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Indoor Environment of Convective/Radiative Air-conditioning System
in Office Building Supplied from Whole Ceiling with Punched Metal
(Partl) Outline of Air-conditioning System and Ventilation Performance in Office Room
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The new cooling system was developed and designed for the brand-new existing building. The experiment in the real building was
conducted to know the performance of the convective/radiative cooling system. Air temperature distribution and ventilation effectiveness
were measured in comparison with the conventional cooling system in which air is supplied from the ceiling supply opening and exhausted
through the ceiling grille, it is generally used in many offices in Japan. As the result of the experiment, the air temperature distribution
and ventilation effectiveness of this new cooling system is not much different from that of the conventional system.

1. XL®IZ

P, FUSEZERICB N T, A= X—ME & PRtk
Z N SHTRBIR ARGHE A R D TS, HTH,
WU ZE IR A I35 2 & T, RGO 7
VY, HRIE CARIZEE LWERR & L CHER 248D T D,
AW ClE, A fLRH A R - BOR 207
£V & KEROEMERIEA LT=4 7 4 A E/UTIBNT,
B NX XD 72085 b B2 ENRE A BT
XTCNDHEM, EHRENSHLNCTHZEEHME L
Th, RHTIE, JIGHRREICB T 52 AT 20
DL (NN S B R/ 8 § A W= W 1155 A S A W W R )
PARMERE S IREE DA A2, FEHNC L VBB T 5,
2. BRATLEHE

FEVERE I I3oa i « B 22 70 (BAtg, A E &
%) BDEHESTWD, KFRL, KIFF v —HIZ
ZEIE BRR L. RHEmICEBE SN ILAT—
PRI B BNITHEGE CHHE T 5, BER RIS
3200mm € ¥ = — /LD —3 % 6 43#E| L 7= 533mmx533mm
DY A X THERR S LTI Y | %31 /UIZ LED HH 3G E
INTWB, Fig 112 1Y 2—VORBERIF IR D 1L
AT T MR, ARV OFEMAE T, ERUL, RICERE
EN7 0A 7 0 7 /3R L DESRREUH 11 2R U 7= WA Zx
A225 OA 71 7N (H=200mm) 2% C, 4 — > £ TH
SlELIESH=a Y 7 U — hTF v o3— X0 =5~ R
SND, ZOZ LR, RAHTITHETEE LTI
D2 HBHIETE 5, HilEIE 60 ~ 80 nifLE | Xl L 7=
KIAERT v o R—HALTO VAV filifl T 5, 2225

0, KIFRET v o A —B L UOKER T ¥ N — %7
HATaZtickv &y NEEHNEL, o7 Vi s
o TWND, HILRF SR DY ZE % BTN %
T, SRIVEOEH « MBI X D ISR % S5 2
LT, BEREEEMLTH, REMESHERF END, &
72. K77 FOBGES KIBEZERRNFETH D720,
REEN I DOHIBAIK ST D, R L 5 Pt
DOfF-, R BRSO —FAEIE TO+53 e g &I
&2 BB O 2 BIET L L biT, SBEDD
D KT 7 NOIRWERE R ERERIE DO EFE~DRIG B X
LTW5, iR E1T 5 e Zesi 7 UL RN O —i
R E THAH STV AV BRZE i & RAHLA & 7
MU SR r =T 2 OF 23T FERIRHOIZLY
KIFE DD DO EFTV, RRALOHER S BN O R
HH D DIT> TWDZERGFRE T, R E R
ICEATERKIATH D, ARG, WERMGDZEHR > A
7 LA Fig. 2 & OV Fig. 3 (28T,

