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Chosen Method of Optimum Cold Source Thermal-system Heater

in Heat and Power Cogeneration System

YANG Yongping, LIN Zhenxian, HE Jianren
(School of Energy, Power & Mechanical Engineering, North China Electric Power University,
Changping District, Beijing 102206, China)

ABSTRACT: The thermal-system, the thermal-system heater
and turbine for heating were taken as a whole, viewing of the
mismatching problem of extraction parameters for heating of
thermal-system heater and heat load parameters in the heat and
power cogeneration system, the combined performance curve
of the heat and power cogeneration system was drawn and its
operating characteristic was analyzed through studying the full
conditions of the heat and power cogeneration system,
eventually, the method of reasonable choosing the
thermal-system heater was obtained. The thermal-system heater
was named the optimum cold source thermal-system heater
when non-throttle operating point pressure of the heat and
power cogeneration system approach to the minimal pressure
that is the minimum exhaust pressure of medium-pressure
cylinder. The heat and power cogeneration system, which uses
the optimum cold source thermal-system heater, extracts steam
for heating at low pressure and decreases the throttle loss of
valve and increases the thermal efficiency and the electric

capacity.

KEY WORDS: optimum cold source thermal-system heater;
heat and power cogeneration; medium-pressure cylinder;

minimum exhaust pressure; non-throttle operating
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Fig. 1 Schematic diagram of the heat and
Power cogeneration system

X R GE A TOURFPEIEA T 00T, A doe RV U
RIS, BRSPS, FAEMEIRE
TRIBRRIR, SRmBA ARG R,

1 PEKERFRKRSEREMEEIR S

1.1 HBWAEFFFED

R B R G IEA BRI A, St T
DSH, AT AN S AR [ IR R G
R 5 ANERE S P At ] AL (1 il 2R,
Wik 2 Fios.

! !

1
. e
tg=g+050é+4—2gxﬂ”+05$i;3Q (1)

-t _

1
t, =1, +0.5(6, +1; —26)0*" —055—0 (2
@

t, -

t
\,V; tg, ths tn, tW

n w

SRR K SR RERERRE, <
BHITAN SR B b RIS
Ko o AR R L

A QMM HGELL, 0=

/-
110 L |- -]
o >
. 70 // o ===t
-------- \l‘h
30
0.4 0.6 0.8 1.0 1.2
0

2 AR
Fig. 2 Performance curve schematic diagram of
thermal-system

AL K E £ 1 SEARR SR LE O 1)
SRR R, BVEANELE o, B PE R B AN
JE t BOTF, BRI R ST [ B
ZFRAG, ity BRI ZE W REZ 98N o R T H I
UG, i T PRI O K P B = Al P8 T s T o
%, R AR TR LR s 28ttt R, A
TR AL AT, LKL
1.2 RIS IERE

AN A A A LB ™ AR E H  HF R
AGEABUAL ARG I, 25 S A TERE, X 44
9 IS T A TR A,

5 B 0 4 B 0 A4 R
KU, FEARAESH 223X, A A2 R 050 %

Sz A Py
0=—em— (3)

A Ae AR KT, Cs e, AR EE A,
KJ/(kg-'C); M J/KMIFE, kg/ho

U B I AR R g ZE A R S, R A H AR
AR RN YRR, B

=t +At+0 4
Wiz
@ = Mc,At,, 4)
b Aty AT B2, Co
ARV N
G,=@/Ah (6)

AR R ZEVTIEEME, KI/kg.

Wi R, AR RGN, AR E
AMILEE, SR RN R BRI . S ke
WA s L [RIOKIELEE, 25 G #0 E fE AT  oX
()~(6), MIFTFE, A3 A4 T o0 fE
ek, W 3.

1.3 {RIEFIIHRER 2

PAFS JRVEVAS L) 300 MW FitiBEH LA s Sk
VR = B ], AR 1, AR S
R ) AR s i i PR R, RIS (3R
HHOR, AR RE AR DN, RS A
JE AR 2 BTG . CAVRES ALK T 28V A ] 4
PV, AT AR S AR R LRV ) 2 1)
IR R
R 1 MK 300 MW SERHIEESIEERE H 5B 5E

Tab. 1 Inlet pressure and flow of low pressure cylinder of
300 MW turbine manufactured by Harbin turbine plant
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Fig. 3 Combined performance curve of heating units of
cogeneration system
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Fig. 4 Thermal-procedure schematic diagram of
medium-pressure cylinder
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Tab. 3 Running data of different thermal-system heater during heating period
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