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ABSTRACT: According to the specific characteristic of the
heating cooling power cogeneration (trigeneration) plant, a
fairly complete thermo-economic diagnostic mathematical
model of heating cooling power cogeneration plant was
established based on equivalent enthalpy drop theory and
absorption chiller performance equation, an idea of extending
the thermo-economic diagnostic to heating cooling power
cogeneration plant was provided. When extracted steam links
to absorption chiller directly, the economy diagnostic
mathematical model of thermal system for this kind of
trigeneration was unified into condensing unit and cogeneration
unit by introducing the concept of “generalized heating”. With
the use of absorption chiller performance model, an
approximate calculation method was derived for the absorption
chiller unit with a quantitative analysis of the effect of
operating parameters on the absorption chiller performance.
The formula is simple, physically clear and accurate enough.
Its correctness was verified by calculation examples and model
predictions were compared against performance data from

experiments with favorable results.
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Tab.1 Comparison of predictions of compute modeling
against experiment measurements for cooling capacity as
evaporator temperature changes
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Fig. 2 Effect of evaporator temperature changes on
cooling capacity for computation and
experiment measurements

BEAG Ve KR TE = N, AHhZeng1n) R .
T SEBR nooe i A i il B2 T v RV FZK LS T BT
WA, VAR AL A, BT
AT SR th e 55 S B B AH AT L, (HE
SEAHIF ) o [R] 7 T SAE A  rp AT H T GetkRA
Jiid, BEET I VR N S AR 2

12 10 Ee g T WL, 7EI8 4T S 8B A /N
IR B 5 S bR B S5 A — B, e HR
KIS, WAEASFIA HKIRE N, RSB E )y
W24k 3 100 A1 101 CHY, T EE KT 5L bR,
A58 22 tH IR A7 5000 331l S —2.245% F11-1.942% . J5L [F]
IEé: ‘H‘ﬁqjy\jgﬂcopﬁ’}f, i%i, Eiﬂ?%‘ﬁggﬂﬁ
Ko KA 25 SR IRO,  AH Y. poopth AR
b, BV EAR TOLHRem, Jr LA AR AR 22 . 5t
TAHKEEE R, HIA R LSRR 2,
[FIFEHL, ST SHRE N, 5 S
SRR AUE S5 FA Y — 3. ARSI R T

*2 HREMLAAEE T
RETHESRBERILL
Tab. 2 Comparison of predictions of compute modeling
against experiment measurements for cooling capacity as
condenser coolant inlet temperature changes
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Fig. 3 Effect of condenser coolant inlet temperature
changes on cooling capacity for computation and
experiment measurements

NG IEAR T 2 MO RIS 45 AR ZEAE 8% LN,
AR AT 2 K 2 SEME AL AN KN, AR A2 T 00
TSR VR AT L L TR v ORGP SE Rl 2. 1%
AR AL TR LK PEREVT S, DRl st
P HLIE o M it 7 PRk ERf I vH 559,
P PAEN] . AR e 4] LA BN P4
VR, I AT AR P 0 TR, W] R
TIBITHLALI AT REIZ T«

3 g

D RGBT T HOLR " REAFIER T
A FAFHLZWTE, T hTRARENRZE
DREE R AT, RTINS i
B BRI RGBS W7 IR R LA
BB LIRS W ikgs ok, Rt T —&
i PV IR AR GRS BT B R . i
R E S A SR B e SR R, Jt
G5 R W RS R — 8

2) BEXTHAIAR IR R G A BRI 12 W O A,
2 T R S B i AR W S v AL AR 3
BTSRRI VA B E R, R
SEGITHEANELES, R T %07V BT AT P AT HE
P, et I B S A B e T B A AL



%511

K IR -

POV HL T R LTS AN 13

AT UL LI, S AL T S b LA o 5 ) s
ST
B33k

[1]

[

[3]

(4]

[5]

(6]

[71

8l

(9]

[10]

[11]

MITHE. K ARG REEIB M. V%2 V52208 K% MR,
1994: 1-20

FERA, T, WOTE, . KB R RELFIESKIG
KN HIM]. 922 A iloRAE T L, 2000 22-70.

R0, R, XGRS, S5 TIRFFRWLA R RS E )
MIOTEN]. Vel R4k, 2008, 37(11): 1137-1141.

Shao Shufeng, Yan Junjie, Liu Jiping, et al. Thermo-economics
analysis method of thermal system for power unit with double reheat
[J]. Journal of Xi’an Jiaotong University, 2003, 37(11): 1137-1141(in
Chinese).

FERA, SR, A, 4. ZIREHGEIG ST RELUE
PR R MTTVELI]. P AL TR, 2004, 24(1): 186-190.
Yan Junjie, Shao Shufeng, LiYang, etal. A method for analysis the
economics of a thermal system in a supercritical pressure power unit
with double reheat cycles[J]. Proceedings of the CSEE, 2004, 24(1):
186-190(in Chinese).

WA, IS, 28, 5. GBI IR AR AL &
FNAFYES ). # kL, 2005, 34(12): 44-47.

Huang Zhi, Wan Peng, Li Yang, etal. Economic behavior diagnosis
of thermodynamic system for supercritical double reheat extraction
condensing unit[J]. Thermal Power Generation, 2005, 34(12):
44-47(in Chinese).

