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_ THIET KE CHE TAO HE THONG THIET BJ
SAY GO XE RUNG TRONG BANG NANG LUONG MAT TROI

Bui Duy Ngoc
Vién Nghién cuu Cong nghiép ring

TOM TAT

Hé théng thiét bj sdy gd xé rimg trong bang nang lwong mit troi (NLMT) c¢6
méi hinh vom ldp theo hudéng Pong - Tay. Két cdu méi gdm 16p polyme trong
subt. L6p vat lidu hép thu NLMT va 16p duéi cung 1a ton lanh dé giir cac tim
hap thu nhiét. Mai 10 sdy c6 hé s6 hap thu NLMT trén 90%; nhiét d6 khong khi
xung quanh 16p hip thu co thé dat t&i 70°C tiy thu@c vao thoi tiét. Dung tich 10
séy dugc thiét ké dat 120 m’. Cong suat sdy: 40 m’ gb xé/1 mé sdy. Hé théng
tudn hoan gom 05 quat gi6 c6 thiét ké dao chidu quay ducrc dit & gitra mai, dé
gid duoc théi xuong hodc hat 1én. Hé thong quat hat 4m ra mdi tnrorng bén
ngoai gdm 04 chiéc dit & hai bén thanh 10 sdy. Thiét bi diéu khién 15 sdy ban ty
dong LG-38 Helios ghi dir lidu tir 02 du do nhiét do (kho va wot) ciia moi
truong; 04 day cam bién do d¢ am g va hen gio dao chidu quat gi6. Lo sdy gd
béng NLMT thich hop véi khu vue mién Trung va mién Nam.

Tir khoa: Nang lugng
mat troi, sdy go xé

Construction and evaluation of a timber-drying solar kiln

The solar-assisted drying of timber at industrial scale has a dome-shaped roof
and requires the installation of the dome to be East-West direction. The roof
structure consists of 3 layers: The outer layer is transparent sheet while the
middle layer is a solar absorbent material. The bottom layer is steel sheet to
keep the absorbing heat panels. The roof can absorb sunlight with an

Keywords: Solar absorption efficiency of over 90%, the air temperature around the absorber
energy, solar wood layer can reach 70°C depending on the weather condition. Drying volume: 120
drying m’, drying capacity: 40 m’® of sawn timber per time. Air circulation system: 05

fans with reverse rotation function. The fan system is located in the middle of
the roof and blows the air down or up. The dehumidify system consists of 04
fans placed on both side of the drying oven. Control device is LG-38 Helios
semi-automatic oven controller that records data from 02 temperature probes
(dry and wet) of the environment; 04 sensors were used for measuring wood
moisture and timer reversing the fan. The solar kiln plan is suitable for the
Central and Southern regions.
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L. DAT VAN DE

Viét Nam nam trong khu vuc cé khi hau
nhiét déi va dwoc danh gia 1a qudc gia c6
tiém nang nang lugng mat troi (NLMT) doi
dao véi sb gio nang binh quan trong nim cao
tr 1.700 - 2.500 gio/nam, cudong d6 bic xa mat
tro1 trung binh ngay trong nam la 4,6 kWh/m?
(Bui Duy Ngoc et al., 2019) Véi diéu kién thoi
tiét nhu vay rat thuan loi dé tmg dung ngudn
NLMT vao viée sdy gd.

Say gd 1a khau bat budc trong quy trinh san
xudt san phiam gd, né quyét dinh dén chét
lugng va gia thanh ciia san pham. Hién nay,
hau hét cac co s¢ ché bién gd ¢ Viét Nam sdy
gb theo phuong phap quy chuin va gia nhiét
cho 16 sdy bang hoi nudc néng ap suét cao.
Phuong phap sdy quy chuan s dung ngudn
nhién liéu than d4, cui... dé tao nang luong sdy
hodc nang lugng cung cip cho ndi hoi. Chi phi
cho ngudn nhién liéu sdy nay chiém 60 dén
70% trong chi phi ning lugng san xudt sin
pham g, néu giam thiéu chi phi nang lugng
sdy sé& tac dong dang ké 1am giam chi phi san
xuat. Hon nita ngudn nhién liéu nay khi chay
dé phat sinh ra moéi trudong khoi, bui giy 6
nhiém khéng khi va dé lai cac hau qua lién
quan dén moéi truong sdng cua con ngudi
nhu bién d6i khi hau. Pay 1a vin dé rit birc
xlic va can duoc giai quyét sém trong boi
canh trén thé gii dang dimg trudce thir thach
toan cau vé khung hoang nang luong va bién
@di khi hau.

