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Characteristic of Vacant House
Renovation to Common Usage
Facility Using the Subsidy
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The purpose of this study is to clarify the characteristics of
renovation and management. Focusing on the conversion of
vacant houses to common usage facilities using the subsidy, we
will analyze in three steps.

First, we analyzed the characteristics of each municipality's
subsidy.Next, we clarified the characteristics by analyzing the
actual situation of renovation and management of the use cases.
Finally, by grasping the usage, the way of effective renovation
was shown.
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1. HEES
AIEME S FEEE LI BRIV TC, RIS A BhdiAg @I
Fx OBEAFBIZBWTREARTKTH SN, FiC
FEVY, B A ER T (L E IS B 1 D K& 2R
BO—DLleo>TWD, ZOX D BRGNS PR
RERBE AR T D20, BEYOIEFT R T
%@ME%@&E@%K%& nNTnd, TOMKE
IEFENDNRANCAT 2 72 0I2i, FANCERT ORLE &
TUTHLERS D, %@T@JJ(Z& LT, N ETIXH
ARTIFEAREEF RS T 5 ASI RTN-Model 2018 1
NIEL WL TWD, F, BINICEBWTH
CNOSSOS-EU %13 U & L7=Z < O FRIENRE I
THY, THREOBRRIZEBEMIZED HTWD 29,
—J7, MEOFHIEERA L TCWRWERET V7 %%
DT, # T B T D BRESE BTN T, ASIRTN-
Model 2MEH S D FEFIH A B D 101D,
1.2. BW

AW TIE, WSO OETHWWLR TS AS]
RTN-Model DA #hEZRIET 572012, FRIOEAR L
IRHERENRT — UL Ly MO FE 2 FHET v
MmHROI-ENS L LIz, 2, %?ﬂﬂﬁl:élﬁéﬂ‘é
B LUV R I T LSRR T D 5A, Lwa & 3R,
T DJERHEFEETH D ﬁgz\v x«a MV Lwa(f) b
R L /0D, ZTOW, SFHRHER TR O
ZAE LT HREERE L~ Lea OFPRZITWD, £ET L

1.
1.

x1 BHBECETS LwnaX0OFEE

Classification Steady"! Non-steady*?

Light vehicles 458 823
Medium-heavy vehicles 51.4 87.1

Heavy vehicles 54.4 90.0

*1 Steady running: b =30 (40 < V<140 km/h)
*2 Non-steady running: » =10 (10 < <60 km/h)

D Lwa( f)DEWVICH B LTeRdt 217-o72, &6l T
RS ICH ST HERO—> L LT, Hx DHEMOFE
THEOIEL2E HEZbND, I T, EEK CTObR
BHET—% D&, @R E S8 LB o %l
BEF LUV Laog DRFRER OB AR LTz,

2. ERXEBREOETRETIL
2.1. ASJ RTN-Mode! 2018

ASJ RTN-Model 2018 (LLF, RTN-Model & F59) T
1%, Lwa OKR/PBIRPERIC L o> CTRA D720, /L -
Hp e RIUHLO) 3 BB A AR L U, R - RS
$e7p E OFERAINCZNTNRE SN TN S, 4], %

G & LT BERIEEE T Lwa 1, EATIHEE V LB OME

W AR % B 2 ER C 5, K1) THHEND,
Lua=a+blgV+C )
Lwa(f) = Lwa + ALwa(f) 2)

ZIZT, R a l3E 1 oL o ICHERMINICE X B, &
JERAFIE 2 R0/ b 1%, ER AT 30, FEEF A
TRHE 10 TH D, Lwa()IE, FEES O A REAN R
NRT =L Th Y, Lwa LIEK @RS OREN2E
WBAEE ALwa( ) B RIS 5,

£ 2 Lwa DR Br, B D (CNOSSOS-EU)
f[Hz] 63 125 250 500 1k 2k 4k 8k
(a) Light vehicles