Smoke sensor

t LED illumination

Emergency lighting

Motion detector

Sprinkler heads

\
\

Emergency speaker

LED illumination
| Opening ratio : 10%
Material : Steel 0.5t

3200 24
s
533

Fig. 1 Radiant ceiling panel layout



AHU 555 Ceiling chamber
VAV
N PN
. Ve vt et ey et el el et St At
Radiant panel \ v Lo oal SlA Air-conditioned air is !
Radiation (negative) supplied to a ceiling chamber.
[ Lo Lol ! v [
2 > < Yo
Lo [ [
AL AL,

[ AR TR v 7 Lo

Lo 9 Lo Lo

Lo Ei Lo Lo

— ~—

RA - Underfloor chamber

Fig. 2 Convective/radiative air-conditioning system

AHU—H Indoor unit of VRF
=
/‘ PR PR «
SA SOA

NACNVESVIARY
C.

‘Anemostat type diffuser

\ P Juu \ o /
(/ @ ® ® ®
O )y
Fig. 3 Conventional air-conditioning system
3. BIEAE
3.1 RIEHM
HEIXFEBROEE L, BEO—EH 2] Hio 7222 M
L LT, PAHZEMTH D= TITo 7o, 7233, 201548
8 H 1 HIZAFXEZHRAL TV DEim=, [FH 2 BICKE
FAF KA L TV HRHEETHE L, MaiE=sL
HIRMEFEIXFRREE, SMEICm L TR LT RETH D, M
SMERERHI L, AVR O BLERE & -3 5 R 22 R
WA & 15U BN E & [ E LT IR S AT O
FILX D, TOIBARFTIE, CO, 2 FL—H AL L
T E RS IR T X B BLME IR R 45 A P 12 K DB E S
JENLTE D> & OVE Y% E 2 F0E U I AR MERER -, RO
HE A OZ2E IR MR LT3 5,
3.2 BIESR
PS=E L FROMBE CHLEZEE T 5 2 & T, E=EN
WS ZEM 2 8L U, JERE OALEIZIL 60W D7 F >
7T T AN E S 1100mm DOFEBRZ 16 (K&E, 55
BROD LS T = —7 & VT CO, 47T 10L/min,
BNERTEERAESE, Fa—T7 ORI AR S
THERD AT, CO, DIREAIL T I D Z & T, AR
DOFCHIZ L DIRE A O 0 2Bk Ui, 3EMRE A
TEERNG & 72 558N 20 A (FLA1100) el & a5 &
L. CO, % LIREAZRIE L, R, $hEFHTY
HIEZAT D 72, EN 3EFTIZENEI 6 DORIE R %
HWE LTI, NIz, AFASHEETITRK T OA 7
07N 3 R, KA 3 MR ERRE, 6122,
FrOMER D ONEICTF 2 —T &AL, R 7 THr 7
Vo 7%(TH 2 & CREERIBEDIIE AT o 7o, TERM
e A TlE, SA - SOA O LA v 7 ZHIZ 2
L HERCOHRE . #0725 DWGAIA 1T 4 J5HIE M %

E LiaERIRE OWE AT o 72, B ERAAVRIANT v
=N bR A RRE L, VKRR - IREORIE AT
72o HIEIZIX CO, #EEEF (T&D, RTR-576, TR-76Ui) % ]
W, BREEOTEX L OMIE S % Fig 412, FBEUR
R CO, FANLE DM EE % Fig. 51”9, Fig. 6 (2%, 1RE
L CO, BEZNE LITEOME L /RT, £7-. FHA
A0S OEGE, F 73R E A5 XS E Tl UR
HWEH ()~ v 7 A 6543-21) e, PERBUZEI T A=
TIXEENES (TSLAccuBalance Model8371) 7 F Tl
E LTz, AFRUTEIT HEHEK N D> B Oy Sl IR i fs
Z036m, BAOET5%E LTHRH L, SaEEICBT
DR % Table 1,Table 2 (Z777,

