FE 2 EYEH

x® 2 EURBFI DR HER

EEH JIS K8680:2006
MLTY 99.92% 99.5%L1 F
EHRAEDE 0.01% —
BRREDE 0.04% —
K5 0.03% 0.03%LLF
TEXES 0.001%LAF 0.001%LLF
VAN |EBHRA EEFRBA
APHA 5 LT —
& (20°C) — 0.864~0.868
& (15°C/4°C) 0.868 —
pH 7.1 —
BR BEREL —
A=l 2 (L -
TERI K BRAH -
Fiatk L —
FEY L —
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425 BEAEERAE DR
Fl—fEOREFIZT VR ER L 7 v — X REIRZ U2, "G SEICEER RO EHER LT, BENEHET
HRBHEHICBWC, TR 70— R TENEWT L PR TX T,

5. EHYIC

WG T — T A= —Th 5 MR EFT O EERE TRICRE L7 n—X FU AT AFEEIC T, EEMRERS L OWE
LI DA RGEL . AT AOFIMELMER LT,

BEHAREANTHHE SN TWSD VOCITERT 64 7 b L EH Y | T4 TiE,. BIEN DO VOC HEHHEIEED 1 7 k
VEETHD, KA —X R RAT AORBRETH DML v XORER] e & ORKE TR T, /TS5 77 b g
ILTRY, A7 —X RV AT AZED VOC KA EOHIRIFITRKE VW, F2, VOC OIERELEIZ LY CO2
DOFABRE KIBICHB CE | A7 o —X RV AT ARENORE T —7 - G B & 72 © 7 Hl A 28
EROERRIRE SINTGEERET 5 & FHRK 300 5 hro CO2 HEHEZHITE S AMEEMEN H Y . HIERIRE(L
Bkl Rz < BT 2,

SRIE, RT7A4Y (BARLEF) O B, SR 7% EOFEIRREOEFOPERAE, VOC BEOEENILECE
TR AF—HERIZ OV TIRGT L T & | S 572 2 MIERIRIZ(LES L HBRBRER (R 2ICHMCTE A L OB N T 507 Th 5,
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I =R RVATLDEIICHT-Y . LR THITE2 DT W T RS TR RUERT O BIRE O 272 & FITE#E O
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1) BREAR—L—U, @BEERILEMIONT ¥R Ey 7 DRV BL,
https://www.env.go.jp/air/osen/voc/pamph2/index.html

2) REEEB—LAS—U, HREMERIEE) (VOO HEt A~ NEE (B2 43 A),
https://www.env.go.jp/air/osen/voc/inventory.html

3) TR T, AR (2019) . TVOC O K& E BRIz d570—XK VOC [FIL AT A, 3 /3—F w7 2019 4F 10
H %, Vol.55, No.47, pp72-76

4)  ERES A DY (2019) | TVOC JEH BN ORE kB (Reif) |, 2250 57 & 2 5, pp4-8

5) (T, DR (2020) . TVOC HEHHIOBUIRERE | 7V —2 77 Jay— 2020 4F 1 H 5, Vol.30 No.1, pp39-42

6) HAPEZEMIKL, JIS K8680:2020, b=y (GRZK)

ABSTRACT

We have developed a "closed VOC recovery system" that reduces VOC emissions to the
atmosphere by treating VOC exhaust gas, circulating, and reusing in the manufacturing
process. We verified impacts on the equipment performance and the customer product
quality with closed system equipment installed in the actual adhesive tape manufacturing
process. As a result, it was demonstrated that the target equipment performance was
achieved and that this system did not affect the quality of customer products. In this
demonstration, in addition to confirming VOC recovery performance and energy-saving
performance, it was confirmed that the recovery solvent had almost the same properties
as unused products and that the customer manufacturing environment was stabilized by
the closed system.
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ABSTRACT

