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Static Characteristics of an Absorption Chiller-Heater for Simultaneous Cold and Hot Water Supply

by Naoyuki INOUE, & Tomoyoshi IRIE

A study has been made on the cycles and control method of an absorption chiller-heater, a simultaneous cold and hot water supply
type, used for air conditioning systems. Absorption cycles were studied by simulated cycles using an actual machine. Study results
revealed that improving the control over the amount of circulated solution in an economizer cycle (cycle in which a condensed refriger-
ant for heating water shifts to the cooling cycle for chilling the water) had the greatest energy saving effect under all operational condi-
tions.

Keywords: Absorption chiller-heater, Simultaneous supply, Absorption cycle, Economizer, Cycle simulation, Energy saving, Control characteristic

L asx G s [K)/ (kg K)]
¢ ERER (ke/s]

B WO AR E — FEW ) BRAT, B g TR [m/s”]
KD 2V GRA RIS T 2. ZIUCHL, & H Iy [k/ke)
AR BRI TR, 1AORIARTHK K REEE kW (m K
AR BB TE 50 CORD, BEAMLEE P EH [kPal
U & DT AEAE S B2 S A7 ANSIE, WHUKFIRE Q¢ ZoiAskdt (kW]
BT S B &%, roiRIEE (-]

GRS, RIS 2BAH 4 7 VXD T il [C]
TANEMPRE . GRARBGGOETAVE T faRIRIE () [C)

—HEIC oW TIE, BHY BB E T T B IE Vo fRREE [m¥/s]

i, HFYMENRBS RV, RHTIE, GiKIF R X WA TGRIE [mass %]
BRI DU £ 7V & Z ol g% 58 L, 42 AT @ iEE [C]
VyIalb—=2a VIZXDERTHRATRESFA 71 L p U HE [kg/m’]

WA EE R Lize b, WIIUHRAKBEDO BRI wT (k)
&, OLBr2z#HHL, ZOHELAE, sy —, R -l
R BRI Y AR L 7 R Y % 2
2. ¥ KRB s W ‘
woo LK GEK, K, KD
A RBOAAE [m*] T B/ A 7 )
COP : iR [ A DI
B RIK R
©BUK IR AR BR S R T AR o C A
SRS X T LB or - ealmHAERR

IoNF R No. 206 (2005-1)
— 16 —



3 it/ 5] IRE LA T WA LR AR O R F AT

o - MRIEFRAES

cn - rem AR A = R A 2 0 I E

- eSS

mo - IR ER SR

cooL - WHITFA 7V

wear - B A 7V

z SO RAYFA T
W (BRI AL

1 D BASSHR AHIR  E AR A T

2 DB AR A AR

3 DB AR R I BRI

" DB AR R I AR T

; N

. D

PN S RN

0 D GRS BT B

3. SEKREHIEAXOPE =)

3.1 JETa/ <A HRY

0 1 7 DU TR PR S, TP 2R O W I AR A B
e T DMK ZEBML TRAZIMEL, WY1 7
TG KERET 2R E2HEL T ) A FREHT 5,
RD32, 33D &) RAETHNF—HERED R,

3-2 I3/vAHYR (RESEOLEHEE)
FIES3-1 O X ) k&8 L, SIZHEKE DL
WHEZGHA 2 VTR L CTEZ AL T =25 K
B, Ta)<AFEE Y LT Do RS TR L7 i
T NTHHT A 7 VG L, WE AR L)’
BRI THIUE, WHIA 7 VN CH R 2 B RS,
3-3 Ia/vAHYRE (RESEOLEEEE)
W32 L AkeD T T ) < 4 FIT, KM TERN L
DS b, GHY A 7V TRHEE T HEST 2R
A 7 WG T Do BT 70 ¥ BRIV T T T A
R

4. FERFEHETERINSRKBEOTEHE

wim /K E RS T, BRB A i, 5 A il i
KO RE®ICE ) BFARGTIEZIT). ThTho
HECKT L, 2 < oflh N34 %E, I T
(H2),

4-1 BEEREHIE (RAREFHE)

4-1-1 REETAHN

T A 28 00 B IRK RN O G AR A I E AR A
2 5T CIRAKDIMELE 2 i3 %,

Ref.Vapor
PSS
Heater
H
:
i A 2 H N w4 2o
e ST | TR 24 Cooling cycle
«——»
L
¢ Sol.

€— T/ ARG R

Ref. drain pipe of non-economizer

€Smne TIRAYI (RRAEB )50 LR

Ref. drain pipe of economizer for all drain transported

@— T ATR (IR R0 LR

Ref. drain pipe of economizer for required drain transported

1 K FEREESHEIE O 558
Fig. 1 Type of chiller-heater supplying cold and hot water
simultaneously

e T P2 i FE A v AR AR
Ref. vapor from GH

P =
Fie) 71( #F . f?:'\ ﬁﬁz’ii\ﬁ;‘
Hot water valve €L vapor valve
Pd
N~
K
Hot water ks

Heater

WL VT
Ref. drain valve

K2 KRR RE A E
Fig. 2 The position of each heating capacity control valve

4-12 BERFLHRAR

K2 OEGEEBEM TN L 2 3T, ke
WEBIZ TR & % i 2 i 50 WIERICR o 72155k
R CIEEG 2SI S NS 720, HAKOIMMELE 2SHI S h
5o

4-1-3 BKREREHALR

TKECAE ISR 2 5T, TR ER THNEL S N5 Ik &
EHET 5o ZHITRAKEEDOILE & N4 /XA R DS
AT B0, TR TRKIRE &2 EERET 5,

4-2 AEREHE (SKEEHE) (X3)