\.I M Heating dummy

* Sampling point

: (Occupied zone :FL+1100)
|
12 o Sampling point
o (Vertical distribution A~C
8 e :FL+2900,2300,1700,
S . 1100,600,100)
1, o Sampling point
- (Underfloor)
|
2 o Sampling point
(Ceiling chamber)
o i Air supply opening
L ‘ ‘ ‘ (SA1~SA6)
2100 3200 2100
(1) Convective/radiative air-conditioning
_ SE Pass duct EA RA
O il
SAl 6 SOAI 16 SA2 . .
| . | . a Sampling point
2 m > m (Chamber box)
7 7
3. ° ]3. ° © Sampling point
E ° 8. o° ¢ g (Breeze line)
| | oAz 4.. ;SM 1? .' S0A3 QO Air supply opening
o ke (SA1~SA5)
% E K :) @ Air supply opening
‘@ . (SOA1~SOA4)
SA4 SOA4 SAS
- 1
2660 3200 2660 Unit:[mm]

(2) Conventional air-conditioning system
Fig. 4 Floor Plan View

Table 1 Flow rate of supply air
(Convective/radiative air-conditioning system)

Sampling point Flow rate [m%/h]
SA1 221
System 1 SA2 151
SA3 124
SA4 306
System 2 SA5 386
SA6 600

Table 2 Flow rate of supply air
(Conventional air-conditioning system)

Sampling point | Flow rate [m®/h] | Sampling point | Flow rate [m3/h]
SOAI1 80 SA1 178
SOA2 124 SA2 322
SOA3 114 SA3 210
SOA4 140 SA4 184

SA5 280
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Fig. 7 Example of CO, concentration time variation
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Fig. 8 Normalized CO, concentration in occupied zone
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Influence of occupancy rate on the energy demand of office buildings
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This paper analyzed the influence of occupancy on the energy demand of office buildings. We use the 5th Keihanshin

Metropolitan Area Person Trip Survey to reproduce occupancy of office workers and resulting building operation in a

building performance simulation software, EnergyPlus. We assumed three building archetypes with different building size

that accommodate 1000 office workers randomly chosen from the trip survey sample. This analysis revealed that building

size increases buildings’ energy consumption as per capita operation space increases especially during night and holidays.
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Table. 1 Setup condition of this analysis

Small-scale | Mid-sclale Large-scale
Total floor area [m?] 348 3258 31240
Floor area per room[m’] 29 93.7 328
Number of rooms 3 4 6
Number of people 998 1018 990
Zoning Notrh core Center core
Plant system 2 types | 3 types
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Impact of climate change on variation of rice yield in Hyogo prefecture
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Kazuki YANAGISAWA*! ~ Ryo KONISHI*'  Hikari SHIMADERA*!  Akira KONDO*!

*I Osaka University

This study estimated the impact of climate change on rice yield in Hyogo prefecture that has one of the largest rice yields
in west part of Japan. A multiple regression equation (explained variable: rice yield, explanatory variables: climate factors)
was built by using agricultural and meteorological statistics. Climate factors were calculated by the Weather Research and
Forecasting model (WRF) with the Community Climate System Model 4 (CCSM4) for the current (1981-2000) and future
(2081-2100) periods. Estimated rice yields by the multiple regression equation with the current and future climate indicated

that fluctuation range of rice yields become larger in future.
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Analysis of the Human Physiological Condition and Thermal Environment in the Tractor Cabin
and Effective Cooling Method toward Comfort and Energy Saving
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Kohei ODA*!
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Tomoyuki CHIKAMOTO*! Myonghyang LEE*!