With HAS-Clay adsorbent we have developed a new thermal storage system that is
the open-cycle type to utilize the low-temperature waste heat. The demonstration tests
were performed in a stationary type and an offline heat transportation type. In the
stationary type, thermal storage tanks filled with adsorbent were charged with exhaust
hot air and the air from the tanks was supplied to a drying process of a commercial
plant. On the other hand, in the offline heat transportation type, the thermal storage
tank charged in the co-generation system was transported by the tractor-trailer and
used to heat up water and air in a swimming center. The adsorption heat storage
system was evaluated through three kinds of seasons: summer, interphase, and winter.
By the tests the regenerating efficiency of 90% or more was confirmed. The
charge/discharge characteristics of the system were also evaluated. As a result, we
found that it is possible to add a heat-up function such as a heat pump and it is
necessary to design under optimal operating conditions that match the characteristics of

adsorbent and the process.
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ABSTRACT

Microalgae are expected as promising biomass fuels. On the other hand, algae biomass
is one of the effective uses of COz in industrial exhaust gas. The purpose of this study is to
confirm the algae cultivation effect using waste heat and COz in the actual exhaust gas
from a thermal power plant at the same time and to determine the COz utilization rate of
the actual exhaust gas. As a result, it was confirmed that high algae productivity and high
COg utilization rate could be simultaneously achieved. We also verified that heating and
cooling the culture pond with waste heat improved the COz utilization rate by 40% or more.
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Aty InvenSor (A ) —fk IS ERENREIL SiLiz 499, K 3 IZKALOWAERD BHEOME 4”7,
B b I IRGEBRME ST o = A U BESE O 5 A HiRE L AQSOA DRI, (Z01~205) Z[RERF RIS Cmh 2
B A APARETH 5D, LM, BIEUERTA S AdRef-Noa-L (7 KL7 - /7 « =)L) MBIRGEESHL. WHEHM L LTI
AQSOA-Z05 OfEHZmiITE L L, 50~60°COH L W IR DIR/K TEREIAIREE LTV 523, I U T AQSOA-Z01 X°
202 ~DEFE HREFT S TS 50560 F 7= § IO A 0 —#D LTC U — XX AQSOA-Z02 i fH L TH Y |
BRENZ XA RERT O AR B L Y S ERTH D 60°CLL EOIRAKBMLIETH LM, LD a3 Nt A X0l
HAMFEHZPERE L TV D, BN ERRKORESER Y A X, BRMHREINL, AT HBREMITKE K
FT 2, ANROIK 5 2B\ T, FERIZESIE 0.25 (L TRy OBEENKE L H E3 D AQSOA-Z05 % Flv 7= fif) 1
PEFF LD 1T A 2R — i L D KIROIRADFIAFRETH D, —J7. HXFRKE 0~0.1 fHr CRAEELHIINT S
AQSOA-Z02 % W IoA X —3hDEEE T AiIREFTRIC A TEIRDORADBLIETH D03, WAEMRE LV /h
B TE T Mo ERGHIEL ER LB oD,

B AL ) R—T g — (DOIEH BNV, 202041 A2 T) 2B\ ThH, 47 4 AZERITEAT 55K
ZELET 5 B TRERBEKAZEA LTS, BURE LT, REAS A~ ARBOARE N v bR A T TRAET
B BEEDN D 80°CRITE DIRAKEFIFITE D120, B A=A A L _ ) — (RO 5 XS TLTC 30 e plus) %1%
B L, K 35kW OBEIZFTREE LT3,

34 SHOEEL

— MR FRE TR SNDBEROTT 2 O3 LX —DHESH (COP : Coefficient Of Performance, 4% /)
xS 2 MBREIOEIG) X5 BETHY . 1kW OFESIT 5kW OWRHEREN NS SN D, UK L CRAE R
@ COP fiid, FIFAT 2IRKDOBEICKHT 2 HETEX HMKOEEOEEGTHY | A RNy —fB AR LTV A EI
RRKTH 07 BEL/DIV, WERBHEORRKDOA Y v M, THBEAEHR 2 E DO THIL BB E L
THRATE2ZLTHLN, WERBHHEEZ LVEASELESEH-0I00F, BRI GARRIETE L ENE
LV, Zowil, ERLAEBBREEAT A~ (AQSOA) 72 SIS B L /- EM ASBR%E S, K= A

