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CUA MOT HE THONG DUN NU'O'C NONG
DUNG NANG LUONG MAT TROI BANG THUC NGHIEM

AN EXPERIMENTAL STUDY ON THERMAL POWER AND PERFORMANCE
OF A SOLAR WATER HEATING SYSTEM
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Toém tat:

Bai bdo trinh bay két qua nghién clru thuc nghiém dé& xac dinh cong suat va hiéu suét cia mét hé
thdng dun nudc ndng bang ndng lugng mat trdi dat tai thanh phé Nha Trang, tinh Khanh Hoa. Muc
dich ctia nghién cltu la cung cdp cho ngudi doc s6 liéu danh gia cong suat va hiéu suat tai thuc dia
ctia mot mau bo thu ndng lugng mét trdi ki€u 6ng thiy tinh chan khong dang st dung & Viét Nam.
Két qua nghién cltu cho thay hiéu suat thuc té€ do dugc nhd hon so véi cac két qua da dudc cong
b6 d6i vé&i bd thu cung loai va la ¢ s@ tham khao dinh hudng cho cac tinh toan thiét k€ cling nhu
tinh todn kiém tra cac hé théng bd thu tuong tu.

T khoa:
B& thu n&ng lugng mét trdi ki€u dng chan khdng, hiéu suét nhiét.
Abstract:

This article presents results of an experimental study on thermal power and performance of a solar
water heating system located in Nha Trang City, Khanh Hoa Province. The aim of this study is to
provide data for evaluation of thermal power and performance of a glass vacuum tube solar
collector in Vietnam. The test results revealed that measured performances are smaller than the
published results for the same class of collectors and will be reference bases for design and test
calculations of similar systems.
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Evacuated tube solar collector, thermal performance.

1. DAT VAN BE Dé d6i phé voi tinh hinh ngay cang can
kit ngudn nang luong hoa thach va bién
d6i khi hau anh huoéng xau dén moi
Ngay nhan bai: 12/08/2015; Ngdy chap nhan:  truong thi viec su dung cdc nguoén nang
20/08/2015; Phan bién: PGS.TS. Pham Van Tri.  lugng tai tao 1a yéu cau cap bach. Trong
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sO cac ngudn nang luong tai tao thi nang
lwong mit troi (NLMT) 13 ngudn c6 trién
vong hon ca va ngay cang dugc khai thac
st dung nhiéu hon. NLMT c6 thé su
dung dé san xuit dién ning hodc dé cung
cép nhiét cho nhiéu tng dung khac nhau,
trong d6 dun nudc nong 1a mot iing dung
phé bién hién nay. Viéc dun nudc néng
bé'mg NLMT dugc thuc hién trong cac hé
thdng thiét bi chuyén dung ma trong cic
hé théng nay thi bo thu NLMT la bo
phan quan trong nhit. B6 thu NLMT &
day 1a thiét bj chuyén dbi birc xa mat troi
thanh nhi¢t nang dun nudc noéng lén,
cung cap cho nhu cau sir dung trong sinh
hoat dan dung ciing nhu cho nhiéu qua
trinh cong nghé dic thu. C6 nhiéu kiéu
bo thu NLMT dugc st dung trong thyc
té, nhung phé bién 1a kiéu tim phang va
kiéu ong thuy tinh chan khéng. Bo thu
kiéu ong thuy tinh chan khong 1a kiéu
duoc st dung phé bién & nhiéu nude, dic
biét 1a Trung Quéc va Viét Nam vi ¢o
nhiéu vu diém da dugc kiém chung qua
thuc tién nhu cdu tao don gian, dé 1ép
dat, bao tri, stra chira, déng thoi co gia
thanh hop ly véi hi€u qua st dung cao.
Khi tinh toan thiét ké ciing nhu tinh toan
kiém tra hiéu qua lam viéc cua cac hé
thong thiét bi dun nudc néng bang
NLMT thi viéc xac dinh cac dac tinh bo
thu nhu coéng suit, hiéu sut la yéu cau
bit buoc. Cho dén nay di co rat nhiéu
nghién ctu vé bd thu NLMT kiéu nay
bang 1y thuyét ciing nhu thyc nghiém cia
nhiéu tac gia trong va ngoai nudc.

