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THIET KE MO HINH NHA O NANG LUQNG XANH

Nguyén Thanh Tung
Truwong Dai hoc Thi Dau Mét

TOM TAT
Bang phurong phdp thiét ké md hinh nha ¢ sir dung céc thiét b pin nang herong mat troi,
biogas chlng t0i dd dira ra hurdng gidi quyét co ban Vvé Vdn dé cung cdp dién ndng cho cdc
nhu cau thiét yéu cua mét can hé gia dinh. Dap 1ng loi kéu goi cua Lién Hiép Quac vé viéc
khuyén khich siz dung nguon néng heong tai tao 1a mét gidi phép tat yéu cho van dé nang
lirong cua todn cau trong twong lai nham chong bién doi khi hau va & nhiém méi trirong.
Tir khoa: thiét ké, md hinh, ndng heong, mdt troi, tai tao

1. Téng quan

1.1. Dat van dé

Nguén ning lwong hoa thach (than da,
dau hoa va khi dét...) dugc hinh thanh béi
qua trinh phan huy ctia cac sinh vat bi chon
VUi cach ddy hang triéu nam, 12 ngudn ning
lugng c6 han va da duoc khai thac tr nhiéu
nam, dang can kiét dan. Qué trinh khai thac
cac loai nhién li€u hod thach thuong tac
dong xdu dén ngudn nudc va da dang sinh
hoc, 1am 6 nhiém moi trudng. Khi dbt chay
ching thuong sinh ra khi CO, day la
nguyén nhan chinh gay ra hi€u Gmg nha
kinh, bién d6i khi hau va hau qua 1a 1am tréi
dat nong 1én kéo theo rat nhidu hé qua khac
anh huong dén cudc séng clia con ngudi.

Nang lugng tai tao hay “nang lugng
xanh” 12 nang lugng tir nhitng nguon lién tuc
c6 thé xem gan nhu v6 han (ning luong mat
troi, gio, thuy triéu, nang luong sinh hoc,
song va dia nhiét). Viéc khai thac sir dung
c4c ngudn nang luong tai tao ciing khong
(hoic it) gay anh huéng xau dén méi truong
sinh thai. Viéc dua vao sir dung nang luong
tai tao nhanh va hi¢u qua cé y nghia quan
trong trong an ninh niang luong, giam thiéu
bién di khi hau, c6 loi ich kinh té.
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1.2. Mat troi va nang lwong mat troi

Mat troi 1a mot khdi khi hinh cau cé
duong kinh 1,39 triéu km (I6n hon 110 1an
duong kinh trai dat), cach xa trai dat 150
triéu km (bang mot don vi thién vin AU).
Khéi lwong mit troi khoang M, = 2.10%kg.
Nhiét ¢6 T & trung tdm mat troi_thay doi
trong khoang tir 1.10'K dén 2.10°K, trung
binh khoang 1,56.10’K. Anh sang noi
riéng, hay birc xa dién tir n6i chung, tir bé
mat cia mat troi duoc xem 1a ngudn ning
lugng chinh cho trai dat. Chum tia truyén
thang tir mat troi goi 1a buc xa truc xa.
Tong hop cac tia truc xa va tan xa goi 1a
tong xa. Mat do dong bic xa truc xa &
ngodi 16p khi quyén, tinh dbi véi 1m? bé
mat dat vudng goc véi tia buc xa, duoc
tinh theo cbng thuc:

q = ¢p.1.Co(T/100)*

Trong do: ¢, = 62/4 hé s6 goc buc xa
gitta Trai dat va Mat troi; B : goc nhin Mit troi
Véi B =32’;

Co = 5,67 W/m“K* h¢ sé birc xa cua
vat den tuyét d6i; T = 5762 K- nhiét do bé
mat Mt troi. Suy ra: q = 1353 W/m?.

Do khoang cach gitra trai dat va mat
troi thay déi theo mua trong nim nén B
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ciing thay d6i, do d6 q cing thay doi
nhung d6 thay d6i khong 16n 1im nén cé
thé xem ¢ la khéng ddi va duoc goi la
hang s6 mat troi.

