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Fig 1 Schenatic diagran of heating systam
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Fig 2 Schematic diagram of heating pipe layout (vegetable area)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



197

3
222
) K= 0
3 ( ) H= Q5m;
: ( ) : O = 06+ O (2)
’ o—— Doe——
' ) 322
O
lﬁuﬂﬂﬂ - A
L | — I —_— - 0= Nt (3)
BT N : ’
- HEEER M VT = A — W /(m * K)
[1]
Nuw= C(Grw*Pr)" (4)
; Prw
' ; C n—
3 ( ) th= 18
Fig 3 Scheamatic diagran of heating pipe layout
(flow er or seedling area) tan
, tan = 11 3 (4)

23
3
31
th= 14
th= 18 t,= 20
t,= 80 . th= 55
32
321
[1], K
_ 1
K= ERNEY UG (1)
o Al 2 da O
(xv_
W /Mm?* K); ob—
W ,/Mm?* K); D—— .m: dn

A= Q0277W /(m * K);
w= 17 04x 10 °m?/s
B= Q 00318K™ %
Pr« = Q 699
D=0Q0053m,g= 98m/s,C= Q048n= Q25

Nu = 13 8
_ M _ 2
%= Nu = 6 79W /(m?* K)
323
(04
T4 . T4
&= @y P x 10 °
tro- w2
€E— y
, [1] €= Q28

Cbo

18

,Cb= 5 67W /(M?* K); tu2
tw2

2=

(80+ 55)/2= 675 ; t2
; T— 1K

&= 2 22W /(Mm?** K)

O = O+ 0= 9 01W /(M?* K)

(2) K = 9 01W /(m?* K)
& _ 222 0
6w 901" 24 6%

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



198

2003
5
4
" '17
41 1 x
4 h
\
tpj tn 1 y 1m2 t n
, W /m? ) : 5 7
| 9
3 4 1 §
[3] : 3 N |- .
, JBOx w [° L
' b b e *
K'= a(At) = a(tpj - tn) (5) yl > ~
K’_ 7 L
W/m?* ); a b— D At—— 4
L OAt= (ty - t): Fig 4 Schematic the layout of the testing
t ot in the sealed chamber
P ]
g+ ty
thj = 2 4000 FNRERY
tg ’ 7ot R Y. R
= y Ak o R
’ y tn y .8 "_(,x) =8 my dﬂﬁ?Em.H
a b logK log (toj - tn) , ] 2 i .3 am
g g (tp; < 5 0 UM@ ) (b
N 3 30 2l it
1 [
K & — |
tg th tn E )
G; K
K= Foat™ (lazc(tt - tt) > ¢ :mm)
mz " Fig 5 L ayout of sealed chamber lab
F_ 1m ! G_ [}
kg/s C— /(K * kg) L = 1496 9 an; .d = 50
42 mm; :D = 53mm; F =
(I0) K TOL = 3 14x 53x 10" *x 1496 9x 107 = 2 49m?
’ 130 ’ 43
[3], : ty
th tn G
(40 2) mx (4 Q 2) m; 431
(2802 m;
, a5 /h 1
; Tablel Tested data
20% ; 1 2 3 4
J At/ 49 71 44 17 39 21 34 89
K'AN * (m2° K) 9 90 975 9 55 9 42
IO 40 432
m, 40m, 28m [3] 3
4 ’ B
. 9 K'= Ao(ty; - t)° = A oA (6)
' tn ( ’ Ao B, InK InAt ,
Q 75m);
, 5min; (5)
4 +Q1 |, InNK = InA o+ B InAt
4 +Q2 y = InK;x = InNAtA = InAo

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 : 199

2 3) 1 y
Table 2 Processing resultsof tested data , ,
i Xi Yi XiYi x? ,
1 301 2 29 8 95 15 29 4) ,
2 379 227 8 60 14 36 .
3 3 67 2 25 8 26 13 47 ’
4 355 224 795 12 60 K <
Xxi= 14 92 Xyi= 905 2Xxiyi= 3376 Xx?= 55 72 K
3 A B H
B CZX‘}['- ZXZE'_
B = CXXP- () Q 0512 [ |
A=y- Bx= 207
. L, [1] . ( 3)M]
e 1995
' [2] JGJ32-86 [S]
y= 2 07+ Q 0512« : . 1978
) K [3] , , .
K = 7 92At° ®% [R] 2000 12
, [4] ) . ( 3 )M]
th= 18 ,ty= 675 ,2001 1
K= 79200 %2= 7 92(67 5- 18)°*% 3] - M1
' ' ' 1993 1
= 7 W Ze K ’
967 W/m** K) (6] S M 1
K , ,200Q 7
9 01 ' 10
5 [8] B.V R M [ ] M ]
. : ,1983 4
1) . K [9] : o M 1
, 1995 10
2) K K [10] . M ] : ,
, 7 3%, , K 2001 8

Calculation and test of heat-transfer coefficient of heating pipe

of water heating systan in gutter-connected greenhouse
CailLongjun, Feng Zhejun
(Institute of M odern A gricultural Science and Engineering, Tongji U niversity, Shanghai 200092, China)

Abstract: People now enphasize on the research and development of agricultural greenhouse due to its key posi-
tion in protected agriculture Theobjectiveof thisarticle is to research and test the themodynan ic function of the
heating pipe of w ater heating systam in greenhouses T he content of the article is to do some theoretical analysis
and calculation of the themodynan ic function of the heating pipe of w ater heating system; to perform someprac-
tical testsof the themodynamic function of the heating pipe from the sealed-chanber L abh Through theoretical
analysis and practical test, the formula of the coefficient of heat-transfer of the heating pipew as obtained, and
the reliability and the influential factorsof the formulaw ere analyzed
Key words gutter-connected greenhouse water heating system; heating pipe cooefficient of heat-transfer of
glazed heating pipe
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