O trong nudc, tac gia Nguyén Quén [1]
dé xuit phuong phap thuc nghiém dé
nghién ctru xac dinh cac thong sé dic
trung cua bo thu kiéu tim phang. Tac gia
Ha Dang Trung [2] nghién ctru thuc
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nghiém hiéu qua ciia b thu NLMT kiéu
hop phang mong c6 canh bén trong. Viéc
ché tao, thir nghiém va danh gia hiéu suat
ciia bo thu NLMT kiéu ong thuy tinh
chan khong st dung 6ng nhiét da duoc
thuc hién boi nhom tac gia Hoang An
Quéc va cac cong su [3]. Tac gia Lé Chi
Hiép va cac cong su [4] danh gia kha
ning cip nhiét cia cic bo thu NLMT sir
dung 6ng nhiét thong qua viéc danh gia
hiéu suit bd thu bang thuc nghiém.
Nhom tac gia Hoang An Qubc va cic
cong su [5] dd xdy dung phan mém dé
xéc dinh hiéu sudt by thu NLMT kiéu
6ng thuy tinh chan khong s dung dng
nhiét. Tac gia Nguyén Nguyén An [6]
xdy dung hé théng cung cip nudc nong
két hop bo thu NLMT va bom nhiét dé
dap tmg nhu cu nudc néng cho cac ho
gia dinh.

Trén thé gidi, thoi gian gan day di co
nhiéu tac gia nghién ctu, danh gia hiéu
suat bo thu ca bang ly thuyét 1an thuc
nghiém. Mot sd nghién ctru dién hinh
nhu C.H. Bae va cac cong su [8] nghién
ctru hiéu suit nhiét cua hé théng dun
nuée noéng ding b thu kiéu éng chan
khong voi éng nhiét c6 x¢é ranh dat tai
Jinju, Han Qudc. I. Budihardjo va G.L.
Morrison [9] danh gia hiéu suit cac thiét
bi dun nudc néng bang NLMT bang cach
do thuc nghiém trén hai hé thong thiét bi
dung bo thu tim phang va bo thu ong
thity tinh chan khong st dung tim phan
xa dat tai Sydney, Australia. Phan tich
béng thuc nghiém hiéu sudt nhiét cua céac
b6 thu NLMT kiéu tdm phing va
kiéu 6ng thity tinh chan khong dit tai
Pai hoc Padova, Y duoc thuc hién bai
E. Zambolin va D. Del Col [10].
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Runsheng Tang va cac cong sy [11]
nghién ctru anh huong cta goc nghiéng
dén hiéu suat bo thu NLMT kiéu 6ng
thiy tinh chan khong dat tai Van Nam,
Trung Qudc. Tin-Tai Chow va cc cong
su [12] dénh giad hi¢u sut cua cac hé
théng dun nuéc noéng bang NLMT kiéu
6ng thuy tinh chan khéng va kiéu ong
thiy tinh chdn khéng co sir dung 6ng
nhiét bang mo phong sd va bang thuc
nghiém ¢ Hong Kong. Két qua cho thay
hiéu sudt bo thu kiéu dng nhiét cao hon
chut it nhung thoi gian thu hdi von thi
bang nhau. Xinyu Zhang va cac cong su
[13] kiém tra béng thyc nghiém hiéu sut
ctia hon 1000 hé thong thiét bi dun nudc
noéng gia dung bang NLMT kiéu 6ng
thily tinh chan khong theo céc tiéu chuan
cua Trung Qubc.

Viéc nghién ctru danh gia cac dac tinh co
ban ciia bo thu NLMT nhu cong suit,
hiéu suit dd va van duoc nhiéu tic gia
quan tdm thyc hién. Cac cong ty san xuat
6ng thity tinh chan khéong ciing nhu céc
cong ty san xuit thiét bi dun nudc néng
bang NLMT, khi dua san phdm ra thi
truong thong thuong cd cong bd mot s6
dac tinh ky thuat cia ching, trong d6 co
cong suét, hiéu sut. Tuy nhién van dé
dat ra 1a: khi ldp ddt mot hé thong bo thu
NLMT cu thé & mét dia diém nhat dinh
trong diéu kién Viét Nam (bao gdm diéu
kién khi hau ciing nhu cac diéu kién k¥
thudt va kinh té nhu chat luong dng thuy
tinh nhap ngoai dugc cung cap trén thi
truong, trinh d¢ va trang thiét bi ché tao,
lap dat, thiét bi do dac...) thi cong suat,
hiéu suit ctia hé théng s& nhu thé nao, ¢o
sai khac nhiéu so véi céng bd cia nha

san xudt hay khong? Co sé nio s& giup
ich cho viéc dinh hudng thiét ké ché tao
cling nhu tinh toan kiém tra cac hé thng
thiét bi bo thu nhu vay? Vi thé viéc
nghién ctru thyc nghiém, danh gia cong
suét, hiéu suit cua mot hé théng su dung
b6 thu NLMT kiéu 6ng thiy tinh chén
khéng trong diéu kién nudc ta dé co
duoc s6 liéu thyuc té dinh hudng cho viéc
thiét ké ché tao hay thiét ké kiém tra 1a
yéu cau can thiét.

