ME-NETT 25 TSF84

Engineering Network of Thailand

miﬂs:ﬂ;u%mmim%aﬂhn?mnism«-ﬁaanaLLmﬂi:mﬁ"L‘ﬂﬂ AN 25
19-21 9anAY 2554 Ranianszi

msﬁnmwmaaammanLﬂﬁﬂumw%’a%wama%muma ﬁmuﬁammnﬁm

Experimental studies heat exchange of the spiral tube condenser

*

TN RUTUS , LRE aﬁg@ﬁ ﬁ%muuqm

a a 2 a 6 a o = =
NIAITIIFINTINLAIDING ATUSIAINIINAIRAY N%']'JY]EI']QEI?J‘YJ?J'D"]% '«Jﬂ“qumu 12000

* Aada: INIANT: 02-9756999, InIa13: 02-9796728
E-mail: TON0019@hotmail.com

unAnga

msfnsnassslzintawlunmsuanias wenusauvesnowawTasiuun  svanaed 1u
miﬁmsnLﬁanwsaaﬂLLuuqﬂﬂiniLLaﬂLﬂ‘&"mumm‘?auﬁm%'mmmmm%aumiﬁwmmﬁu“[@ylﬁﬁmuu
s2unda BT ANT AWM TNNBLEZAN VRN FNTIT LU SYNINLEuIWaLEn Tag nesasiuszuy
s dusmna 1 a IEHanasueina 6.35 JaaLuas #319gUnT oluanul founnusan wuuvie aaLn
indpn 2 uan ielranuusnmiteslnaiunsy naasssasinndafuiiisanmslve aeft 5 samlna
mnmsﬁn‘mmaaawuiwﬂszﬁw%mwiumﬂmﬂLﬂ?imumm%amaaaqﬂmni Yagasniia danulay Nvda
"L‘vmLLmJmumaﬁﬂsz?m%mwgdﬂ’jwﬁ@"l,%muné'ma?iU 5 1asiEud

ARAN: ﬂa‘l«LL(ﬂ‘l«LL‘ﬁE]{ mmi”au, ﬁ’lLﬁ‘%, UILANDIN N, viavua

Abstract

This paper presents the experimental studies of heat exchange of the spiral tube condenser.
Study the characteristic to designs a refrigerant heat exchanger with the water close system for high
performance and optimum design a small chiller. The experimental were designed for 1 ton chiller,
fabrication spiral tube condenser with 6.35 mm copper tube diameter and 2 rows of spiral coil tube in two
type of heat exchange are counter current flow and one loop current flow type. The experiments were
performed by varying five steady flow rate of cooling water. The result showed that the heat exchange
efficiency of two devices is differentiated, it can be seen the counter current flow type is more effective
than one loop current flow type average of 5 percent.

Keywords: Condenser, Heat, Chiller, Performance, Spiral tube

1. UN Tunszurnnsaanata@niuazdaIiTzuLinnaa
° 4 = A o o ¢ =
INNIANTITZULUNN TN UVBILATD IR Lﬂumiwumiammu'ﬁanimwummmwum

A o o a , 3 o o & A \
NAIRAN m‘ﬁi‘uE;@]m%ﬂﬁ&laﬂwmﬁmﬂmuﬂﬂﬂall LRNUYBIA 1-5 QUNIAIULL W sﬁda?ulﬁfyﬂa%l,@%