Ung dung NLMT trong sy gb 1a huéng di
méi, nham tiét kiém nang lugng siy, giam
thiéu 6 nhiém moi trudong ciing nhu ting chét
luong gb sdy. Trong khuén khd bai bao nay,
chung t6i cung cap mot sd két qua nghién ctru
thiét ké, ché tao hé thong thiét bi sdy gd xé
rimg trong bang NLMT.

II. PHUONG PHAP NGHIEN CUU
2.1. Phuwong phap nghién ctru

Dua theo phuong phap tinh toan thiét ké 10 sy
g6 va két hop vé6i dic thu thiét ké 10 sdy gd
bang NLMT, thong qua cac cong thirc tinh
toan cu thé. O day sir dung phuong phap ké
thira, tham khao tai liéu vé nguyén ly thiét ké 10
sdy NLMT trong va ngoai nudc. Cac phuong
phap cua co k§ thudt, cac chuong trinh thiét ké
va mo phdng 3D Solidwork, Autorcad.

Tinh toan thiét ké tong thé, thiét ké chi tiét,
hoan thién ban v& thiét ké: Str dung cac phan
mém tung dung trong thiét ké d6 hoa dé tinh
toan va thiét ké (AutoCad, Inventor,...) theo
céc tiéu chuin ky thuat (TCVN-8-24:2002;
TCVN-8-34:2002; TCVN-8-30:2003; TCVN-
8-40:2003; TCVN-8-44:2003).

Xay dung, lap dat cac két cau xay dung: Mat
bang, nén, tuong, mong, dudong. Gia cong co
khi ché tao va lap dat hé thong thiét bi 10 siy
so bd: Khung 1o séy, mai, cua, vach ngén,
budng sdy, 16p cach nhiét.

Lua chon nha cung cdp mot sé dung cu thiét bi
chuyén dung san co trén thi truong nhu hé
théng quat, bd tach am tu dong, tu dién, hé
thdng diéu khién,...

Ché tao, lp dat cac chi tiét, két cdu theo ban
v€ phé duyét.

Tién hanh van hanh thu nghiém, kiém tra,
danh gia va hiéu chinh thiét bi trudc khi dua
khao nghiém (chay khong tai va co tai).

2.2. M6 ta nguyén Iy tudn hoan gi6 trong
budng siy ciia 10 siy NLMT

Hé théng thiét bi séy so bd gb xé dugc cAu tao
dic biét bao gdm cac phan chinh sau day:
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Ghi chu:

1. T4m lay séng
2. T4m hap thu
3. Quat d6i lvu
4, Clra chinh

5. Quat hut nhiét
6. Clra théng hoi
7. Khung ngoai
8. Khung trong
9. Mat clra

Hinh 2. So d6 luan chuyén gi6 trong 160 siy NLMT

(1) Dong khéng khi nong ludn chuyén trong 16 say NLMT; (2) Quat hiit khong khi am; (3) Cira ldy khéng khi twoi;
(4) Quat théng gié chinh; (5) Tia sang mat troi; (6) Khoang di chuyén nhiét; (7) Tam ldy sang (Vom ldy dnh ndng
mdt troi); (8) Vat liéu hap thu nhiét; (9) Cira hiit khéng khi néng dm.

Vit liéu hap thu nhiét (8) c6 cac thong s ky thuat chinh nhu bang sau:

TT Chi tiéu ky thuat Pon vi tinh Gia tri
1 D6 bén kéo dit KPa 238
2 |Do6bénneén KPa 121
3 | Do xép % 89,6
4 |Tyleld xbp dong % 54
5 | Kich thuec 16 xp um 171
6 Hiéu qua hé'p thu nhiét tr &nh sang mat troi % ~90
7 | Tudi tho vat ligu nam =5
8 Nhiét d6 khong khi xung quanh I6p hap thu °C 70

Qua trinh ludn chuyén gié trong 10 siy:
Phan ldy sang 1: Khung vom elip ngoai (7) 1a
tim nhwa Polycacbonate day 10 mm trong
sudt, tac dung tiép nhan anh sang nhiét mat
troi.

