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Development of Airconditioning and Refrigerating Technologies
for Effective Use of Energy
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Air conditioning and refrigeration technologies are needed to contribute to the global environment protection. We have
developed large capacity chillers such as absorption type and turbo compressor type, ice storage systems and cool and heat
transportation system. Direct fired absorption chiller has been developed for effective use of waste heat from cogeneration
and has been clarified to need 10% less fuel consumption. Newly developed turbo chiller has more higher COP by 30% at
20% partial load than conventional one. High efficiency turbo heat pump utilizing sea water as the heat source has been
verified through the actual site operation. Large capacity static type and dynamic type ice storage system using supercooled
tap water has been developed and has been put into practical use. Heat transportation by ice slurry and PCM slurry have
been verified its performance and ice slurry system is promised to be about 35% more economical than convetional chilled
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Thermal and hydraulic analysis of refrigerant flow from evapora-
tor to absorber
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Direct-fired absorption chiller for heat recovery of waste heat
from co-generation system
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Specification of verifying model of high
temperature and high efficiency turbo heat
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System flow of dynamic ice storage system utilizing super cooled tap water
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Schematic diagram of high density cool and heat transportation system
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Trial calculation result of economical effect by ice slurry
cool transportation

BHAETE =9y (1 —PF) uAT + yuPF (L+ ¢nAT)
(kcal/m?)
T,
Yo - KDILEE (kg/m®)
Ym - KXIZPCM DLLER (kg/m?)
PF : k% PCM o kfgsle (—)
[#Fic kB4 IPF (Ice Packing Factor) ]
Cows Com - 7K, PCM Hifko lb#h (kcal/kg-°C)
AT @ 27 ) DiaEZER (°C)
L K, PCM Bk @ik (4EE) %% (kcal/ke)
4.1 & % & 2
WEEE T, WEC T4 F 3y 78KIC L ) BRI L
M K EKBRALLZKAT ) —2FHTH, KAT)) —8
REDEE, BENERHKRIC & 2 BB HEMRKRDEAE s
&I NlnT, EHOE ($25~100mm) OEEEZEXFHAL
THOEBERARICINBE /77215872, 577 a4
W=y P4k, B X 2 EEE 200 m HERIC & B ET
HERT, IPF 15~25 %MDk 7 Y —%3dkk 10 BRI L CEBRIH
WOWE (BRAF4ORY) 2L, HKk (BEZE7°C) 3.4
f& (BISEHEE 23.8 Mcal/m®) OMEEEREEL 7>, LEokERick
DERR AT LERBEE B L 2EREZEG6ITRT. AEA
T 3.4X107kcal/h (EE~FREFE 40 000 m®% 285, # 11 000 Rt),
BEER1000m, TIAFKISEZRRE LTCREL-GITH 2,
ZHUC & B 2 ERE DN 400 mm AT ICREEREE S H Y,
F—Zva 2 b IZREREGEENT LR 65 % & 7 AEERHE L N,
4.2 BB &H R
RIAZANX— L BBOWETIE, 774 > 2 AEBIEE
BETHBEL-ER]1 ~% um ? PCM <4 7us 7% KIZES

401

103 ‘
FO LN
E i A
« [ L8
T Q
H
n @ :25%PCMZX 5 1) —
o (FH3:8E60C)
‘ A 1 20%PCMZX 5 1) —
L (T8 E58TC)
O 8%
(PR ES5C)
102 | | l L1 1 1}
5 10 50 100
HIBEE (m¥h)

7 PCM-CRZ—DEHBRAEZRE PCM-C23))
— D ILEHIEIRE 60°C L L THRSENIENIEEIZ, PF25
%F TIHIRKERELEDbL T W EEREE.
Test result of pressure drop of PCM-C slurry

L7zPCM #2727 1)— (PCM-C x5 ) —) #Hwvw3, 7
12 PCM-C 2 ) — DB EHHRIRE 60°C L~ L TORRENIE 18
KERY., PF25%F TRRIBKREKRESCEL L WER P,
LB, EERBRToHO PCM-C 27 ) —n#d% 3Rk (BEe
5°C) D 1.645ThH-7. 72 PCM # 7 Lol ALk, i
BORENC & 2 REEBR R BB AN £ BRI (1 70 000~100 000
T4 7NUE) HENSwAREICL), EHEREA VL~
IbhbBTEBHERL.

5. FLHESHENBRE

WIRERSESREICHF ST 28BN & L ¢, Y TREALTWS
EERHALHAL 2. CNLHINNEL 2ER N2, =—
R RE - 12308, 4 XEFONEE, > X7 LA0MRBRUE
B, RERO—Bom ErRETH 5. BIEARIERE R b
—JERE - TWBBE, WIEBEROE R, I EL, 1% NOx

M EnMtEE & bz, 73—V ARV —L g, B, BER%T

Ex, ZOEEFRE - FEMNRFEZBIRL CHRBICHEANT Y
AT WEEFTARE B B,

LAkIE N F TIRIDLGAEEE, ¥ — RSB O BB R IE U e
BURRE~OBEMUHR % L (R CE BBy £ L, 2—
Fo=—XICHE LI BEROESR, MHMbE B, Mok
BOWHEICEBL TwE2n,

& £ X B
D) HR, 772 — 1 EHRXNB2HA2=y |}, ZHBEBTHR
Vol.26 No.3 (1989) p.273
(2) MHEIZ», KEBEKEHR AT L0H% ZEETHES
Vol.35 No.2 (1998) p.124
(3) ATy, KEBHBMLINL 2T LMK, SHETHR
Vol.33 No.2 (1996) p.114

ZEEILH Vol. 35 No. 6 (1998-11)




