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TOM TAT

Muc dich ciia nghién cizu ndy 13 xdc dinh cac hé sé phan iéng nhiét cua vach aeong xay
dung trong diéu kién Viét Nam dé sir dung cho tinh todn tai nhiét. Trong nghién cizu nay, mét
chwong trinh Matlab dwroc phét trién dya trén phirong phdp hoi qui mién tan sé dé thiét lap
ham truyén da thirc s dan nhiét tirc thoi qua twong xay dung. Cac hé sé phdn ing nhiét dat
duwoc dua vao su bién doi Laplace cia ham truyén da thirc s. Két qud tinh toan cho thdy cac
ham truyén da thirc s bdc 5 cua truyén nhiét phia ngoai, xuyén qua vao phia trong cia nong
xay dung duwoc tim tai 55 diém dau tién cia N=11 x(7-2)+1 diém tan sé trong ddi tan sé wy,
tir 107 dén 1072 radian/s va phan tram sai sé giira hé sé truyén nhiét U va tong cac hé sé phan
#ng nhiét cua truyen nhiét phia ngoai, xuyén qua va phia trong cia véich twong theo cong
therc ldn liot 12 7.44x10%, 5.83x10°9%, 5.86 x10-9%.

Tir khoa: Hé sé phan ing nhiét; teong xay dung; phirong phdp héi qui mién tan sé; dan nhiét
tirc thot; tai nhiét.
ABSTRACT

The objective of this research is to determine the thermal response factors of
building wall to use for thermal load calculation of building in Viet Nam condition. In this
work, a MATLAB program was developed based on the frequency domain regression
(FDR) method to estimate the polynomial s-transfer function of transient heat conduction
of building wall. The values of thermal response factors were obtained by applying
Laplace transforms on the polynomial s-transfer function. The calculated results showed
that the fifth-order polynomial s-transfer functions of the outside heat conduction Gx(s),
across heat conduction Gy(s) and inside heat conduction Gz(s) of building wall were found
at the 55 first points of N=11x(7-2)+1 frequency points within the frequency range of 10’
to 10 radian.s™, and the error percentage between the thermal transmittance coefficient
U and the sum of thermal response factors of the outside heat conduction, across heat
conduction and inside heat conduction of the building wall were 7.44x10°%, 5.83 x10°%,
5.86x10%%, respectively.

Keywords: Thermal response factors; building wall; frequency domain regression method;
transien heat conduction; thermal load.
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1.  GIOI THIEU

Trong nén kinh té dang phat trién, cac toa
nha cao ting, khach san, khu nghi dudng va cac
nha may xi nghiép ngay cang duoc xady dung
nhiéu hon doi hoi bd sung cac phuong phap tinh
to4n nhiét vat lieu moi dé co thé dap ung yéu
cau xay dung cong trinh xanh hién nay.

Viéc tinh toan tai nhiét 1a nhiém vu cbt
yéu trong thiét k& va mo phong céc qué trinh
nhiét qua két cdu bao che cua cong trinh. Dbi
v6i cac toa nha & khi hau nhiét doi, dong
nhiét qua két ciu xay dung chiém phan Ién
phu tai nhiét, do d6 viéc tinh toan chinh xac
dong nhiét nay 1a diéu rat quan trong. Thong
thuong, tinh toan dong nhiét qua két ciu xay
dung thuong tinh theo trang thai 6n dinh vi
don gian nhung c6 nhuge diém 1a do chinh
xac khdng cao. Thuc té dong nhiét qua ciu
trdc xady dung 1a dong nhiét khéng on
dinh(phu thudc thoi gian) va tinh toan dong
nhiét khong 6n dinh c¢6 wu diém dy doan
chinh x&c tai nhiét va tai dinh nhung cé
nhuge diém 14 tinh toan rat phac tap. Do d6
cac nha khoa hoc trong qua trinh xay dung
phuong phép tinh toan da don gian hoa bai
toan dong nhiét tic thoi qua két cdu xay
dung dya vao phuong phap chuyén doi
Laplace va Laplace nguoc dugc dé xuat som
nhéat bai Churchill va Brisken[1,2]. Dya trén
nghién cau cua Churchill va Brisken,
Stephenson va Mitalas[3-6] di cai tién va dé
Xuit mot phuong phéap tinh dong nhiét tuc
thoi qua cau trdc xay dung dya vao cac hé sb
phan ng nhiét. Trong phwong phéap nay,
dong nhiét tc thoi lién quan dén gia tri nhiét
do hién tai va gia tri trudec d6. Tuy nhién,
chudi céc gia tri hé s phan tng nhiét caa ciu
trdc xay dung thuong rat dai, vi vay qué trinh
tim nghiém cta ham hyperbolic rat phuc tap
dan dén tinh toan sai do mat nghiém, dic biét
la nhitng nghiém & gan nhau. Mot phuong
phap cai tién sy tim nghiém mau s6 ham da
thire dua vao su ddi dau cua nghiém trén truc