Phan hip thu nhiét: Khung vom trong (8) 1a
vom hap thu nhié¢t mat troi gom 3 16p: Ldp
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trén 1a ton song son tinh di¢én mau den, 16p
gitta 1a bong khoang rock wool (Bong thuy
tinh) tac dung giir nhi¢t va cach nhiét, 16p dudi
la ton song mau.

Khoang cach gitta vom (7) va vom (8) 1a 400 mm.

Phin trao ddi nhiét (Nguyén Iy trao doi
nhigt): Lép khong khi gitta phan iy sang va
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phan hép thy nhiét 1a khoang khong khi (6)
dugc 1am néng 1én nhd vom ngoai ldy 4nh
sang va vom trong mau den hip thu nhiét,
khéong khi néng duoc luan chuyén tudn hoan
trong gb nhd quat thong gié chinh (4) hut
khong khi néng va ddy xudng dudi theo chidu
miii tén (1) duoc tach lam 2 di chuyén vio
trong dong gd. Tiép tuc cira thoat khi s6 (9)
hut khong khi néng 4m va chia lam hai dong,
dong chinh tiép tuc tudn hoan tré lai trong
khoang (6) va lai duoc 1am néng tiép nhd vom
liy sang va vom hap thu. Con dong phuy,
khéng khi néng 4m trong 10 sdy dugc quat hat
s6 (2) thdi ra ngoai. Trong qua trinh khong khi
néng tuan hoan trong budng siy thuc hién qua
trinh 1am nong khong khi lién tuc dong thoi
ciing tach am lién tuc. Qua trinh 1am néng va
tach 4m nho céc hé thong quat va cira thoat
dugc diéu tiét ban ty dong theo ché do cai dat
tly thudc vao gid ning trong ngay.

2.3. Thong s6 yéu ciu thiét ké

- Cong suit say gd: 40 m® gb xé/1 mé sdy;

- Nguén nhiét: b?a_ng nang lugng mat tro1 (NLMT).
- Nhiét d6 méi truong sy so bd < 70°C.

- Sdy gb xé rimg trong c6 chiéu day 20 - 25 mm.
- Piéu khién ché do xir Iy gd ban tu dong
(T/EMC).

T1:nh to;in thiét ké h§: thong sdy gb xé rimg
trong bang NLMT gom: (1) Tinh toan nhié};
2) Tinh toan khi dong h9c; (3) Tinh toan thi@:t
bi’ hép thu nhiét; (4) Thiet 1ap cac ban v thiet
ké ché tao.

IIL KET QUA VA THAO LUAN

3.1. Két qua tinh todn, thiét ké h¢ thong
thiét bi siy gb xé rimg trong bing NLMT
quy md cong suat 40 m’ gd xé/1 mé siy

Tinh todn cong nghé

- Xac dinh kich thudc chong gd cach xép gd
trong 10 séy:

V=HxB xL=(2.600 x 3.000 x 6.000) mm,
S6 lugng chong gb trong 1o n = 2.

- Thé tich 2 chong g sdy: Vg =H x B x L =
(2,5%2,8x58)mx2=812m’
- Khdi lugng gd sdy: E=K x Vg=0,5 x 81,2
= 40,6 m’
- Thé tich lo say Vi=
L, =146 m’
- Hé s6 loi dung 10 siy: K = E/V, =40.6/146 =28%
Trong dé: V - Thé tich chdng gd siy;
H - chiéu cao chong gb (H = 2,5 m);
B - chiéu rong chong g6 (B = 2,8 m);
L - Chiéu dai chong gd (L = 5,8 m);
H,- Chiéu cao 1o séy (H; =4,5m);
B1 - Chiéu rong 10 siy (B1 = 11,0 m);
L, - Chiéu dai 1o séy (L = 6,0 m);
E - Khéi lu’ong g0 clia 1 mé sdy;
K - Hé¢ s6 loi dung 1o say.

[(H1+B1) 2] X 3 14 x

Tinh toan nhiét

Loai gb sy tinh toan (g6 rimng trong gb xé gb
keo lai). Gb keo lai d6 4m ban dau ciia gd binh
quan Wa = 60%, d6 4m diém bdo hoa twong
dbi thap Winee = 24 - 25 /o, Khdi luong rleng
co ban R =600 kg/m®. Téc do giam am cua go
khi d6 4m con cao cho phép tdi da 1a 4%/ngay
va khi d6 4m cua g6 xudng dudi d6 am diém
bdo hoa thé gd, toc d6 giam t6i da 2%/ngay,
do d6 thoi gian siy twong d01 dai, thuong
khoang 20 - 22 ngay dbi véi gb van day 25
mm (theo phuong phép sdy bang hoi nudc bio
hoa). Néu siy bang NLMT véi ché d6 siy &
nhiét do thap (T = 40 - 50°C) thi thoi gian siy
c6 dai hon, khoang 25 - 30 ngay mdi dat dugce
d6 4m cudi cing We = 10%.

