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Abstract

This article investigates the heat flux characteristics of oscillating heat pipes (OHPs). The oscillating
heat pipes have 3 types as follows: closed end oscillating heat pipe (CEOHP), closed looped oscillating heat
pipe (CLOHP) and closed looped oscillating heat pipe with check valves (CLOHP/CV). The analysis was
performed on the existing experimental data in the literature. The heat transfer characteristics of all types
of oscillating heat pipes were compared and analyzed. The OHPs were compared in terms of the heat flux
(W/m?) at normal operation; the effects of the angle of inclination and the use of different working fluids
were evaluated. Based on the analysis results, it was found that the inner diameter (D;) should be closed to
the theoretically recommended value if the highest heat transfer effectiveness is to obtain. The decreased
section lengths (L., L, and L.) of OHPs increase the heat flux because the distance for heat transfer is shorter;
heat loss would also be less. The horizontal operation mode of CLOHP/CV exhibits maximum heat flux.

The working fluids effect on the heat flux is significant, which is in accordance to the heat transfer theory.
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Ap 40, 50 WAz 60°C yuBBIMIVINUDUEIING
nasauldgnimualiil 90° Ui 5 wavevgungd
uiifsednsnisdemanudauzasionnudau
WUUEY (OHPs) LﬂuﬂnﬁmmqﬁmnmanLﬂﬁﬂumw
foufimnsademanufeuldifiniu 1logungd
MITULAN T ‘w%aqmwgﬁﬁLmsiomw%amﬁuﬁu
sUfl 5 usavAdRIIMIEmAINTEUTENIBAIN
Sounuuduito 3 wila azuanouuiliiy ogumging
yeupeswisanSeuuud ity snsnstem
m’m%auﬁ%Lﬁ'u‘ﬁumuwamaoqmwgﬁmiﬁwm
Townse Tanauyfgiuzesdsingnsaifiisdunely
visanaFeufsidogumpinsiemuindussieu
mulurieaziiamstioadinanndy  nMsteasufinu
fuppanshoumeluie Sefafusnnuaziaiag
gofu Femunsnavdeanateuldiiniu ooy
Wievpfiazewioanudounuudue 3 silanwuin e
gaumnfinsienfindu CLOHP/CV [10] 813730
vhoulduazasdieanaioulfffign mwzaudi
meluvisAu¥au CLOHP/CV [10] WnTuNIeu
P98 TUNAY  aransnriuldfuazaiugy
firnenslnaldotsiaiiias CLOHP/CV uamedngn
n’mi’mmﬂ’nu%augaqmﬁaiﬁ R123 (fuasvineu
figungiviaiu 60°C Tasanansassanuanasauls
gofle 25080 W/m? uaz CLOHP [10] U&AIAINNT
demanadoumgaiiold enues usaie
ﬁqmwgﬁﬁﬂmu 40°C aunsoasaneaNNIaulsiies
1,340 W/m®
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@ Katpradit 2005 (CEOHP), R123

A Katpradit 2005 (CEOHP), Water
XRittidech 2002 (CEOHP), Ethanol

+ Pipatpaiboon 2005 (CLOHP), R123
= Pipatpaiboon 2005 (CLOHP), Water

OPipatpaiboon 2005 (CLOHP/CV), Ethanol

@ Katpradit 2005 (CEOHP), Ethanol

X Rittidech 2002 (CEOHP), R123

ORittidech 2002 (CEOHP), Water

= Pipatpaiboon 2005 (CLOHP), Ethanol

¢ Pipatpaiboon 2005 (CLOHP/CV), R123

APipatpaiboon 2005 (CLOHP/CV), Water
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5. ﬂ‘gﬂwamsﬁnm
"V’]ﬂWﬂﬂ']iﬁﬂ']:}'] ﬁagawamﬁﬁﬂ‘[uaﬁmﬁmum

dnuIsuifisuaunsaajUauansuzn1TEIm

ANNSauIasviaANSAULLLAY (OHPs) 9 3 oA

= )= o [ ' @ y
Wiafuiuamnslunisidanifnuriaanusaunuuau

M 3 wialimNantunisidulusuian

- madenldruimduriuaudnaienislurie

AMNSauLLLFuATHA IndAsaiuTUIAYiDd
mulalldianannig (1) “’Fiw:dawasiamimayj
govaveuneluislugUuuuwivzeanay
sdutunadle u,azgﬂLLmeimﬁauﬁLLuuﬁ’u
gpeansviuneluviseyiney waslvdng
MITBNANNTDUGIFA

