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Phwong phéap thiét ké hé théng dién nang lwong mat tr&i
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Viao ban nghy, thigt bi sé v tidn ding dign mjt tréi, ndu khéng d0 sé 15y thém dign luei bl via,

Vao ban dem hope khi khing cb dign mjt trdn, thigt bj sir dyng dign lurdi nhir binh thudmg.

Dé thiét ké mot hé solar, ching ta lan lwot thwe hién cac bwéc sau:

1. Tinh tdng lweng tiéu thu dién cha tat ca cac thiét bi ma hé théng solar phai cung cap.
Tinh tbng s6 Watt-hour st dung méi ngay cla tirng thiét bi. Cong tat ca lai chung ta c6 tdng sb
Watt-hour toan tai sir dung méi ngay.

2. Tinh sé Watt-hour cac tdm pin mat tréi phai cung cap cho toan tai méi ngay.

Do tén hao trong hé théng, ciing nhw xét dén tinh an toan khi nhirng ngay nang khéng tbt, sé
Watt-hour ctia tAm pin troi cung cap phéi cao hon téng sé Watt-hour cla toan tai, theo cong
thire sau:

S Watt-hour cac tAm pin mat troi (PV modules) phai cung cap = (1.3 — 1.5) x tdng sb Watt-hour
toan tai str dung

Trong do6 1.3 dén 1.5 1a hé sé an toan

3. Tinh to&n cdng suat pin mat tr&i can sir dung

Dé tinh toan kich c& cac tAm pin mat troi can sir dung, ta phai tinh Watt-peak (Wp) can cé cua
tAm pin mat troi. Lwong Wp ma pin mat troi tao ra lai tly thudc vao khi hau cla ting ving trén
thé gi¢i. Cung 1 tAm pin mat tréi nhwng dat & noi nay thi mire dd hdp thu nang lwong sé khac
véi khi dat né noi khac. Dé thiét ké chinh xac, ngudi ta phai khao sat tivng ving va dua ra mét
hé sb goi la “panel generation factor”, tam dich & hé sé phat dién cia pin mat troi. Hé sé “panel
generation factor” nay la tich sé cGa hiéu suét hap thu (collection efficiency) va do birc xa nang
lwong mét tréi (solar radiation) trong cac thang it ndng cia vung, don vi tinh cta né
& (kwh/m2/ngay).

Mdc hdp thu nang lwong mat troi tai Viét Nam la khoang 4.58 kWh/m2/ngay cho nén lay téng
s6 Watt-hour cac tAm pin mat trei can cung cép chia cho 4.58 ta sé co tbng sd Wp clia tAm pin
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maét tréi. Co nhirng viing mirc hap thu nang lwong mét trévi Ién hon va cling ¢é nhirng ving nhé
hon. Trong tinh todn c6 thé tinh trung binh 1a 4 kWh/m2/ngay.

M&i PV ma ta st dung déu co thdng sd Wp clia nd, lay tdng s Wp can co6 clia tAm pin mat troi
chia cho théng sb Wp clia né ta sé c6 dwoc sb lwong tAm pin mét trdi can dung.

Két qua trén chi cho ta biét sé lwong tbi thiéu sb lwong tAm pin mat trdi can dung. Cang co
nhiéu pin mat troi, hé théng sé lam viéc tét hon, tudi tho clia battery s& cao hon. Néu c¢o it pin
maét troi, hé thdng sé thiéu dién trong nhitng ngay ram mat, rit can battery hon va nhw vay sé
lam battery gidm tudi tho. Néu thiét k& nhiéu pin mét troi thi lam gia thanh hé théng cao, vuot
qua ngan sach cho phép, déi khi khéng can thiét. Thiét ké bao nhiéu pin mat trdi lai con tay
thuéc vao dé dw phong clia hé théng. Thi du mét hé solar c6 dé dy phong 4 ngay, ( goi la
autonomy day, la nhixng ngay khéng c6 néng cho pin mat tréi san sinh dién), thi bat budc lwong
battery phai ting hon va kéo theo phai tang s lwong pin mét trdi. Ngoai ra SolarV cé hé théng
bu lwdi théng minh hodc chuyén lwdi thdng minh sé gidi quyét dwoc van dé mét dién hoac thiéu
dién cho nhirng ngay rAm mat cho cac khu vuc lap dat hé thdng dién mat trei da co dién lwéi.