toa do duoc d& xuat, nhung phuong phap nay
¢6 nhuoc diém 14 ting do phuc tap khi tinh
todn[7]. Phuong phap khong gian trang thai
cling dugc dé xuat dé tranh sy mat nghiém,
vu diém ciia phuong phap nay 1a hé s phan
g nhiét cua cau tric xay dung dugc tim ma
khong can tim nghiém cua ham truyén da
thirc[8]. Gan day, Chen va cong su [9] trinh
bay phuong phéap diém lu6i dya trén ky thuat
nhan dang hé thong dé xac dinh ham truyén
cua ciu tric xay dung kin tir dix lieu thi
nghiém. Tac gia két luan ring ky thuat nay
c6 thé tim hé sé phan tng nhiét cua cau tric
xay dung khong dong nhat. Phuong phéap hoi
qui mién tan sé duogc phét trién dé thiét lap
ham truyén dan nhiét cua cau tric xay dung
nhiéu 16p theo dic trung phan tng tan sé Iy
thuyét cia né va duoc tinh toan dua trén
phép nhan nhiéu ma tran bén trong pham vi
tan s6 xem xét[10]. Wang va Chen [11-13] &
xuat mot mé hinh tinh tai nhiét cho cau trac
xay dung dua trén phwong phap hoi qui mién
tan s6 dé xac dinh cac hé sé cua ham truyén
dan nhiét. Theo két qua tinh toan, cac tac gia
khang dinh rang ham truyén da thic s dat
duogc tir ly thuyét phan Gng tan sé cua cau
tric xay dung dua vao phuwong phap hdi qui
mién tan s6 la twong dwong ham truyén
hyperbolic s theo céc sé hang cua tan sb dic
trung. Dé giam bét cac budc tinh toan cho
c4c cAu tric xay dung c6 nhiéu hé sb phan
ng nhiét, mot phuong phap tinh hé s phan
g nhiét theo chu ky thoi gian ciing duoc dé
Xuat, trong nghién cau nay, hé sé phan tng
nhiét theo chu ky dugc xac dinh theo céc cuc
va phan du ctiia ham truyén da thuc s[14]. Dé
rit ngan khoang cach thoi gian giira hai gia
tri caa hé sd phan ung nhiét nhim ting do
chinh xac va phu hgp véi cac gia tri thoi gian
thuc té thi nghiém, Wang va cong su [15] da
nghién ctu va két luan rang ddi véi cau trdc
xay dung nhe va trung binh thi cac hé s ham
truyén dan nhiét cd thé duoc tinh véi budc
nhay thoi gian 14 60 gidy con cau tric xay
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dung nang la 300 gidy. Tém lai, dé tinh dong
nhiét tirc thoi qua véach tuong xay dung thi hé

s6 phan (ng nhiét dong vai tro rat quan trong.

Hién nay phuong phap hdi qui mién tan sb
dugc sir dung rong rdi dé tinh toan hé sb
phan ung nhiét vi n6é c6 d6 chinh x&ac cao.
Tuy nhién, d6i véi mdi loai vat lidu xay dung
khac nhau thi hé sé phan &ng nhiét s& hoi tu
khac nhau vi ddc trung tan s6 khac nhau.

Muc dich cta nghién ciu nay la stir dung
phuong phap hoi qui mién tan sé dé tinh toan
céc hé sé phan tng nhiét cia vach tuong xay
dung theo tiéu chuan Viét Nam nhim xay
dung co so dir liéu dé sir dung cho viéc tinh
toan dong nhiét tuc thoi khi tinh toan tai nhiét,
tai lanh va md phong dong nhiét tic thoi dé
xé&c nhan giita ly thuyét va thuc nghiém.