O Viét Nam binh quin c6 khoang
1800 — 2200 gid ning hay 300 ngay/nim,
lugng blirc xa mat troi ¢ phia Nam tang
20% so véi cac tinh phia Bic. O viing nay,
mit troi chiéu gan nhu quanh nam, ké ca
vao mua mua. Do d6, d6i véi cac dia
phuong & Nam Trung Bo va Nam Bo,
ngudn birc xa mat troi 1a mot ngudn tai
nguyén to 1on dé khai thac sir dung, trung
binh cdc ngay trong ndm nang lugng mat
troi & phia béc 1a 3,6 KWh/m?.ngay va phia
nam 1a 5 kWh/m?.ngay.

1.3.Cdu tgo, hé thong pin mdt troi

CAu tao cua pin mat troi 1a mot 16p
tiép xGc ban dan p-n c6 kha ning bién doi
truc tiép nang lwong bic xa mat troi thanh
dién nang nho hiéu ang quang dién bén
trong. Cho té&i hién tai thi vat liéu cha yéu
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cho pin mit troi 1a cac silic tinh thé c6 hiéu
Suét tir 3% - 16%. Hé thng pin mat troi bao
gom cac thanh phan: cac tim pin mit troi
(Solar Array), cac tai tidu thu dién, cac thiét
bi Iuu trit dién nang (Battery) va céc thiét bi
diéu khién sat (Charge Controller), bo
chuyén ddi dong dién mot chiéu DC thanh
xoay chiéu AC (Inverter)... Khi c6 anh
niang mat troi cac tim pin s& chuyén doi
ning luong 4nh ning thanh dong dién DC.
Dong dién nay s& théng qua thiét bi diéu
khién sac dé nap cho ac quy. Khi ac quy
day s& ty dong ngung sac dong thoi khi dc
quy qué can né sé khong dua dién DC ra tai
nham bao vé va kéo dai tudi tho cua ac quy.
Khi dién &p cua ic quy giam mach sé tu
dong nap lai cho dén khi day. Inverter c6
chire nang chuyén do6i dién nang DC tir ac
quy thanh dién xoay chiéu hinh sine
220V/50Hz dé ding cho cac tai AC. Téng
cdng suit cua cac tai AC ludn phai nho
hon cong suét cuc dai cua Inverter.
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1.4. Thanh phan khi sinh hoc

Biogas hay khi sinh hoc 1a hon hgp khi
phét sinh tir sy phan huy cac vat chat hiru
co g6m CH4, CO,, Ny, O, H,S, CO...
duogc thuy phan trong méi truong yém khi,
xuc tac nho nhiét do tur 20 - 40°C

Thiét ké cua thiét bi composit gom
nhitng by phan dugc chon chim dudi mat
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dat gdbm co: bé phan giai, ngan chira khi,
dng dan khi, cira nap nguyén liéu, ctra xa.
2. Thwc nghiém

2.1. Thiét ké md hinh nha ¢

Y twong, muc tiéu cua dé tai la thiét
ké md hinh mot can nha gidng nhu can nha
that, nam trong khudn vién mot manh dat
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rong, c6 san vuon, cay canh va két hop ca
chudng trai c6 thé chian nudi gia suc, gia
cam. Cian nha chinh va cac phuong tién,
thiét bi st dung dién déu duoc tao tur
ngudn ning lwong mit troi thong qua hé
thong 2 tam pin mat troi 21V/6W, qua bd
sac dién (md hinh chi sir dung diode ngan
dong nguoc) dong dién tich vao bo ngudn
ic quy va bang bo chuyén doéi dién
(Inverter) bién dong DC thanh dong AC sir
dung cho céc thiét bi dién cong suat nho.
Trén mai nha cé tich hgp md hinh may
nudc nong dung nang lugng mat troi va
cac tam pin nho dung dé cung cap cho hé
thdng dén, quat khi ban ngay c6 nang.