x® 3 HHOREXFRE

A-ATEERE A1) | | B4R InvenSor(##) | InvenSor(i#)
[SLRe 1-91-7J-3Z | AdRef-Noa-L | LTC 10 e plus | LTC 30 e plus
MA1
N =y %] AQSOA AQSOA-Z05 AQSOA-Z02 AQSOA-Z02
REIEESD 10 kW 80 kw 10 kw 35 kW
RGRE 50~807C 50~60C 60~70C 60~99°C
BESICRE - 12~20C 7~25C 10~25C
ARZEBFER 2012%1A8 2012548 2013478 201552H8
TiE[m] 23x24x10(39x24x2.1|1.1x1.4x0.7{1.6x1.8x0.8
LxHxW
| - N
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MEbHEA TN D,

AR OE Y . AQSOA [T A B M FH4- 2 W B b & L CERARRY 225 % b 23, AQSOA-Z02 13U ER (b7
7 2B W TEERI RIS 2 EERZE DA WE BROEIE) MEW-DRE 2 A N THAMERH o7, Z D70,
AQSOA BRI LD =25 Tik. BUERHCIAET D RLUSIEEIO R - B AEM 2 FrIcRRE T2 Lic iy,
IRO—EAT A N ERIZGORE A M &L LT\ D 79, F72 AQSOA-Z05 1o\ T, BT A0 RE L
IZE IR ELE URBAEIC L 28E 2 2 FOEEARA LTINS ),

WS R ERED /M« BEE~DOT Y MART, T2 —RBh )L =y 7 T A D PR R X — 7 —
TELICIRDHENRTWD, ALY =y I B IBWTE, BB L D08 —2 =05 O A B2
LR 5 2L TREZ 1A ESEANERNIRZERTTH S, MERIT, FEAT 2 28T 50T P
DOHEENL 2 7Ly OEHEZERY H L TEYIREENLOBERIT /AR > Tz, BET O a7 Nl g
BEFET 2L T, my VR0 bETCONIPAZEMHATE 5720, BEEIROE =X L¥—1k
ZHEETHEEZLND,

WERGHBEOR SR & LT, 60CUTO LV IMROFEAZFIACE D L BHALEIERL LY LT 5, B
ZIE T O CHET— 22 2 —OWMBBBAMERK L CWDRERH Y, BERGHEE AN Ca v Ea—2n50
FEET =2 =D HRATH 2 ENEZ LN TND B9 a2 o —F )b OFEITEBIHZR & Okt
PR T HBERNERRE 2> & D FEEL (100°CLAE) (THATIRIRE (BOCLAT) TH B0, HEROWEM 2RV 5E13%
BELEREANA 572 Z EREBEN KU T 272 CORMBER D - 7=, ZZEMER D AQSOA-Z01 X 205 72 F{KIR IR
KRZEHITER TE DFBIRLEM L D & AW Fi) HRUWERTOA Ry —f BB SN TR Y | IT 2HICE
WTHWAERBHMEITH LA =2 v Ea— X AN ET 2B HHIC L 21K a 2 MEAHITF S D,

4. REFEXSEHDOHR

BUERBIZHEIESN TV D 100°CLLF OREARFI RO AR, BUKFHMOMENIIA IR TH D, FIHO
R OE Y | AKEAT XX =R 2T KL LT, BAFEEO D DWIMERES L <O TWDHA, ITHET
I ALERE R (WEH) 2O G ER 280 T D, MM & LT, W I = sk
(N THAREOE TS E S HERIE T2/ NS WS TH D, FREFETIE, EEFAERORE M HEOE AL,
BORZER S AT DOSIALIZ D723 Y | ZEB 2 BT DB ER & L TADTH L EME SN TN D ¥, KET
(3, WA ISR B & 7 5 WM 8 KOS e DT FERIFEIRTLIC SV TR L, IRICA R OBFFEDO T tEIc >\ T
w5,

41 JREMIZETEHHH

W75 A B D WA SR O B DRI, BATF D 4 B IZKAI S5 667,

1) YATLABENICEIT b RE2RERE EAIERE - BAARY-Y)