*1 Ritsumeikan University

The target of this study is the internal of environment temperature at the Tractor. Temperature inside a cabin is very high,
because it is surrounded by many windows and receive solar heat directly. Thus, a cooling device in the Tractor is introduced
to make a comfortable cabin environment for the operator. Therefore, the goal of this study is to propose an energy saving

cooling method for a comfortable cabin environment. Towards it, this study verified how thermal environment in the cabin

effects on a human.
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Research on efficient heating system for a plaggenhouse in winter
(Part2)Verification of growth promoting effects of leafyetables by the heating and insulting high-flocsadd bed and
evaluation on their effects by application to cadions

O%R & (CRBRMZKRF) e ERT (RIRMILRZ)
maE  Efe (RERATSIRS) Kt Bz OELVERKASH)
A 5 (RS HRIRH) ATE —F (7Y —r 77— aath)

Yoshiaki KASASHIMA*'  Minako NABESHIMA*'  Masatoshi NISHIOKA*
Yoshiyuki Oohash* OsamuOKAMOTO?® KazutakaMAEDA*
*1Osaka City University *TORAY Construction Co., Ltd.
*3Sjgehirogumi Co., Ltd. *Green Farm Co., Ltd.

Recently it is known that high floored sand culttihat can cultivate in easy work and high produtivin this study,
examination of heating system for the high-floosadd bed has been conducted by using coveringiaiatand heating cable.
A Simple of plastic greenhouse is prepared in otdeassess the effects of 2 kinds of heating systhenhot-air heating
system and the sand bed heating system, by a GRilllation tool. As a result, it is shown that thedded heating system
can raise the average temperature of sand bed 8152l in Sendai

[FLCoHIC 1. BERABAR Y RIZE T ZEEFENDEERAIMREE
ek = T ERIE R L DI TIC L W RE B EL % 1L1EAIBE
T TCWBRBEESTFIZENT, EERFEEHZHES TN, KERFIUMRER T T HR RSO B =T R BN T,

Ly LEAEOMEREZE T, BEOTRLX—EDIF BN E N AN LRy RICHRREFRE L, LGB A~
EAEEAMIURIFLTEY . AR ORI LET 4 R)YD 1 AMERIZIT-72, HIEHEE % Table 1 g
b5, Flo, BROMERERESCRECEEE DS X REBENLE % Figure I~Figure 31T,

D BEGIFETH LR, FNOERRT D ERA Table1 Measurement item
FEERENEE STV D, mRAIE R, EE Outdoors In plastic greenhouse Sand bed
PEAE < | BAERE THESFTRE Th 5 72 & DFHE AR, ﬁir T‘?(;‘_“p ﬁir T‘?(;‘_“p
e 1) e e e umidity umidity
AITER T HFEES COEIER Pﬁﬁi%ﬁ/jﬁ@% Wind direction Wind speed ifag: Emp
BRHORRREZ 1TV, ZHIDOIEROUHE B S THEE I &EIC Wind speed Wall temperature San dpheat fux
SVEHH L7, Lo L., BERCORERETCIINED E Short wave radiation | Short wave radiation

Long wave radiation | Long wave radiation

TETHR 770> & OFCEAKE R D3 S AU TUNRU ase, SRR & P
IE 72 D ISR U 7oA ORI H N 7 - S
TWRWEZEORENR D 5,

Z ZTAR T, mREEy R D OREE B
SHRIFE LT, WBEMZ AW CHERIBEFRELE LT
FER AT IR B N OFERIRE JHEENEICLY
BERENR & A, WiEWE 2B o T RO RS
FIZOWTIHRFET 5, $£72. BE= AT ZA2(ROES 7
VIal—vaETEER L, 3 RITTERIAARENTIC
&0 EEHIRICE A U7 358 OB TFEO R A &9
T 2HEEBET D,

150mm

1200mm

Figure 2 Sand bed
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1.2 EARDEE

TER(T B £ 30) DA HADIFE B $% Table 21273 50
D —ATHBEE LT, Casellix HANZWFEEH % 3%&E L
TeibX R Case2 JMrEit 4 3% & L 7=~ R, Case3
I XIETEE & B IRPRAR AR E L7 R, Cased
IIWTEEH LR B LN K, Case5|HEh
Mee— A TEREBE LDy RThD, RREE
b — XA TORPEFTEIL, VR ORI il AEER
BRI AFRE L, HlENEE A 1I5CICRE LT, HHEL
LT, % CasdrlFHZEM L7-V ¥ EROINFEEEODFE
&L IMERBNEN S %5 Case CIXHE B E(=R/LX—
A N)DENEHEST D, 22T, IBEREE— hXa
T OERFHEL, ERMIRENES TEMThHDH &
92 &, b= bA FIIMTERESRE SRy Faty—
WIMRTE L0 ) ZERFETF LD,
13FEREEBR