2. CO SO' LY THUYET

Cong sudt nhiét cia bo thu NLMT la
nang luong hitu ich ma bd thu nhéan dugc
trong 1 gidy. Cong suit nhiét dugc xac
dinh béng hiéu cua biurc xa nhiét ma bd
thu hap thu duoc va tong ton that nhiét tir
bd thu ra moi truong (tinh trong 1 gidy).
Do nhiét @6 cua bo thu 16n hon nhiét do
mdi truong nén luén cé sy truyén nhiét
bang dbi luu va buc xa tir bd thu ra moi
truong xung quanh. Vi vy, tong ton that
nhiét nay co thé duoc tinh béng tich cua
hé sb ton that nhiét toan phﬁn cua bo thu
véi chénh 1€ch gilra nhiét d6 trung binh
bé mat bod thu va nhiét d6 moi truong. Do
do, cong suét nhiét ctia bo thu dugce xéc
dinh nhu sau [7]:

Qu:Ac'S_Ac'UL'(tm_ta) (D

Trong cong thirc nay, Ac¢ 1a dién tich bé
mat hép thu cua bd thu, S 1a nang lugng
burc xa duoc hép thu trén 1 m® mit phé'ing
b thu trong 1 gidy, Uy 1a hé sb ton thét
nhiét toan phan ctia bo thu, 7, 1a nhiét do
moi truong, ¢, 1a nhiét do trung binh bé
mat cia by thu. Tuy nhién, theo [1], [7]
vi nhiét do trung binh cua bé mit bo thu
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khé do hodc khé xac dinh bang giai tich
nén dé thuan tién hon, nguoi ta dua ra hé
sO nhan nhiét F 1a ti s6 giita nang lugng
httu ich thuc cua bd thu va nang lugng
hitu ich cuc dai dat duoc khi toan bd bé
mat hép thu cta bo thu c6 nhiét 3o déng
déu va bang nhiét d6 nudc di vao bo thu
(twong duong voi hiéu suét cua thiét bi
trao d6i nhiét truyén thong):

_ m~Cp.(tfo—tﬁ)
Ac '|.S_UL '(tﬁ _ta)J

Thay S =G;-(ra) va xac dinh cong

suat bo thu theo hé sd nhan nhiét va nhiét

do nudc vao:

0, =Ac - Fg |Gy -(za)-Uy (15 -1, )|

3)

Trong d6 Gr 1a cuong d6 buc xa toan
phan tinh trén mat phing nghiéng lap dat
b6 thu, (7.c) 1a tich s truyén - hap thu

Fy 2

clia tia birc xa, m 1 luu lugng khéi
luong ctua nudc qua b thu, C, 1a nhiét
dung riéng cua nudc, t; va t; tuong ung
la nhiét d6 nudc di vao va di ra khoi
bo thu.

Hiéu suat bo thu NLMT ciing gidng nhu
cac khai niém hiéu suit noi chung, duogc
xac dinh bang ti s giita phan ning luong
hiru ich thu duoc so véi tong nang luong
dua dén bo thu:

_ 9
Ac -Gy

Thay (3) vao (4), hi¢u suat by thu s8
duoc biéu dién ¢ dang khac:

n “)
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ts—t
n=Fg(ra)-FpU, -~~~ &)
Gr