Br 300 415 389 257 32.5 37.2 39.0 40.0

Bp .13 72 77 80 80 80 80 8.0
(b) Medium-heavy vehicles

Br 30.0 358 32.6 23.8 30.1 362 383 40.1

Br -19 47 64 65 65 65 65 65
(c) Heavy vehicles

Br 300 335 313 254 31.8 37.1 386 40.6

Bp 00 30 46 50 50 50 50 50

FABKFER TR TR R Y iR

B 1 BHEEE VierISH T D/E - hB - KEBEDEH Ar, 4p (FRIO ARFHERT—IRS FL)

B2 EERO Lwa DEEKFME (RTN-Model, CNOSSOS-EU, -NL, Nord)

2.2. BIHOERETIL
RTN-Model & O s (2 W TZBRMNZ B 5 FIRET
WL, RO 6 >OTRETH D,

® CNOSSOS-NL 3%
® sonROAD®
® Harmonoise

® CNOSSOS-EU?
® CNOSSOS-FR 7
® Nord”

#AE/HEIL, RTN-Model & [Fl&R, /N« il « KU e
ZIARL LTV BDA, sonROAD Tid 10 BfE/ME A £
AL, PAEOBRE LD, 2D DET O Ly(f)IE
X A YRS Lwr (rolling noise) & =1 3 BRE)RER
B Lwp (propulsion noise) xR /LF—E [ b &K
BNZFH S, RTN-Model & 13725,

Lw(f) =10 lg(u)LWR(f)/lU + 10pr(f)/10) 3)

Lun(f) = A + Bl (7=) + e @
V-Vye

Lwe(f) = AP+BP< f) +Gp )

22T, KPR A, B, U1 U 1347 X —T
VRZEIZEZBNTEY, K 11X CNOSSOS-EU D%
B Ar, Ap > D15 B3 D FEHERE Vier (70 km/h) O Lya(f)
Thbd, FH « RIHED Lya( /I, NEHEICHRTT
VUSRS (o) MIEMIC/AR D K HREINT
W5, FREL B, Bp i, 22 1SR L D ICHRE & JHE LT
IR D720, Lwa(f)DOIIRIE, EITHEE TELT D, 2
D5 RTN-Model & 13582725,

3. BHEIEETEED a;ﬂ#’ri

(X 2 (2 40~100 km/h (253 B A HAED Lwa % b
e U722 R g, R O B o R & iE#R L, RTN-Model
DIEF - FEETWEITRED Lwa TH Do /INUHD Lwa 13,

ETMTE D KPBIRIIEE . TH DN, ZOEERTT
MEIE RTN-Model O EHEITREE LTV D, —J7, .
RIUHIZFOTIE, A 60 km/h LA BTl B < U7 fd [
THDHA, 60km/h LLT I Lwa DENBKE L, EHET
Rr L0 bIFEFEITRRRWRIRICSH S Z &b 5,

31%, Skm/h [EIRE (V=40—100 km/h) O Lwa % Lt
B U724 9T, AL RTN-Model @ Lwa, fiEdiliZRMN
@:E:f/l/@%ﬂ’cl?)é RTN-Model & ®7£75 3dB LA E
W2 B850 (V=40,45km/h ) b ALNDH, Thb
Vﬂit’J VA» S ALwa v, /N RIUE O 5413 0.6 dB,
PRIEDEAIT 08dB ThoT,

[X 4 1%, RTN-Model {2331} 5 & HFED A FFHEFARS /S
VR — L UL ALya( )& CNOSSOS-NL, -FR & T}
Nord DZi 5 (V=40—80 km/h) & &M LIZLDT
B5, e, BMOET L, Jlsib~7z X o 1T
BRI T 5 2 &0 D, I 60km/h (x5 LL
b B TRT,