% CaseD 1 A/ D BINKE LT B O B & L AR TE
fR#% Figure 41277, Figure 4% Y IR L 7= Case3 4.
5T EENMEDAD Casel 2 IZHA_TEL o7
ZEnD, Ko TRERERJR & MEWACHBENM 225
DD ETEMERESETHIENTE, 720X
HEH £ TONTRBFE LK Case D HEREOHERIEE
(*C- B)% Figure 5|27~ 97, — XAV D Y B3I N R %E
R 1 B OFEJREOFERIREED 500(C - H)FEE L7225
ENNEDBZ E SN CW5, Figure 510, S
ZERIE L CU 720 Case2 5 OFEEZZRIEE T 504(C -
AN L, B EM OZ3%E L 7= CaselL 514(C- H).
PG L IRRENR A& 7= Case3 4 |3#) 560(C -

H) & 720 | EIIME L7356 0 R OFERIR I3
600~700(C « H) & 72 o7, LI EX 0 4G L REER
AT D Z & CEZEROEEIRE T 56(C -+ H)
DENEND Z Lot HHEEEOEEIRE X
220~340(C « A)DZENAUT-, 72k CasedZ >\ Cidt
BEEFE ORIGNEEE DS 17 CRREE I SHIME STV HiR A
17 BRREH 72728, CasedlH~_ T HERBEIREN S
7poT=ld, BENORI-ABTREIZEIIIEALRD
o7z,

KIZ, Figure 6/% Case3 Case4 Case5» 1 H D#b~ v

R 1.2mx5.4md 7= © OFEREHEE I E(KWh)Z R LT= 7
T 7 Thd, 12720, ZOMEIL 13 B OEEINEE &
BHLI=HDTH D, Figure 61V, Cased) 2.2kwh/
H.Case4)® 11.8kWh/H , Case5)s 4.5kWh/H & 72 V) | Case4
D bIHEE &) K E < | Caseb Case3DIRIZ /2 -7,
FEUEE T 37 BROBEEIEEE N EAHET D &
Case3)’ 84.3kWh Case4)’ 446.9kWh Case5)® 169.4kWh
L0 WEW ORI TIX 362.6kWhDZENE N, EX
B2 % L IR IKWh=11.111 2 X v [t o
B K D713 4028 & 7oz,

Table 2 Detail of cases(Sectioned drawing of el

Casel
covering materials

Covering
materials

Irrigation tube E

Case2 g
Thermal insulating

Thermal
insulating

Case3

Heater cable
Thermal insulating
Covering materials

Thermal
insulating
cersrT S rcwerrorcrreere -

Cased
Heater cable
Covering materials

Case5
Heat pipe
Thermal insulating
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—_—

—_—

Weight(g
N w
o o
—_—
—

The accumulated electricity

[
o

225 27.9 39.4 40.5 37.1

o

casel case2 case3 cased case5

Average of weight(Be harvested)

Figure 4 each case of average weight and standard deviation
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Figure 5 The accumulated Temp until a harvest day
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Figure 6 The accumulated electricity consumption
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ERR S REARA LI =T A TOHE
BB T AR 5720, RSN T ADO B AT
EEEME LTS T NVEER T D, BEREIC L
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DICERESCH &2 1 JlE AV, KESMHIEN 4D H
ZHE L, KT T 2015/124 BRI S - KR LliE
OFIR(L FEEE), EEQ FREE)Z51 AT %, BFEIC
ML CIIERET —Z 2 M\ T ASHRAE TIRESN-E
HRICCTEHET 5,

