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TOM TAT

Khiing hoang nang liwong trén toan cau hién nay da gay ra mgt hé luy vo cung Iom, gia xang,
dau tang cao bugc Chinh quyén cac nude can quan tam déc biét toi linh viee nay. Gan day, gid
xdng, dau tai Viét Nam tang ky luc trén 30.000 VNB/lit, budc nguoi dan phdi thay déi nhu cau,
théi quen di lai ciia minh. V&i chi phi van hanh phit hop, xe 6 t6 dién (EC — Electric Car) c6 thé
dwoe xem nhw la mét gidgi phap hira hen nham thay thé cho cdc logi xe ¢6 dong co chay bang
xdng, dau. Trong nghién ciru ndy, ching téi da thiét ké va tinh todn cong sudt cho tram sac pin
mdt troi nap 6 t6 dién (VFe34) va xe dap dién (dung cho hé gia dinh c¢6 cong sudt P =9 kWp,
Dysn = 179.672.000 VNB). Thoi gian thu hoi von la 5,2 ndm va lgi nhudn woce lwong la
34.197.878 VNP/nam. Déi véi tram sac pin mat troi cho 12 6 to dién co von dau tu thém cho cdc
mo hinh tram sac doc ldp, tram sac pin mat troi hoa ludi co tich triv va khong co tich trit cho
thdy hiéu quda la loi nhudn cia ting mé hinh. Chi phi nguyén vit liéu 759.176.000 VNP cho mdt
tram sac pin mdt troi hoa hedi thi sau 4,1 ndam da hoan von (ké tir nam thir ba tré di méi nam thu
vé hon 180 triéu). Thay vi thiét ké mét tram sac 6 t6 thong thirong, nghién ciru ndy da dwa ra cdc
mé hinh tram sac théng minh tich hop pin mdt troi nham chimg minh hiéu quda va mire d¢ iing
dung thuc #é cao.

Tir khoa: Hé théng pin mat tri (PV); Tram sac xe dién; Bai d xe; Xe 6 t6 dién (EC).
1. MO DAU

Thi trudng xe dién (EV — Electric Vehicle) tai Viét Nam dang trong giai doan phat trién, véi
dan sb hon 96 triéu nguoi, khoang mot nira dan s6 Viét Nam s& hiru xe may, trong khi ty 1¢ so
hiru 6 t6 1a 23/1.000 nguoi. Theo Bloomberg, thi truong EC toan cau duy kién s& dat hon 90 triéu
xe vao nam 2030. Tai Viét Nam, hoat dong nhap khau EV khong bén virng do thué nhép khéu
cao (EV nhap khau phai chiu thém thué tiéu thu dac biét tir 15% dén 70%) [1].

Nhiéu hang san xuit EC di tiéu thu san phélm kha manh & chau Au, My, Nhat, Trung Quéc
song chira mudn tin cong vao thi truong Viét Nam bai lo ngai co s6 ha ting khong dap tng duoc
nhu cau, dic biét 1a van dé phat trién tram sac [2,3].

Thuc té, mdi hing EV st dung mot cong nghé khac nhau nén chuén sac ciing khac nhau. Dé
phat trién hé théng EV toan dién, déng bd, doi hoi phai co6 hé théng tram sac da nang co6 kha
ning hd trg sac cho nhiéu dong xe cua cac thuong hiéu khac nhau. Trong khi d6 tai Viét Nam,
hién chi c6 duy nhét hang xe VinFast 1én ké hoach lép dat 2.121 tram voi gén 40.000 céng sac tai
cac co quan, cong so, bai d6 xe, chung cu, van phong, trung tim thuong mai, tram dimng nghi &
63 tinh, thanh dé phuc vu nhu cau nguoi st dung EV cta hang ngay [4].

Theo Cuc Cong nghiép - B6 Cong Thuong, tiéu chuin cac loai phich cim vao cong két ndi
sac co su khac nhau gitra cac khu vyc va phu thudc thiét ké cua timg mau xe. Chéng han, chuan
sac nhanh ctia My 1a CCS1/Tesla, chuén sac cta chau Au 1a CCS2, CHAdeMO cua Nhat Ban va
GB/T ctia Trung Quéc. Do do, viéc phat trién hé thdng tram sac ¢ thé dap (mg nhu ciu cho tat
ca cac loai EV ¢6 chuén sac khac nhau cling la mét thach thic [3, 4].