RTN-Model TlZ, HK#mp—>0 ALWA( f)%i'““”“
TV, BINOET I, INEEOEAIITEE
500Hz UL T, KEHEDLA T 250 Hz L)T’C“Z%‘ﬂé'a"é
FEPEIZ 72 5 T D, il 2 0E, 63 Hz 12331 % 40~80 km/h
BED L~ULZE I, /NEY 4.8~9.8dB, KAUELL 4.8
~6.9dB Th o7z, 7272L, Hik¥ % 500 Hz~2kHz »
IR UL, €70 & bEAE CEmCH 5

4. BREEGHEEELEGHYIaL—Ya Y

4.1, thRE-LIEBBRFICER L&
FHIFEFIZ 1 RTN-Model & M D FIFE T /L0 53R

D72 Lwa & LWA(f)miib\iﬂ/'L‘ ICEHEENTL 5, 22T,

FETND Lya(IT L DFHRFERDOENE D 7201
BT i T o ORI A BE Lf:'ltéé%

HEREE L UL Ly DFHREAT o 72, IR I K 25 @i



3 BRIHDFRETILED Lwa DLLE GEITEE V: 40—100 km/h, 5 km/h RéFR)

4 BMOBEETILO ALwa(f)DEERIEFHE (NE - KEE, CNOSSOS-EU, -NL, Nord, V : 40—80 km/h)

¥, RTN-Model 1993 TR ST D HE K5 E S
% OGRS R 7z 1319,

TR ENZBIZET 2 BB S D A FEEE L~V La(f)
1%, B5@) OXIIZ, HFRDOEEFSI P, & U
:l\:_ln)&ﬁj\d)z L DOFIT, ZD Lea X, BEBREE L7 5
Wi DERE L~V Lo f)EETHEE VO IRXTH X
biLd,

Lea(f) = 101g7- 5, 1044i0/10 ©
0
2
Lai(f)=101g (1OLWA(f)/10 .%) o
oikRy oikRz
b= $2=Q ®)
AT =365, Ty=1 ©)

B5 MFRAICLSBBEAREER LG E

£ 3 HMREOEMNHRNIESR oo

2% O R o, [kPa * s/m?]
av 7 )—h, TAZ7 b 20,000
&I, HEAR P 1,250
L, MW, i 300
R DOF O VIR, BEH 75

6 REREICHT IEBEEDOH
(FiB = Pyz: 22.5, 1.2 m)

7 Lea DEFEBHI
(INEUEE, FEFTIEEE: 60 km/h, Pyz: 22.5, 1.2 m)

(a) CNOSSOS-EU

ZIT, RyR 1T, HEEVORHREETHY, BEHEY
FERSHR QNN R LTe%E, WEET FIv ¥
VA BIFRICEDEEREAWTHEH LR 519, £ 3
&, QuEFIT Vo MK 1 O ERIFHAEST 0 TH
%, 20,000~75kPa-s/m> ® 4 flifE & U, R L E it
HIAIZ XD HEOENCHEE LN D, £TT L0
R Lea 28 Lz, TS (v,2) 1F, B 5(b) 17T
£ 91g, AOFHEHE 7.5 m O A5 5 m BFIZ 100 m %
T, B 1.2,3.0,45,6.0,7.5m 23 105 SR E L, &
TROE X1 0.05m & U, x §il 12 5m [#kE CRLE L7z,
411 BEBERZL AL LeaDHR

61%, ACEHEE22.5m, @& 1.2m O FHISICB
5, WEFRCK T 2 B@BELZHE LA TH 5, i
PIEHL 0 VN EL 225128, RERBENELET 4
o FONE DA EL 500 Hz (50 F TIRA Y, £ OFLJE
HHKT %, ¥ 71%, RTN-Model } O} Nord 0 /N E 7D
Lwa( f)ZBNZ, K6 LRI UM TO Lpa( f) % RDTHE
T, BTHEIE 60km/h & L7z, .23 1,250 kPa-s/m? LA
LA, 1kHz Bith O #HE A B THliE 7 /LD AL
7 ML BBPITWS, —F, 75 kPars/m? (2725 &,
P E TIEBNIER D720 (K 6), BRI E
WEAEIE L 220, 63~125 Hz DIEFIRTO L~ i
WS Lea IZBINTL %

