L
FranLHF
) ah O * »
il 1 27 AL X
MHES S RETREMR
FHIERIFA:  FEEA
F R E . HEETIE
EEREHIFE:. M F A
P CEET TR 2004, 1. 29 e 4% [ 1R

HWMERaER MO PR A T LT ALg L




A Thesis Submitted in Partial of Tulfillment of the Requirements

for the Degree of Master of Engineering

Energy Saving Analysis of Combined Cooling,

cating and Power System

Candidate: Xiong Xiali
Major: Thermal Engineering

Supcrvisor: Prof. Ye Tao

Huazhong University of Science & Technology
Wuhan 430074, P.R.China
April, 2004



7 | A A
75 AP U YRR R e 0 T A R M B R EE TR T A L P A
T R'F BPEn. Brao D e S HE DN B Ae 20 B3 T HAb A
s SR T A Al e e T T A . R ARSI AN L ok T AR A, Yy
ELT e[ AR 7 AR A AT R A A A A S A A 4T

Pl LA B

T H H

J

TV SCRR AL T2 A

A A T R A S L S R R e, Bl SRR R
B33 10 AT e PR IS A o BRI PRE, R R A (RN 4
[T NN = PSRN NP S W o T WP O DNt R vl | o Bt o O L A B o RN B 4 T
w4 = O = MY R B I R S LR T, P, SRS i S
{7 @ O, 1 TS IEA AR .
Aie s E |
A O,

AL E AR ¥ )

o TR T A Elr T ahiE s,

i H H T H H



w2

SRR T R e DL B TR S iR R R
FEdep BT S, 20 PIX SR RS RN EAL DR SRR
SRR AT Y R R RT AR

REM e gt T %r.LH?.:‘zEEEJ{'TEﬁEfE H -1'|'|'FHJ N W 5 O PR AR
IR A4S T SO E B pl A == N T (5 1 i S S~ 2 IR Sl O K e AR BT
B LTS, JHBL o BRI ST BEMTINELITE S
S N 150 0 w12 I g

A R B TR AT 0RO R AR AR 1 A BT T AT
T AR I M U S A (I TR 0 B SR A IS AR LU TR R
FCOP AL AR o T

RS0 ) AR — VSRR R BT RA TS RIF A AR
SEEL, ek WS ERA, VRO SRR T AR AR, R TR T
RN AT T I s L Sl el i o R R WS T M | s N T

AR GEPE, FERRS AT RS E L B W AEEES ORI AL AL A

o IR I R O I s O (UL L | B St LR LR R A
AR XTI AR R b A B0 A R U R A PSR A P R A A
BEE R R DS RTTER R AR g,

ATAETR. 'leJ"“—r‘mEE=~rJ-ILH A A, TR FE R AT G TR SR B T HE

FIHATF R TR ’*H‘.T‘.}-J-;.UH-;?Z
oAl RFRELEE, YRS, —WREEEE,  —RERRERE

|



Abstract

Thiz paper aims al primary energy saving of CCHP Based on previous rescarch, it
analvees (he primary energy consume ol three hinds of systems: CCHP sysiem, Cambined
Heaung and Power svstem (CHI'y with independent elecine refigeration, and mmdependent
Ieating, Cooling and Power system {IIICP). It bulds up the mathematical models for these
three kinds of svstems, Trom the vigw of primary ¢ngrgy consumge and primary ¢nargy
consume ralio, the fcters which alled energy saving of CCTTP sy stem is studied deeply

Based on theoretical analvsis, a fomula for calculaling parameter g of CCHP 15
educad. It is concluded that vanabla g 15 influenced by steam parameters of steam turbine,
such as nlet steam pressure and temperature, extraction presswe and temperature, or
backing pressure. And il s pointed owl that variable « essenlially is the allogation
proporion of eneryy among heatng, power aod cooling w CCHP svslem,

Aller mwabang 4 study of prumuy energy consumplion and equivaent hennedyoanue
coelliaent between absorplion relMgeralion and elecine compression relngeralion sysiems,
it concludes that enerey saving performance in refrizeration svstem of CCTIP is related 1o
cocthicient of performance of refiigerator and the paramcter g,

According 1o the mathematical models that have baen built, the ingrediens of CCHP
svslem ave chosen, such as boiler. wrbine and hithium bromude relngerator. Then the (ol
promary energy conswnplion of three kinds of svsiem s compared. The study indicates that
CCITP systom is enerpv-saving comparcd ta CTTP systemn And if the steam tuthine is
hackpressure, the amaunt of energy saving i¢ larger The majer faciars which inMuence the
energy saving of CCHP svslem are as [ollowing: U capacily and sleam paramelers of
sieam {urhing; Eicocllicient of performance of relvigeralor; Gihealing load rale: &)
average national heat generating clectricity officiency,

This paper alsa analvees the refrigeration of BCHE sysiem [ram the view of primary
energv. And il points out that the enerpy saving of BCHP system is high. So it is worth
promoung and developing.

Key words: Combined Cooling, TTeating and Power; Refrigeration system; Primary

cnertey consumption; Tnergy saving rafio of primary energy
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