Tap chi Nghién ciru KH&CN qudn su, 85 (2023), 103-110 103



Vit Iy

Hién tai, phat trién EC trong nudc con dang gap phai kha nhiéu thach thirc nhu cac van d lién
quan to1 phap 1y, chi phi san pham, co s ha ting. Phin mai nhan rdi c6 dién tich 16n cua cac bai
dd xe/nha dé xe tai cac khu trung tim thuong mai, cac khu dd xe,... dang co tiém ning 16n cho
viéc lap dat PV ¢6 thé dap ung duogc nhu cau cung cap nguon dién cho viéc sac EV, ngoai ra c6
thé chdng nong tét hon so v6i vat liéu mai thong thuong, dam bao do bén 1én dén 20 nim [4-6].

Viée tich hop EV-PV & giai quyét duge mot phan thach thire vé qua tai dién, hé théng nay
ludn chu dong trong viéc cung cap ngudn dién tir PV va giam ap lyc ludi dién vao nhiing gio cao
diém ¢ ban ngay. Qua day, c6 thé rit ra dugc mot s6 vu diém cia EV-PV:

1) Giam nhu cau nang luong trén ludi dién nhu da phan tich ¢ trén;
2) St dung nhing thiét bi ciia PV duoc san xuat trong nudc gitp giam chi phi dau tu;
3) Chi phi nhién liéu thap hon va it/khong phét thai CO, do sac EV tir ngu6n ning luong tai tao.

2. NOI DUNG CAN GIAI QUYET

2.1. Phin tich lya chon cac thanh phin co ban
- So @6 khéi hé théng
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Hinh 1. So do khoi hé thong tram sac EN-PV ¢6 bé leu trir.

- Gia thanh ctia mot so loai pin:

Pin mat tr&i

Bidng 1. Bang gid cia mot s tam pin mat troi [10, 11].
Héng sin xuat | Cong suit Ma San pham Gia ban (VND)
Canadian Solar 445 W HiKu Mono CS3W- 445MS 3.048.000
Canadian Solar 450 W HiKu Mono CS3W- 450MS 3.080.000
Canadian Solar 455 W HiKu Mono CS3W- 455MS 3.116.000

Hanwha Q Cells 345 W Q. Plus LG4.2 3.466.000
Hanwha Q Cells | 360 W Q. Plus DUO L-G5.2 3.998.000
Hanwha Q Cells | 380 W Q. Peak DUO L-G5.2 4.376.000

Tuy theo cong suét, dién tich va von dau tu dé lua chon loai pin thich hop.
- Gi4 thanh ctia mot s6 loai pin luu triv/ic quy:
Bing 2. Mot s6 binh dc quy thong dung dimg cho pin mdt troi [11].

Tén ic quy Model |G thi trudng (VND)
GEL Largestar 12V - 100AH 6CNF100 3.080.000
Lithium VISION 48V - 100AH | V-LFP48100 8.245.000
Newmax 12V - 100Ah SG1000H 8.320.000
Newmax 12V - 150Ah SG1500H 8.660.000
Pin huu trir Gigawatt Solar  [GIGABOX 5S 30.000.000
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Viéc lya chon b luu trit cin ctr trén cong sudt gian pin mit trdi va dinh mirc nhu cau tiéu thu
du kién.
- Gi4 thanh mét s6 loai sac EV:
Bing 3. Gida thanh mot 6 loai sac EV [12].