2)  EOE - A E AR R

3) W BBV A 7 NATKT B E A . AN

4) ARIRERIZXIT 5+ e A ERE

W UR I, WED T+ (EE) ICEICKPANLRTEY, WEMIIXT Y BTN, BT 4 b, EER
REBHNBN TNV, MIFECHALIZ@EY , WEMICKTT 2 ERERE LT, A7 2 OEEMRXNEEM T
EREREEREFOILNEETH D, K 4ITKFEYEM OFEBHEIAICK T WA &EZ 7T 5, BARM7ZREME L
L C, fHXHEE 9~29% (CEAMBEEE : 10°C, BRECIRE : 30°C., H/AEZFIEE 1 80°C) ZEL CW\W5, £4 L0,
YA T A N RIEREVEREM TH D AQSOA R U I FNVINKE AW EREA L TVDONGND, LTI
BN BFTA b, EERICOWTORRIIZ DN TE LD D,
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® 4 FREREMOEBERCSITOIREE

mEsRE
&+ EEE FEABE HEE
Aglke/kel [kg/m®] Aglkg/m?]
P UhHFN
ARIS UH L 0.12 730 87.6
BEL U AL 0.05 500 25.0
A4 L& 13.0
A5 A b Nax 0.02 650* 117.0
HEEEmET (AQSOA-FAM-Z01) 0.18 650* 156.0
(AQSOA-FAM-Z02) 0.24 650* 6.5
(AQSOA-FAM-Z05) 0.01 550* 52.0
AYFE—Z 2 UH (TMPS-1.5) 0.08 650* 325
BEEREER A4+ (HPA) 0.05 G50+
% Ot
MR D LA 0.11 650* 715
ENEEEEE 0.02 650* 13.0
o THE 0.14
Ay H—F X UH-CaClifdE 0.13 550% 245

411 YRS IVIZEET BEFR 179

U B TNE, OWEE - LR E LTS, OMESFORERNZ ., QHERIERENZ N E W) BEEH
LTW5, TOREIZL Y, WERBH S AT AOWAERIE UTHEIE OB ST, KEREEE LIV AT
LNFBRICEALENTWD, ElbE®, H—RMILEE T2 A Y R—F 2 U BRFEFE I, 1ROV I 5 LD
A TH ST REEOHMEIR TORIREROD R INLEINTND, ZOftl, A Y R—=F R I OWEREL
EH A EEEERLE LT, oMbt oA b bIRET ST 5, Tokarev © 70 X, A VK —F 22U 5 MCM-41
L CaCl2 DEAEMELE B L. & DKL AEREMED b WA XA HHED COP 23 0.71 £ Tl L35 L#Hif L TWn5,
ZOEAEMENL, EREERMRFEMCH DN, 4% bR HMEEN EOF NI THEE LTHEREDOND EE X
HiLD,

4_1_2 “ZT%{}‘[:FQT%}H% 76-78, 113,117)

BATA Mk, BUKMERTRS . ML/ NS W28, IR TOFAEREIZIEE L TV 720, AL, 2l 7
FoEREETET L LR, BAREOKIEILEZER T L ONRESN TS, U I H L L ERRICE AN
W AT LOWFERE UCTHBIERER 2N 2 SN TR Y | ITFE CIIMREM S AQSOA 2 FE & ¥ 2 /K& ik
L LI AT ARERIEEh TV D,

HHN O 0%, HARE 60 °C THEERFRE/E AT A M RWAA] (FAM-Z01) % BA% L. FH%HE 0.15~0.19 (2331 B K
RKDOA WA RN 016 kglkg THDHZ L AR LIz, Fio, 6 ML, BHAERE 90 °C TOHEIREHATE LcEA T4
SRR (FAM-Z02) &BHZE L7-, X 81X FAM-Z02, Y Y AT 1 b, U B 7LD 313K D /KFRSIR A SRR &
363K DKARZMAE LB Z R L TRV . FAM-Z02 (3FE%IE 0.11~0.17 (281} B KRR DA 2K 5 213 0.19 kglkg TH
HT EER LTS, X913 328K T, 373K TR 24V K L T FAM-Z02 OW - IAE T AR 21T o 1R Th 5,
BlE v, 10 HEIPL EOWREMAEY A 7 VERERTHHENEE RN EEEFLEL TWD, B, ZORBRTHEH
S EM T, RIS X 0 BT S AQSOA & L TR EN TV A D TH D,