2222 L—Y a3 vfiE

BUfAy 2 2 L—3 3 Y 7 F(STREAM®Ver. 117
RAWCESET VEERR L BB F RO A5 5,
FEhii 9 HBEE 0D Cased i E % Table 312, #& - fi#
W&tk % Table 412, 7 LOWIMEA Table § ER
A% Table 612779, ELIRE T /T —AXA)AEME K- ¢ £
FTIVERRA L, BB L QIR c S <RHET
179, EFM OYEIIEEARN A7l 2
TWBA, YR > N BHSRIERICEE Ul BBzem
DOMEJRIZ 72> TS EAFEL, 0.5 LFRE LTz, by
RiZE =L AP 3 A0 451 A% 5 1.2X 1.8m)
% 2 FIBCE Uiz, SRS L 72 % HEREEIX 0.5m IZ3%
E LTz, =y Z9MA S OTEEETEE L, TaEEmR
T O HEBER O— N E N2 %E 5 2 1= (E MBSk E =
BIZ L), Elov =y Z9MAKR OWRIERE Cld, %F
TEMAEER & U CREEUHELHE 2 A\ C AR & OBER 1
527, FEPMEREIRE =T AN TEHERILER
L7V E 2RI 5720, BHERIT 0.9 1 EL.,
BRSO 2% 0.LICRRE LT,

F R E NEREEDET /UMELZ R L 0%
Table 7/127~7, BEFRERIZ OV CIIREE S ORETCO,
1 A ORI CORKBOBERH A2 SZIRE LT, £
T IR R B TR S Uy 2 e — haR
(BLF, HPYZE®E L, BEIIEEROERGES Z A,
B 2 R E R T &35,
BRETILEAVHEEDEEAXDOME

Case AD 24:00 (23T 5 B =)L 7 AN D RS Fi
(x=1775mm¥- Figure 7\Z, [FIERIZ Case QD 24:00D b =
LN AN BGE S % Figure 812787, Figure 710 |
B = b AN T O G ZEERE 215> TRtiL TV D 285
DR TE D, FIZOHBREIC TR SAINTL LT
WOERTFOHEERCTE . BRI Z TWD 2 & H3Vane
%, FE7-Figure 8LV, R A LV EKNHALTEY
ALBEREIZ M THAL TV E | EOBBERIZ IR > T EEIC
B UBEADIZAD > TRAV TV DTV %, Ko
TARETTNVORBEEREICL Y B =g ANTIRED T
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Table 3 Brief of each case

Heater Hot-air

cable heating
CaseA — —
CasB O -
CaseC = O

Table 4 Calculation and analysis condition

Turbulence model Standard: knodel

. Nonstationary solution
Algorithm .
by finite volume method

Insolation calculation ASHRAE model

Radiation calculation View factor model

Table 5 Physical properties of each model

Material ; Flexible PVC

Greenhouse .
Open area ratio;0.01
(4500X 6400X 3400mm)
St;0.85 Sa;0.05
Material ; PE
) Open area ratio;0.4
Shading net .
Solar transmittan¢@5s
(4500% 6400X 10mm)
Solar absorptanges
(by Catalog)
Material ; Sand
Sand bed
Solar absorptangess
(1200X 5400X 150mm)
(by documert)
. Material ; Organic soil
sol Solar absorptangeo
olar absorptan
(4500X 6400% 500) P
(by documert)

Table 6 Boundary condition

Positive pressure in west side
. Negative pressure in east side
External surface in greenhouse a .
Specified coefficient of

heat transfer(roof;35,wall;23)

Specified coefficient of heg
. transfer(roof;11.6,wall;8.92)

