Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 44

nsAnwINVuRBuYassruuvyuIsulaun luuwsu
A STUDY OF THE CIRCULATION OF STEAM CIRCULATING SYSTEM
IN THE HORIZONTAL

[y

5Tl nsruunt fSun WA, B3R 1ndl, dnste Uil

Jirawat Sitranon*, Srima Jakhom, Aungkana Makmee, Chatchai Onwised

drtndmnssumaniuazuinnssy anminendemaluladsvuseang Jueen 0.f35191 2.9aY3 Useinelng 20110
School of Engineering and Innovation, Rajamangala University of Technology Tawan-ok, Siracha,
Chonburi, Thailand, 20110

*Corresponding author e-mail: jirawat_si@rmott.ac.th
Fuiiszuu 19 fiquisu 2564
‘?uﬁm'ﬂéuuwmw 29 ﬁqmw 2564

o Juiineusuunany 29 fiquisusu 2564
unfnge
ao Ja ¢ A o = = H =
NuITedlgaUszasdiiefnwin1suyuilguvesssuunyuisulaunluiuisiu 3
dnwagNMIINuTesTTUUITaIdenudulunstulad aun1sivaretan sy n1svineu
yassyuunyulsulouilululsulssnauig 4 Tuseu n1shiaudou NMsTuRY N133EUNY
AINTOU LATNITUYWTEY INNITNABBINUIIEAITINTTInaLauiavesloudenasie
= ) v a v a
srugalun1svyuieu Wednsnisivags ssvvagldnaimyuisutosas wasusunu
wasuanudeuazaufanasnuluiie dusuaruslulunismywisudy 16 m vl
UszdnSamnieninudougean 87.46% lagszesn1aiitiuduain 16 m.vdu 18 m
Usz@nSninanas 13.72% uazain 18 m 1w 20 m Uszdndnmanas 18.42% fatiuiiy
= S o & v a Y v X 1%
szgrmslunismyuieuloddndudeaiiuanuiulussuulvgaunulume

o o e a o

AENARY: N1IUYUIEY, dn3IN1snalenda, UssdnSainmneausen

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY

I 3 atuft 1 e 2564



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 45

Abstract

The goal of this research was to study the circulation of the horizontal steam
circulating system. The behavior of the system relies on pressure to drive the flow of
the working fluid. The conditions to be studied are length of steam circulation. An
operation of the circulation of the horizontal steam circulating system consisted of
four stages: heating, pumping, cooling, and circulating. From the test, it is found that
the mass flow rate of the steam affects the cycle time. When the flow rate is high, the
system takes less turnover time and the amount of thermal energy stored was reduced
accordingly. For a 16 m circulating length, the max thermal efficiency was 87.46, with
the distance increased from 16 m to 18 m the efficiency decreased by 13.72% and the
distance increased from 18 m to 20 m the efficiency decreased by 18.42%. Therefore,
to increase the distance of steam circulation, it is necessary to increase the pressure
in the system as well.

Keywords: Circulation, Mass flow rate, Thermal efficiency
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Qs = mw,s ><Cp,w X (Tz,s _Tl,s) (1)
e Q, = Yinwenuieuavaungluduiuiniou (W)
5 v & S v
m,. = smiluduiudndou k)
Cow = mwfoudumzvesansiinarsdn (k/kg °0)
T,, = samglludufiuinfounivaanaarine (°0)
T, = eamgiludufiuihdeuiinandusiu (°0)
3.1.2 Us2ANENnu99ANTouURITEUY
_ Qs 0
7, = == x100% (2)
input
Weo = UtEANSAINANTOUTRITIUU (%)
Q, = vimamudeuazaunisludwdnletidou (k)

Quout = Ytnamnudeudidoudinssuy (k)
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3.1.3 mmﬁuﬁiﬁumimuﬁaﬂaﬁﬂ (Perry et al., 1997, Sitranon et al., 2014)

Psystem = Py + Pvapor (3)

PoirVair = MairRair Tair (4)
8.07131—— /3063

Pvapor = 133.32 % 10< Tvapor+233.426> (5)

W8 Pyystem= AINAUTINIUIZUY (kPa)
Py = AUAUVDIDINALUTEUU (kPa)

Poapor = Anusugadloutluszuu (kPa)

My = WIa0NALUITUU (kg)
Vyr = Usuimsennidluszuu (m?)
Ry, = feafivesuda (ki/kg °C)
Tur = oamgionialuszuy (°0)
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