LA S W%, FAIRSE 45~60°C Ciflis rl A7 8 > AQSOAM % W= 5 IR B D BIFE 1T > T\ B, WA
HIZE, WEKIRENKE EEZ KIF L, BIREIZE O THEIKIBED 25 CHRIZ, WEVH 1123 15.4kw 33 LT COP
DI KED 054 ThHolz LG LT\ 5, RIBFAROHHBEM & LTI bEANEAL T Y | 5% O KFELE
BRSNS,

413 EHERICEET SR 090
TR < BT L LT BITR Y MR, Kok, FIRER, #i#MER 7 & OZBRATBRICHIZ SN b
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0.35 [1.AQ(Y zeolite) : | 0.35
= 0.04 kg/ke : I
0.30 J " 0.30
%EO.QS ég 0. 25
0 F=1
2% = s
82020 A0 (FAN-202) £33 020 &
5P = 0.19 kg/ke TF :g
4 B0
“jg 5 £ 0.15 ‘?
S$0.10 52 010 LY
2w . 2% - -
<= 0.05 A0(ilica gel) | ==
= 0.05 kg/kg 0.05
0.00 : ' : ' ‘ 0.00 . ‘ .
0.00 0.05 0.10 0.15 0.20 0.25 0.30 ‘
Rulative Hrsssure 1 0.00 0.05 RU]K;' 0.15 0. 2([1_] 0.25 0.30
—e—FAN-202 313 K ads ~ —O—FAM-202 363 K des - _ Re'ative pressure 171
+Y.zgolite 313 K ads —D—Y_zgolite 363 K des —u—( times --+-20,000 times
TS el SILE adp s loaiee] S5 doe 460,000 times  --o-- 100,000 times
8 KESEIEEFRE 9 0 -BEE M ASKERKER 7

DPMELNTWD, IEHERITEBRIETH D720, WERMH S AT L OEIEEIIR TOKERRE ZD/NE WV, £0
%y, IKUS OO R RLBUK AL )N il S VI IR R OBRRE R e ST 5,

Hamamoto 5 8%, 2 FREHOIEM: R FMHE (FX-400, KF-1000) ~0D A ¥ ) — LK OWERMEZHIE L, FX-400
B L KF-1000 O EIZZ N2 0.4 kglkg 38 L 10 0.28 kglkg TH D Z L &R LTz, S 6D 0%, L7io 2 fH
DIEMERFGHE A X ) —NVBL O VBTN A E ) — VBT BB YA 7 ORI 2T, B % 7R 4
O T CHREREMNEEY 720D OWESFEB IO COP ZH M Liz, & LT, ZFIRE-15°C LLUFIZR W TIH IR FE ki
S AL ) —=VRD COPIIL U BTN AL ) —NFRE LD EEHLMNI LTS,

El-Sharkawy & 89, JEMER#FMEHE (A-20) ~DxT & ) — )LIRKR DWW AR A HE L. Dubinin-Raduskevich 2T
HERBEERT D & & HIC R RIT 0797 kglkg TH D Z & &R Uiz, 7245 O, 2 FEEOTEMER (Maxsorb
I, HC-20C) ~®D A Z ) —/LFEKOWAERMEZRIE L, WAEIRE 20°C B LUOERRIBE 15°CDELEEALZ ) — /LS
WAEBENTNZH 116 kglkg BLTN06kglkg L7225 Z L &/R LIz, SHIC, 51T 2 MEDOIER AKX ) —/LOW
%5154 % Dubinin-Raduskevich = CHTEl LT, B0 A 7 VIRITIC & » CTHEAIREE 80°C, MENEE 30 °C, 783
B 7 °C TOHHENELS L TNCOP 1%, Maxsorb Il A % ) — /LR TEIER 640 kilkg 35 X 18 0.78, HC-20C/ A % /
— VR TENENITLKIKG BELN0.76 THHZ EEH LML TWAD,