Theo 1y thuyét vé sdy, qua trinh kho cia gd
dugc xem xét theo hai giai doan sdy khac
nhau: giai doan siy ddu GDS.I - khi d6 4m cia
g0 sdy con cao hon diém bdo hoa thd gb
(Wbhtg, %) va giai doan sdy cudi - khi do am
ctia gd sdy xubng dudi diém bao hoa thé gd
cho dén khi két thuc siy (We = 10%). O day,
khi tinh toan cac chi sd vé nhiét nguoi ta quan
tam chu yéu dap tng nhu ciu cho qua trinh
kho & giai doan siy dang toc (GDS.I), vi nhu
cau nhiét & giai doan nay 1a 16n nhét va tuong
dbi 6n dinh.
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Thoi gian say

Zs KIEM TRA UNG SUAT

Hinh 3. Biéu d) ly thuyét cua qu4 trinh siy

Tinh todn thiét bj hdp thu nhiét

v Luong nude bay hoi binh quan 1m?® g sdy
o GDS.I:

Mm® =R (Wa - We)/100
= 600 (60 - 20)/100 = 240 kg/m’
v" Lugng nude bay hoi binh quan gio ¢ GPS.I:
Ebq _
Zsi

Trong d6: Zs1 - Thoi gian sdy & GDS.I = (Wa
-We)/s

S: Téc @6 giam am trong ngay & giai doan (I)
d6i v6i chidu day gb sdy 25 mm chon n = 4%

- Wa: D9 4m ban dau caa gb: Wa = 60%
- We: D6 4m cudi ¢ giai doan (I)
We < Wbhtg =20%
Vay Zs1 = (60 - 20)/4 = 10 ngay x 24h =240 h

- Ebq: Khéi luong gd sdy tdi thiéu trong 1o
chon =30 m’

Mh = Mm® x

Vay luong nude bay hoi binh quén trén gio &
giai doan siy 1 (GDS.I)

Mh = 240 x 30/240 = 30 kg/h
v/ Nhiét lugng siy binh quéan gio:
Qs =Mh x g =30 x 600 = 18.000 kcal/h

Trong dé: q: Khéi luong riéng cua gb keo lai
binh quan: 600 kg/m3

v’ Nhiét lwong ton that qua vo 16 say:

Qu = (1/10) x Qs = 18.000/10 = 1.800 kcal/h
lam tron = 2.000 kcalo/h
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v’ Nhiét lwong sdy tiéu hao:
Q=Qs + Qs =18.000 +2.000 =20.000 kcal/h
v’ Dién tich bé mdt tam vdt liéu hdp thu nhiét
mdt troi can co:
Nhiét lwong birc xa mat troi ma vat lidu hap
thu dugc phu thudc vao cuong do birc xa mit
troi binh quén ngay, tinh bang Cal/cmz.phﬁt
hay W/m?% Dé tinh toan luong nhiét hip thu
dugc cua thiét bi hap thu bic xa nhiét mat troi
& khu vuc mién Nam Trung Bo, ta c6 thé lay
gié tri binh quan nam 1a 376 W/m®.
ql = 376 W/m® va tir d6 ta c6 thé tinh duoc
dién tich tam den can thiét cua thiét bi hap thu
nhiét mat troi (Solar Air Collector ) nhu sau:

F =Q/ql =20.000/376 = 53 m*
Trong do, Q = 20.000 kcal/h = 20.000/860 =

23,25KW (va 1kW = 860 kcal/h)

