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Heat Flow Analysis of Inner Groove Tube for Latent Heat Exchanger
in Condensing Gas Boiler

Kyeong-Jung Yong', Byung-Chul Lim', Sang-Heup Park”
'Department of Mechanical Engineering, Kongju National University

’Department of Mechanical & Automotive Engineering

2 of @Al g a4 shandele]l AL o)is) ol Qi FAloln, COv NOxsh 28 6.9 24o] wj%o] 4
D97 wolY AH8S AT FPeT ol weh B mRAAE G5 Z7M717) f15ke] 1S 2y b e
A e | male] R vl oy 2RN G448 ) slo] A4Eel uje A4S AN

Abstract These days, household condensing gas boilers are an obligatory trend. The use of environmentally-friendly
boilers that emit less pollutant, such as CO and NOx, are strongly recommended. In this paper, heat flow analysis
of the additional inner groove in the tube of the secondary latent heat exchanger was studied to increase the
efficiency. A 20% difference in the heat transfer area was obtained with the addition of an inner grove, which showed
an increase in the amount of heat transferred. This was confirmed using three-dimensional numerical analysis. With
the addition of an inner groove, the exit temperature increased by 17TC. This increase in exit temperature was
considered to be a substantial increase in the efficiency of the condensing gas boiler.
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(b) Al-Cu fin tube

(a) Latent heat exchanger

[Fig. 1] Latent heat exchanger in condensing gas
boiler

[Table 1] Thermal conductivity of materials
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(a) Detail drawing of inner groove shape
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(b) Detail drawing of High-Fin

[Fig. 2] Detail drawing of inner groove shape and
High-Fin

(a) Appearance of latent
heat exchanger

(b) Inner groove tube
3D modeling

[Fig. 3] 3D modeling of latent heat exchanger



A& 8 =g A Alsd ATE, 2014

2 F3sliA AXL

fﬂﬁﬁﬁfﬂw AR w)$ Foahv, Ao uhehA
SN Aol @A BT B Ao e Azt
o] A4 918 ANSYS Workbench Meshing & AH-8-8}
Qo1 Inflation A4S F7}8te] Fig. 49 o] AA=
423319tk Fig. 4(a) Al-Cu Fin Tubed] 2245 ¢ 13
t7lje] 3L, Fig. 4(b) Inner Groove Tube®] ZAA}4= oF
169k ]t

2.3 &5 =A

B ATolAE 33 FAEIA S S esA] A
Eglojol ANSYS CFX v1455 AR&3lglon, Al
Fin Tube Wl Inner Groove 84-% F71 & Oé%%

2 2% wstd] dsjel NS AT 42 3]

M= BAzA] a3 o= wlg- Fasr) 3
“/‘] BAAEAE B, Tube 479l FYEE B9 %4
9 2% Table 39 Fxd o2 dAsHA FA1, &
?éd% AEF W71t =M 1 atms }%3}91‘3}[8]. T
3k Tube9] Inner Groove EWHoll FAEA4 89362

Wim* K& 53031, Ur‘ﬂx] 4?4_8 %OéiLgi a1
OVW 0“4“74]

B¢ Aol e el At s

(a) Mesh of Al-Cu fin tube

(b) Mesh of inner groove tube

[Fig. 4] Mesh for analysis model

[Table 3] Boundary condition

Inlet Temperature( 77y;,,) 60 ()
Hot
water Flow rate 13.3 (£ /min)
Outlet Condition 1 atm
Inlet Temperature( 7, ) 200 (C)
LNG -
gas Flow rate 0.011 (#/min)
Outlet Condition 1 atm
Heat transf fficient s
Heat eal sfer coefficien (Wm* K)
transfer
Qutside Temperature 200 (C)
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(a) Velocity of Al-Cu fin tube

Velocity
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(b) Velocity of inner groove tube

[Fig. 5] Analysis results of flow
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(a) Outlet section of Al-Cu fin tube
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(b) Outlet section of inner groove tube

[Fig. 61 Analysis results of outlet section
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(a) Outlet of Al-Cu fin tube
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(b) Outlet of inner groove tube

[Fig. 7] Analysis results of outlet
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