414 ZTOMOREFICET HEFZE 29

AR T, &BA A B L OEBEE D SR S LD ZILMENL & 551 (PCPs) A HAE#EER (MOFs) &\
ST ENER SN TS, ThHORERIT, REEL XOMAFEOKE S L0 A OHEOR S
D, A R B A~OISHANEE SN TS 9, Ehrenmann & 9%, MOFs 2 & (MIL-101) DK & % 1)
E L., ZOWESRBIIAERIE 0.3~0.6 TS FHIfEZHiX, 1.01kgkg DWEEEZHT LI EEHLNTL TN D,

Henninger 5 91X, T L7 Z g7 v i () 2N L7 MIL-101 OKBRKEERHEEZ ML TRV . AKRKEA
BN 143 kglkg TH D Z & &R Uiz, FRRAEERBIIMEIE 0.35~0.6 TRAMICENT D2 L2 LML TS,
Akiyama b 0%, 3 TR MOFs 2 EA] (MIL-100) DOARBKWAERMEZHIE L, WIFNOREFIZBNTH | o
WAESRREFAT D EEHLMNI LTz, £, 7 vibkFEEEFT HWERIL, FHRE 0.22~0.58 DO#iFH T 0.5 kg/kg
DREZREREGT LI AR L, 3EORER O CTREXNBHS AT LORERE LTRBELTWVD E#H
ELTWD,

4.2 WESRIZEET AR %1139
THETIE. WEMREOTEGRE GR) BEICHOWTIRAR, UL, EA AR AREECHY . v X
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T LOFEGRN) (B)) FRENEE L 2D, KERKEINERLZETLIREMORE, WAL =L —8i
WHIKIZ L DEHRENIKT LT 2~3 512 b7 b, TOROREARMAG « BRENEBL S 2 iud, REMARKOMEE
ERECERL D20, WEROR - WEBENEE IIIEFICEE K& 75, BEBGIZE D TREAE S BFR
FROKE %R D EEOBEIZIE, BERE IR A FetiE OREFEE N HE L 725, 16> T, WHEM it O FHEUR
MR O] | & WM —SENE ORI ORIZ KD = &R ER e — MR F OB APERER b & E o /MR

Lo TRROME 725, BUR TIXREM OB RR~DOBEIRCA X VT 4 — 5 E~OWEM ~DEHEA L %
IZ L D8 - BRI ERRADNTEY . BRSNS F Ocifl, 58D TR EORREFNS 2
bND, LLFICEETROE « WEBEMEEIC W TOIZERILIC OV TE & D 5,

RS X, VBTN KRIEDONT, BRRE = ARIEE NS X e LTI B TNVR TR T 0 o F 2 — T8
HiLTeT 4 v Fa—TRPERD T 4 0 Ey FRRERICRIET R L LRI Lz, ORISR, WEESHK
WERT 7 4V EyTFNFEL, 74y FRREE LD/ NSWHEAITFREEOBAICL D, KL D K& W
BEBBHHEORTICEY, WTROREEMET T2 L 2HOMT LZ, £, 0 O3 7 ¢ V& SRS
FLONFIRFE NIRRT 72 0 W B RIS EBRIICEHH L TR Y . 7 4 U BAEWIE ERER TOWE B EHTH
DOEBPREL, BVIEE VY B FVEHEN DN LICEDEERKREN LEFALMILE, S5, mEVE
F1Imm. 74 EyFAMM DT 4 F 2 —T TIE7 4 ViEmSIE 8 mm OA R b RIRMEN TV D L iamfhiT
77