Hé théng ham biogas lam bang
composit (chi dung vat minh hoa) st dung
khi sinh hoc ldy tir chét thai hiru co (do
nguoi va gia sdc, vat nudi trong nha) thay
thé khi gas dung dé nau in cho gia dinh.

Thiét ké mé hinh nha ¢ nang hrong xanh

Véi hé thong vuon rau, cdy canh xung
quanh nha dugc lam mét bang hé thdng
phun swong nang lugng mat troi, may bom
nuéc mini dung nguén DC lam cho khu
nha luén cé cam gidc mat me, than thién
mdi truong va chii nhan cé thé ty cai thién
bita 4n gia dinh bang cach tu trong cac loai
rau cai quanh nha.

Ngoai ra chang tdi con tha lap dat
thém hé thong 02 mach cam bién anh séang,
ding dé tu dong dong ngit ngudn dién
cung cap cho cac thiét bi khi troi bat dau
t6i (cam bién 1) va nguoc lai ¢ thé kich
hoat may bom nuéc phun swong (cam bién
2) khi troi nang gat. Véi chiée xe tro choi
tré em chung toi ciing ldp dat tim pin Mat
troi 6V/6W dé sat vao bo 3 pin Li-lon khi
¢6 nang va ngudn DC nay s& cung cap cho
dong co xe hoat dong. Trong thyc té nguoi
ta cling san xuit xe chay bang ac quy theo
cach nay.

Mach Inverter

May nudc
nong NLMT

-------

Quat dung
NLMT

B¢ nguon ac quy

Motor phun suong

Mach cam bién 1,2

Pin NLMT

Xe dung NLMT

Béc phun suong

Phun khoi. led
nhiéu mau

Hinh 2. Toan c4nh khu nha mo hinh
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Hinh 4. So @6 mach Inverter DC/AC 40W

2.2. Khdo séat hoat déng cia hé théng
pin nang luwong mat troi nha mo hinh

Pé khao sat hé théng pin mat troi cua
nha mé hinh, chung t6i dat hai tim pin mat
troi hop nhau mot géc 90° trén méi nha véi
cac dung cu do: nhiét ké, may do cuong do

sang LUX ké, thude do goc, von ké chi thi
led 7 doan. Chlng t6i tién hanh ghi nhan
cac s6 lidu sau mdi 45 phat, 12 thoi diém
mdi ngay, do vao 2 ngdy co6 ning tét
23/04/2016-(1) va 29/04/2016-(2), tai Bién
Hoa, Pong Nai, voi két qua ¢ bang 1.

Bdng 1. Thong ké sé lidu do dac ngay 23 va 29/04/2016 tai Bién Hoa, Pong Nai

STT | The&i diém do Pién thé ra(V) Nhiét do (°C) Cuwong doé (kix) Géc ()
1) (2 1) (2 1) (2
1 7h30’ 171 17,2 27 26 36,4 28,3 70
2 8h30’ 18,2 18,4 31 29 58,3 31,3 60
3 9h15’ 18,8 18,5 32 32 58,4 31,7 35
4 10h 18,7 18,6 36 33 80,9 44,5 30
5 10h45’ 18,8 18,7 37 30 83,2 48,3 20
6 11h30’ 18,4 18,8 36 33 83,4 471 10
7 12h15’ 18,3 19,2 35 35 771 53,6 5
8 13h 18,2 19,1 37 34 56,6 52,4 -10
9 13h45’ 18 19,2 35 37 50,6 53,5 -20
10 14h30’ 17,8 18,6 36 37 31,3 44,7 -30
11 15h15’ 17,2 18,2 33 34 29,7 22,6 -45
12 16h 16 16,6 31 32 25,2 14,2 -60
B 18,2V 33,2°C 47,6 kix
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Thiét ké mé hinh nha ¢ nang hrong xanh