ANNENTBIE YT (L) Bntiavilevang
fleanupzadEIuiuaNIau (L) was &
Aoty (L) ety Weflaueanuendu
aedRIMstamaNSaues vty sy
mmm’mw:mﬂumid’mmmm%auﬁv’um
FemnansadnewmanuIauldet eI was
Wansgadetaeserinmsdimanuiou
fifiszaznslunissemanadauiiznini

fign1azmaineuesiaauTousuuduly
LUTEAL (Horizontal mode) M30ALLNUINTT
ﬁﬁmuﬁﬁs}l‘uL?J'mmiﬁwmuﬁaw%ﬂnﬁﬁmr"fu
WITERL  AvsiianliviarnuYousuudusiia
CLOHP/CV THu Feanansasvansanaiou
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TFfuasmanzansianisHaruninnivisany
Souuuuduniindusg

- qmwgﬁmﬁﬁ’]mumawiaﬂ’nu%auLLuué’u
(OHPs) finduasdonasndnsn1saum
anadeuliiiinduluynaiavioanuFouuyy
fu msdenidvisanudauaiinsadaniiviu
vialﬁ*nqﬂ"nﬁm wAvia lFgnsIMsaeImaNSou
gaqmﬁaﬂamm%aul,l,uué“umﬂm CLOHP/CV

- msdenldasviauldmansaniuvianis
WU INgun)dvinausesvisnnuiou
WUy Ae wasInzevguMpizesEIwii
LY UATUVHIDIEIUAIDUUUITAE
g9 lnldgumgivieuuds Aansanden
FINUINTWOURYRYINUTBIFTHINU
ﬁﬂiamquqmwgﬁv‘hmummviamm%au
wovdufiuinle Feazviliussansnmly
N15E18ANT BB aAN S DULLL RS
UselvBnmgegn  LazmanEaNiUN1TineTu
g

- nsldeuviaaadaunuuduINI s aNiy
gunsaififimuiadn uaziuiinisieiusnda
FavinanuFounvudalud vie wasluluveu

dufauelngiusslimanzan uslunanseiu
Fw Folull vio wedluloveu dudeffosan
gn s uaslfnude

- nslderuvisansdaunuuduNisaNiy
gUnsaffidaunain wasituiinisviviudiia

6. S1ENINANEAL
C, AIANNTBUIUNIEVDINIT J/kg.°C
D, Wuiuguinawmeluzesienagey  mm

D, Lﬁumu@uﬁnmamzf[ummvimﬁnﬁqm

AlFnnsAum mm
D, ‘dumUAUINaINBUBNTBIYIBNATEL mm
g anueilasusiliinge m/s?
L ANe m
L ansgnauissie mm
L, Augnsuiuanudou mm

[l P U Ta o o BTC o STTTARLTY mm
m  dasnsivaiBenia kg/s
n o IUIUNIDLDDNIDANNIDU -
AP anuANANTeIRNNSuluwUILAY
PDIViDANTDU Pa
AP’ anuuanAszasnNsuluwuSadl
PNVIDANIDU Pa
Q  AIMStEmANNIaU W
q awandnmsdiemanudou W/m?
T, qmwgﬁmu%ﬁdaummﬂu °c
Tor SUMQRTDENTRILAILLLY °C
Tovap qmwgﬁﬁdauﬁﬁ:ma °c
Toont qmwgﬁﬁmumumu °c
p AHAUILUY kg/m’
) LIIFIRAD N/m

7. AAAnIINUsENA
sAdeildsunsmivayuan eedduszuums
ANadau AuzgasrnIINuAzInAlUlal amInendy
waluladsnsnenadau MeIAINauAT AI1UA
Walay snawslau Seninanauas 47160 wazwas
u1DAIINTDULALDBNLULAT DI BNIIAINT DY
AUZIFAINTINANEAS N INYIRBNNITITAIN  FUA
PN BUNDAUNTITY WA TANE19AIN 44150
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