- Theo tinh toan dién tich tAm vat liéu hép
thu la 53m? duoc chon la chi ti€u dé thi cong
lap dat.
- Dién tich tAm vat liéu ciia vom hép thy nhiét
mat troi, theo thiét ké phan truc dién hip thu
nhiét mat troi & phén truc dién hép thu=(2 x
3,14 X 2m) X 6m = 75,36 m*
Nhu vay dién tich tAm vat liéu hép thu du so
v6i tinh toan theo ly thuyét.
Tinh todn khi dpng luc 1o sdy
Liong khéng khi nong tuan hoan doi luu trong
16 sdy NLMT (sdy so bj)
Vth =3.600 x Ftd x v = (3.600s x 12m* x 0.5
m/s) =21.600 m’
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Trong do:
v: Tdc d6 cua dong khong khi tudn hoan ddi
luu trong 16 sdy = 1 m/s
(Ftd): Tiét dién ngang ctia dong khong khi di qua
1: Chiéu dai 10 sdy (6 m); n: S6 chong gb = 2;
d: chiéu ngang cua chdng gd siy = 3; k: hé sb
rong ddi véi van méng day 25 mm chon k =3

Fd= X0 = %2 310

d 3

Tén that dap sudt ciia dong khéng khi doéi heu
trong lo say

Hq =20 kg/m’
Luu lwong quat gio

Vq = Vth/n = 21.600/3 = 7.200 m*/h

Vs =Vq: 3.600 = 7.200: 3.600 =2 m’/s
Trong dé: n: sb luong quat gid
Cong suit mé to chay quat gié

N =Vs x Hq x k/102 x k

=2x20x0,5/102 x0,5=0,4 kw

- Vs: Luu luong gi6 cho 1 quat.
- Hq: Tf)n that 4p suat ctia dong khong khi tuan
hoan d6i luu trong 10 say.

2490

- 102; theo cong thue tai ligu.

- K =0,5 tong cac hé sb tai liéu.

Trang bi hé thong quat gié cho 1o sdy NLMT
) luong quat gio6 chinh: 05 chiéc, quat hudng truc;
Kich thudc bén ngoai quat = 1.380 x 400 x
1.380 (Quat Ifpan-54C/inox)

Luu luong gié Vg m*/h = 44.500 m*/h

Cong suét 1 md to chay quat Nq = 1,1 kw/4P
Dién thé Voltage (V); 220/380

Tong cong suat dién t6i da Nmax. = 1,1 kw x
3g=3.3kw

- S lugng quat gi6 phu: Quat hut khong khi
ndéng so lugng 4 quat, cong suat 1 quat 300 W,
kich thudce quat: 300 x 200 x 600 mm.

Tong cong suat cho 4 quat = 300 W x 4 q =
1.200 W = 1,2 Kw

H¢ thong civa 1o sdy NLMT

Hé thong ctra bao gdém c6 2 cira chinh va 12
hop thoat dan khi ¢ hai bén hong 1o.

Cura chinh chi dong mé khi ra vao gd. Hé
thong cua rat kin nhd c6 giodng cao su boc
xung quanh.

3
2
A,

- 2680 —=

Ghi chu:
1. Tdm Polycacbonate mat ngoai
2. Khung thép ma kém vudng 20 x 30 x 1,4mm

4980

3. TAm Polycacbonat mit trong 5 mm

Hinh 4. So d6 két cdu cira

Ghi ¢hd =
1. Thép hdp ma kém 40x40 x1,4mm

4500
[— 2700 —
[
1300

2. Thép vudng ma kém 30 x 1,4 mm

)

3. Vbm |8y sang

5000
12000

4. Vam hap thy ndng lvgng

Hinh 5. Két cau khung hong
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3.2. Ché tao va xdy dung mé hinh hé théng
thiét bi siy gb sir dung NLMT, quy mé 40 m’

Sau khi tinh toan, thiét ké, tién hanh ché tao
va lap dat. Hé thong thiét bi say gd su dung
NLMT cé két cau va cac thiét bi cau thanh
bao gom:

1) Hinh dang 10 sdy: mai vom, két cu mai
gom 3 16p:

Lép 1 (Lép trén cing): Tdm polyme 2 16p
trong suot co tac dung che mua, lay 4nh nang
va cach nhiét.

Lép 2: Vat liéu hdp thu NLMT do dé tai
nghién ctru ché tao. Ldp 2 cach 16p 1 mét
khoang bang 30 cm dé tuan hoan gio chuyén
nhiét vao 10 say.

Lép 3 (16p dudi cung) 1a ton lanh dé giit cac
tam hap thu nhiét.

o

HiH CHEEU B{miG LS sy LT

- Kich thudc 10 sdy: rong x sdu = 10.000 x
6.000 mm; diém cao nhit 4.600 mm; chiéu cao
xép gb i da 3.200 mm. Dung tich 16 sy: 120 .
Cong suét siy: 40 m® gd xé/1 mé sdy.