2. COSOLYTHUYET
2.1 Phwong phap hdi qui mién tan sb

Thong thuong, cau trdc xay dung cua
cac toa nha thuong cd nhiéu hon hai 16p.
Trong nghién cau nay, vat lieu moi 16p cua
tuong xay dung duoc xem nhu 14 dong nhit
ca vé tinh chat, hé s6 dan nhiét va nhiét dung
riéng. v.v...Phuong trinh vi phan dong nhiét
truyén qua céc 16p tudng xay dung xem nhu
la mot chiéu va c6 dang duoc tinh nhu sau:

O°T(xt) A JT(xt)
Ox? pc, ot

1)

O day, T la trudong nhiét do phu thuoc
toa d X, va thoi gian t. Con 4, pvac, la hé s
dan nhiét, khdi lugng riéng va nhiét dung
riéng cua vat liéu.

Dong nhiét tai vi tri toa do x va thoi
gian bat ky t dugc tinh nhu sau:

oT (x,1)
X\)=-—~A—= 2
q(x,t) ax (2)
Khi thira nhan ring céc tinh chit caa vat
liéu twong nhu hé sé dan nhiét, khdi lwong
riéng va nhiét dung riéng moi lép tuong la

khong doi, va gia tri nhiét do T(x,0)=0, thi
phuong trinh (1) va (2) dwoc biéu dién qua
bién Laplace s lién quan dén dong nhiét va
nhiét do ca hai bé mat nhu cong thuc sau[1-7]:

{Ti (S)}M(S){TO(S)}{A(S) B(S)}{TO(S)] 3)
q(s) 0,(s)] [C(s) D(s)] ()
M(s) la ma tran tich cua toan bo véach

tuong va n6 dugc tinh nhu cong thic (4):

A(s) B(s)

M) {C(s) D(s)

} M, ()... M, (s) (4)

O day Mi(s) 1a ma tran cua I6p tha i va
duoc tinh nhu sau:

Mi(s){g S} (i=1,2...n) (5)

va mdi phan té cua né duoc biéu dién qua
ham hyperbolic vai bién Laplace s nhu sau:
A =D; =cosh(Li\/s/a) (6)
B, =—R;sinh(L\/s/a)/(Liy/s/a) (7)
Ci =-L/s/a sinh(L/s/&)/R; (8)

Trong d6 Li, Ri va a =(4/pc,)la chiéu
day, nhiét tro va hé sé dan nhiét do 16p thi i
Cua tuong xay dung.

cong thac (3) cd thé viét lai dya trén
su lién quan cua nhiét d6 va dong nhiét cua
hai bé mit nhu sau:

{qo (s)} _ {—Gx (5) G (sTo (s)} )
q(8)] [=Gy(s) G,(5)] Ti(s)

Trong d6G, (s), G,(s) va G,(s)la
cac ham truyén nhiét phia ngoai, xuyén qua
va phia trong cua vach tuong. bay la cac
ham siéu viét. Khi A(s)D(s)-C(s)B(s) =1thi

Gy (s), Gy(s) va G,(s)duoc tinh nhu sau:

G, () =A(s)/ B(s) (10)
G, (s) =1/B(s) (11)
G, (s) =D(s)/B(s) (12)
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Khi thay s = jw vao cong thuc (10-12)
thi cac ham nay tro thanh ham phac G, (jw),
G, (jw)vaG, (jw), va day chinh 1a cic dic
trung tin sb cua truyén nhiét phia ngoai,
Xuyén qua va phia trong cua vach tuong.

Khi thira nhan rang cac ham truyén véch
tuong c6 thé biéu din qua ham truyén
hyperbolic G (s)dang da thtrc dya trén phuong
phép hdi qui mién tan sb nhu sau[10-12]:

Glo) - ot B Bt BS' B(s) (13)

Lrags+a,s® +..+a,s"  1+A(S)

O day:e and B la cac hé sb thyc, r
va m 1a bac cua tir 6 va mau sb. Khi thay
S= jo, (k=1,2...N) vao cdng thuc (13) thi ta
c6 cbng thiac duoce tinh nhu sau:

59

Cac gia tri N diém tang s6 duoc tim
[0"10™] |
N =10(n, —n,)+1va tan sd xic dinh theo
@, =10 D) IND (1 5 N) Ham
phitc nhu cong thic (14) c6 thé biéu dién
thanh hai thanh phan d6 1a phan thuc va phan
40 tai diém tht k ndo d6 nhu cong thic (15):

G(jo) =P, + jQ

Cac hé sd cia ham da thuc (13,14)
duogc tim dya trén ham chuan[11] nhu sau:

trong pham Vi

(15)

J(O)=(H"0-g") (HO-Q) (16)

O day dau * 1a luong lién hop phic, 6™,
g7 va H dugc tinh nhu sau[11]:

HT:[ﬂo BB b by oaoay e (A7)

é(ja)k)=ﬁ°+ﬂ.1jwk +ﬂ2.(jwk2)2+“'+ﬂr(.jwk)r _ I§(ka) (14) gT :[G1 GZ GN] (18)
Lrayjo, +ay(jo) +. 4+, (jo)"  1+A(jo,)
1 jo (jw1)2 (jw1)3 (jwl)4 -joG, _(ja)1)ZG1 _(jw1)361 _(jw1)4G1 |
l jo, (jwz)z (jwz)3 (jwz)4 - oG, _(jwz)ZGz _(jw2)362 _(jw2)4Gz
H=1 jo, (jo) (o) (o)  -joG -(j0) 6, -(jo)'6, -(ju)'C, (19)
_1 joy (jﬁoN)2 (J.C‘)N)3 (ij)4 o — oGy _(ij)ZGN _(ij)SGN _(ij)4GN ]

bat r=real(H"H) V& 20=real(H"g+H'g")

. A
Khi thua nhan ton tai ham € no la

9 - A A\ - - N
cuc tiéu cia ham muc tiéu @=min{j(@)}, thi
ham muc tiéu cé thé biéu dién:

2H THO=HTg+HT g (20)
B Vo 0 -V, 0] v,
o) v, 0 -V, o}
-V, 0 v, 0 Vg
0] -V, 0 \A 0
v, 0 Vg 0 Vg
1_, _ :
W, —-s, -W; s, W
S, Wy -S, -Wg sg
W3 S, Wy —Sg W,
-S, -Wg; Sg W, -—Sg
Wy —Sg -W, Sg W

thi cong thirc (20) co6 dang:

A A
ro=0 hoico=r"'e (21)
Giatricua TIva® duoc tinh nhu sau:
WS, W, -S, W,
-S, W, S, -Wg -Sg
W3 =S, W5 S W
s, ~Wg -Sg5 W, Sg (22)
Ws Sg W7 —Sg Wy
u, o -u, o Ug
o u, 0 -Ug O
-u, o Ug 0 —Ug
0o -ug o© Ug 0
Ug 0 -Ug 0 U
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] @3

Gia tri cua Vi, Wi Ui va Sj dugc tinh
nhu sau:

=, W -s, -w S

2 3 Y 7

-0 U, 0U, 0

N N
W, :;wliQk U, Zkzwi (Qk2+ Pk2) (24)

=1 =1

Str dung két qua dat duoc tir (22) dé
tinh dic trung cua ly thuyét ting sé (10-12),
gia tri cac hé sb phan tng nhiét xuyén qua
cua vach tuong xay dung dat dugc tur céng
thie (11) duoc tinh nhu sau:

Y, =U +z

m

:_Z (1 esAr) e(]—l)SAz’

= AT

(1 e%7) (25)

(26)

O day U 1a nhiét tro cta vach tudng xay
dung, thoi gian t = jAt(j=1, 2, 3...), & la
phan du cia G, (s)/s’ va duoc tinh nhur sau:

=) @)
ST A(S)

O day A(s;)1a dao ham cua 5\(5) tai

nghi¢m thtr i va s ( i=1,2,3..m) la nghi¢m
thae m ciia mau s 1+ A(s).
Gia tri cua cac hé sb phan tng nhiét bén
ngoai va bén trong X;vaz;(j=1, 2, 3...)
duoc tinh toan gidng (23) va (24) choG, (s)
vaéz (s) . Dong nhiét tuc thoi qua vach tuong
tai bé mat trong va ngoai vach lién quan ca
thoi gian, nhiét d6 hién tai va qua khir dugc
tinh nhu sau[1-11]:

0 |I+ZZ] it-jo YT ZYj ot-jo (28)

ZXjTo,t—19+Yo it +ZY] it-jo (29)

x

q ()_ XoTot

O day: X, (W/m?K)la h¢ sé phan

Gng nhi¢t bén ngoai (j=0,1,2..n), Y,
(W /m?K)Ia hé sb phan ung nhiét xuyén
qua(j=0,1,2..n) vaZ, (W /m’K )la hé s6 phan
ung nhiét bén trong(j=0,1,2..n), T.

nhiét d6 bé mat bén trong va bén ngoai.

la

[ 0

2.2 Céu tric twdng xay deng

Trong nghién ctu ndy, tuong don (bé
diay qui woc: 110mm) gach dat sét nung
(QCVN 09:2013/BXD) nhu hinh 1 dugc chon
dé tinh toan cac hé sé phan ung nhiét vi déy 1a
loai twong xay dung phd bién & Viét Nam.

