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Study of the characteristics of heat transmission in spiral pipes of different

degrees
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Abstract

Looking for Renewable Energy or Energy Efficiency has lots of research currently which
is an inspiration of this research to present about the possible to determine the efficiency of
convection heat transfer through a hot water pipe. According to developing in industry rapidly,
it causes energy use to increase. Therefore, an increase of performance of heat transfer rises
as well, it is the way to reduce energy using including reducing an Installation space as well.
This research presents the characteristics of heat transfer and hot water flow patterns in spiral
pipes of different degrees. By conducting an experiment in which the pipe surface condition is
constant flux and adjusting the spiral angle according to the desired degree to study the
characteristics of heat transmission in spiral pipes, including 30, 60, 90 degrees at flow rates of
20, 40, 60 liters per minute at constant temperature 50 degrees Celsius A turbulence flow will
occur. Because of the Reynolds number When the flow in the pipe is in the range Re > 4000,
the spiral pipe with the best heat transfer coefficient is the spiral pipe. 30 degrees compared
to other degrees and empty pipes and 30-degree spiral pipes at flow rates of 20, 40, 60 liters
per minute. 30-degree spiral pipes have higher heat transfer coefficients than empty pipes

48.35%, 101.74%, 109.16%
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8. A5UNANNTIADY

NAN1531824

A15199 1 MSUEAIHANITINADILATHAANSN1SMUsEaNS Mnmen1siUSsuisumutoule

Flowrate vioLUan MaLNAY 30 93 Unit
dnpsInIsiva 20 40 60 20 40 60 /min
Fluid density : (p) 987.45 987.45 987.45 987.45 987.45  987.45 kg/m3
(ANUNULUUYDTDL1A)
Velocity : (V) 0.8732 1.7464 2.6196 1.0573 2.1494  3.2388 m/s
(Aaslunisiva)
Diameter : (D) 0.0221 0.0221 0.0221 0.0221 0.0221 0.0221 m
(vunaLusugudnatvie)
Dynamic Vecocity : (u) 0.0005 0.0005 0.0005 0.0005 0.0005  0.0005 Pa-s
(Aasalaundn)
Convection Coefficient : (h) 10378 15794 21933 12338 18683 26061 W/m-K
(FuUszavdnmsmanuon)
Reynolds Number : (Re) 38110 76222 114332 46148 93813 141356 -
(Fausdluan)
Friction factor : (f) 0.0255 0.0188 0.0173 0.0249 0.0181 0.0166 kg/m3
(AnduUszandusadeanin)
Prandtl number : (Pr) 361 361 361 361 3.61 3.61 _
(eUnsunia

Nusselt Number : (Nu) 400.633 610.065 847.335 476.301 721.734 1006.880
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30000
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20000
15000
10000

5000

Q
dgm3inslua (Lmin) 20 a0 &0

14

W
Ensvaauieu
W™ K)

=5

Suds

viowan 10378.48009 1579391706 2193330003

W viowndes 30 a9 12337.97494 18683.44354 2606126447

AN 9 NI MLERIAMUTURUSTEMINFUUSEANTITIANNS DU (h) AUdRsINIstraveaviaan

Wguigunuviasnasd 30 896N

Friction factor : (f)

[l r = -c{ =i
(A7rEuUs=ansLsIasmanIu)

0.03
0025
v E 0.02
[ '
z £ 0015
z & 0.01
L]
0,005
Q
20 Limnin 40 L/min 60 L/min
] viotdan 0.0255Ed668 0.018879842 0017336844
| yiownder 30 a9An 0.024934288 0.018054095E5 00166035692
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ATuanIALdLEAaTsgluas Reynolds Number : (Re)

wazdasINsbualQ) (L/min)