WIZ, BRINDEPEET D Lwa( f )% FIVTA 105 45
D Lip 35 L, RTN-Model D6 &tz L7, X8
I%, CNOSSOS-EU, -NL, Nord O #-5ifE % fitfihic 2
VBB L7z, /L RO BT d 5, RTN-Model & i
DET NN EROTIZ Lea DAL, TR OMEICE S
T RAF RIS T, ZOWME ALga 13 2 dB LLFTH -
Too 728, 75 kPars/m? & LCEHE LBAICIE, =S
DHFEATIT (Lea=35—50dB) T, RTN-Model & DA%
RELRBBABHLND, T, 7 THRARARE
TO Lwa(f)PENNC LB HDOTH B,

# 4 1%, RTN-Model D FHRAE & D L~V 7% ALpgp % o
TEICHE LR (105 Mo TERE) T, T —
LAV E RO ALy b OFECORT, RFVEHE (oo <

(b) CNOSSOS-NL (c) Nord

8 BRMDFRETIMNORD Lea EDLLEB (MUK, FEITEE: 60 km/h)



EERFH

BHELH

% 4 RTN-Model ED L ARJLE ALea R ALwa

(B - KEIE)
ALra [dB] ALwa
75 300 1250 20000 [dB]
(a) Light vehicles
CNOSSOS-EU 22 1.7 1.4 1.6 1.7
CNOSSOS-NL 24 1.7 1.7 2.1 23
CNOSSOS-FR 2.4 2.6 22 12 0.9
sonROAD 0.3 0.2 0.0 0.1 0.1
Nord 1.1 0.2 -0.4 -0.4 -0.1
Harmonoise 0.5 -0.5 -1.5 -2.0 -1.9
(b) Heavy vehicles
CNOSSOS-EU 1.8 1.2 1.1 0.9 1.0
CNOSSOS-NL 1.9 1.4 1.6 1.6 1.7
CNOSSOS-FR 1.8 1.5 1.3 1.1 1.2
sonROAD 0.4 0.0 0.2 0.4 0.4
Nord 2.1 1.6 1.2 0.2 0.1
Harmonoise 2.0 1.5 0.8 -0.4 -0.5

—IRIR

iR —

10 BEICLIBEREEZELGHEAE

9 ALwa(f)DRERFEMEICERET S Lea D LAJLEE UNEIE, BEERE: 60 km/h)

300) & L7234 RTN-Model & D& ALga TR E L 72
Do —77, REHERE (o0 > 1,250) & L7288 ALwa
LRF T, ZOETH1IBLLTFThHoT,

4.1.2. ETEEICHES LeaD LRIVELE

B D FIE T L THO DTV D ALwa(/)IE, X4
DEBY, HELILITENT D, T O ALwa(f)DIEERK
TEVEDS Lea OFREAERICEDOREHRNTL 200 % K
O THIz, K9 1FZDFEFRT, CNOSSOS-EU, -NL KT
Nord D/NUHEOEETH D, T biE, 40,80 km/h Ff
D Lea \Zk LT, R4 60 km/h F D ALwa(f) % FAV
THELTZZNEDZE ALy (£ 105 s CTOVHHE, K
K- FoME) #Rpi-boTH D,

ZIEY, ALwa(f)DARE R BRI R E L 2 D
40 km/h BEOD ALy (ZHM L, #iZ/h&< 725 80 km/h B
IR T4 2@EmAHRTE S, b, HEKCED
ALWA(f)O)jTﬂi}(L’iZ‘)ﬁ L7=35E, T DFEND Lea DFHEHE

