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TOM TAT

Tén dé tai: “Pé xuit cac giai phap tiét kiém dién ning cho Ocean Villas
resort”
Sinh vién thuc hién:

D3 Pham Tuén Béo S6 thé SV: 105200222 Lép: 20DCLC3

Tém tit: Ngay nay, trong bdi canh nganh du lich ¢ nudc ta phat trién manh mé,
dic biét 1a & Pa Ning. Céac khu du lich, khu nghi dudng ngay cang mé rong dé dap
{rmg nhu cau phuc vu cho du khach trong nude va qudc té. Di dbi v6i su phat trién
d6 1a muc tiéu thu dién ngay cang 16n dan dén chi phi van hanh ting cao. Ocean
Villa resort - mot khu nghi dudng cao cap & Pa Ning 1a mot vi du dién hinh véi
hang trim can villa, ho boi va nhiéu tién ich cao cap khac.

Dién ning tiéu thu tai day chu yéu dén tir cac thiét bi diéu hoa khong khi,
chiéu sang, may bom nudc, va hé thong nudc néng. Tuy nhién, theo khao sat so bo
tai nhiéu can villa van st dung céc thiét bi cong suit 16n nhung hiéu suét chua cao,
diéu khién chua t6i wu va chua ap dung céac giai phap tiét kiém dién hién dai. Diéu
nay dan dén muc tiéu thu dién nang cao, 1am ting chi phi van hanh va anh huong
dén hiéu qua kinh doanh cua resort.

Chinh vi thé d6 an tt nghiép “Dé xuét cac giai phap tiét kiém dién nang cho
Ocean Villa resort” dugc thyc hién nham muc dich tiét kiém dién gép phan giam
chi phi van hanh cho Ocean Villa resort va huéng dén mé hinh du lich bén viing,
tiét kiém nang luong.
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LOINOI PAU

1. Tinh cap thiét ciia dé tai

Ngay nay, trong bdi canh nganh du lich & nudc ta phat trién manh mé, dic
biét 1a & Pa Ning. Céac khu du lich, khu nghi dudng ngay cang mo rong dé dap tng
nhu cau phuc vu cho du khach trong nuéc va qudc té. Di d6i voi sy phat trién d6 1a
mure tiéu thu dién ngdy cang 16n din dén chi phi van hanh ting cao. Ocean Villa
resort - mot khu nghi dudng cao cip ¢ Da Néng 1a mot vi du dién hinh v6i hang
trdm can villa, hd boi va nhiéu tién ich cao cép khac.

Dién ning tiéu thu tai diy chu yéu dén tir cac thiét bi diéu hoa khong khi,
chiéu sang, may bom nudc, va hé thong nuée nong. Tuy nhién, theo khéo sat so bd
tai nhiéu can villa van st dung céc thiét bi cong suit 16n nhung hiéu suét chua cao,
diéu khién chua t6i wu va chua ap dung céac giai phap tiét kiém dién hién dai. Diéu
nay dan dén muc tiéu thu dién nang cao, 1am ting chi phi van hanh va anh huong
dén hiéu qua kinh doanh cua resort.

Chinh vi thé d6 an tot nghiép “Dé xuét cac giai phép tiét kiém dién nang cho
Ocean Villa resort” duge thuc hién nhdam muc dich tiét kiém dién gop phﬁn giam
chi phi van hanh cho Ocean Villa resort va huéng dén mé hinh du lich bén viing,
tiét kiém nang luong.

2. Muc dich ciia dé tai
- Danh gia hi¢n trang stir dung dién tai mat s6 khu vuc dai dién trong Ocean Villa
resort.‘ ) )
- Dé xuat cac giai phap tiét kiém dién phu hop. ‘
Tinh toan luong dién nang co thé tiét kiém, chi phi dau tu.
Dé xuat mo hinh tong thé va kha nang ap dung rong rai trong toan bo khu resort.
. Poi twgng nghién ciru va pham vi nghién ciru
Déi tuong nghién ctru: )
Nghién ctru vé cac giai phap tiét kiém dién nang cho Ocean Villa resort.
- Pham vi nghién ctru: )
Pham vi nghién ctru 1a hé thong tiéu thu dién cta toa A, B ctia Ocean Villa resort.
4. Phwong phap nghién ciru
- Khao sat thyc té: Thu thap di liéu so do dién, danh sach thiét bj tiéu thy
- Phan tich s6 liéu: Sir dung phan mém Excel, PVSOL d¢€ tinh toan san lugng,
cong suat, chi phi tiét kiém. ‘ ‘ q
- MO0 phéng k¥ thuédt: Ap dung phan mém chuyén dung dé mé phdéng dién mat
troi. .
5. Y nghia caa de tai