ME-NETT 25
T{\e 25t Confergnce of the Mechanical
Engineering Network of Thailand

a3 v:ldihsznsenudouudiiunszung
anudon wuulsey e unsiwdies
NINGNT LLazﬁiﬂ"ﬁﬁimﬁga‘fu HITHIA N
wmalunseenuunasieiasrisinduuuy
59937 liddapinTzuganuteuia Tasdnm
mauaniasunnuianvesnowawsa’ Tiavie
yaundapn issanuuulwinanzanlunisszing
ANUTOUMUTIIAVEINM INANULEY  UaZAINY
AUZRNAIULIIAVEIAINATEY  2INNIIANEN
HaM33987L AT st Iuani s uanuTasn
wuulgviauaundsa 13w P. Naphon [1] la@nmn
JpanBMLN T IAaLAzTINamaNNTauluriava
A lasltvanasuasrwe 8 aniuasvaiin
nREITUMI ARz IRENLYINAL 270 uas 406
fasiwas Soiinarhlwszansnmwnstameny
%augdfmaﬁﬂ 1.5 ¥, P. Naphon and J.
Suwagrai [2] ANNARBINAVBIBATIEIULAIVDS
NaUALNALIGDNTENBNANNTBUUAZANT INA VS
poslwalunwinen  laglduuusiaes  Fewuin
2ANFINVRILAIINAGENTENBLNANNTDUUAY
AMNABANATEN , P. Naphon and S. Wongwises
13] I ununanwisoistenu AN AL
229N T IAALREMTEN AN NTa U RILYa LAY |
P. Naphon and S. Wongwises [4,5] ANEINARDI
fulszan® mathomanufanlusneoiuis
LLa:fnLﬂmﬂﬁmﬁ'uqﬂﬂmiuamﬂﬁUum’m%’aw,mu
vieuainapa dsauszansmmnsimnanauounild
fenunandsnilagsiiefandonidudszanims
fBNANNIBREININTRARIUAS |, Ping Cui and
etal. [6] leAn®3ss maus nifouanudauld
RnweevievandeIfeszostosinsuazdunie 3
Sﬂﬁwa@iamil,m”lfuﬂ”rymmiu,amﬂ'é"ﬂumm%au,
Yan Ke and et.al. [7] 1631809t8902L a8 N4
mItginANNIauseariainaulznTIg ,
Mooyeon Lee; Taehyung Kang and Yongchan
Kim [8] Anmnasasansmensuanilaouany

o \ a Aa a @ = A
FDUVINDVALNRNYINVATIL QTURNLEUVDILATD

TSF84

ﬂ%‘ummmmuﬁuﬁu, PMNINWIBAN ) WUITie
yainasraansatislidsz@nsawlunsanen
mm%aui@mmgaﬂfu wazaaglnseanuuy
qﬁnsfﬁuamﬂ?{Uumm%”auﬁmm@ LBnad be uaz
swddssatasasrilwiany szaanlunsais
WAL TITI

2. gilnsnfmanaaas

¢ 1
2.1 qﬂnimﬂmamua:muﬂiznau

©
EE 2 .
o8 2
o~ ©
£
=g
T 5 S
xS (T
o -
[N |l
X
C
4]
l_
—
Q
©
=
[@)]
£
©
@]
O
¥
C
jel
S G
w
2
7))
GJ —
e &
Gat T
2
9
A\ ®
. > =
o
n
7]
(0]
—_
[oX
g
—_
Q@ (@]
E !:
O D
[h'd
v

Eﬂ‘ﬁ 1 VL@ammmqﬂnstﬁmm@aaa



ME-NETT 25
T{\e 25t Confergnce of the Mechanical
Engineering Network of Thailand

Cooling water outlet

R-22/ Inlet R-22 | Outlet

Cooling water inlet

Eﬂﬁ 2 counter current flow heat exchanger

Cooling water outlet

R-22/ Outlet

Cooling water inlet

g‘ﬂﬁ 3 one loop current flow heat exchanger

"l,@a:u,m:uqﬂmnimsmaam"ﬁagﬂﬁ 1 Usznay
@28 R-22 Compressor %A VD MIraNuLEn
3.516 KW (1 &), Chiller 8asm3lnansfl 25 803
@amﬁ, Test section +1% heat exchanger 2 LUy
fa counter current flow W&z one loop current flow
lasltvianasuas vua 6.35 Tadluas o717 12
AT VALD W @“ﬁgﬂﬁ 2 uaz 3, 7@ Cooling water
tank Usznay @28 Water pump vnwinfigens
Iwalouvasinnaaifulussuy | Flow meter 30
a“'m'lm‘s"l,mmau{'méalﬁu , Flow control valve
muqua”@mmﬂmlﬁmﬁ wae Water refill valve
ﬁmﬁwﬁﬂ’auqu‘a‘zﬁm{ﬂunﬁ Tagunndens inad
Tuaidagtuiineas Data Logger
2.2 MINAaDdY