ICHNTL B, LU D, ZOENBEEIZRDDIL
WP (0. < 300) DIFAT, @H O TG TH
TE SN D APERIE (0. > 1,250) TO ALy i35 K T3
dB, VI TIF£1dB LA &N TH -T2,

4.2, EELHMER@EICKSBBREEICER LIRS

WIZ, HIREIZMZ THREEIC X 2RI 2B E L
To Lea Bt L, BET IO Lya( f)DENIEH L1z
Mat&1T -7,

10 2R X 91T, FHAMICE S 3m ORFEEN
EREIN TS EHEL, THAPICEET S HEL
IV La(f )% 4 D OEHTRREE B D H Sy~ DFN
T, O Lea(HIFER(6) L 0 R 7= 1317,

4 2
Lai(f) = 10 1g(10LWA(f)/1° - Eimtal ) (10)
oikRy kR,
¢ =Dy R’ ¢, = DZQgp R (1
elkR3 elkRa

¢ = D3Qgs Rs [ D4Qngng (12)
KD Di~Dy 1, BEEEDTESIZEIT 5 BRI T
Kouyoumjian O WIITHEN 5 KD, ?fﬁ B R o i

12X 2 F IR Qs Qgp@%;lﬁégli, %@%ﬁéﬂ‘t Tl
Thd, FEMOHEED o iE 20,000 kPa+s/m?, ZF
ST 4 FEE (20,000—75 kPas/m?) & L=,
4.2.1. BEBEERZFL A Lea DB

X 6 LFSEMETHALZBIREBELE, ThnbRy
7= RTN-Model O /NUED Ly OFEFZ K 111237, B
SN, [FIHTRRIC K0 AR L ok L, HiF
ZhERDEMT 125~500 Hz (iTicBin s, Lizid-> T,
%%?zm%kmt Lea O, EEL L PEHTO
Lwa(f)DENCE D2 b D EEZBRD,

[X 12 (X, RTN- Model DFHFED Lwa( )2 B3RO

B 11

B 12 FHEBID Lea DLELE (CNOSSOS-EU,

105 . CD Lga (V= 60 km/h) & CNOSSOS-EU (2 & %
ok %tl:is'é L7-AERTH Y, ALwa M}‘Hﬂrfﬁ—ﬂ‘

WERED B> 2 S5 AT, EHIX)J%@%:ﬁBfJ‘iEEH/]
&b ,ﬂﬁiité]@?i TED Lea DN é‘b‘oit,

RTN-Model & -4 wxwi ALga 1% 1.0~1.6 dB & 4
MTHY, ALwa & HED LR,
4.2.2. EITREIZHES LeaD LANILEE

CNOSSOS-EU O/ Z BT, ALwa( f ) HEKLF
PEIZ K D Lpa OZALZHH U7z, B 131, 9 & [k,
HE 60 km/h REOD ALwa( f )% FEHEIZ L C 40, 80 km/h FRf
DENG EDEWVNZLD ALy ZROIERTH D, FE
BE L iR gﬁﬂﬁﬁ%?f% L7=8%6A, W9 12k
X, ALwa( ) DIEERTFET £ D Lea DELITARIRIIZ
INEL, EOFLE iaﬁjﬁfé +2dB Tho7=,

DLk, P& mE ECoBRF Rl A AT Ly 3
o b—33 /I"{—E—ﬁ\ 5, Lwa DFEET H‘I'ﬁffn;ré Lea DZE L
LR —%d %, BB, RTN-Model THAESh TV 5
B O JE B ALwa(NIVE, BINDET LD Z 1 & b
L ThbRERREHIERL, ADRFHET LO—D
ThdEEXD,

13 ALwa(f)DEEREHEICEET 2 Lea D LRILEL

(NEIER, E#EEE: 60 km/h)

BBERRCNEED Lea DETES] (FBIR Pyz: 22.5,1.2m)

VB B KEIE, EITEEE: 60 km/h)