4. Tinh toan bo inverter

Hién nay phd bién c6 2 loai inverter sine chuan ta c6 thé dung dé tinh toan: inverter sine chuan
tan sb cao (high frequency) va inverter sine chuan tan sé thap (low frequency — hay ngudi ta
con goi la inverter dung tang pho)

Néu thiét k& chon inverter sine chuan tn sb cao, bd inverter phai di I6n dé cé thé dap tng
duwoc khi tat ca tai déu bat Ién, nhw vay né phai cd cdng suét it nhat bang 150% cong suét tai,
tét nhat la chon 200% cong suét tai vi khi s dung c6 nhirng lic can kh&i dong cac thiét bi. Néu
tai 1a motor (ho&c ta lanh, may lanh... théng thuwdng) thi phai tinh toan thém céng suat dé dap
ing thoi gian khéi déng clia motor. Thuwéng dong khéi déng cla thiét bi cé motor Ion, gép
khoang 5-6 1an dong khi chay 6n dinh, tuy nhién cé thé dung phwong phap khéi dong mém dé
tranh viéc chon inverter cong suat qua Ion.

Néu chon inverter sine chuan dung tang phé thi cé thé chon céng suét tir 125 — 150% la c6 thé
str dung dwoc, tuy nhién nhwoc diém cua loai inverter nay la tiéu hao Ion.

Chon inverter ¢ dién ap vao danh dinh phi hop véi dién ap danh dinh cda battery. Déi voi hé
solar két ndi vao lwdi dién, ta khéng can battery, dién ap vao danh dinh cla inverter phai phu
hop voi dién ap danh cla hé pin mat troi.

5. Tinh toan battery

Battery dung cho hé solar la loai deep-cycle. Loai nay cho phép xa dén mirc binh rat thap va
cho phép nap day nhanh. Loai nay c6 kha nang nap xa rat nhiéu lan ( c6 nhiéu cycle) ma khéng
bi hdng bén trong, do vay kha bén, tudi tho cao.

C6 2 phwong phap tinh toan battery,

Céch thir nhat 1a dwa vao lwong dién san xuat dwoc tir cac tAm pin mat tréi. Dung lwong &c
quy phai chira dwgc = 1.5 dén 2 1an lwong dién san xuat dwoc mbi ngay. Hiéu suét xa nap cla
battery chi khoang 70 — 80% cho nén chia sé Wh do pin mat trdi san xuét ra véi 0.7 — 0.8 rbi
nhan véi 1.5 dén 2 1an ta ¢c6 Wh cla battery. Trwdng hop nhu ciu s dung chii yéu 1a ban ngay
thi chi can thiét k& lwong &c quy chira bang lwong dién san xuét ra tlr pin mat trdi la dwoc.
Trong hé solar doc 1ap s dung hdng ngay, dé tudi tho &c quy tang 1én (g4p2, 3 lan thong
thweng) thi khdng nén cho &c quy xa sau, nén bao vé ac quy & nguéng ap trén 11V (d6i véi &c
quy 12V) va chuyén sang st dung dién lwdi hodc bu lwdi.
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Cach thr 2 la dwa vao tai str dung, cu thé nhw sau:

Sé lwong battery can ding cho hé solar la sé lwong battery dd cung cép dién cho nhirng ngay
dw phong (autonomy day) khi cac tAm pin mét tréi khdng san sinh ra dién dwoc. Ta tinh dung
lvong battery nhw sau:

— Hiéu suét xa nap cla battery chi khoang 80% cho nén chia s& Wh cla tai tiéu thu véi 0.8 ta
c6 Wh cua battery

— Véi mire deep of discharge DOD (mirc x& sau) la 0.6 (hodc thap hon la 0.8), ta chia s6 Wh
cuia battery cho 0.6 sé c6 dung lwgng battery

tong Wh tisu thu mol ngay
= =)

higu suat batvery x mwc DOD x dien the battery

naed U mot ngay

Dung heong Batary(dh) = — -
0.85x 0.6 x dign the batery

Két qua trén cho ta biét dung lwong battery ti thiéu cho hé solar khéng cé dw phong. Khi hé
solar c6 sé ngay dw phong (autonomy day) ta phai nhan dung lwong battery cho sé autonomy-
day dé co sb lwong battery can cho hé thong.