WWuasrhenads R-22 luszuylidlaany
Fuaanaw Biusannisinavanirlu Chiler
Twsannmslnansi 25 fasdaudl Ususasn ms
Inavasinnaoiduliasdi 10, 12, 14, 16, uaz 18
fasdew  \Jaaing iauunIriTasYNL
qINA qmmﬁﬁmaoﬁméaLﬁ’mm:msﬁwmwmﬁu
R-22 il ﬁn@hqm%qﬁuaza”mwnﬁvlmmam{ﬂ

RROLI U WIUAIEATINTUANLUREUANUTDY

TSF84

3. ‘nqwfju,azmsﬂ"'m*smwamiﬂﬂam

1 3 (=3
31 ﬂ"liﬂ"lElLﬂﬂ')']&l%a%'ﬂaﬂﬁ']iﬂ']ﬂ']']&uﬂ%

QR = chp,R(TR,om - TR,m)
1 ¥ & 1 [~3
3.2 NN ANNIINY IR INRADLEW

0. = mccp’C(T -T

c,in c,out)

1 ¥ a
3.3 MIngmaNNIdBIRAL

— QC+QR
Qave _( 2 j

Q a ‘{
3.4 duiszansnisnian N%ﬂ%i'ﬁ&l

Qave = hiAi (TR,ave - Ivv,ave)

Qs a ‘{ 1
3.5 ﬁ&lﬂizﬁﬂﬁﬂ’]iﬂ’]ﬂtﬂﬂ?’]&l%ﬂ%

4. laN1INA[DY LL'é\Zﬂ'ﬁ%LﬂTIZﬁNa

@)

(4)

(®)

R-22 =3.516 kW

Difference temperature of cooling water, °C

0 T T T T T

—8— one loop current flow
Cooling water inlet = 25 °C -0 counter current flow

8 10 12 14 16 18

Cooling water flow rate, I/min

gﬂﬁ 4 wa@mqmﬁqﬁmaaﬁmémﬁu

20



ME-NETT 25
THe 25t Confere‘nce of the Mechamca\
Engineering Network of Thailand

5.0

451 R-22 = 3.516 kW
Cooling water inlet = 25 °C

—— one loop current flow
-0~ counter current flow

4.0 4

3.5 4

Average inside heat transfer rate, kW

3.0
254
2.0 T T T T T
8 10 12 14 16 18 20

Cooling water flow rate, I/min

Eﬂﬁ 5 MIENUINANNIOULARLVDIADWLALTDS

3.0

—_~ R-22 = 3.516 kW —e— one loop current flow
O 25 : et = 95 O O+ counter current flow
o g Cooling water inlet = 25 °C
~N

£

i 2.0 4

-

c

(9]

S

% 1.5 4 o. ..o . o . No NN Yo}

Q .’/_4’—._/.?_/0

o

o

‘a2 1.04

c

Y

3 5

T

0.0 T T T T T
8 10 12 14 16 18 20

Cooling water flow rate, I/min

{ L™ a Qg v
Eﬂﬁ 6 RNUIZANINITNIAINNTOUIIN

140  R22=3516kW
Cooling water inlet = 25 °C

—8— one loop current flow
O-- counter current flow

120 4

Nusselt number
(e}

100 - //__./‘

80 4

Cooling water flow rate, I/min

dl Qs a QF 1 v
gﬂ‘n 7 RUUTERNTNTONLLNANNTOW

TSF84

gﬂ'ﬁ' 4 LRAIANNFNNUTIZWINIBATINNT AR
PagimaaLiu uazHAdIg IR I UaZIY
panvaaLTn %awudwaeiwqmwgﬁﬁmﬁia
\HuvaInomANTETLLL IRaRIUNIgINIILLY
lTnaunavlaslaudsineEunueanns naaes
imdalin Werhandwsmsanmaanamn
ANNTOu LaRY MuFNNISA (1-3) WUANsaTMI
fomaNTauvaInautanirasuuy lrnagIume
gan1 uulnaiundy @?’agﬂﬁ 5 lagfl udazsam
mslwavesinnaatiusansamomanaianled
Indidpani ilashsasmamoinanuiouadoan
I E N7 (4,5) oA auUs2aNs M3
WIAMUIOUTIN UazENlTANE  Msismay
Tou @“ﬁgﬂﬁ 6 U8Y 7 TINUNSFWUTEND nIw
AufausIILasLaENLTENT  MItsnany
Jouvasnamawmasiuy lnamunaginiuuy
lwaunau