W

- Viéc st dung dién ning hiéu qua va tiét kiém dong vai tro then chét trong
hoat dong van hanh cua céac khu du lich nghi dudng, dac biét 1a tai cac khu resort
— villa cao cap c6 quy md 16n, hoat dong lién tyc va tiéu thu dién niang & mirc cao.
Dé tai ndy c6 ¥ nghia thuc tién:

il



- Gop phan danh gia ding thuc trang tiéu thu dién tai moét mo hinh nghi dudng
dién hinh, tir do nhan dién dugc cac khu vuce lang phi va tiém ning cai thién.

- Pé xuit cac giai phap ky thuat va quan ly kha thi, phu hop voi diéu kién tu
nhién, van hanh va quy mo thuc té, giup resort giam chi phi dién ning ma van dam
bao chét lugng dich vy.

- Thic day tmg dung ning luong tai tao, dic biét la dién mat tro1 ap mai, trong
linh vuc du lich nghi dudng — xu huéng phat trién bén viing dang dugc khuyén
khich manh mé tai Viét Nam.

6. Bo cuc db an

- Chuong 1: Téng quan vé tiét kiém dién ning

- Chuong 2: Khao sat hién trang va dé xuat giai phap tiét kiém dién nang

- Chuong 3: Danh gia hiéu qua kinh té cua giai phap

- Kétlugn

v



LOI CAM ON

Trude hét, em xin bay t6 1ong biét on chin thanh va siu sic dén quy thiy co
bo mon Dién Hé Théng, Khoa Di¢n — Truong Pai hoc Bach Khoa, Pai hoc ba
Néng nhirng ngudi di tan tinh giang day va truyén dat cho em nhiing kién thirc quy
bau trong sudt thoi gian hoc tap tai truong.

Dic biét, em xin giri 101 cam on chan thanh dén TS. Luu Ngoc An, ngudi da
tan tinh huéng din, chi bao va déng vién em trong sudt qua trinh thuc hién dd an
t6t nghiép. Nho sy hd tro va gdp ¥ quy bau tir thy, em da c6 thé hoan thanh d6 an
nay mot cach nghiém tic va dung tién do.

Em ciing xin guri 101 cam on dén Ban giam dbc va toan thé nhan vién tai Ocean
Villa resort noi dé tao diéu kién thuan loi dé em co thé tiép can thuc té, thu thap dir
liu.

Cudi ciing, em xin chan thanh cam on gia dinh va ban b¢, nhitng ngudi ludn
& bén, dong vién, ting ho, quan tam, giup d& em trong sudt qua trinh hoc tap va thuc

hién do an.

Pa Nang, ngay thdng  ndam 2025

Sinh vién thuc hién

D3 Pham Tuin Bao



CAM DOAN

T61 xin cam doan rang d6 an tot nghi¢p nay 1a két qua nghién ctru va lam viéc
cua ca nhan t61 voi sy hudng dan cua TS. Luu Ngoc An.

Toan bo nodi dung trinh bay trong dd an 13 trung thuc, khong sao chép tir bat
ky cong trinh nao khac. Cac tai li¢u tham khao duogc trich dan rd rang va dang quy
dinh.