_ . tong Wh tidu thy mei ngiy
Dung leong BacerylAh) = ——— - X 50 autonomyday
0,85 x 0.6 x dign the battery

6. Thiét ké solar charge controller

Solar charge controller cé dién thé vao phu hop véi dién thé cla pin mat trdi va dién thé ra
twong &ng v&i dién thé clha battery. Vi solar charge controller c6 nhiéu loai cho nén ban can
chon loai solar charge controller nao phu hgp v&i hé solar ctia ban. Déi voi cac hé pin mat troi
I&n, nd dwoc thiét ké thanh nhiéu day song song va méi day sé& do mét solar charge controller
phu trach. Cong suat cuia solar charge controller phai di I&n d& nhan dién nang tir PV va du
cong suat dé nap battery.

Théng thwéng ta chon Solar charge controller c6 dong Imax = 1.3 x dong ngan mach ctia PV
SolarV co6 thiét ké cac bd Solar charge controller diing cdng nghé sac xung va nang ap dinh
MPP nén hiéu suat sac cao hon va &c quy bén hon, hiéu suét sac twong dwong cac bd sac
MPPT ma gia thanh ré hon. Céng nghé sac xung lam &c quy bén hon ké ca sac MPPT.

Vi du cu thé:

Tinh hé solar cho 1 hd dan viing sau cé yéu cau st dung nhw sau:
— 1 béng dén 18 Watt st dung tir 6-10 gid toi.

— 1 quat may 60 Watt méi ngay st dung khoang 2 gio.

— 1 td lanh 75 Watt chay lién tuc

1. Xac dinh tong lweng dién tiéu thu mdi ngay = (18 W x 4 gid) + (60 W x 2 gi®) + (75 W x
12 gi&) = 1,092 Wh/day
(td lanh tw ddng ngat khi dd lanh nén xem nhw chay 12 gi¢» nghi 12 gi®)

2. Tinh pin mat tr&i (PV panel)
PV panel = 1,092 x 1.3 = 1,419.6 Wh/day.
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Téng Wp clia PV panel = 1,419.6 / 4.58 = 310Wp
Chon loai PV c6 110Wp thi sb PV can dung la 310 / 110 # 3 tAm

3. Tinh inverter

Tbng coéng suat st dung I&n nhat tai mot thei diém = 18 + 60 + 75 = 153 W

Cong suét inverter = 153 x 125% # 190W

Tuy nhién trong hé théng c6 ta lanh véi dong khéi dong khodng gap 5 — 6 lan (6 x 75 = 450w)
Vay chon inverter cdng suét phai Ién hon 450W.

Ta c6 thé chon loai inverter 500W tr& |én. Lwu y phai chon inverter sine chuén dé an toan cho
td lanh.

4. Tinh toan Battery

1.09

Dung lromg Battery(Ah) = ﬁ = 178
V@i 2 ngay dy phong, dung lwong binh = 178 x 2 = 356 Ah
Nhw vay chon battery deep-cycle 12V/400Ah cho 2 ngay dw phong.

Néu chi str dung trong ngay thi khdng can tinh dw phong, chon &c quy 12V-200Ah 13 da.

5. Tinh solar charge controller

Théng s clia méi PV module: Pm = 110 Wp, Vm = 16.7 Vdc, Im =6.6 A, Voc = 20.7 A, Isc =
7.5A

Nhw vay solar charge controller = (3 tAm PV x 7.5 A) x 1.3 =29.25 A

Chon solar charge controller c6 dong 30A/12 V hay I&n hon.



