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OOI LUU NHI~T TV DO TRONG KENH'I'R1J CO TINH 
~ "' A',/(' A-

DEN NGUON NHI~T CUA CHAT LONG QUYLU~T MU 

vu DUY QUANG, NGUYEN VAN QUE 

1. D~T BAI TOAN 

Trang [2, 4] da xet bai toan dili hru nhi~t tv do trong kenh ph!ng co chi~u cao hii-u h'!-ll khOng 
co va cob~ day cda cMt long quy lu~t mu, trong [1, 3] xet bai toan tren kenh tl'\1. Trang ba.i toan 
n3.y chU.ng tOi xet b3.i to3.n kenh tJ"¥ c6 chi~u cao hlht h'}ll c6 b~ day v6i ngu'an nhi~t trong chi:t 
lclng va trong thanh. Toan b~ kenh d.rgc d~t trong kh5i ch~t lOng quy lu~t mii vo h~n. Ngulln 
nhi~t dU"gc xem Ia phan bil d~u va khOng d5i, nhi~t d~ thanh ngoai ciing khong dti va cho trn&c 
(xem hlnh 1) z 

ffinh 1 

,., ... " ' 
2. THIET L~P H~ PHUO'NG TRINH 

(k). 1/(2-n) •-•• =A 
U*= - D~H2- .. i 

p 
- z - fi z=-; 8=-

H D 

H 

r - V,D - Vr r=-· v =--· v =-· 
- >.1 - T- Too 
).1 = T ; T = Tw - T~ D ' z HU* ' r U* ' 

- pD• 
p = pU•2 H ; Pro = CvpU* D>. - 1

; 

23 



- '1 = lav,~n-1 
11 = k(U*/D)" ' ar 

6 day D - d-.rerng kfnh trong cda kenh; H - chi~u cao kenh; 8 - b~ day thanh; 
7~ - nhi~t d9 tha.nh; Vz, V., - thbh ph'b v~ t5c theo phllOllg z va r; 
U* - v~ tgc d~c trtrng, 
k, n h~ s<l d~m dij.c va chi s<l phi tuyg'n cda chi(t !6ng 
p, Cv;· {3 - m~t dq, nhi~t dung rieng ding ap va. h~ sc5 nO. nhi~t; 
.A, .A1 - h~ s<l dh nhi~t cda chi!t !6ng va cda thanh 
p1 = p + gpz - p(O) - ap sultt kfch dgng, '1 - h~ s<l nh~ gia djnh; 
s, s 1 - ngu~n nhi~t trong ch3:t ldng va. trong thAnh 
Prg, Grg - sc5 Prantl va Grashof suy r{)ng; 

6 dlplg khong thll- nguyen ta c6 h~ ph=g trlnh sau: 

3. GIAISO 

arv, + arv, = 0 
ar az 
av. av. ap a ( av.) 

V, ar + V, az = - az + rar r'1 ar + TGrg 

aT aT [ a ( aT) J _, V.-+V-= - r- +• P r 8r :z az r8r ar rg 

a ( aT,) 1 1 - r- + s1 = 0; - :5 r :5 - + 8 
~r ~ 2 2 

v. G , z) = v. G , z) = o; 
· av. aT 
V,(O,z) = ar (O,z) = a,:-(O,z) = 0 

T1 G+6,z)=1; T1 G,z)=TG,z) 

.A, aT1 (! z) = 8T (! z) 
ar 2 , or 2 , 

p(O) = V,(r, 0) = T(r,O) = 0 

Vz(r,O) = V,0 ; p1(1) = 0 

rn· 

!
. 1 
v.rdr = BV.o 

0 

(2.1) 

(2.2) 

(2.3) 

(2.4) 

(2.5) 

Dliu tien ta co th~ lo~ T1 h!ng each tfch phan (2.4) ke't hqp v&i (2.5) ta drrqc di~u ki~n bien 
.u day d<li v&i T t~ r = 1/2 

aT ( ) - Sn 2(1- T) + 0, 5sn8(1+ 6) 
Anar r,z - -4 + ln(1 + 26) (3.1) 
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Chung ta gilli M nay bang sa dl> sai phan tu-r~ng t'!" nhtt trong [1], chi khac dih ki~n bien lo~ 
m<?t cho T du-qc thay boo di~u ki~n bien lo~ hai (3.1) nhrr & tren. 

A ,; ..£ ' 

4. PHAN TICH KET QUA 

a} Nghi~m ti~m c~ 
Xet tru-lmg hqp khi (H/ D) ....., co. Khi d6 & xa d"au vao ta c6 th~ tim nghi~m m9t chi~u cda 

h~ (2.1)- (2.5): 
Vr = 0; Vz = Vz(r); T = T(r) 

Thay vao (2.1)- (2.5) ta du-qc h~ phrrr~ng trlnh: 

dp d ( dV.) . 
- dz + rdr r1) dr + TGrg = 0 

3:.-(rdT)+s=O· O<r<! 
rdr dr 1 

- - 2 

3:.-(rdT,) +s 1 =0· ! < r< !+5 
rdr dr ' 2 - - 2 

vB. di~u ki~n bien: 

V&i 

Gilli h~ nay drrqc 

v.G) =0; Tm =T1m 
T, (! +5) = 1. ;,, dT1 (!) = dT (!) . 