Nhom sinh vién thuc hién

P& Pham Tuin Bao

Vi



MUC LUC

TOM TAT ..ot i
NHIEM VU DO AN TOT NGHIEP. ... oo ee e i
LOTNOIBDAU. ..ot iii
1. Tinh AP thibt CUA A8 TAL........vieeeeeeeeeeeeeeee e, iii
2. MUC GHCH CUA & tA.....v.veveeeeeceee e iii
3. Pdi tugng nghién ctru va pham vi NGHIBN CHU...........ovveeeeeeeeeeeeeeeeeeeeee e, 11
4. Phuong phap NZhi€n ClU......cc.eeiiiiiiiiiiiee ettt 1ii
5.Y NETA CUA A& tAT ....vveeeeeeeeeeeeeeeeeee e, iii
6. BO CUC G0 A0ttt ettt e et eeeeee et e e eeeeeeeeenes v
LOTCAM ON ... v
CAM DOAN ..ottt vi
MUGC LUC ..ot sneeeas vii
MUQC LUC HINH ANH....ovoeeeeeeee ettt st eeeaeee s s e eseseeenenes X
MUC LUC BANG ..ot xi
CHUONG I: TONG QUAN VE TIET KIEM PIEN NANG.......cccoeververerrerrerererensene 1
1.1 Tinh hinh st dung di€n ndng cla NUGC ta.......ccccvvieriiiieeiieeiie e 1
1.2 Téac dong cua viée str dung dién ning dén moOi trudNE .......co.veeeeeeeeeeeeeeeereeens 2
1.3 Chinh sach nang lugng ctia Vi€t Nam ........cccoeeviiiiiiiiiieiiecciee e 4
1.3.1 Quan diém va chinh SACh NANE QNG .....v.ovveieeeeeeeeeeeeeee e 4
1.3.2 Str dung nang luong tiét Kiem va NIEU QUA ....ovveeeeeeceeeeeeee e 5
1.3.3 Cac giai phap st dung ning luong tiét kiem va hi€u qUA........cooveeeveeeeeeeeeeeens 6
1.4 Cac phuong phap tiét Kidm nAng QNS .........ovuveeeeeeeeeeeeeeeeeeeeeeee e 7
1.4.1 Quan 1y - t6 chirc trong tiét Kiem nang ToNE...........cooveveveeeeeeeeeeeeeeeeeeeeeeees 7
1.4.2 K§ thuat va thiét bi trong tiét kKiém dién nang ...........coocovevvevevveeeeeerrerseeeeseenenns 8

vil



1.5 Gi6i thibu v& d& tai NERIEN CTUU .....veeeeeeeeeeeeeeeeee oo 8

CHUONG II: KHAO SAT HIEN TRANG VA PE XUAT GIAI PHAP TIET

KIEM DIEN NANG......coeeererreresessesessssssessessssssessssessssssessssassssssesssssssssssessssssessssesssesse 10
2.1 Tong quan v& Ocean Villa FESOIT .........o.v.veiveveeeeeeeeeeeeeeeeeeeeee e 10
2 B B4 T 1 5 2 e 1§ 1 4 LC SRR 10
2.1.2 Vi trf DhI8N CUU TAP QA ..o 11
2.1.3 Khdo sat thiét bi tieu thi @8N .......ovevrereireeiiceeeeieeeeeees e 11
2.1.3.1 Tong cong sudt ciia can 1 pRONG NGl ..........o.oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 11
2.1.3.2 Téng cong sudt cia can 2 PRONG NG ..........c.ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeean. 14
2.1.4 TONG 18N NANG U thU .....ovoveveeeeeeeeeeee e 16
2.2 Dé xuit cac giai phap tiét Kiem dién NANG ........oooveveveeeeeeeeeeeeeee e 16
2.2.1 Thay thé thiét bi tiét Kiem G181 .......o.oveeeeeeeeeeeeeee e 17
2.2.2.1 Thay thé den led tiét Kiém Gign..............coocoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeres 18
2.2.2.2  Thay thé diéu ROA INVEFLEr ................c.cooeeeeeeeeeeeeeeeeeeeeeeeeee e 19
222 Lép dat dién nang [Uong Mat trOT........eeeriiieieiieeeiie e e 20
2.2.2.1 Luwa chon tam DI oo 21
2.2.2.2 IRVOFLOF ..o e e 23
2.2.2.3 TinR LOGR TAP AR ..., 24
CHUONG III: PANH GIA HIEU QUA KINH TE CUA GIAI PHAP................. 38
3.1 Muc dich ctia danh gia Kinh 1€ ..........o.ovoveiueeieeeeeeeeeeee e 38
3.2 Giai phap thay thé thiét bi tiét Kidm dien.........cocoeveveeeeeeeeeeeeeeeeeee e 39
3.2.1 Thay thé dén led tiét KiGm GI8M.........co.ovoeeeeeeeeeeee oo 39
32011 CREPAL oot 39
3.2.1.2 TIRRLOGR KGR L. 39
3.2.2 Thay thé dieu hOa INVEITET .........c.veeeeeeeeeeeeeeeeeeeeee e 41
3221 CREPAL ..ot e 41
3.2.2.2 TR AOGH KiR B, 42