Tén sac Cap d6 sac Thong sd Gia ban (VND)
MEGEAR Zencar 1-2 100-240V 16A, 3.84kW 6.663.000
PRIMECOM DEV-10 2 220/240V 16A, 3.84 kW 12.476.000
BESENERGY BS-F30-14-50 2 240V 32A 7.65kW 13.617.000
SET450-40B 3 100-500V 40A/80A; 20 - 40kW | 111.499.000
Ark A60K500CJ 3 150-550V; 140A 60kW 348.432.000

2.2. Khio sat cong suit va géc nghiéng toi wu ciia mot sé tAm pin

Str dung céc thiét bi PV HT Instruments SOLAR Ive [1] (do dudng cong I-V va ghi hiéu suét
quang di¢n), TENMARS TM-206 [2] (do buc xa mat troi) do theo vi tri, goc nghiéng, theo cac
cung gio trong ngay, theo thang va theo mua trong nam d6i véi cac tam pin 345 W, 360 W, 380 W,
445 W, 450 W, 455 W, 540 W.
2.3. Phin mém PVSOL

Thuc hién cac bude nhap dir liéu trén giao dién PVSOL dé thuc hién chon: Chon dia diém lip
dit va hé théng pin mit trdi; Chon loai ludi dién 1 pha hay 3 pha; Chon loai hé thong dién; Chon
loai pin mat troi va huéng lap dat: cAn chii y dén 1 s6 thong s6 nhu cong suit cuc dai (Pmax), dién
ap tai diém cong sut dinh (Vmp), dién ap ho mach (Voc), dong dién tai cong sudt dinh (Imp) \(a
dong dién ngan mach ( Isc); Chon hudng lap dat va kiéu lap dat hé pin; Chon goc nghiéng: D€ to1
uu hoa tong thé san lugng dién quanh ndm bai thu dugce lugng biic xa toi da tai diém dat nay.

S6 gio nang duge lay tr dir liu ban d(k)’ blrc xa nang luong mat troi toan cau tai
globalsolaratlas.info. Tim kiém vi tri Thanh pho Ha N6i xac dinh dugc cqérng do birc xa mat
troi/ndm 1a 1.345 kWh/m?/ndm [3], tuong duong véi 3,69 kWh/m?/ngay). Tién hanh tinh toén h¢
thong PV theo cac budc sau:

1/ Tinh toan cong sudt pin mit troi dya trén s6 gio néng tai vi tri lip dat va nhu cau tiéu thy
du kién mbi ngay theo biéu thirc: s6 kWp (Pey) = nhu cau tiéu thy EV du kién moz ngay (Wh) *
1,25/ 56 gio nang moi ngdy (kWp) (Trong do, 1,25 la hé 6 an todn). S6 lwong tam pin can ding
= S6 Wp cdc tam pin phdi cung cdp / s6 Wp cia 1 tam pin.

2/ Chon Inverter va céu hinh hé thong dya trén diéu kién: Piny > Ppv/1,2 (v6i 1,2 1a gid trj an
toan nham phong ngura cong suat tai tdng cao dot ngdt khi khoi dong) va thong so thda man: 100
+ 500V, 40A/80A, 20 + 40 kW.

3/ Chgn b0 Iuu trit dua trén nhu cau tiéu thu EV‘dl.I kién mdi ngay. Xéc di~nh dung lugng bd
luu trir bang cong thirc: Dung lwong (Ah) = nhu cdu tiéu thy EV dy kién moi ngay (Wh)/(hiéu
suat nap xa * DOD * V). Trong d9d, hiéu suat nap xa dugc xac dinh & muc 80%; DOD — Murc xa
sau la 0,6; va V 1a dién ap cta bo luu tri.

Khi nhép xong dir liéu dugc tinh toan theo cac buge trén, phér} mém s& cho ra céc’két qué: Tong
san lwong dién mat troi/mam,; Cong suat sac bo luu triv; Cong sudt tiéu thy; Cong suat hoa ludi.
2.4. Phan mém d6 hoa AutoCAD

AutoCAD (viét tit cua Automatic Computer Aided Design) la mot ing dung phan mém dugc
phat trién boi Auto@esk cho phép thi€t ké va soan thao véi sy ho trg may tinh (CAD). Phan mém
nay dugc str dung dé tao ban vé 2D va 3D, vé tram sac EV-PV.