Internal surface in greenhouse .
Radiation factor;0.9

Diffuse reflection factor;0.1

Heat insulating

Soil surface ]
Constant Temp(soil bottom)
Solar condition 24 Jan in Osaka(ASHRAE)
Outer air Temp 24 Jan in Osaka(extract by JM
Table 7 Brief of Heating system
HP for Greenhouse
Heater cable
(COP;5.30)
Operating time 17~70'clock (14h)  17~70o'clock (14h)
Thermal
- 982.4(Rated) 3400(Rated)
capability(kW)

A)
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Study on Performance Verification and Evaluation of District Heating and Cooling System
Using Thermal Energy of River Water
Report 16: Evaluation of Exhaust Heat Load Reduction causing Heat Island using Thermal Energy of River
Water and Efforts of 11 years after Starting Operation
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Kazusa KOIKE*? Noriaki MISHIMA*3  Yoshiyuki SHIMODA**

*2NIKKEN SEKKEI Research Institute
*3 Kanden Energy Solution, CO.,Inc

*1 The Kansai Electric Power Co.,Inc

*4(saka University

The DHC system in the block 3 in Nakanoshima district uses heat pumps and river water to achieve the efficient use of the
heat source and mitigate the heat island effect. This report outlines the analysis of the operating conditions of the heat source
system and plant performance records for the consecutive 11 years since the operation was launched, and also reports the

evaluation of exhaust heat load reduction causing heat island using thermal energy of river water.
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| === Hot-water supply pipes

TR : Water Cooling Turbo Chiller

DA Z1T > 7=D T, LLRICHET 5, Table.1  List of heat source equipment
[1st Stage]

g HeACEEhaGR®: | | Plantin square ¥ Cooling Heating Number
F f 73 o Neam HP - 838MI/h 1
— : TomeTe: IHP Cool water : 3,080MJ/h | Cool water heat recovery : 3,606MJ/h 8Unit

opma hver H Ice Storage : 1,936MJ/h | Ice storage heat recovery : 2,448Mi/h (16)
. ; TRL 5,063MU/h - 1
: Storage capacity [ Number |
s [ 15T1 | Dynamictype 139,440MJ 870m3 | 8
5| : 2nd Stage]
EE Cooling Heating Number
S | a i [2ndsiage | — Cool water : 5,062M)/h 4187V 1
g | : Ice Storage : 4,404Mi/h "
o |1 Cool water : 8,640MJ/h
: sz Ice Storage : 8,478M/h 13,860Mi/h 1
: TR2 7,595MJ/h - 1
H Fer wiai Heut 3 Total capacity -
! Z3 Cooling: 90,002MJh (7,059RT) [ [ Storage capacity [ Number |
' Heating: 65,553MJ/~ (18,190kW) [ 1ST2 [ Statictype 78,230MJ 545m3 | sunit_|
i High temp: 1,206MJ/h  (360kW)
: Cooling water : 3rd Stage] I I l
: » : m i Cooling Heating Number
' Heat source 1| 1sts -]
! water tank E‘ o ; [ RrR3-R2 | 8,561MJ/h [ 8,910MJ/h [ 2
2 Cooling Heating Number
g le L | Riverwaterintake and discharge pipes HWRA41-HWR42 N 464MI/h 2
= . ) Cooling water
; Cootviaier P | e HSR43 - 184Mi/h 1
------------------------------------------------------ w—\Narm water dist lion pipes.
y Cw“m“'m;wcn m‘;:, HSR44 113MJ/h 184MI/h 1
St vraie]

Hotel

{EcETD)|

Figure.1 DHC system diagram

IHP : Water Source Screw Heat Pump (Ice storage and heat recovery)

IST: Ice storage tank

SR : Water Source Screw Heat Pump (Ice storage and change of cool and warm water mode)
HP : Water Source Screw Heat Pump (Heating)

R : Water Source Screw Heat Pump(change of cool and warm water mode)

HWR : Scroll Heat Pump (high temp.)

HSR : Scroll Heat Pump (High temp. or high temp. and heat recovery)
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