20 (V)
R P Ayl
Hinh 5. Do th; 18
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dién thé dau ra 18
va cac thoi diém \ yais
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\ == 29/4/16
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15
14 ; | )
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Qua do s liéu do chiing t6i nhan thay
nhiét do moi truong ngoai troi trung binh
33°C va dién thé thu duoc c6 gié tri trung
binh sau 02 ngay la 18,2V véi do chiéu
sang trung binh la 47,6 kix (Kilo Lux).
Chuyén ddi don vi 1 Lux = 1,46 mW/m? =
1 lumen/m? ( hay 1Im/1W = 683). Theo gi
tri do dugc thi tim pin Mat troi nhan duoc
do roi sang chiéu trén bé mat la:

47,6 klux = 47,6 klm/m? = 47,6.10% x
1,46 x 10° = 69,5 W/m?

(Theo quy chuan QCVN09:2013 cua
Bo Xay dung, do chiéu sang tbi da trong
nha 1a 13 W/m?).

Vi gia tri dién thé tr pin mat troi
18,2V hoan toan c6 thé sat dién cho hé

théng 4c quy trong ngay tir gan 7h30 dén
sau 16h (8,5 gio sat). Qua do, ching toi co
thé danh gia kha ning cung cip dién ning
cua pin Mat troi hoan toan cd thé thay thé
dién tir ngudn nang lwong hoa thach.

3. Bai toan kinh té thong qua mé hinh
nha ¢

3.1. Chi phi dién hang thang ¢ hg gia
dinh

Theo thiét ké md hinh cin nha co thé
sir dung cho 6 nguoi. Chi phi st dung dién
nang, gia thanh khi dung dién ludi cho hd
gia dinh vai cac thiét bi dién co ban nhat
(tinh & muc sir dung dién trung binh hang
ngay) nhu trong bang 2.

Bdng 2. Thong ké céc thiét b sir dung dién trong hé gia dinh

STT Thiét bi Co6ng suét (W) SL S6 gid/ngay | S6 ngay/thang | Cong suét (kWh)
1 bén neon 40 6 5 30 36
2 Ta lanh 100 1 24 30 72
3 Tivi 40 3 4 30 14,4
4 Quat may 30 3 4 30 10,8
5 Nbi com dién 450 1 2 30 27
6 May tinh 30 3 5 30 13,5
7 Bom mini 40 1 2 30 2,4
8 May nwdéc ndng 200 2 1 30 12
9 Ban i dién 1000 1 1 30 30
10 Bun nuwoéc 2000 1 1 30 60

TONG CONG 237
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Vai tinh toan mac dién nang binh
quan caa EVN chi phi tién dién la
453.644VND. Chi phi ndu an trung binh
cua ho gia dinh 1a 12kg gas/thang véi gia
270.000 VND (Petro Viet Nam), téng chi
phi cho dién va gas la: 453.644 +
270.000 = 723.644 VND.

3.2. Chi phi ldp dat hé thong nang
lwong mat troi

— Tinh tong s6 tm pin can ding M,
W-téng cong suat tiéu thy trong ngay,
W-gié tri cong suit caa mdi tim pin, A
(kV\//mzlngay) la nang lwong 4nh sang
chiéu Ién pin, ta c6 cdng thuc:

W, x1.3
 WxA

— Tinh dung lugng 4c quy can trang
bi theo céng thirc thuc nghiém sau:

Wh
H,xH,xU

Trong d6, C- dung luong ic quy
(Ah), Wh-tong cong suét tiéu thu moi

Nguyén Thanh Ting

ngay, Hi - hiéu suat ic quy, H, - hé sb
muic x4 sau DOD, U-dién thé 4c quy.