3. MO PHONG, TiNH TOAN, THAO LUAN
3.1. Thiét ké tram sac
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3.1.1. Po dac thuc nghiém va tinh céng sudt

Tién hanh do vé1 3 tém pin mat tro1 ¢6 cong suat 360 W, 540 W va 450 W d¢ xac dinh goc
nghiéng t6i wu. Dat cac tAm pin trén mat phang ngang, sau do, tién hanh nang dan goc nghiéng

theo phuong Bac - Nam. Két qua cong suat clia tim pin & cac goc do khac nhau trén hinh 2.
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Hinh 2. Biéu do cong sudt pin mdt troi va géc nghiéng.
Dua vao két gué trén ta lya chon goc nghiéng 12 + 180’ d0 cho hé théng PV tai khu vuc Ha Noi,
(tuy theo vi tri lap dat khac nhau sé€ c6 cac goc nghiéng toi uu).
3.1.2. Thiét ké tram sac
Tién hanh tinh toan thiét ké tram sac dua trén quy trinh tinh toan tai muc 2.3.
+ Chon dong xe

Bing 4. Dung lwong pin ciia mét s6 dong xe 6 t6 dién.

Hang Dong xe Dung | Quéng Héng Dongxe | Dung Quéng
luong | duong lugng duong
Tesla Model S70D| 70kWh | 470km| VINFAST | VFe35 | 82kWh | 460 - 510 km
Tesla Model S75D| 75kWh | 490 km| Jaguar i-PACE | 90 kWh 470 km
Volkswagen e-up! 18,7 kWh| 160 km Audi e-TRON | 93 kWh | 425 -488 km
Volkswagen e-Golf 35,8 kWh| 300 km| Porsche | Taycan4S| 79,2 kWh 405 km
VINFAST VFe34 42 KWh | 300km| Nissan LEAF | 40kWh 340 km

Chon dong xe VinFast VFe34 ¢6 pin 42 kWh. Dé tranh viéc bi “chai pin”, chi nén Xa pin dér}
mirc dugc khuyén céo (khoang 20-25%). Ngoai ra, pin EV ciing dugc cac nha san xuat thict ke
dé sac dén 85% dung lugng thay vi 100% dung luong nham kim ham lai qua trinh chai pin. Cho
nén nhu cau tiéu thu khoang:

42 * (85% - 25%) = 25,2 kWh
Chung ta st dung bd sac 11 KW hoic 30 kW thi sb gio sac udc tinh 1a:
25,2/11 = 2,29 gio = 2 gi¢ 17 phat
25,2/30 = 0,84 gio = 0 gio 50 phut

+ Chon loai pin mat troi

Chon pin Canadian Solar CS3W-450MS c6 thong sé: Pmax: 450 (W); Dién ap hoat dong Vmp:
41,1 (V); bién ap hd mach Voc: 49,1 (V); Dong dién ngan mach Is.: 11 (A).

Tinh toan hé théng PV theo cac budc tai muc 2.3 thu dwoc cac két qua nhu sau:

1/ Trong mét ngay v6i nhu cau 25,2 kWh thi s6 Wp PV can cung cap = 25.200*1,25/3,69=
8.537 (Wp). Tur két qua tinh todn, chon h¢ 9.000 Wp. S6 lugng tam pin 450 W can sir dung la
9.000/450 = 20 tam.

2/ Véi hé pin 9.000 Wp cAn inverter c6 cong §uét thoa: Pinv > 9.000/1,2 = 7.500 W, lua chon
2 Inverter 5kW hang KEHUA co6 _md san pham SPIS000-B2 (vmppt-max-inv: 550V Imax-input-inv:
12,5A; Vdcmax-inv: 550V) thoa man dicu kién.
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Lwa chon s6 chudi: S6 tAm pin téi da trong 1 chudi 1a: 550/41 = 13,4 tdm. C6 thé chia lam 4
chuoi 5 tam pin.

Xét diéu kién hoat dong chué:i 5 tAm pin: U = 5*49,1=2455<600 V; I« =109 A<11 A
Vay chudi pin 5 tam hoat dong on dinh. Vi ca 4 chuoi déu hoat dong nén 2 Inverter SP15000-B2
phu hop voi hé.

