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The Research on Cogeneration of Low-pressure Saturated Steam
Hu Qin
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

Yuan Zhongyuan Chen Wei
[ Abstract]  Based on thermodynamics theory , the simulation method on three cogeneration of Low-pressure saturated steam,
including steam expansion system, ORC system and cascade system were developed. The effect of steam pressure and cooling
temperature on net power and power efficiency were investigated. The results show that the cascade system has the maximum net
power. The net power and power efficiency increase with the steam pressure increase, and the increase degree of ORC system is

lowest. The net power and power efficiency sharply decrease with the cooling temperature increase, which is different the others

system.
[Keywords] Low-pressure saturated steam; Cogeneration technology; net power; power efficiency
0 5|5 RUKERG EEAE =K HRAEREPKRHAK

A TATIY, HFAEREREEMZAT, HEA
BEERrE I H AR IR, DU AR TE R
Ko HAT, RERH AR R 208 8K 75 3K
BEAT e, AHZS A FIKA Y8 THERE . FE/K LA H)
iR, R ENERE RIS T KRR NIR 9, R [
P& AT S BRI, Q] SEBL RESRHEAT AR
REAE 2 AR DR 1] RE UL 1) A0 A= 25 M 85 s 7 ) ALY
H IR,

R AT P4 S 7R RefnIkge, v LLE
AR AR A7 A% AR 73 R o (RIS AR

AL, AILMIHEMES (ORC) RPKHERS., &
REEPIKEC S ORC R RS RINEEZY
Ak R R R G 5L G KR IR R G
RN, HasAT IR B 2B I AR L A
AVLHIHE I (ORC) A R SR LUF I #AT)
Pt B, A 25 1 E o AR AL S HLRE TR
I, R 2R BN T EEOR I BESE K, ORC A
LA Gt AT DS s 2835074 ok £ 7] i L FEL e
HA RUF AT BERPCR S,

SR, AR BRI IR R I R G LI

BEWH: MNEREIHRITE: TOIARER A BB ARTT 71 5 B R & BRI (2018GZ0160)
B2 GEHRSEED fA: =P (1983.8-), B, 1, E-mail: zhongyuan.yuan@home.swjtu.edu.cn
Wk H . 2019-06-15



%33 55 6

R, S AREARITR AR N IR T < 661 ¢

B AR GHA B SISk R, ZRITE IR R A
KHE ARG BKILE O Z 0 h KRBT IR
HOFIAT, T ORC AR #K ARG H1 TR 2 A L
TR, Hollm 5B, ANIE R R R
PIE, T A RSE R, ATECR AR E
ARG ORC RIAH AL T5 1o

AR 0o FERRE A ek AL ) AR ML AN 2 AR
PR, AR ERIEIK RS, ORC
RINVEH ARG ZRITEZPIK S ORC RIAAH
RGMTHERAL, X FIR =MZAR R IR B RSN
TRERL A HEAT 7307

1 RZEN

R R B, & &R SRR
PR RS AV HE A (ORC) R RS,
PR 7RIS E KR & ORC RIVK LR Y. AT
B SEGES AL T R R B AR, o Bk =
FhZRVR R INVE RS TREN
1.1 HEEKRSR

[E] 7K A )

1 FRREEBKRALBERS
Fig.1 Steam Expansion System
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Fig.2 Organic Rankine System for Steam
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Fig.3 Cascade System for Steam
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Fig.4 The effect of steam pressure on the net power
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Fig.5 The effect of steam pressure on the power efficiency
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Fig.6 The effect of cooling temperature on the net power
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Fig.7 The effect of cooling temperature on the power efficiency

LSRR 875K /7 0.3MPa. L& 100t/h ) T30
B, G T IRDKIR R =M R ROR B R G R
AR AR . B S MIE 6 AT DA HY, Bk
RGN B R A . BT EOR, B
% BRI e, AR EAR KRG R R
AR B B BRI R B PRES , I i TR (o]
KR FERI T, ZGREIKHLE 1 Z R R 0 87
e, FECT AR K R ARV RE R K. KL 6 AT
7 A BUE H, ORC RIMKH RGNS REHIK
IR 5 [BKIR BTG OR, IR A] LA R e Bk
PR, A R4 R FE R I R E R T v T 2248 R
B, 352 o T Bl K B2 ) T v 3 BORT M e R
%, T H AR D

4 ZEg

AR o BERRE R AL T R R AN 2R,
ST IR EAREIKR R K R S, ORC RV
R HEPIKKA ORC R#K B RGNV
B, 3BT T ORI AT AR BRI X = R G i
KRR AU BRI, 753 T BU R LA 458

(D) HHEEZIKIEE ORC RIMK HLRF MK
FLRE MR R R B o

(2) Z=FhRIK R G KB RN AR
PIRE R AEITUE ST m T . {2 ORC REK
HLR G T e B

(3)ORC R4 5WE RGMIR AR 5 FIKIR
FEIEk, (B4R R RE IR T i A T e

(4) ZRREEZIK R G KR BN AL
HR i 1] 7L E (R v T R B

SE Hk -

(1] EELLZE, 24 AR T, 55 FRE ol A #val o) Y £
REER[T]. AT RERAR,2011,29(2):123-128.

(2] JAAz, TR B BB ol A SR F IR R AR g 22 ).
FHEE I K 5 24695,2010,20(23):162-164.

[3] Al MY A i m WOR =23 ) e [0, o v
i,2015,(4):6-7.

[4] Sylvain Quoilin, Martijn Van DenBroek, et al.
Techno-economic survey of Organic Rankine Cycle
(ORC) systems[J]. Renewable and Sustainable Energy
Reviews, 2013,22:168-186.

[5] Junjiang Bao, Li Zhao. A review of working fluid and
expanders elections for organic Rankine cycle[J].
Renewable and Sustainable Energy Reviews, 2013,24:
325-342.

[6] Tao Chen, Weilin Zhuge, Yangjun Zhang, et al. A novel
cascade organic Rankine cycle (ORC) system for waste
heat recovery of truck diesel engines[J]. Energy
Conversion and Management, 2017,138:210-223.

[7] Denny Budisulistyo, Susan Krumdieck. A novel design
methodology for waste heat recovery systems using
organic Rankine cycle [J]. Energy Conversion and
Management, 2017,142:1-12.

[8] Antti Uusitalo, Juha Honkatukia, Teemu Turunen-
Saaresti. Evaluation of a small-scale waste heat recovery
organic Rankine cycle [J]. Applied Energy, 2017,192:
146-158.

[9] VL4EIE, BEAHE TREM ML AL R = R
#£,2007.



<664 * il ¥4 5 25 2019 4F