2) Hé thong tuan hoan gié: 05 quat gi6, mdi
quat duong kinh 800 mm, cong suit 2,2 kWh,
c6 thiét ké dao chiéu quay. Hé thong quat gi6
dugc dat ¢ gitta mai va thdi gié xudng hodc
hut 1én.

3) Hé théng quat hit 4m ra moi truong bén
ngoai: gom 04 quat cong sudt 250 W dat ¢ hai
bén thanh 10 say.

4) Thiét bi didu khién: Bo diéu khién 1o sdy
ban ty dong LG-38 Helios ghi dir li¢u tu 02
dau do nhiét do (khd va wét) cua méi trudng;
04 day cam bién do d6 4m gd va hen gid dao
chiéu quat gio.

Hinh 6. Nguyén 1y tuan hoan va M6 hinh hé thdng thiét bi siy so bd gb xé
bang NLMT quy mé cong sudt 40 m® g x¢/1 mé siy

Nhain xét:

- Cac 10 sdy gb ¢ Viét Nam hién nay c6 hinh
dang, két cdu hinh hop chir nhat.

- Lo siy NLMT c6 mai hinh vom va yéu cau
khi 1ap mai vom phai theo huéng Pong - Tay.
Mai hinh vom lip theo huéng Péng - Tay ¢
mét sé uu diém nhu: Dién tich hép thu NLMT
s& 1a 16n nhat; két cau cia 1o sdy s& viing chic
phi hop véi diéu kién khi hau Viét Nam hay
c6 giod bao.

IV. KET LUAN

Hé thdng thiét bi siy gb xé rimg trong bing
NLMT quy mé cdng sudt 40 m’ gd xé/1 mé
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séy da duoc thiét ké, ché tao va lép dit thuc
té tai Cong ty Co phan ché bién gd Noi that
PISICO Binh Dinh. Hé théng di duoc vén
hanh sdy gd thir nghiém nhiéu dot tir thang 4
nam 2019 dén nay, hoat dong on dinh, chat
lugng gb sdy dat dd am cua gd sau khi sdy tir
10 dén 12%, ty 1& gd xé bi niit v& cong vénh
do sdy dudi 3%. Chi phi nang lugng (dién,
nhién liéu) giam hon 60% so véi 1o sy hoi
nudc va tong chi phi sdy bang 16 siy NLMT
giam hon 40% so vé&i tong chi phi khi siy
biang 16 say hoi nudc.

Hé théng thiét bi say gd bang NLMT duoc
doanh nghiép danh gia cao, cé nhiéu trién
vong mé rong ap dung vao thyc té san xuat.
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1. Nguyén Canh Mio, Bui Duy Ngoc, 2015. Két qua tinh todn bao 6n vo 16 siy gd nhiét 6 cao. Tap chi Khoa hoc
Lam nghiép s6 2.

2. Bui Duy Ngoc, Lé Xuan Phuc, Nguyén Van Giap, Lé Thi Hung, 2019. Nghién clru dién bién cuong do buc xa
mat tri tai Binh Dinh phuc vu sdy g6 rimg trdng. Tap chi Khoa hoc Lam nghiép sé chuyén san.

3. Nguyén Vin Giap, Bui Duy Ngoc, Ha Tién Manh, Lé Thi Hung, T6 Québc Huy, 2019. Nghién ctu thiét ké hé
thong thiét bi thi nghiém sy g0 rimg trong bang ning lugng mat troi dung tich 0,5 m®. Tap chi Khoa hoc Lam
nghiép sd chuyén san.

4. Bui Duy Ngoc, Lé Thi Hung, Ha Tién Manh, Nguyén Vin Giap, Nguyén Quang Trung, Pham Anh Tuén, Tran
Héng Thao, Phan Ngoc H6ng, Htra Thi Huln, Nguyén Van Thu, Luong Nhu Hai, Trin Béng Son, 2020.
Nghién ctru phat trién cong nghé sdy gd rimg trong bang niang lugng mat trdi va cong nghé bom nhiét. Bao cdo
tdng két dé tai Nghién ctru khoa hoc trong diém cép Bo.

5. Website vé ning lugng mit troi: https://solarpower.vn/

Email tac gia lién hé: Buiduyngocfsiv@gmail.com
Ngay nhén bai: 17/03/2021

Ngay phan bién danh gia va sira chira: 04/04/2021
Ngay duyét dang: 06/04/2021
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