3/ Dung lugng (Ah) = 25.200/(0,85%0,6*51,2) = 965 (A). Chon pin luu trit gigawatt solar
GIGABOX 58 ¢06 thong s6 51,2V — 100Ah d€ dy trir dién. D dap (mg nhu céu tiéu thu phai can
téi khoang 10 pin luu trit mac song song da chon. Thay vao do, chon 2 pin luu triv s€ dap ung
duogc: (2*25,2)/10 = 5,04 (kWh).

+ Két qua tinh toan theo mé phong hién thi két qua hé thong PV cho trén bang 5.

Bing 5. Két qua hé thong PV va hé thong leu trik trén phan mém PVSOL.

Hé théng PV Hé thong pin luu trit
Cong suat PV 9 kWp Cbng suat pin 10,24 kWp
PR — Chi s6 hiéu suat 87,9 % S6 kWh sac duoc tir hé thong PV| 32 kWh/nim
San luong PV hang nam | 10.970 kWh/nam Ton that do sac/xa 28 kWh/nam
Mirc giam phat thai CO; | 5,125 kg/mam | Tudi tho hé théng pin luu trir | > 20 nim

Ty 1¢ hiéu suat (PR) la 87.9%. Tuc 1a, Cong suét thu duge co thé sir dung trong ngay la:
30,05*87,9% = 26,41 kWh.

3.1.3. Xac dinh quy mé tram sac

Theo tinh toan v&i nhu cau tiéu thu EV du kién can ding 20 tim pin CS3W-450MS.

- Dién tich ciia mot tim pin mat troi nhu CS3W-450MS khoang: 2m*1m.

- Di§n tich cia mot 6 dé xe khoang Sm*3m nén can it nhit 9 tim pin dién tich 2m*1m, do do,
hé 20 tam pin nhu tinh toan trén hoan toan phu hop.

- Dién tich tram sac: 44,2 m? (theo md phong trong phan mém PVSOL).

Tram 20 tim pin ¢6 dién tich 44,2 m? véi 1 6 sac xe 0 t6 dién dugc lép dat nhu hinh 3.

Hinh 3. Badn vé tram sac EV-PV.
3.1.4. Du tru kinh phi thuc hién tram sac

Bdng 6. Kinh phi nguyén vdt liéu thuc hién.

Loai thiét b Pon gia (VND) S6 luong Gia thanh (VND)
Pin mat troi 3.080.000 20 60.160.000
Inverter 13.640.000 2 27.280.000
Pin liru trit 30.000.000 2 60.000.000
B6 diéu khién sac 1.690.000 1 1.690.000
Khung gi4 d& 350.000 d/m? 44,2 m? 15.470.000
Sac 6 to dién 15.072.000 1 15.072.000
Téng kinh phi 179.672.000
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3.1.5. Khdo sdt céng sudt hoat dong

+ Cong suét tiéu thyu dugc tir hé thong 12 26,41 KWh.

- S6 gio sac: 26,41/11 = 2,4 gio = 2 gid 24 phit; va 26,41/30 = 0,88 gio = 0 gid 53 phit.

- Phén trdm pin sac duoc: 26,41/42 = 62,9 % (Do quing dudng di duoc khi sac ddy 1a 300 km
nén quang duong di dugc udc tinh khoang: 300%62,9% = 188,7 km).

+ Pién tiéu thu tir pin luu trir khoang 5.21 kWh; S6 gio sac: 5.21/11 = 0.47gio = 28 phut va
5.21/30 = 0.17gio = 10 phat;

- Phan tram pin sac dugc: 5.21/42 = 12.4%.

- Quang duong di dugc ude tinh khoang: 300*12.4% = 37.2 km.
3.2. Thiét ké va du tru Kinh phi cho tram sac pin mit troi (12 xe 6 td)
3.2.1. Du tru kinh phi nguyén vt liéu

Hinh 4. Tram sac cho 12 xe 6 t0.
T md hinh tinh toan thiét ké trén ta dy tinh nhu sau:

S6 tam pin can toi thiéu cho 12 6 dé xe 1a: 12%9 = 108 tam pin, loai 450 Wp. Cong suat thu
mot ngay udc tinh 1a 108%26,41/20 = 142,614 kWh (S6 lugng xe VFe34 sac dugc 142,614/25,2
~ 6 Xxe).