160000
140000
120000
100000
80000
60000
40000
20000
0

Flow rate
anmInzlua

-

20 L/min 40 L/min 650 L/min
yiolan 38110.8288 76221.57031 114332.3555

W viownden 30 aafn 45148.09787 93813.31216 141356.8988

a v v 6 ! U Y 1 ! = a (Y ]
A 11 LLﬂﬂﬂﬂ'ﬂﬂJﬁmWUﬁi%WﬂNWﬂLﬁ?JLiEﬁ‘lJﬁfﬂ (Re) ﬂ“U@G]i’]ﬂ’]’ilﬁ/ia“Ui’NVlE]L‘anL‘LJ’iEJULVlEJ‘UﬂU‘VI’PJ

LAY 30 99AN

Nusselt Number (Nu)

FLATTALEA
1200
1000
=
@ = 800
Il
S &00
= o
= § a00
© 200
0
20 L/min 40 Lfmin &0 Lfmin
iowsn 400633477 610.0654354 847 3350362
W viounden 30 a9 4763019628 T21.7344709 1006879706

A v o ¢ ' v v a v v ] ! = = (% 1
ATNY 12 LEAIANUFNNUDTERINEILaVUTLE (NU) ﬂ‘U’EJG]i’Wﬂ']ﬂWﬁ‘UEN“VIE)LUa’]L‘lJiEJ‘UL‘V]‘c‘J‘UﬂUV]@

WAL 30 DIAN
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AN5197 2 MR US U UANMUEUNUSSEUINIAavLSsTluanLasAavITaLda

Flowrate yioLlan 719LNa87 30 99AN Unit

9ans1NIstua 20 40 60 20 40 60 /min

Reynolds Number : (Re) 38110 76222 114332 46148 93813 141356 -
Nusselt Number : (Nu) 400.633 610.065 847.335 476.301 721.734 1006.880 -

Snwaiznisnisiva Turbulent Flow Turbulent Flow -

WeotSsuisuanuduiusseninsiavsdluanuaziiavtaidaudiauduiusidasedng
(empirical correlation) dwusunisluanieluenddnwaznisiwawuutiuliu (Turbulent Flow) A3
AU LMBRdlauduiusiu

nsnAaeY Relative error (%) 3nFLavsdluan (Re) menguiannanautatloymngiiu

v -4 = v 1
191 50°C (P = 988 kg/m?, [ = 5.5x10™ ~ Pa-s) wazimnuialunisina (V) wazauiaidunu
¢ | ° ‘:4' ™ = v ¢ ° 1
AUGNAeYe (D) MIUAITULAAINANITTIARINTNT 1 lasiUTeufisunaanyin1sdnaasnielusunsy

N15TIBDINUANTNUAPINANITIIDIN1TNN 1 et

AN5197 3 AN519NeAEBU Relative Error (%) annstausgluan (Re)

Flowrate Viotlan MoLNde7 30 99 Unit
dnnIINIsina 20 40 60 20 40 60  Umin
Reynolds Number : (Re) 34665 69330 103996 41976 85331 128577 -
(FravsdluanainnIsAuIUNg i)
Reynolds Number : (Re) 38110 76222 114332 46148 93813 141356 -
(FauLsgluanaNNan1I91aes)
Relative Error (%) 994 994 994 994 994 994 (%)
d3Unan1531a09

Vioindear19eemi 30 8am Ussdnsamananlaeasunanisinasmiudeyanaznisinsey
v A o ] au & ° | ] = a Y] a P gy a £
Poyan niihunlimaaeulunsideiinsdnaswisildwSeuiieuiuvienied 30 o dduUseans
ANNITEIBNAINTOUAIENITNIAINTOUNINNIWBEATIA Walianisanvien1udnsinis
va 20, 40, 60 anssauld dnadnsandsidsuldagraduladalonn aausalunislua (v),
fuuszansniswianuseu (h), Amdudseanswswdnniu (), Anudunussenineasdluan (Re) way
Fnavuada (Nu) Juuildunsiiududunus fuiudnsIn1sua sudsanwaen1s makuutdulu

(Turbulent Flow) wagdian Relative error 9.94% ¥a981LaUbseLUAR LULARZ DA
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