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pOI LUU NHIET TU DO TRONG KENH TRU CcO TiNH
DEN NGUON NHIET CUA CHAT LONG QUY LUAT MU

v{ DUY QUANG, NGUYEN VAN QUE

1. DAT BAI TOAN

Trong [2, 4] & xét bii todn &6i I nhidt ty do trong kénh phing 6 chitu cao hitu han khéng
cb vi cb b8 day cda chdt 1dng quy luit mi, trong [1, 3] xét bii todn trén kénh try. Trong bai todn
ndy ching t5i xét bii todn kénh tru cé chifu cao hitu han cé b diy v&i ngudn nhidt trong chit
1dng vi trong thanh. Toin bd kénh dwgc d4t trong khdi chit 1dng quy ludi mi v6 han. Ngudn
nhigt dwoe xem 13 phin b3 deu va khéng 441, nhiét d3 thanh ngoii ciing khéng d6i vi cho truée
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& diy D - dudng kinh trong cia kénh; H - chidu cao kenh § - be-day thanh;
T\ - nhigt @5 thanh; V., V, - thinh phin vin l;oc theo phwong z va r;

U* - vin t5c djc trung,
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k, n hé s8 dim d¥c vi chl 38 phi tuyén cla chit 16ng

s Coi B - mit &3, nhiét dung riéng ding 4p vi hé s§ né nhigs;
X, A; - hé s8 din n]uqt clia chit léng va cia thinh

p’ = p + gpz — p(0) - 4p suit kich ddng, n - hé s8 nhét gid dinh;
$, 81 - ngudn nhift trong chdt ldng vi trong thinh

P.g, Gpg - 38 Prantl vi Grashof suy réng;

o] dang khéng thir nguyén ta ¢é hé phwong trinh sau:
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Diu tién ta cé thé loai 71 bing cich t.J.ch phin (2.4) két hcrp véi (2.5) ta dwoc didu klen bién
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Ching ta gili hé ndy bing so dd sai phin twong ty nhi trong [1], chi khic di€u kién bién loai
mét cho T dwgc thay bdi di€u kién bién loai hai (3.1) nhw & trén.

4. PHAN TiCH KET QUA

weer @) Nghiém tiém cén, ' -
X¢ét trwdmg hop khi (H/D) — co. Khi dé & xa d3u vio ta c6 thd tim nghism mot chidu cda
b8 (2.1) - (2.5):
| Ve=0; Vi=Vilr)y T=T()
Thay vio (2.1} - (2.5) ta dwoc hé phwong trinh:

dp d dav,
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va didu kién bién:
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Giii hé nay dugce

T=—ar’+b (4.1)
V, =Gl / \W |2/ "sign (W )dr (4.2)
Véi
o=
T4
8 wb(1+8)  (sn—s/Aa)In{1+20)
b=1+ T —+ n - 3 (4.3)
W= 1br - -1-ar3 4.4

Cé thé chirng minh dwge W > 0 do d6 biu thic trén cé thd viée:
V, = GYn j wiirdr

Hai dai hrgng dwoe quan tim nhit 1 vin t8c trung binh Vo v 88 Nuselt trung binh Nu,.
Chiing ¢4 thé tinh nhv sau:
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Djc biét trong trudng hop s = 0 cé thé tinh hién dwoe cdc dai legng trén:

om (S () s
N
Nu, = 3nrf|-1P"9 h{n"mun(z)W}n - - (3.8)

Dé so sénh ta ldy P,, = 100, G,y = 4,795.107% n = 0,66; s (& dang ¢é thir nguyén)
= 10000W/m?; s; = 0 thi (4.5} cho

Vo =1,43.10"% Nu, =3.71.1073

Giai 58 cho L .
Vi = 1,40.107% Nu, =3,61.107°

sai khac 2,6%. Diéu n3y ching té so do tinh chip nhin dwec.
b) Vi du sé

Bai todn dwge gili véi cac s8 liéu sauw:

Tw = 25°C; T, = 15°C,

D=2m; H=20cm

p = 1000kg/m®; C, = 4,18.10°J/kg.K;

A =0,597TW/mK; k=71,35.10"2kg.s" 2m"!
8=1810"*K"Y n=0,066;

M =4); §=D/8

Két qui sd:
Vao = 3,02.107%;, Nu, =2,47 khi s=10000W/m3;, s, =0
So véi khi khéng c6 ngudn nhiét ting 2,3%
Vo = 2,96.107%; WED' =2,37 khi s=0; s; = 10000W/m>
So véi khi khéng cé ngudn nhigt ting 0,3%
D% thi phén b8 T, V, trong truwdmng hop khéng ¢ vi 6 ngudn nhiét dwec cho & hinh 2, 3.
5. KET LUAN
So Sa.nh VOI- trwdmg hO'p khdng ¢6 ngudn nhigt ta thdy ngudn nhigt lam ting cm;mg d6.dong

d&i lwu cfing nhw trao ddi nhiés cia chit léng véi thénh kénh. Tuy nhién inh hudng nay 13 bé
trong trudmg hop ngudn nhiét ‘¢hi c6 & trong thinh.
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1 " pos

0,54 0,025
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Hink 2. Phan b3 nhigt d3 tai z = h/2 Hinh 3. Phan b8 vén téc tai z = h/2
1. khéng ¢ ngudn nhidt 1. khéng cé ngudn nhids
2. ¢6 ngudn nhiét trong thanh 2. ¢4 ngudn nhidt trong thinh
3. ¢ ngudn nhigt trong chit long 3. ¢6 ngudn nhiét trong chit léng

Céng trinh ndy dwge hoidn thinh véi sy hd tro cda chwong trinh nghién céu co bin trong
linh vyc khoa hoc tir nhién.
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SUMMARY

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

In this paper the free convection flow of power law fluid in cylindrical channel with heat sources
is investigated. The heat sources are in the fluid 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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