5. agﬂuazaﬁﬂiwwamiﬂmam

NNM3ANEINAas MInaniasuanuion
PDINDULALTO T UL UYIDVALNF B TSI AR
Fwaltlumsismanudeuldiua ey
L% R-22 WUTY ABUWARLTBSWUL counter current
flow TWiszfnSnwmsthaimanuiauginiuuy
one loop current flow L@aslszanas 5% H9fan
Iauandranildunnin d#nsunseanuUURIS
WUINLULY one loop current flow R1NNIDDANLUL
a%w"l,@i”dﬁUﬂdﬁ’mﬁ%mmsﬂ@lua snmlade lu
mstdanlgsanmslnavasiinao fuazdasdiis
IHAGITIQUANE ABULALLTET \We n3aen
LLuuai”’mqﬂmfﬁszmmam%u‘lﬁﬁmémﬁu
Weliszuuvnsin B uamnatdnanansarnanule
LLuummaﬁ]ﬂ@ﬂ"[ﬂﬁaaqul,ﬁm{'mdaLﬁu

6. NAMIRANHDL

a € @ o

6.1 NPIUAIDNMT

a?‘u
& da ' Y 2
A Wuﬂwaluﬂqiﬂqﬁl’ﬂﬂaqwiau (m)

C, A1ANNTBUTUNY (kJ/Kg.K)

D, tdurngudnatsvialu (m)



ME-NETT 25
T{\e 25t Conferénce of the Mechanical
Engineering Network of Thailand

FulszAnstomanutan (W/m’ K)
fuleans M uTan (Wim.K)
80T IAALEINIA (kg/s)
AALAVUFLTRY

h

k

m

Nu

Q samanusauiitiom w)
T il (K)

ey

6.2 AUANHILAaL

ave Average
c Cooling water
i iner
in Inlet
o] outer

out outlet

R Refrigerant

s Surface

7. 19N&1391999
[1] P. Naphon, (2011). Study on the heat transfer
and flow characteristics in a spiral-coil tube.
International Communications in Heat and Mass
Transfer. Vol. 38, pp. 69-74.
[2] P. Naphon and J. Suwagrai., (2007). Effect of
curvature ratios on the heat transfer and flow
developments in the horizontal spirally coiled
tubes. International Journal of Heat and Mass
Transfer. Vol. 50, pp. 444—451.
[3] P. Naphon and S. Wongwises., (2006). A
review of flow and heat transfer characteristics in
curved tubes. Renewable and Sustainable Energy
Reviews. Vol.10, pp. 463—490.
[4] P. Naphon and S. Wongwises., (2005). Heat
transfer coefficients under dry- and wet-surface
conditions for a spirally coiled finned tube heat
exchanger. International Communications in Heat
and Mass Transfer. Vol.32, pp. 371-385.
[5] P. Naphon and S. Wongwises., (2004). A

study of the heat transfer characteristics of a

TSF84

compact spiral coil heat exchanger under wet-
surface conditions. Experimental Thermal and
Fluid Science. Vol. 29, pp. 511-521.

[6] Ping Cui and et.al., (2011). Heat transfer
analysis of pile geothermal heat exchangers with
spiral coils. Applied Energy. VVol.88, pp. 4113—
4119.

[7] Yan Ke and et.al., (2011). Numerical
simulation on heat transfer characteristic of
conical spiral tube bundle. Applied Thermal
Engineering. Vol.31, pp. 284-292.

[8] Mooyeon Lee; Taehyung Kang and Yongchan
Kim., (2010). Air-side heat transfer characteristics
of spiral-type circular fin-tube heat exchangers.
International Joumal of refrigeration Vol.33, pp.

313-320.