Pé tinh dung lwong binh 4c quy
ching ta lay hiéu suat khoang 85% va hé
s6 muc xa sdu DOD khoang 60%, dién
thé binh 12V. Dy phong s6 ngay khéng
c6 nang Agy (autonomyday) ta c6 cong
thirc thuc nghiém Ié'

H H U HHU

Thay cac théng sb voi sé ngay du
phong khong nang 1a 3 va cong suat tir
Bang 1, ta c6 dung luong ac quy can ding
cho hé¢ thong la:

W, 79003

HHU ™ 0,85.0,6.12

Twong tng s ac quy loai 400Ah (méc
song song) la:  3.873 /400 = 9,7 = 10 (ic
quy). Chlng t6i ¢ thé tam thdng ké chi phi
trang bi hé thdng pin nang lugng mat troi,
theo s6 liéu cap nhat (bang 3).

= 3.873(Ah)

Bdng 3. Bang ké chi phi vdt tue, thiét bi co ban

STT Vat tw Don vi S6 lwong Don gia Gia thanh

1  |Pin solar cell 400W Bo 5 7.200.000 36.000.000
2 |Charge controller 30A BO 1 4.000.000| 4.000.000
3 [Inverter 30A/3000W BO 1 5.600.000 5.600.000
4 |Accu 400Ah Cai 10 4.000.000 40.000.000
5 |Day cap dién mét 100 10.000 1.000.000]
6 [Nwdc nébng NLMT/200L BO 1 6.000.000 6.000.000
7 |Biogas Composit B6 1 15.000.000 15.000.000]
8 |vat tw khac (gian sét) 4.000.000
9 [Chi phi l&p d&t 3.000.000

TONG CONG 114.600.000,

Theo s liéu bang 3, chi phi can thiét
dé lap dat thiét bi cho hé théng niang luong
mat troi cung cip dién ning, may nudc
néng va ham biogas ching tdi c6 thé tinh
gia tri twong ung chi tra chi phi twong ung:

114.600.000 / 723.000 = 159 thang
=13 nam 3 thang
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Vé6i ngudn kinh phi dau tu cho hé

théng pin ning luong mat troi va ham

biogas theo gia thi truong hién tai thi can
phai sau hon 13 nim mdi hoan vén. Véi
c4c tim pin dwugc bao hanh 15 nim con
cac thiét bi khac can phai thay thé, sira
chita vai lan trong thoi gian nay, dan dén
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ting ngudn kinh phi dau tu 1én cao hon
nhiéu.
4. Két luan

Qua nghién cau thyc té bang nha mo
hinh chung t6i da lap dat cac thiét bi trong
dbi du dé né hoat dong nhu mot cin nha
that, két qua cho thdy nha mé hinh c6 thé
hoat dong doc 1ap, tu cung cap dién bang
nang luong mat troi. Qua dé chung toi da
tinh toan dwoc chi phi lap dat xay dung hé
thdng st dung nang lwong Mat troi cho dbi
tuong nha ¢ véi quy mo 16n va da thu duogc
két qua cu thé. Két qua dé tai cho thay Vi
hiéu qua kinh té khi chuyén ddi hinh thuc

Thiét ké mé hinh nha ¢ nang hrong xanh

ding céc ngudn ning lwong tai tao thay
cho hoé thach thi khéng c6, phai nhiéu
nim méi hoan vén vi gia thanh cac thiét bj
hign thoi con kha dat.

Véi chi phi con cao nhung ching ta
van c6 thé chuyén ddi sang cach dung cac
ngudn ning luong tai tao dé giam thiéu sy
anh huong khi khai thac va su dung céc
ngudn ning luong hod thach gay 6 nhiém
moi truong, hiéu tmg nha kinh va tac dong
khong tét dén méi truong sinh thai, bién
d6i khi hau da va dang anh huong rat Ion
dén cudc sdng hién tai va tuong lai ctia con
nguoi trén hanh tinh nay.

DESIGN MODEL OF GREEN ENERGY HOUSE
Nguyen Thanh Tung

ABTRACT

By design methodology housing model using application equipment battery solar
energy, biogas cellars we have been solving basic problems of power supply for the
essential needs of a family apartments. Responding to a call by the United Nations to
encourage the use renewable energy sources is an essential solution to the problem of
global energy in the future to combat climate change and environmental pollution.
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