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Design and Analysis on Condensing GasW ater Heater W ith
Themm osyphon as Secondary H eat Exchanger

Chen Shiyy Zhang Dongqing Yan Dandan W ang Zheng
TangWerwen Xia Huhuj Zhao Xiaobao

(' School of Pow er Engineering Nanjing NomalU niversity N anjing 210042, China)

Abstract A condensing gas-water heater for which a secondary heat exchanger based on themosyphon & used is put
foward The cakulaton and analyss of his systan & carried on i this article in tem s of combustion, transm it heat and
stucture desin et and a reasonable design proposal & given The analys& fran its vestm ent costand econan ic ben-
efits ismade which shows that the systan may retain the Hlbwing advantages high efficiency of heat transfer safety
and credbility and short nvesim ent recovery perod It & believed that ithas directive sin ificance on the future m ark et
of condensing gas-w ater heater
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Fig.1 Thermosyphon secondary heat exchanger condensing Fig.2 Thermosyphon secondary heat exchanger scheme

gas-water heater scheme
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2.1
: 10.22C, 5.05C, 6% ; 5C;
: JSQ 16-81.2 ) 500mny 300 mmy; 138 mm; 50 mm, 1 mmy;
: 267C 273C 271C , : 270C;
:9.8m /s 9.9m/s 10. Im /s, : 10m /s
2.2
. CH 9%% C3Hs0.3% CH100.3% Cs™ 0.%% N, 1%, H, 38
631 kJ /m’, H, 42494 kJ/m’, Vo  9.688m’ /m’, vy
10. 672m’ /m’.
Im’ cHy=0.+0,+0, 0. /)
0, /k¥ Q. /k]
221 #HMEMK Q,
Qp Qpl Qrﬂ'
(a) Qn
Qu=Cyl(a=1)Vot+t Vi](ti-t) =106/(1.4- 1)9 688+ 10 672/ (50— 20) = 462.6kJ
:Cy  50C /(kJ/(m’s CT)). a= 14 i = 50C;
0= 20C; 6% .
(b) Q0
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Q. Hy,-Q,-0.
= = 1 = — ¢ 1 = 103. .
lelXOO% 0 x 100% 03. ¥
— n_ o Ge At
« »(GB 6932—94) , M= T
, ¢ /(kJ/(kes T)); G /(kg/h); At /C; L
/(m’ /h).
nL ¢,
No, Lo Gy ,
A _Lo-L _ Fo 84 _
i -7 03 3= 18-68%.
A G-Gy F 103.3
i = = - 1= 229%.
2.3
I 1
8L Tablel Design parameter
1.38m’"?
1.4m" /h 8L L Ln b
0 5 140 mm 9 mm 20mm
10m /s I 270C.
, 20 3mm 10mm 1. 5Smm
t 50C, u 2.3m/s
88 mm 9% mm 260 mm
Un oD
Re : Re;= = 2862
1000< Re < 200000 ©¢=02In=063m=036k=0.235p=0
n m k p N A,
Nu; = cRexPrf[P—rj [ij =349 :h = SIE. 0.06kW/(m2- K).
Pr, S d
:My= 0.93 : @ = 2hA A + hA A = 0.272 1W;
1.4 7 455. 78 kJ hm’, ;D= 2.90 KW.
® 290
N = — = === 10. 12
N @, 0.272 0.7
3 TR Ak SR R OK B8 38088 o0 Mt
3.1
®20mm* 140mm 12 500 50 550
1% , 500 x (1= 1% ), 485
3.2
617.17 4 150 , 57. %% ,
31. W . 760 , 86 .
38631.6 kJ/m", 22 /m) 50C 3201/,
1.4x (320 =8) ~60= 0.93m’ 365d
L 0.93xQ  x365 0.93xQ  x365 ,
- 0 - 38 631 -
y=2.2L( )
3.3
cn= (00(1- 13% )+ 50+ 500% 1% xn) A4 Y.
65. 51m’, 144.1 3.49 86 12384
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