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Effect of working fluid on the thermal efficiency of a closed-loop oscillating

Flat heat pipe (CLOFHP) solar collector
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This research aims to study the effects of three filling ratio on the thermal efficiency of CLOFHP.
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Abstract

The heat pipe has new modifier in the section area by using the copper tube inside about 4 mm diameter,
compressed by mold to be flat tube as capsule-shape in internal diameter hydraulic 3.1 mm. When joining
a closed-loop heat pipe, it becomes a closed-loop oscillating flat heat pipe (CLOFHP) at the length 39.40
m. It makes it 10 loop reverse up and down when divided into three parts. The first part is the evaporator
1.46 m long and 0.48 m wide, the copper sheet 0.28 mm thick fixes the fins between the heat pipes. The
function is to absorb the solar energy and transfer the heat to the working fluid inside the heat pipe. The
second part is adiabatic section 0.07 m long. lts function is to insulate the heat between evaporator
section and condenser section. The third part is the condenser section 0.32 m long. Its function is to
transfer the heat to the flowing cool water. This experiment uses three kinds of filling working fluid: water,
ethanol, and mixing of water and ethanol (1:1). This is done by filling 50% ratio of the internal heat pipe
volume and by flowing rate of cool water fixing at 0.0066 kg/s. The result shows that CLOFHP that uses
ethanol filling 50% ratio has the hottest water during 11:30 am — 13:00 pm. The solar energy irradiation is
approximately 1017 W/m2. This can get water temperature at approximately 67.8 °C and the efficiency is
approximately 61.29%. Ethanol is higher than the mixing of water and ethanol (1:1). It has the efficiency
of approximately 43.35% and the water filling has the efficiency of approximately 41.66 %. Therefore, |
conclude that ethanol filling has the highest optical efficiency (Fg(TQl)) at 63.82 and the overall loss
coefficient (FgU,) is approximately -1148.7 W/mZK.Show that, working fluid is heated and working in the
system and higher than mixing of water and ethanol (1:1) and water respectively.

Keywords: solar collector, thermal efficiency, a closed-loop flat oscillating heat pipe.
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FUMIN (2)

Qeat = Mw -Cpw (T, =T 2) (2)

madszgiTmueiatneimnsmuiaiaanauiidszinelng a3 27

5013

A s % d’ e
W8E Qi cigent PBANANNTBUN CLOFHP 1e5u
ANMNTDUTNINNNAINWIIFURIONNAE AIRNNITN
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AN RNIIDUSVDINWAUTIFUFINNaS tTua 1
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gafiunsInuifumafiadld dagun (7)

Sideriad

\(1)

urntla T3

(1- TP,

HYiAY

T TU(L- WP,

gﬂ‘ﬁ 7 SN TIRRINWLARTIA LT IuEs

ANNIENUUAZAANABNURITAY [9]

deSidanfadanniznuunududallsouss @
Sedsoruuniullsouss [8] Tedensasrnued (T)
LLazLﬁaﬂiwuﬁ'ﬂﬁﬁmq@i’mﬁmmqmngﬂ
QANAYU (O1) UAZUWEIUDNAZTIDUNALNTZNUNY
whwlUTauaedn LLﬁaazﬁauﬂﬁu"Lﬂﬂé'umﬁaEﬂﬁ 7

(Qheat)
f1U1IDRT LGN FNNNIVAI Hottel —  Whillier -

SaTANNTauA I nUHAUSIE
Bliss [9] a9&uN1IN (4)
Qrest (1A Fp [ (@) - ULT =TT ()

\Wa Fg Aa dunniaasnsasanuian (Heat
Removal Factor) Uazliloinen Q.. UM (4)
wnualuaunsh (1) awlaaumsyszantaines

GUAUTIFUEIAN NS CLOFHP auaun1Ih (5)
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284 CLOFHP 284 T, T4 T,e 3103UN 9 Wudn ¢
Al Xoao,
punnAinTulugam 8.00 w. 9 13.30 w.

LLﬁ’JL%&laﬂﬂdsL%"ﬁ'NL'Jﬂ’] 13.30 4. ﬁ\‘i 18.00 . Wae

100

90 ——,f.qi— ™.

80 |— i ~ VO

70 E—

60 =+=Tp-Water
50 "I._ =#=Tp-Ethanol
40 "; Tp-Mix

30
20
10

CLOFHP average temperature,°C
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¢ Eff-Water

70 n __=-1148 7x+63.82

m Eff-Ethanol
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A v & oA A 6
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