At MFER, TERA, . ZIREREIG A EHWARO) R
U BT R[] FAEESN ) TRE, 2004, 19(4): 351-353.
Li Yang, Xing Qinan, Yan Junjie, et al. Economic-quantitative
analysis method used for the thermodynamic system of a supercritical
heat supply unit with a double reheat[J]. Journal of Engineering for
Thermal Energy and Power, 2004, 19(4): 351-353(in Chinese).
FEF, kT, PEL CIREAEIGFYA AT RGN AT
VBT[], #ABE3N I TR, 2002, 17(3): 258-260.

Li Yunze, Yang Xianyong, Luo Rui. Omni-directional linear analytical
method used for the thermodynamic system of a double-reheat
supercritical power plant[J]. Journal of Engineering for Thermal
Energy and Power, 2002, 17(3): 258-260(in Chinese).

AP, MERE, TRA, . ZIRERGEIG YA REM
SR ITED]. P EEPLTRESR, 2002, 22(6): 132-136.
Li Yunze, Yang Xianyong, Yan Junjie, etal. Linear method for the
thermal economical analysis of supercritical pressure power plant with
double reheat[J]. Proceedings of the CSEE, 2002, 22(6): 132-136(in
Chinese).

FPERA, XA, R, . RN RS GRS
VEBTFL]. PO A8 #2344, 1998, 32(9): 60-63.

Yan Junjie, Liu Jiping, Xin Qinan, et al. Diagnosis method of thermal
efficiency for a cogeneration system[J]. Journal of Xi'an Jiaotong
Unversity, 1998, 32(9): 60-63(in Chinese).

FERAS, MOTHE, XL REIDT EKHENLZ M) RS
2 PES W TS 0]. R AL R 4R, 2000, 21(8): 60-63.
Yan junjie, Lin Wanchao, Deng Shimin. Research on mathematical
model of thermo-economics analysis for pressurized water reactor
nuclear cogeneration plant[J]. Proceedings of the CSEE, 2000, 21(8):
60-63(in Chinese).

WgaR, URA, XL, 4. KRB T O R
WML, AREs) ) LR, 2004, 19(1): 25-28.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Yang Yusen, Yan Junjie, Liu Licheng, et al. A study of the
thermodynamic system calculations for the secondary circuit of a
pressurized water reactor[J]. Journal of Engineering for Thermal
Energy and Power, 2004, 19(1): 25-28(in Chinese).

PR, BTz, MOTE. AoBHGT K HENLZL T [ e v
EOHTELR MBI, 307 T, 2001, 22(1): 92-95.

Yan Junjie, Li Xiuyun, Lin Wanchao. Research on economy
quantitative analysis theory for the secondary-circuit of pwr nuclear
cogeneration plant[J]. Nuclear Power Engineering, 2001, 22(1):

92-95(in Chinese).

TRIGERE, BREMIL. ARSI R REFERFIELD]. P E LT
247, 2007, 27(5): 93-98.

Zhang Xiaohui, Chen Zhonggi. Energy consumption performance of
combined heat cooling and power system[J]. Proceedings of the
CSEE, 2007, 27(5): 93-98(in Chinese).

B, URA, MOTHE. KL RN RGN R b &AWk
MRFFELI]. PR L TR S5, 2001(9): 94-98.

Li Xiuyun, Yan Junjie, Lin Wanchao. Study on thermo-economics
diagnosis method for cold-end system in steam power unit[J].

Proceedings of the CSEE, 2001(9): 94-98(in Chinese).

Chua H T, Tohb H K, Ng K C. Thermodynamic modeling of an
ammonia-water[J]. International Journal of Refrigeration, 2002,

25(7): 896-906.

Chua H T, Toh H K, Malek A, et al. A general thermodynamic
framework for understanding the behaviour of absorption chillers
[J]. International Journal of Refrigeration, 2000, 23(7): 491-507.

Chua H T, Ng K C, Gordon J M. Experimental study of the
fundamental properties of reciprocating chillers and their relation to
thermodynamic modeling and chiller design[J]. International Journal
of Heat and Mass Transfer, 1996, 39(1): 2195-2204.

Ng K C, Tu K, Chua H T, et al. Thermodynamic analysis of
absorption chillers : internal dissipation and process average
temperature[J]. Applied Thermal Engineering, 1998, 18(8): 671-82.
GordonJ M, Ng KC, ChuaH T. Optimizing chiller operation based
on finite-time thermodynamics: universal modeling and experimental
confirmation[J]. International Journal of Refrigeration, 1997, 20(3):
191-200.

Chua HT, Toh H K, Ng K C. Temperature-entropy diagram for an
irreversible absorption refrigeration cycle[J]. Journal of Applied
Physics, 2000, 88(1): 446-52.

Ng KC, ChuaHT, Han Q. On the modeling of absorption chillers
with external and internal irreversibilities[J] . Applied Thermal
Engineering, 1997, 17(5): 413-25.

Ng KC, ChuaH T, Han Q, etal. Thermodynamics modeling of
absorption chiller and comparison with experiments[J]. Heat Transfer
Engineering, 1999, 20(2): 42-51.

Y#s HEA: 2008-09-05.

fE&E &I

FKIGEHE(1969—), 5, i, Mt Kraplalyy
AE HR 8 N A% S B BOR TS, xhzhang
b - @suda.edu.cn.

: —"

e

SR IbE I

(HREE  RIEIR)