S6 luong inverter 5 kW SPI5000-B2 can dung 1a (0,45*108)/(1,2*5) = 8,1. Can 9 Inverter.

Néu chiing ta can 12 kWh dé du trir thi sa} pin lwu trit 51,2V-100Ah can dung 1a: 12¥10/25,2
~ 5 pin. Do d6, v6i nhu cau du trlt nhu trén can khoang 5 pin Iuu trit cho hé thong.

Dién tich tram sac 1a 239 m?.

S0 lugng dén can st dung: SO dén = dién tich*tiéu chudn/quang thong = 239*30/2200 = 3,25.
Can suir dung 4 bong deén.

- Dy tru kinh phi nguyén vat liéu (chua tinh cong thuc hién):.

Bing 7. Dy tru chi phi nguyén vit liéu cho tram sac pin mdt troi co bg luu triv (12 6t6).

Loai thiét bi | Gia (VND) [S6 luong| Gia thanh (VND)
Pin mit troi 3.080.000 | 108 332.640.000
Inverter 13.640.000 | 9 122.760.000
Pin luu trit 30.000.000 | 5 150.000.000

Bo diéu khién sac | 1.690.000 5 8.450.000
Khung gi4 do 350.000 239 83.650.000
Sac 6to dién | 15.072.000 | 12 180.864.000
Pén dién 203.000 4 812.000

Téng kinh phi 879.176.000
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3.2.2. Dy tinh hiéu qud kinh té mang lai tir cdc tram sac EV-PV

Loi nhuan cua du an chinh la phén san lugng PV thu dugc hang nam, n6 hd tro cho mot phz‘in
hoa don phai chi tra hang thang d6i v6i chii dau tu. Do vy, san lugng PV hang nim cang 16n thi
loi nhuén cang cao. San luong PV theo m6 phong la 59.152 kWh/nam. Hién nay, VinFast dang
trién khai phi sac tai tram sac cong cong 1a 3.177,4 VND/kWh. Do do, lgi nhuén thu dugc hang
niam = 59.152*3.117,4 = 184.400.445 VND, déy 1a khoan tién thu dugc sau thoi gian hoan von.

Bing 8. D trii chi phi ddu tw va thoi gian hoan vén cua ting mé hinh.

Dir liéu Model 1 Model 2 Model 3 Model 4 Model 5
Vén dau tu | 179.672.000 | 759.176.000 | 879.176.000 | 602.766.000 | 725.312.000
PP (nim) 5,2 4,1 4,8 3,3 3,9

DPbi voi model 1 (HO gia dinh), ta so sanh chi phi van hanh vé&i xe chay xing. Theo
Vinfastauto, véi ciing mot quing duong di chuyén nhu nhau, VFe34 c6 chi phi van hanh tiét
kiém hon so véi xe chay xdng, chi phi nay cang chénh léch cao khi gi4 nhién liéu xing, dau ting
cao. Déi voi model 2 (EV-PV khong ¢6 b6 luu trir) van s& can phai ¢6 1 pin luu trit phong khi sy b
mat dién, tram sac van hoat dugc trong 9 gio. Model 3 (EV-PV ¢6 b luu trir) c6 mire dau tu cao nhat
do c6 thém b0 luu trir tang cuong tdi da cong sut sac cho xe. Model 4 (EV-PV doc 1ap) 1a mé hinh

¢6 murc dau tu thip nhit. Tuy nhién, véi mic dau tu nhu trén, theo mé phong chung t6i nhan
duoc két qua chi dép tng dugc nhu cau sac cho 6 — 7 xe (béng mot nira so voi du tinh ban dﬁu).
Do vay, dé dap Gmg nhu cau, can ting gap doi cong suat hé thong pin mit troi, diéu nay dan dén
chi phi dau tu PV sé ting thém. Model 5 (EV-PV két hop cho thué pin EV) két hop thém tram
d6i pin EV mang lai nhiéu tién ich cho nguoi dung nhu tiét kiém thoi gian, c6 thé duoc sir dung
pin theo xu hudng cap nhat céng nghé méi nhét.

