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Abstract

This research aimed to study operating principles of steam-powered thermal
water pump, the use of various heat sources, height level study, coolant quantity and
temperature, and air quantity in the system affecting driving and pumping water. From
the previous studies, it was found that using steam to drive and pump water was a
way to increase pumping capacity. This was relied on the steam power produced to
drive water and release heat by the coolant. Reducing the coolant temperature,
increasing the coolant volume, and direct water cooling allowed the system to pump
water at greater depths. This was due to fast dropping temperature in the tank leading
to condensation and vacuum pressure. Therefore, as the temperature inside the tank
dropped, the absolute pressure also dropped, so the system was able to pump at a
higher level. Moreover, the proportion of air inside the system could increase the
water-driving pressure. Therefore, after driving water was completed, the air inside the
system had to be released along with steam ventilation to get the system pressure to
be as close to the atmospheric pressure as possible. Condensation was still
problematic because air collapse was difficult, so the system needed filling new air in
every operating cycle. In terms of pump efficiency, it depended on the input power
into the system and the amount of water pumped and the total height of water
pumping. Therefore, reducing the temperature inside the pumping tank during the
cooling process was able to increase the vacuum pressure, and this allowed the system
to pump at a greater depth. To increase pump efficiency by reducing the loss of energy
supplied to the system can be achieved by increasing the number of operating cycles
that is more than one cycle. In addition, by increasing the amount of water pumped
per cycle and increasing the pump tank size when the system can pump water at a
higher level, the pump efficiency is also increased.

Keywords: Direct water cooling, Pump efficiency, Thermal water pumping
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zi = ANEWIN 1 (A9
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z, = enugeszvinvienadidaiuinsuuuiussauinludaiuiniou
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g = ewssldnasvedlan (weseeiuniiniasdes)
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Ps

duilasnananusuluvedlua

NIANTIVINMTnAlUladnavnIsuLayIAINTIL WNINeNdeTRAivaansy

I 4 atuit 1 we. 2565



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 38
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2189979 9 lunnd 3 uanwdnnisiauiiugunianeslulauning (Thermodynamic)
uaz namaniveslya (Fluid mechanic) 99 3 () WAAINTAUARTENINAIUAY il
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Liquid

\ Water

Solar collector 7077 A

B Well

TTiE
Water
AAAAA w/ table

Weter tank ’

L t-]
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Non-return
valve

(Rao & Rao, 1976)
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(Liengjindathaworn et al., 2002)

a o 7 S (Y v a a 5 Vev 3 o
AN 8 mim51/1Nmsuaq{]mmwaamuiaamwmwhmwlaimmmﬂumimmu

fisn: Das and Gopal (2004)

Sutthivirode et al. (2009) 1o AN®1INISIA UANTIOULVDISEUUINUSoulne 1Y

Ao indvyudsusismatleln dnuaielasiasiwasnsvinauvesseuy Awansly

NIANTIVINMTnAlUladnavnIsuLayIAINTIL WNINeNdeTRAivaansy

I 4 atuit 1 we. 2565



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 45

)=

AT 9 Wawnesused Solar collector lasumnuauanssdonfinduiuazainianegnigly

IS a LY a £ v v 3 v v [ v = %
SHUYUNNULATAIUAULNNYU LL@Z‘U‘U@‘U‘H’m’W81‘14LLNQiUiﬂmm‘Via@@ﬂ‘lULﬂUi‘NO\‘iLﬂUU’]iB‘U

Y
1% '

UTEAUUMULNITINIYBN1980NYD MK A NAUA ST UMK YA UAUALUTTEINA
wazthiogludeiniduuuilnaiiundiundy Wesndvinavesussliumisesdian ¢
Anmsauuiureslethdeu LLazmmﬂqUﬁ’aLﬁmquzgwmﬁ@mﬁwﬁm%aaeﬂué’«,ﬁuﬁﬁmuu
Tl luusssusduasmudsudluigdnsioly Sauiinaanudeuaraunelud
Authdoudidwinty 32693 Alaga sumningludafvinfeudidniiiu 59 ssmiwadea

Useansnmdemnusausayay 17.4 wavaiunsonantisauls 58.1 Anssiadu

Asrvent

/—l*t S_cparatlon Tark |

@ Alrvent
VAN -—
El ° Storags Tank _@
—®
3

AN 9 193sNsuessyuuynih faulagldndinusideindnyuiou
megmadbarnlagimusausnldnulnens
(Sutthivirode et al., 2009)

4

Sitranon et al., (2014) ldUsulgaszAnsnmedossdainfoundsnunasoring
Frotidledn uaruuudmomsadinaans danmil 10 Tnsannisgadermnufeureslo
fiszunegusssna lnsnisevieanumadioiledunssuisluduiuiidou wsdng
vsssmameludafvinfeu msvsusedunnugdlunisdaivilimsuiagungitroud
wanld Aszduanugelunisdsiianas gumagiivesinfeufiaranasmiuddu uazazviily
Uity udlumensstuduiseduaiugdlunisdsunniu gungiivesidouss
Qa%uuazﬂ%mmfwamm U%mwfﬁauﬁmaﬂﬁqqqm 89.9 AnsseTu flsziunugs 0.5 s

a 3 v A a v = d' o a a 5
LLazqmmem%ﬂmiauwmaﬂ@ 64.6 DIANLYALYUH V]i%@Uﬂ'J']llfﬂfl 1 1S ‘Ui%ﬁ‘mﬁﬂqwﬂ‘jﬂi

NIANTIVINMTnAlUladnavnIsuLayIAINTIL WNINeNdeTRAivaansy

I 4 atuit 1 we. 2565



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 46

Saway 0.0012 UsaNSA1nn19AINusSausSosay 41.2 W aigunussuunaunuIi a9
Sutthivirode Us£@N5 AMNN19ANUS UL UT US 088y 17.4 TUAIUVDILUUDI 109N

AtlnFansAAuAInAdauliiiusesas 10

AW 10 LATRINARNUISDUNS I ULAIIRgmeRadlat

(Sitranon et al., 2014)
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(Beni &Frisen, 1985)
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1-Steam generator 8-Pump cylinder
2-Electric beater 9-U-tube

3-Pressure gauge 10-Check valve
4-Solar steam valve 11-Condenser

5-Check valve 12-Check valve
6-From solar collectors 13-Outlet control valve
T-Compensator 14-Water source

ﬂ']‘W‘i‘;i 13 igUUﬂﬁiﬁqﬁ’]u‘U@Q%ﬂJlﬁﬁﬂ
(El-Mallah & Mohamad, 1989)
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(Al-Haddad et al., 1996)
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(Liengjindathaworn et al., 2002)
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(Sitranon et al., 2014)
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(MeyFnA LagAug, 2558)
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