D5 T, U BTN KRIEOWT RER & 7 ¢ UAHBEEVE 2 —RIC L TAREVE — (RIS BT Ak 35 (FST)
FYV 2L ORE LOWEREICET 2 ERE L OMIT 21T, 74 v By TR LY 4 VE S OREENEhEN
1.0~20mm BLO~14mm THDHZ L AR Lo, 72, HOIEREHEILINT 7 ¢ ATEGS SR 2 IV Clilfiedesa
BRZATVN, FAETREE 75 °C, W ENREE 30 °C, ZRZEIRE 15 °C TOWAE PR B AT S 72 v OB EEE S 28 107 KW/m3
ThY, RGO 2ETHD Z &5 LT,

s & 2R 19, WA RIS I DS 8w E & TS A ORI & OBIRICE B L, KEKORBEFERES L OF 28U
WRE KT A= L UGS DR 21T o 72, FHRRER & EBRFBER L ORIC L0, WERHH s 2T
223 LW ER ORARIT 0.0 mm TH Y | TOEMEMBERIIN 015 WI(M-K)THH Z &R (K10), Fiz,
B & 0N L | EBFEBR L VG O NI BB R A AV T, BUSHER I IRT X RS FI FIE BN > A T AERRIC KITT
AR L7, X 11 13 COP. 1 [Bl0WE SR FRIC LB A MR o, 1AW h Y OBE 51525 DI LB - BlEK
IGEROGEAERE A ZWREMBEI L 7 0 vy FOMBEEZR L TN D, GRS, MEVKIEE 100°C, BHIKERE
30°C. WAKIRE 10CTH Y . Ny FITE D EEfERR D b AT~ LT 2B OMEAKIRE L~ b m7KIRE L~ b~
U7 M ADICET ABHAEBEIIANTVWS, TOHEIZL A L 7 0 By F 5 mm WEAIFEEOE S 10 mm,
[RENFIFE 5 m2 DWW AE R E T 52 AT 2iE, B4R 100 °C. HENEEE 30 °C, ZR3EIRE 10 °C T, COP % 0.4~0.45,

14
%g 0.3 ] " " ; 12 +
ii 0.25 g PR R S 10 |
= 0.2 ST SOOI OV AUV ORR SSOSRS. E
S “t : - : s L
2 ‘. B =
8 0.15 | 4 S : 2.1
€ o1f...2 =

A f =
£ F . 4k
E 005 |- : : :
= F e ; 2 - ST
g ° ' coP=025 03 0.35
w 0 005 01 015 02 025 0.3 035 . .

Particle diameter mm 0 L 1 L 1
0 2 4 6 8 10 12 14
Bed Thickness mm
X 10 FMMERLMBEMHEOBLE 1™ 11 COP [ZRIFTEEFDEE 100
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WEHH N LW N> (3.86kW) &b Z I HEMT LT,

RS O TEMEREE % ) — LV RICER L, 7 4 v F 2 — T RINE S BT A BB 21T o T2 A B 1
TR DR RAE ) 36 L OWE R I RIETRHE LML, 74 VY EyFBIOT 4 VE I BRI E %
B 222 LWL Uiz, 70, BB OME LRl L TR Y | BYRE SR 100 Wi(m-K) % 2 5 FM Th i,
MREEN B L Ol AEFFEITIFIER U THH Z E bW LN Lz, & 51T, #5193, [[FRIC DV TSI
DU AT AMEREICEG 2 2B LML TBY ., VAT AMRIMEEENMRICR LB SNS Z L AR LT,

4.3 SHOMEFHHKEIR

FFFEBIR O EE LT, AT ANMEEIT 2R EFRENTL VKR CHAEFIETH V KE LA INEREFF oK
EMOBRFE, @WK - MR SAREEE O EBNATRERRER OB NRIT b NG, Fi2, WEMOHARE DK
IEAbE X ONEIL SN R R DB LR BR TX 52 AT MEGHIH7: &b 5% OMEE% T —~ & LTHT b5,
W E RN E E B DRI ENE U2 CThH D . WEM L ZN AT 28I O~ v F L 71 X D EmmEk
HAngEL 72> T DB ZBND,