Nhu vay hiéu sut bo thu 1a ham sb cia
. ts—t

bién doc 1ap T P e (con duoc
Gr

goi 1 chénh léch nhiét do don vi). O ché
dd on dinh, néu xem cac thanh phén
Fy,(r.a), U la cac hiang s6 thi hiéu
sudt 1a ham bac nhit va diém cit truc
tung chinh 1a tich s6 F,(r.x), dat duoc
khi bd thu khong c6 t6n tht nhiét (nhiét
d6 chét 1ong di vao bd thu bang nhiét do
mbi truong), con thanh phan F,U; 1a do
dbc cua duong hiéu suit. Céac dai lugong
nay con duoc goi la théng sb dic trung
hay dac tinh cia by thu. Thyc chét cac
dai luong nay khong phai hiang sd nén
cac diém thuc nghiém (gia tri hi¢u suat
tic thoi) s& khong ndm trén 1 duong
thing ma phan bd rai rac. Khi coi hé sb
ton that nhiét toan phén U;, phu thudc
nhi¢t d6 theo quan hé bac nhit thi ta
s& biéu dién hiéu suit theo ham bac hai
cua T

Wzﬁo_al‘T*_az‘GT‘(T*)z (6)

Dé tinh toan hiéu suit theo cong thirc (6)
thi can xac dinh cac hé sd Mo» 4y, Q.
biéu nay s€ dugc thuc hién bﬁng cach
hoi quy cac diém do thuc nghiém hiéu
sut tire thoi trén dd thi. Cac gia tri thuc
nghiém hiéu suét tirc thoi dwoc tinh theo
cong thtc (7):

_ ’;"Cp '(’fo _tﬁ)

4G, (7

n
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Trén co s& cong thic (7), thong qua thuc
nghiém do luu lugng nudc, nhiét do
nudc vao va ra khoi bd thu, téng xa trén
mit phiang bo thu thi s& xac dinh dugc
cong sudt va hiéu sudt toc thoi cua
b6 thu.

Luu y rang tong xa G trén mit phang bo
thu c6 thé do truc tiép duoc, nhung dé st
dung cho tinh toan & cac goc nghiéng
khéc nhau, ¢ day chiing t6i do trén mat
phing ngang Gy, sau do dung cong thirc
chuyén ddi [6], [7]:

G, =0.7xG, xR, +0.3xG, xR, +G, xR,
@®)

Céc h¢ so0 chuyén doi burc xa dugc xac
dinh:

_ codp—f)-cosd-cosw+sirp—f)-sind

R COSY-COSO - COSW+Sing:- sind
(%9a)
R, = # (9b)

R =0.2x % (9¢)
Goc léch duge xac dinh bang:
5 =23.45x sin[(284 T n)x %} (9d)

3. MO TA HE THONG THIET BI
THU'C NGHIEM

Hé thong dun nudc néng bang NLMT
nghién ctru ¢ day duoc cau thanh tir 27
bo thu kiéu 6ng thity tinh chan khong
loai cong nghiép, duoc chia lam 2 nhanh
v6i sb luong bo thu trong mdi nhanh
tuong tng 1a 18 va 9. Nudc nong tir hai
nhanh nay duoc dua vé binh chira c6 thé
tich 30 m’. Khi khong c6 buc xa mit troi
hodc khi btic xa mat trdi khong du thi s€
dung két hop v6i bom nhiét d&é dun nude
néng. So dd nguyén 1y hé thong va bd tri
thiét bi duoc thé hién trén hinh 1 va

hinh 2.

T
o

Bom nhiét

/I\ | , tudn
' @ Luu lugng ké hoan
Nudc ndng Nudc lanh
sir dung (T) Cam bién nhiét do bo sung
Hinh 1. So’ d6 nguyén ly hé théng thiét bj thuc nghiém
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g -
________________________ LD

|
|| Hot water
| tank 30 m*

¥DNSO  To hot water

—_—————————— e |

——————— T ]

g distribution
z nelwork
a
144m¥h, 12mH, 1.5 kW
7z
4 9 Cold water in
DNSO DN2§ DN32 | al o
Z|l 2
HWPS - 5.4 m/h, 25 m H, 09 kW 8|8
DN25 DN32

HWP7 - 5.4 m*h, 25 m H, 0.9 kW
DN2S @ DN32
HWP6 - 5.4 m%h, 25 m H, 0.9 kW

DN32

Hinh 2. So’ d6 b6 tri b thu cla hé théng
Céc dic tinh k¥ thuét co ban cia hé thong bo thu NLMT duoc trinh bay trong bang 1.

Bdng 1. Théng sé co’ ban ctia hé théng bé thu NLMT

TT Théng s6 ky thuit Gia tri
1 | S6 lugng bd thu 27
2 | Kiéu b thu: kiéu xuong cé
3 | S6 lugng dng thuy tinh chan khéng trong 1 bo thu 50
4 | Kich thude éng thuy tinh (dwong kinh trong/ngoai/chiéu dai) 47/58/1800 mm
5 | Goc nghiéng cua b thu £=20°
6 | Goc vi do lap dat bo thu P=12°

Cac dac tinh k¥ thuét cua thiét bi do dugc mo ta trong bang 2.