- Lép vira trat 6=15 mm
- Gach ddt sét nung 6 =103 mm

- Lép vira trat 6 =15 mm

Hinh 1. Cdu tric cia twong don.

Chi tiét vé tinh chat cua tuong xay dung
duoc thé hién nhu trong bang 1.

Bdng 1. Chiéu day va tinh chdt fuong

Mo ta |Chiéu| Hésé | Khéi | Nhigt| Nhiét
day | dian | lwgng | dung | tré

3(m) nhiét | riéng | riéng R
A p G (m2K/W

(WImK)| (kg/m3) (3/kgK)

Lépvira | 15 | 0.93 | 1800 | 840 |0.0161
Lépgach | 105 | 0.52 | 1300 | 880 |0.2019
Lépvira | 15 | 0.93 | 1800 | 840 |0.0161

Trong nghién ciru nay, mot chuong trinh
Matlab dwoc phat trién dua vao mé hinh hoa
toan hoc bén trén dé tinh toan cac gid tri hé s6
phan trng nhiét cta vach tuong xady dung, so
d6 thuat toan dugc md ta nhu hinh 2.
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Doc: kich thuéc va tinh
chat cua vach tuong

!

Tinh: ting sb
va ng,nz, N, ok

!

Tinh ma tran
tich cua cac

!

Tinh ddc p’nh
tang so6

Tinh: Ham truyén da thic
s, CAC cuc va phefm du cua
1
Tinh: Hé s6 phan
ung nhiét X;,Y;,Z;

Kiém tra hoi tu
M M M
=X V. =X Z.=U
. =l J j=1 J

Hinh 2. So d6 thugt ton tinh hé s¢ phan i#ng
nhiét.

Trong tinh todn nay, viéc lya chon

chinh xé&c s diém tan s rat quan trong. Céc

gia tri cua day tan s ni,nz va sb diém tan sb

N duoc lya chon phy thugc vao tinh chat vat
liéu cua twdng nhu vat liéu c6 cau trdc ning,
trung binh va nhe. Bé tang do chinh xéc cua
qua trinh tinh toan, dic tinh ting sé c6 gié tri
tir N2 d&én N2 bén trong N diém tan s duoc
lva chon véi didu kién Ni>1va No< N dé
xay dyng ham truyén da thic s. Trong sudt
qua trinh tinh toan, cac hé sé cua ham truyén

da thirc s nhu n, m,n;,n,, N vaN, dugc thay

¥
d6i cho dén khi théa min diéu kién hoi tu
(cdng thuc 30). biéu kién dé kiém tra gia tri
cua hé sé phan ung nhiét ding hay sai d6 1a
téng cac hé sb phan ung nhiét phai bang hé
s6 truyén nhiét U(W/m2K) cia vach tudng
nhu cong thic sau[7-15]:

M M M
IRIEIREIWIEY (30)
=l 1 1

O day U la hé sb truyén nhiét cua vach tuong
va duoc tinh nhu sau:

1

Rvua + Rgach + Rvua

(31)

Trong d6: Rvia(M?K/W), Rgach(M?K/W) la
nhiét tro cua Iop vira va I6p gach caa tuong.

_5.76596 E + 2s° +20.52861s* +1.57038 E —1s® +3.27745 E — 4s? +1.65566 E — 7s +9.33195 E —12 (32)

é‘x (S) 5 4 3 2
s° +1.16256 E —1s™ +1.76683 E —3s” + 7.48867 E — 65 +9.05539 E —9s + 2.18158 E —12
G, (5) = —3.73796 E — 3s® + 3.74384 E —55* —5.00301E — 7s° + 2.91567 E — 952 —1.30533 E —11s + 2.53427 E - 14
Y s° +6.39119 E —3s* + 2.57115 E —55° + 4.20341 E — 852 +3.09404 E — 115+ 5.93646 E —15
&, (s) = 5.76596 E + 255 + 20.52862 5% +1.57038 E —15° + 3.27745 E — 452 +1.65566 E — 75 +9.33195 E —12 (34)
,(s)=

s° +1.16256 E —1s* +1.76683 E — 3s® + 7.48867 E —65% +9.05539 E —9s + 2.18158 E —12

Bdng 2. Hé so phan #ng nhiét cia vach nirong xay dung

j X(j) (W/m2K) Y(j) (W/m?K) Z(j) (W/m?K)