5. FAREICEET HHEE
5.1, FAIF—2IZ&ESL %$

£ 51, 50 BLALRIE TE 2 37 AT COFE)HE
Va EREHENRZE Vo B RO T-BITH D, PEZFEIHAM1
HIE TIThh, RIEOFEEIL Va2 47.9km/h, VoL
6.8 kmh Thotz, £7z, K 14 1FE[T—F OB
AT, EBMEREOZE g L CTRT, ||‘iﬁl¢ﬁ§;'f’
DB ERAT (B 2 R22) 13RO 4 FIT, T OMITFE
Dot (R27), 28, AEIORGHTIE, £17E
FEIXIERAHE S EFE LT, Va=50km/h, Vo=7.0
km/h & U7 SIBR S L L Laeg (BZH0 R 1,000 B/h) O
HEAETOIZEE L,
5.2 EMRENMEEELE-TFAHE

fEHRFEIT 4.1 L RAARICHIR [ O BN % 558 L
@S 12 m O OKFEHREy =7.5—107.5 m) TO Lagg
%, B OBEVEE T LD ALwa(f) & FAVTEFL L=,

151%, EBITHEEIC KD ALwa(f)DELE BB L7
1 BY70 D Las &, KHEOEITERD EH AT
6D & LA D Lpam TH D, 2B 1L, Nord DFR
EF N EMWT o & 300kPa-s/m? & L CEHH L7641 (y
=475m) THD, 7o, KPOWHIL, ALwa(f)DE
bz gL, It’ﬁair 50km/h KEDZ A& W ETH
Do FITHRARTZL DI, 1 BHTZY D LeaslE, ALwa(f)
®1f§ﬁ5k’\7)>$ﬁﬁﬂ’3 WK & < 7 2 ARG R I AR e
THML, EEREEICIR 5, —0, #EZ LR

e (Vo= 7.0km/h) é%ﬁw_ Leam %, Va ORI T
WHET 5 2 & C, WEMEHE DA TH Lag DiEWIT

0.1dB (=dLxeg) THoTo, HID, ALwa( f)DEERLE
PRI, BOAMHE O Lpas OFEFITITBN DD, FHED
AIEED DRI Laeg TIXBEHTEHRETH S,



®5 THEE VARVEERE Vo DEAF (AEEFRZ Vo THRIE nBIEEE)

Site n v, [kmh] ¥, [kmh] | - Site n v, [kmh] ¥, [kmh] | Site n v, k/h] 7, [knvh]
R37 56 54.1 9.6 R30 94 44.5 7.0 RO3 189 6.3 6.2
R28 65 59.3 9.5 R22 124 48.8 6.7 RO8 184 50.5 6.1
R23 86 56. 8 7.8 RI2 176 42.7 6.8 RO7 197 49.0 5.9
R36 108 47.1 7.5 RO4 332 50. 4 6.8 RI3 120 43.0 5.9
R27 60 49.9 7.4 R19 66 48.3 6.7 RIl 77 44.8 5.8
ROL 105 50.5 7.4 RO2 153 50. 2 6.5 R20 105 42.0 5.6
R24 170 48.0 7.4 R39 129 9.8 6.5 RI16 55 41.7 5.5
R31 173 6.2 7.3 R21 113 46.8 6.5

RIS 84 47.7 7.2 R09 160 48.9 6.4 Ave.  110.9 47.9 6.8

6. F&H
TAREICB T DE AR S O THIIETHD RIN-

14 ETEEDREHER

15 ALw(f) DREKRFIZEL S Lea DEAL
(Nord, ge = 300 kPa-s/m?, y, z=47.5, 1.2 m)

£6 RENMEEZBLT Lacg & FYEE Va
TEHELEZThEDLALE (1,000 B/h)
ALAeq
75 300 1250 20000
CNOSSOS-EU  <0.1 <01 <01 <0.1
CNOSSOS-NL  <0.1 <01 <00 <0.0
CNOSSOS-FR  <0.1 <01 <01 <0.1