Bdng 2. Ddc tinh kyj thudt cda thiét bi do

TT| Loaithiétbi |Kyhi¢u| Pham vido Sai s6 Chiic ning
1 (Po nhiét 6 Pt100 t, 0+100°C 40,5 |Po nhiét d6 mo6i truong
2 |Po nhi¢t do Pt100 |z (1+11) 0+100°C 40,5 [DPo nhiét ¢ nudc
3 [Po BXMT G, 0-+-1800W/m’ +5% (Do cuong do BXMT
4 (Po luu lvong nude - 0999.99999 m’*h | CCX1,0 |Po luu lugng nudce st dung
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Céc thiét bi do duoc két ndi v6i hé thong
tu ghi sb liéu cho phép ghi nhan su thay
d6i cua cac thong sb lam viéc véi tan
suat 10s/1an. Céc sb liéu nay sau d6 duogc
ghi vao file Excel. Trén co s& xem xét,
phan tich cac uwu nhugc diém cua cac
kiéu hé thong do tu ghi sb liéu, chung t6i
da di dén quyét dinh sir dung hé théng
dung cong nghé AD converter va Digital
logger tich hgp trong PLC. Cac b AD
converter duoc lua chon 1a 3 module mé
rong (Extension Module) c6 ky hiu
DVP-04AD dé dang tich hop v6i module
vi xt ly (Micro Processing Module) co
ky hiéu DVP-14SS2, tt ca do hing Delta
san xuat. Viéc két ndi gitta cac module
duoc thuc hién hoan toan tu dong thong
qua cac BUS két nbi tiéu chuan do héing
Delta thiét 1ap. Trén co sé cac két ndi
nay, module vi xir Iy DVP-14SS2 c¢6 thé

vira diéu khién toan bo hé théng vira
giam sat su thay doi cia tat ca cac kénh
di liéu Analog do cac module m¢ rong
DVP-04AD cung cip. Ngoai viéc trang
bi cac module dé do va xur ly s6 liéu nhu
da néu, trong hé thong con str dung man
hinh cam tng HMI (model AS57-BSTD)
c6 tich hop chirc ning tu dong ghi tit ca
céc s6 liéu do dugc ra cac phuong tién k§
thuat s6 thong dung nhu thé nhé SD hay
USB.

4. KET QUA VA THAO LUAN

Thong qua thuc nghiém, ching t6i da xac
dinh duoc cong sudt nhiét cua hé thong
bd thu ung voi nhiéu gia tri chénh 1éch
nhiét 6 don vi & nhiéu thoi diém do
khac nhau trong thang 3/2014. Cac két
qua nay dugc trinh bay tom tit trén do thi
hinh 3.

— 100
=
2 90 .
280 L
(; 70 - *
2 60 >
o0 *e
<§ 50 (3
© 40 *
30 *
L
20 e
10
0
0.01 0.03 0.05 0.07 0.09
T*=(t,1,)/G; [m2.K/W]

Hinh 3. Céng sudt nhiét caa hé théng bé thu
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Tu cac gia tri do thyc nghiém va trén co
sO cac cong thuc da trinh bay ¢ trén, gia
tri hi€u suat tirc thoi & nhicu thoi di€ém do

0.6
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khac nhau di dugc xac dinh. Cac két qua
nay duoc trinh bay tom tat trén do thi
hinh 4.

Ny

‘:g 0.5 06

=

@ w "'0 ®
f§' 04 ¢ W&\

0.3 o oo

0.2

0.1

0

0.015 0.030 0.045 0.060 0.075  0.090
T*=(1;-1,)/G [m2.K/W]

Hinh 4. Bud'ng cong hiéu sudt cia bé thu xdc dinh bdng thuc nghiém

Bing viéc hdi quy cac gia tri do thyc
nghi¢m, ta c6 cong thuc tinh hi¢u suat cua
bo thu:

2
-1
7=0422+41822x ' _50263x| 1 te
GT GT

(10)

Theo quy luat thong thuong, khi d¢ chénh
nhi¢t do gitta nudc vao va mdi trudong
tang lén hodc cuong do buc xa giam
xudng, tirc 1a chénh léch nhiét d6 don vi

* t T ta - 1 [N A A
T = [/G—J tang thi hi¢u suat bo thu
T

phai giém Tuy nhién c6ng thue (10) lai
c¢6 hé sb ciia phan bac nhit khong mang
diu am nhu thucmg 16 nén c6 mot sb
truong hop hiéu sudt ting khi T tang.
Giai thich su bt thuong nay 1a do hé
thong dun nudc néng & diy co sir dung

bom nhiét dé duy tri nhi¢t d6 nudc nong
trong binh chtta nén c6 thé vao cac thoi
diém do (t fi —ta) tang nhung G lai ciing
tang 1am cho t6n that nhiét toan phan Up
cua bd thu giam di.