5. 8EHYIC

2050 DA —R Yy = a— N ZVIZAT T, BEe EORFIREAZFUEIICHIA L2 dudZe bievy, ZOBEHKLR
& U BREN AR « B — MR RS, IR O BEEAEKEN S FTRE A RNk - E— MR T RFETH D &
EBR D, AWM TIIWAERDHEEOBSE & 2ot & . W XMEHEICBET 5B O EEN M 2458 L. BLTF o
RAEBT,

1) WA L EM BB SN CE o, BAERMEEOE e 5 mikiek. sk, K= X MezH

B LT B aEH ORRom K - AR & R T 2 WA OBR% 72 Sk LS nETh 5, £
B & RERBSRR D B 72~ T o 7 ROWE S B O Bod il i 5 17 & O EBR I B IR S D,

2) INFETORFRMRER EOMIRIEOMRRZ T, BEEe & ORFIREETFIA L1z ZEB SLRAETM D%
F AT A, T H =l EHRER ORI R Ui | FEFEER A W L CRE RS B0 A M %
LN LT BEDRH D,

H—Rr=a2— T MHEOEBUZBWT, =2 P=T VI RETHDEMEFENHES ZHEITRE N, BADh A
r—RHA, a—vzxlb—va VR, REIRBEFIAE, BEFIAR LI —v v r—T A 2 M, 4tk
DEE LT D AT LFREEN, MLEN2E2ML T, #RCEMRL TP, 4% bRENGHHE - e — MR~
DBA%E - P EORDECH O R 2 - mMERE R B M OIFFEBIZEICHkEE L CHER L2\,

X [y

1) B HFEXHET20 F 1 — K vy==2—rFr7ALIZTHEIZTI— v E KIIK,)
https://www.meti.go.jp/press/2020/12/20201225012/20201225012.html

2)  REBFAID, [ART w7 WAIAEAT LR, B2, Bom s HRRE(1993).

3) HAFER, la—Vox ], HEBP 2V LT 47, HEE BP ~—/4 712 (2015).

4)  AFIHEAT 3L — B ROTE AT 7S BB b o —, PEEE B OPFAAFERERA M2, (accessed Apr.
30th 2020), https://thermatdb.securesite.jp/ HainetsuChousa/HainetsuReport.pdf

5) SEEFER: BEES BT OYEEEFHEORT, B RLF VAT A = a— AL & —, A AT (2020).

6) “FEFE: THICRITORFIHBOYE 18 AR DL, 7Y —r v —, BARTE AR (2020).
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ABSTRACT

Toward carbon neutrality in 2050, decarbonization will be required in the industrial
field, and then the thermal management through utilizations of heat cascade,
cogeneration, unused heat, waste heat, exhaust heat, etc. will become more important.
In order to utilize unused heat and waste heat in the industrial field for air conditioning
systems in the consumer sector, we consider that the development of heat-driven
refrigerators will be a key technology. This report gave an overview of absorption
chillers and adsorption chillers as the history of heat-driven refrigerators. We also
explained the development and commercialization of adsorption refrigerators. In
addition, we stated recent research and development contents at institutes such as
universities and companies. In the future, it is expected that the unused and waste
heat-driven adsorption refrigerators will spread widely along with the improvements in
performance, efficiency, and cost reduction.
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ABSTRACT

We have been engaging in space business development as part of our frontier business
creation. Recently, the possible presence of lunar water resources was indicated. Therefore
lunar exploration and development have attracted worldwide attention and fierce
development competition is underway in various countries around the world. In our
company, even before it, we have been honing certain and unique technologies that are
vital for lunar development. Especially as for water-electrolyzer, we plan to demonstrate
to generate hydrogen and oxygen on the moon by mounting on the lunar lander. Starting
with this plan, we aim to enter and create businesses in the space industry.
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ABSTRACT
Hydrogen is the lightest "metal" of atomic number 1 with various unique properties. In recent years,
attention has been focused on this utilization, and especially in the energy field, efforts are being made to use most
of it as a fossil fuel alternative that depends on the Middle East from the viewpoints of "reducing environmental

load" and "energy security measures".
This paper summarizes the characteristics of hydrogen, the hydrogen utilization policy in the energy field in

Japan, the status of technological development, etc.
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