Nhdn xét: Tram sac EV-PV vira tiét kiém duoc ning lugng va lam giam chi s6 dién liy tién
v6i thoi gian thu hdi von ddi véi tram sac EV-PV khdng ¢6 b luu trit cho thoi gian thu hdi vén
som nhit 14 4,1 nam (chua xét dén mo hinh 5 do chua du dit liéu cap nhat vé chi phi hé théng gia
dd tram d6i pin va hé thong giam sat), diéu nay cho thdy khi sir dung hé théng dién ludi két hop
nang luong mit troi thi loi vé kinh té 1a rat 1on (ké tir ndm thir tu tré di méi ndm thu vé hon 180
triéu). M6 hinh nay dat hiéu qua cao hon so voi phan tich EV-PV trong cac cong bd [6-9], bai
toan nay loi hon nhiéu lan so v&i viéc gui tiét kiém tai ngén hang.

4. KET LUAN

1) Thuc nghiém khao sat vé dién ap, dong dién, cong suét ctia mot sb tAm pin mat troi tai Ha
Noi, cho thiy huéng va goc nghiéng cua dan pin mat troi dat xudi vé huéng Nam géc 12 +
18° dé hé thdng thu dugc dién niang dat hidu qua cao nhat.

2) Dya trén co so ly thuyét va si dung phan mém hd trg thiét ké hé thong dién mat troi
PVSOL d thiét k& va tinh toan cong suét cho tram sac pin mit troi nap 6 t6 dién dung cho ho gia
dinh (S =442 m? h=3m, P =9 kWp, Dvén = 179.672.000 VND) véi mot 6 to dién héng
VinFast - VFe34 hay céc hang khac tuong dwong, sau 5,2 nam thu hdi vén va loi nhuén la
34.197.878 VND/nam.

3) ba tinh toan thiét ké tram sac pin mat troi cho 12 6 t6 dién co von dAu tu thém cho cac md
hinh tram sac doc lap, tram sac pin mat troi hoa ludi co tich trit va khong co tich trir, tram sac két
hop tram ddi pin cho thiy hiéu qua 1a loi nhuén cua tirng mé hinh. Vi chi phi vén nguyén vat
liéu la 759.176.000 VND cho mot tram sac pin mat troi hoa ludi khong co tich trix thi sau 4,1
nam thu hdi von. Bai toan mé hinh nay cho thiy hiéu qua vé kinh té, nang lwong 14 rat 16n.
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ABSTRACT

Research and design solar cell systems for electric car charging stations and parking lots

The current global energy crisis has caused many serious consequences. The
increasing cost of gasoline and oil has forced governments to pay special attention to this
sector. Recently, the price of gasoline and oil in Vietnam has increased to a record of
more than 30,000 VND/liter, forcing people to change their needs and habits of using
their means of transportation. With reasonable operating costs, the market penetration of
electric cars (EC) can be seen as a promising alternative to vehicles with gasoline and
diesel engines in order to reduce environmental pollution as well as operating costs. In
this study, we designed and calculated the capacity for a solar charging station to charge
electric cars (VFe34 of Vinfast) and electric bicycles for household use with a capacity of
P = 9 kWp, capital = 179.672.000 VND. The payback period of the model is 5,2 years,
and the estimated profit is 34.197.878 VND/year. With solar charging stations for 12
electric cars having an additional investment for independent solar charging station
models, grid-tied solar charging stations with storage and without storage show that the
efficiency is the profit of each model. The cost of materials is 759.176.000 VND for a grid-
tied solar charging station, the payback is 4,1 years (from the third year onwards, more
than 180 million VND per year). Instead of designing a conventional car charging station,
this study has presented models of smart charging stations with integrated solar cells to
demonstrate high efficiency and practical applications

Keywords: Solar power systems; Electric car charging station; Parking; Electric car.
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