So sanh duong hiéu suit xac dinh duoc
bang thuc nghi€ém véi cac dudng hi¢u
suat chuan da dugc cong bo [6] the hién
trén hinh 5.

Puong hiéu sudt bd thu duge xac dinh
bang thuc nghiém c6 d6 dbc kha gidng
v6i duong hiéu suit chuin cong bd cia bd
thu kiéu 6ng thuy tinh chan khong, tuy
nhién nd nim phia dudi, tac 1a gia tri hi¢u
sut thuc nghi€ém nhé hon. So sanh cu thé
sai léch tuyét ddi giita hiéu suat do thyc
nghiém va hiéu suat chuan cong bd cua
b6 thu dng thiy tinh chan khong & mot s6
vi tri dugc trinh bay trong bang 3.
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s 09
S 0.8
0.7 ~— =

06 TT= e T—

Hiéu su
/
/

0.5 =~

0.4 % —~_
0.3 T~

0.2 *
0.1 ~

0
0.015 0.03 0.045 0.06 0.075 0.09

T'=(t;1,)/Gy [m2.K/W]

Hinh 5. So sdnh dwdrng hiéu sudt thwe nghiém vdi cac dwérng hiéu suét dé dwoc céng bé

----------- B thu khéng ¢6 vé boc — — — — BO{thu 6ng thdy tinh chdn khéng

B6 thu tdm phdng khéng c6 Iop hdp ~————— Puwong thuec nghiém
thu chon loc

_ — B6 thu tém phéng

Bdng 3. So sdnh sai léch

T | T = tﬁG;ta Hiéu suit do Hiéu suét chuén Sai léch tuyét dbi
T

1 0.01815 0.4385 0.6171 0.1786

2 0.02010 0.4383 0.6151 0.1768

3 0.02224 0.4377 0.6127 0.1750

4 0.02605 0.4354 0.6085 0.1731

5 0.03282 0.4277 0.6007 0.1730

6 0.03926 0.4161 0.5930 0.1769

7 0.04700 0.3966 0.5832 0.1866

8 0.05708 0.3622 0.5697 0.2075

9 0.06891 0.3089 0.5529 0.2440

10 0.07640 0.2678 0.5416 0.2738
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5. KET LUAN

Bai bao da xac dinh duoc cong suit nhiét
ciia hé théng va xdy dung dugc dudng
hiéu sudt bd thu NLMT kiéu ong thuy
tinh chan khong tudn hoan cudng birc co
kich thuéc dng 47/58/1800 mm trén co
sO s6 lidu thuc nghiém vé6i hé thong thiét
bi dat tai thanh phé Nha Trang, tinh
Khéanh Hoa. Céc sd liéu thu thap dugc tu
hé thdng thiét bi thuc nghiém dam bao do
chinh xac yéu cau trong thyc té k¥ thuat,
la co s& tham khao dinh hudng cho viéc
tinh toan thiét ké hogc tinh toan kiém tra
cac hé thong dun nudc noéng bang NLMT
kiéu tuong tu. Trong twong lai, dé cung

(ISSN: 1859 - 4557)

cAp ngudn dit liéu tham khao phong phu
hon, ching t6i s& tién hanh lam thyc
nghiém va xac dinh déc tinh lam viéc cua
cac bd thu st dung dng thuy tinh chén
khong c6 kich thude khac hién co trén thi
truong va lip dat & mot sé dia phuong
khac nira.

Duya trén ndi dung bai bao, co thé xay
dung phuong phap danh gia hé théng
tuong ty 4p dung cho bit ky san phim
dun nuéc néng bang NLMT nao tai Viét
Nam phu hop véi tinh hinh thuc té thi
truong, trang thiét bi k¥ thuat, kha ning
tai chinh,... cia chung ta.
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