4-2-1 REETAHNX

e i 2R 2 20> O AR PR AR 25 N R~ o 455 B AR AL A 12

IoNF R No. 206 (2005-1)



3 it/ 7] IRE LA T WA TR B D R L F AT

— R A
AR T2 pad Cooling water
Low temp. gen. Cond. control valve
Ref.vapor

valve

(=T |

T IRV wHIK

Sol.valve Ref. drain valve Cooling water

K3 KBl o RE A E
Fig. 3 The position of each cooling capacity control valve

ARSI & BT, WA X AR A S o
B X WIS AR A ET 5,

422 BERFLCHFAR

IR AR 2N 2 0 B TR VS B N L v o R T,
INER I D B W B 2 JR T L C, WlRASIC X 2N
B2 iiT 5,

4-2-3 BERAFN

AR P A 25 V28R 9 2 WL i & % T L C, fnh
HE T 5, KR A ICEBNA AR E2RT LS
EN%

4-2-4 RHKAERFAR

WL 25 - BBt A A 0D 15 FNOK U it % AR B L C kA A 0 R
K, T AUTHE D IRIR A SHA O ISR 2 A2 2, AR
KU & B B 2 R %o

4-3 IO/ <A HHEIE

/K2 CHREM L 72l (DUT, K St o it & Bk
T) WY A 7 VI 5, 32833 THliRE B
0, TKEREE O R B E) ) & KGR o
LEERE) XD D 5,

4-4 BFEHMEOHE

4-4-1 SBEEAHEIGEH/ERE EHEIE
WHEFAREO & ZZGKIRET, BEFAHEO &
IR C AR B i 2 A9 5 0 S KIREE /oK
MLBE & % HEGREE & o7 % 12, FARGIE O B EY)R 2
21790

4-4-2 EREAEREASEHE

e P A 2R O AR RE DT E DL 72 B & 9 128
IR % IS %,

4-4-3 RERERMEEREAFHEICK 2H1H
WELEEOREREFOMEZ I L 2GR & T
R B 2 T 5,

4-4-4 BKABKES EBREFRFHEICEL 2 HlE
KRl FEHIRK) & 7oTwa R EHK
5 CoiEE 2 LT 5,

5. IA/XAMYEDIIaL—a3>ETI

5-1 47 70—

YIalb—va roxgl T 5 EimKE RGO 5
A7V 7u—%, R4I1ZR7,

WA 2 VD70 =88 — 103, FiEi %z KIRA T
Bgiads b T, AR PR 2R & ST B I 2~ I
EELHETO—%2RHL, AT ANF—LhbTa)
AR E L7z,

5-2 BHEFIEAX

AT THIR L2 BARGIEO ) B, KO ZEIR L
TyIalb—var&frols

(1) BB 75 e il i)

BEREZE AL, EUKEEOWEE N L AR X v AT
o MDHRITHN, HEHFTFA X2/NSLTE D, &
B, KO Y 2 VENHEE N L U3 F 525, ks
DF 2 —THIZHARREEID 2o, FEH EORE
370,

(2) 1ops 2l

WE AL, IR AR O IR AR 2R A 2
ARG WHALRITICEVIT) o WHAKAR X,
FRIEDKRE L R DRI D BH, GEZOYER 212
HT&5Z &, L2 EEHHET 57208 EMED B

ik ;
Hot water (ST
Low temp. Effl v
generator  Condenser

— GraL

N O T e
0 T e

il
LR
High temp.
generator

e, |
Fuel r

W &/ 2 5t

Absorber/Evaporator

ANAKN AYAYA Gwe
o Tsa+ Gre _ Twei
WK | o o> |k
Cooling water | “~~__ 27" | Chled water
Toni ' - 2
G Tiee

ikl

T
ISR Guoi+ Goon
High temp. Low temp.

i B gy

heat exchanger heat exchanger

K4 @WERARBEGSEOFA 7V 32— a Y ETNV
Fig. 4 Model of chiller-heater supplying cold and hot water
simultaneously

IoNF R No. 206 (2005-1)



HilK R R AR TR

WA i A B D J AT

K DEIRL 72,

(3) Ta /<A FHH

T /K S BERT (B B O 4 A B) & LR O U0
WCHIEHGET 2179 o

(4) BhE7s i)

AETIE, WARK/MKES EERFDFEIC L HHIET
DM %47 720

5-3 BERRBHICEL TORE
Yialb—YarolRAEEIIHY, KROBE
T B

(1) EHRETH S,

(2) ZARAFTENEWINERTETIE LV, T 72, B

i EARIR AR B M L X FE L,

(3) A% 2 1K 9 2 B 2 00 Bl W =13, i AR A
WRETZERET %o

(4) Wi AC R e fir > BRER ) ) (V3o BOP- T BE 2 &
Wb,

(B) WAV T, WHATL—RY T, GRS T»
S5DOATTT AT — TR T 5,

(6) Wk, WHAKRRIT—EET 5,

(7) IO BB, WIS OB =1 — &
3%,

54 B4 IaL—2 3> DOBFEK
FELBFRRERLIRT. oMK, KRS,

£1 Y47 VY Ialb— 3 Y OEERFRK
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