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Analysis of maximum heating capacity of series-type supplemental
fired absorption heat exchanger
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(1. School of Architecture, Harbin Institute of Technology, Harbin 150006, China;
2. Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and Technology,
Ministry of Industry and Information Technology (Harbin Institute of Technology) , Harbin 150009, China)

Abstract; To further reduce the outlet temperature of the primary water and increase the transmission capacity of
the heating pipe network, the series-type supplemental fired absorption heat exchanger was used at the heat station
of central heating system to replace the conventional single-segment absorption heat exchanger. In this study, with
the technical constraints of feasibility of heat transfer terminal difference considered only, by analyzing the heat
transfer process and thermodynamic cycle of each heat transfer component in series-type supplemental fired
absorption heat exchanger, the mathematical model of the unit was established and solved by iterative numerical
method, and the temperature conditions of primary water inlet, secondary water inlet and outlet satisfying the design
requirements of heat exchanger station were quantitatively analyzed. The distribution rules of the minimum
temperature of primary water outlet, the maximum heat supply of unit, and the heat transfer in unit were discussed.
Research results show that when the temperatures of the primary water inlet was 110°C , the secondary water inlet
and outlet were 60/45 °C , the minimum temperature of the primary water outlet of the supplemental heat exchange
unit was 22 °C. The conveying capacity of the pipe network was 1.76 times of a conventional 110/60 °C water-to-
water heat exchanger and the heat supply was twice of a conventional water-water heat exchanger. For conventional
single-stage absorption heat exchangers, the primary and secondary water supply temperatures had little effects on
the expansion coefficient, which was about 1.5. When the primary water inlet temperature was 100 °C and the
secondary water inlet/outlet temperature was 69/54 °C, the maximum expansion coefficient of the supplementary
combustion absorption heat exchanger was about 3. 3.

Keywords: absorption heat transfer; series-type supplemental fired; maximum heating capacity; feasible heat

transfer terminal ; expansion coefficient
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Fig. 1 Schematic diagram of supplementary absorption heat
exchanger unit

HR IR AR TR e A PR AIL 2 (A ST AR R AR 22
BB LA ) h ELAA AL A PO R 28, i —
AR IR 000 1) K LA Gy FUA A4 G B4

SR A R B B4, — VMY SRR 7 A %
B Gy MR R 2K KA X i — Wi
TR 5% B, E, , S0 A 4 Pt ] —
VA 1K — B3 Ak — KSR X, 5 — Bk i 2
WRIKCE A, A, AHERS CL R G L ISR TR &
B

2 AR A Ok R LA AR A

2.1 HFEiRE

FERSRYHENT (5 AR vV s A BB AN T

1) TRAR R U5 8 A W WS A R0 i 2B % T SRy A A
VR V2 N ZRIRAE 28 i th 1R BRI Z89R, Y2 SR K AR
BRI T AR

2) 70 T 0T A B A RIS T8 ik 2l ok 7 b AR Y
RELTJ 5 A0 4 i A S A 1Y

MR 0T £ X% i i (9 ~F 18 7 B T M A M etk
AR S A RGARIA L R D, A A F B
P DT R AT

Quow + X, (mh), = Y (mh),,,
(G,-D)§, =GE,,
Qo =61, (the i = lhegno)
Quure+ Y (i) = 3 (ith)
Qe = 6,0, (e ao = tyerai) s
Q. =6y, (1, —ty).

K0, HNZERAS R IR AT 3 a8 WA TR
M AT kW5 Q, , AT BERT CHT 7 AL
e gn M B By AT, kW5 0, O —ROKIEZE K
i A K =K R R K R B kW
Q. ROK I EE VS Bk s I S i 3k A v R s g 44
i, kW5 Qo R OKTEIK =K 3 G AR R AR AT R A 1)
SR KW s, A B A B A TRV ks
M, R T B A AR A T ke/sshy, ATRA
B HARER I UG E kI kg s h,, AT 25 i
e A BURS (EL, k) ke € 0 T8 A0 B ¥ A
FE,% ;&, LRI W MR I, % 5 G, R IRALAR
WA, kg/s; D R R ZEIRM T, ke/s;5 G,
h ZPOK AWM HLH 1 i i ke/s; 6, —
YOKMT R  kg/s 5 G, i ZIRIK I £ 7K - 7KHR X 3k
A i, ke/s sy, , o WARR AR R A A R IR AE
HodwmiiK g DR, C ey, AR AR KA
VST IASCHR AR R IR K TR, C e, R BERS TN
M as —UOKPE R, C st VR BESS A AR
YUK FREE, C s, K K IR ERES = RK D
TIE , °C 5ty 7K =K AR K HY FHRE, C.




- 166 - e N

NN AN

551 4%

2.2 ERAMRBEHNHETE

PLLH e K BEIRE TR AL Z M 2 FF I 20 AT 3 T
A5 REH A 24 RIS A A AR AT A7 P d /M A
S22 , ARLAH IE 3 ia 4T o 0 5 Mt , SRl A it
R A — UK A K il R AL | KR R A
UM TET AR L R AR R HILZH RE 4R 13k A f KA
AL [AIMG, FeR i dme /I FA i 22 A JRULELR /NS SR A
HLZH FRe R AR 7 kL 3 phe e PR A /1 . SCRRL 6 ] 2
T AN TRI R B PR B AR W] AT M fi /M P 22 15K
RPN DI E VI RN DS A s LI Y
T/ M PR 25 I 5 LS D% T IR BUATLZE A ELAR AL
LR A G R, AR Al A7 P die/IME B 22 FITHLZH Y
RN SRR PUE LR 1.

F1 FRATERMEHIRERNIRASHRE

Tab. 1 Technically feasible minimum temperature difference

and internal thermal parameters
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Fig.2 Model solution framework
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Fig.3 Reasonable range of secondary water outlet
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