sonROAD <0.1 <0.1 <0.1 <02
Nord <0.1 <0.1 <02 <02
Harmonoise <0.1 <0.1 <0.1 <0.1

o, R6IZ, HENMMEBE LI Lag & — Y
HEE S0 km/h TEITT D & LEHAEDZTNLED L~V
7& ALneq 7T ZORMHRIZIBNT S, ALaeg % 0.2 dB
LJTT“ 14km/h (=2Vs) BEDED D& N TRIFERIC
S lE I NEZ LD

Model THWHNTWDHRRID A FpEFE T —1
AUV Lyy EERMOTPRREICBIT D ENE & 2T 5
Lt MR CRRRE S L DB A B L
Eﬁgﬁeﬁlﬂ\/v Lea ZRPREFERL, RU—2XJ b
Lwa()DENBIRF Lz, & 512, FiEK TORFHIE
—“f—ﬁ? IR, EBROZ@IRDE B R L7 B o AR
TV Laeg DELEER L2, ZHHORFND,
WD & a2 BN LTz,

1) RTN-Model ® Lwa %, BKIMNDOET LD ZIITLEA,
AHFE L T 1 dB FREEKS, 50 km/h BL
TOBEITITKTIAB OENEL D,

2) ME@IC K DR AEEE LA, Wirth i m A
,uu_ Lf'L)j’C@ufﬁﬁ%LEA 1, ALwa( fS)DEND
12X > TR4ABELT 2 HICIZIEENLETH D,
—J7C, Wi & D %ﬂél’fﬂﬁ%,_ﬁ L&z
13, ALwa(f)DZEAEIT 3N THY, KT
FILD Lya D7 ﬁ%%uﬂ:ﬂ%né

3) IEE*%M 2L, BT R & ﬁ;@ﬁdiﬁﬂﬂﬁ
15728, Lea OFFRFEHRIT Lwva BIRDE L 1FF
IHJ U C, HiFE OFHEIC L 67, KT T VD ALwa(f)
DFEWVIEE CE HRETH o7z,

4) FERRIC iEﬁT}‘éIﬁ@iEﬁLI‘T@b;t%/)é“ %7
km/h BRETH D Z LR TE, ZNITLD Lag
AOFBIT01dB U T EENTH ST,
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Commissioning of a Ground Source Heat Pump System
Combined with Air Source Modular Heat Pumps Based on Long-Term Operating Data

e F Jn

Chika KANEKO

With the urgent need to achieve carbon neutrality, there are growing expectations for ground source heat pump (GSHP) systems. This study

analyzed the long-term operational performance of a GSHP in combination with a modular-type ground source heat pump (ASHP) installed at a

university in a warmer region of Japan. As results, in warmer regions, as the cooling load tends to be greater than the heating load and the
electrical consumption heat from the GSHP is added to the rejection heat to the ground, the ground heat balance is more likely to be unbalanced

than it would be in colder regions. Predominant rejection into the ground for extraction from the ground resulted in an increase in ground

temperature and a decrease in the SCOP of the GSHP during cooling periods. However, a decrease in the cooling load in one season considerably

reduced the ground temperature during cooling in the following season. Because the module-type ASHP was able to quickly control its thermal
output, it unexpectedly reacted HVAC load fluctuations before the GSHP output control. This lowered the load factor of the GSHP and caused the

ASHP to start and stop repeatedly at extremely low loads. TRNSYS simulations were conducted to propose improvements in the operation of

GSHP at the target site and to identify points to be considered when designing the system. When the control system was introduced to prioritize

the lower heat sink/source temperature among GSHP and ASHP of the same performance, the combined system was more energy efficient than

the ASHP alone.

Keywords : Ground source heat pump, Air source heat pump, Energy balance, Long-term analysis, Warm region climate
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