2 ' dr 2 dr 2 ' 

dVz (O) = dT (O) = O 
dr dr 

T = -ar2 + b 
r, 

v. = a;tn f IWI'insign(W)dr 

s 
a=-

4 

r 

b- !._ snS(l+S) (sn -s/An)ln(1+2S) 
- 1 + 16 + 4 - 8 

1 1 3 W = -br- -ar 
2 4 

C6 th~ chlhlg minh drrqc W 2::. 0 do d6 bigu thtl-c tren c6 th~ vie't: 

v = a'/n f w'indr z rg 

(4.1) 

(4.2) 

(4.3) 

(4.4) 

Hai d~ hrqng drrqc quan tam nhO:t Ia v~ tile trung blnh Vzo va s8 Nuselt trung blnh N uD. 
Chung c6 th~ tlnh nhrr sau: 

1/2 

V = 4G'in f wtfnr•dr zO rg 

0 

1/2 
(4.5) 

Nu = 2P G1 fn f (!br2 - !ar•)w'fndr D rg rg 2 4 
0 
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D~c bift trong tru·<mg hgp 8 = 0 c6 th~ tinh hi~n du-qe di.c dl).i lu-\)'llg tr~n: 

V, = (G;•b) 1/n n: 1 [ m 1+1/n- r1+1/n] 

V = _n_(~)1+1/n(G,•b)1/n 
'

0 
3n + 1 2 2 

N = _n_P. a1fnb<+1fn(~)3+2/n 
UD 3n + 1 rg rg 2 

(4.6) 

(4.7) 

(3.8) 

Dg so sanh ta illy P,• = 100, G,g = 4, 795.10-2 ; n = o, 66; 8 (& dlplg co thli- nguyen) ' 
= 10000Wjm3 ; s1 = 0 thi (4.5) cho 

v.o = 1, 43.10-4
; 

- . -3 
Nu.D = 3.71.10 

Gi/Li s<l cho 
- -3 N tl.D = 3, 61.10 

sai khac 2,6%. Di~u nay chli-ng tel sa do tinh chllp nh~n du-qc. 

b) Vi d~ so 
B3.i to3.n du-gc giii v6i c3.c s8' li~u sau: 

Kdt qui sO: 

Tw = 25'G; Too = 15'G; 

D = 2cm; H = 20cm 

p = 1000kgfm3
; Gp = 4,18.103 J Jkg.K; 

A= 0, 597WjmK; k = 7, 35.10-2 kg.s"-2 m- 1 

{3 = 1, 8.10- 4K-1; n = 0, 66; 

-'1 = 4-'; 5 = DjB 

V,o = 3,02.10-2; Nu.D = 2,47 khi 8 = 10000Wfm3 ; s, = 0 

So vc'ti khi khong co nguon nhi~t tang 2,3% 

V,0 = 2,96.10-2
; Nu.D = 2,37 khi s = 0; 8 1 = 10000Wjm3 

So vc'ti khi khOng c6 nguon nhi~t tang 0,3% 
Do thi phan b5 T, V, trong tnrlrng hgp khOng co va c6 nguon nhi~t drrqc cho & hinh 2, 3. 

" A 5. KET LU~N 

So sanh voi tnrirng hgp khOng c6 nguon nhi~t ta thlly nguon nhi~t lam tang clrirng d9 . .dong 
d5i hru ding nh1r trao dili nhi~t cda chilt lclng vc'ti thanh kenh. Tuy nhien imh hllbng nay Ia be 
trong trrrirng hqp nguon nhift chi c6 iY trong th1mh. 
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Hinh £. Phiin bg nhi~t dQ t~i z = h/2 Hinh 3. Phiin b~ v~n t~c t~i z = h/2 

1. khOng cO nguOn nhi~t 1. khOng c6 nguCin nhi~t 

2. c6 ngu"On nhi~t trong thiinh 2. c6 nguOn nhi~t trong thiinh 

3. c6 nguOn nhi~t trong chat 16ng 3. c6 nguOn nhi~t trong chi:\t lOng 

Cong trlnh nay dU'\I'C hoan thanh v&:i S\f hi\ tr\1' cda chU'O'Ilg trlnh nghien cU:u C(J ban trong 
linh v'lc khoa h9c t'l nhien. 
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SUMMARY 

FREE CONVECTION FLOW IN VERTICAL CYLINDER WITH 
HEAT SOURCES OF POWER LAW FLUID 

In this paper the free convection fiow of power law :H.uid in cylindrical channel with heat sources 
is investigated. The heat sources are in the fiuid as well as inside the channel wall and are assumed 
constant and uniform distributed. 

The problem is solved by finite difference method. An asymptotic solution is given. The 
results with heat sources and without ones are compared. 
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