1 17.692758884088555 0.358414062908375 | 17.692758892782006

2 -11.557014807303762 2.065745782193964 | -11.557014818820837
3 -1.277732832644018 1.185332497637180 -1.277732833811779
4 -0.401232480732582 0.422490663005649 -0.401232478023299
5 -0.127340528173747 0.152298587250957 -0.127340527298692
6 -0.040421149410789 0.054940194440758 -0.040421149132950
7 -0.012830741967018 0.019816814201323 -0.012830741878825
8 -0.004072817033803 0.007147935853234 -0.004072817005808
9 -0.001292819904215 0.002578264071633 -0.001292819895328

(33)
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10 -0.000410375249091 0.000929981133487 -0.000410375246270
11 -0.000130263963695 0.000335444658397 -0.000130263962799
12 -0.000041349229212 0.000120995055470 -0.000041349228927
13 -0.000013125339564 0.000043642976812 -0.000013125339473
14 -0.000004166330109 0.000015742043488 -0.000004166330081
15 -0.000001322503429 0.000005678162932 -0.000001322503420
16 -0.000000419797585 0.000002048116200 -0.000000419797582
17 -0.000000133254863 0.000000738756534 -0.000000133254862
18 -0.000000042298620 0.000000266469850 -0.000000042298619
19 -0.000000013426701 0.000000096115808 -0.000000013426701
20 -0.000000004261990 0.000000034669020 -0.000000004261990
21 -0.000000001352868 0.000000012505133 -0.000000001352868
22 -0.000000000429436 0.000000004510608 -0.000000000429436
23 -0.000000000136314 0.000000001626978 -0.000000000136314
24 -0.000000000043270 0.000000000586852 -0.000000000043270
> 4.270219489599711 4.270219489032414 4.270219489531991
) 4.270219489281749 4.270219489281749 4.270219489281749

3. KET QUA VA THAO LUAN

Két qua tinh toan theo phuong phap hoi
qui mién tan s6 va chuong trinh Matlab dugc
phét trién & trén cho thay rang ham truyén da
thirc s bac 5 caa truyén nhiét phia ngoai éx (s),
Xuyén quaéY (s)va phia trong éz (s) cua vach
tuong duoc thé hién nhu cong thuc(32-34).
Trong tinh toan nay, cac gia tri caa pham vi dai
tan s6 ni1, n2 va sé diém tan sé N duoc xac dinh
tai 9,2 va 55(N =11(n, —n,) +1). Hé s6 phan
ung nhiét duoc tim dya vao céng thirc(25-26)
twong tng cho truyén nhiét phia ngoai, xuyén
qua va phia trong dugc thé hién trong bang 2,
su hoi tu cua tong cac gia tri cia hé sé phan
ing nhiét tai gia tri j=24. Phan trim sai s giira
hé s6 truyén nhiét U va tong cac hé sé phan
ing nhiét cia dan nhiét phia ngoai, xuyén qua
va phia trong cta vach tuong theo cong thac
(28) lan luot la 7.44x10°% , 5.83x10°% |,
5.86x10°%.

4. KET LUAN

Trong nghién cuu nay, mot chuong
trinh Matlab dya trén phuong phap hoi qui

mién tan s da duoc phat trién dé tinh toan
hé sb phan &ng nhiét caa vach tuong xay
dung ¢ diéu kién Viét Nam. Ham truyén da
thac s cua truyén nhiét phia ngoai, xuyén
qua va phia trong dugc xac dinh tai pham vi
dai tan s6 ni, n2 va sé diém tan s6 N 12 9,2
va 55. Sai sb gitra hé s6 truyén nhiét U va
tong cac hé sé phan ung nhiét cua truyén
nhiét phia ngoai, xuyén qua va phia trong
cia vach tuong 1a7.44x10°% , 5.83x10°% ,
5.86x10°%.Sai s6 nay rat nho chang to két
qua tinh toan c6 do chinh xac cao.

Két qua nghién cau nay s& duoc su
dung lam dir liéu dé tinh toan va mo phéong
dong nhiét tuc thoi xuyén qua cac loai vach
tuong xay dung pho bién ¢ Viét Nam.

LOI CAM ON

Téc gia chan thanh cam on su tai tro vé
kinh phi nghién ciu trong khuén khé dé tai
nghién ctiu khoa hoc cép truong trong diém
T2016-65TD cua truong DPai hoc Su pham
Ky thuat Tp.HCM.
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