3.3 Lip dit hé thOng Pint MAt ... .ovveeeeeeeeeeeeeeeeeeee oo 45

3.3.1 Chi phi 13D Gt CHO tO8 A ...t 45
3.3.2 SAN Tuong I€N 108 A ....eiieiiie ettt es 45
3.3.3 Chi phi 13D Gt ChO t08 B ......eeeeeeeeeeeeeeee et 46
3.3.4 San luong di€n t0a B......ooooiiiie s 46
3.4 Tinh toan kinh té cic phuong phap A8 d& Ta........o.oveeeeeeeeeeeeeeeeeeeeeeeee e 47
3.4.1 To6ng chi phi clia cAc PhUONZ AN A& T ........vieeeeeeeeeeeeeeeeeee e 47
3.4.1 Tong chi phi dién nANG tHEt KIEM «......vvveeeeeeeeeeeeeeeeeee e 47
KET LUAN . .cueeteeecteressesssessssessessssssssessessssessessssessssessesssssssssssesssssssessssessssessesssoses 49
TAI LIEU THAM KHAO .....uoeeeecrerenerensesesessesssesssssssesssessessssessassssessssessssessessess 50

X



MUC LUC HINH ANH

Hinh 1.1: Nhiét dién anh huong dén moi truONE. .........v.oveveeeeeeeeeeeeeeeeeeeeeee e 2
Hinh 1.2: Nha may thuy dién x4 1ii anh huong dén ha ngUON .......vveveveeeeeeeeeeeen. 3
Hinh 2.1: Vitri Ocean Villa T€SOIt .......coooivuiiiiiiieiiee e 10
Hinh 2.2: So dd tong thé Ocean Villa TESOTt...........ov.evevueveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 11
Hinh 2.3: TOa A VA 1O B ..oviiiiiiieeee e e e 11
Hinh 2.4: Dan pin nang [rong mat troi......cceeeevieieiiieeeiie et 22
Hinh 2.5: TAm pin JKM440N-54HLARB..........ooioteeeeeeeeeeeeeeeeeeee e 23
Hinh 2.6: Inverter SUN2000-10K-LCO-ZH .......ccoooiiiiiiiiiiiieeiee e 24
Hinh 2.7: Gi6i thidu phan m&m PVFSOL..........ccooiiiiieoeeieeeeeeeeeeeee e 26
Hinh 2.8: Giao dién cira s6 Project Data clia t0a A .........oeveeveieeeeeeereeeeeeeeeeeseeeenene 28
Hinh 2.9: Giao dién cira s6 System Type, Climate and Grid cia tda A ....................... 28
Hinh 2.10: Giao dién ctra s6 PV Modules cla t02 A .....c.eveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeene 29
Hinh 2.11: Giao dién ctra SO INVETter CUA tOA A ....ovveeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseene 29
Hinh 2.12: Tong quan vé dy an 13p dait clia t08 A .......oveeeeeeeeeeeeeeeeeeeeee e 30
Hinh 2.13: Biéu d6 san luong dién qua timg thang trong nim ctia tda A .................... 31
Hinh 2.14: Biéu d6 hiéu suat Performance Ratio cta hé théng cuatoa A ......cccvveeeee. 31
Hinh 2.15: Két qua MO PHONE tOA A ... 32
Hinh 2.16: Giao dién ctra s6 Project Data ctia ta B ........c.oovuevvveeeeeeeeeeeeeeeeeeeeeeeae 32
Hinh 2.17: Giao dién System Type, Climate and Grid ctia toa B...........cccceeeeeniiennnn. 33
Hinh 2.18: Giao dién PV Modules cla t0a B ............uuuuiiiiiiiiiiiiiiiiiiiiieeieeeeieeeieeeeveeeeanns 33
Hinh 2.19: Giao dién ctra s6 INVerter Cla t0A Bo...o.oveveveeeeeeeeeeeeeeeeeeeeeeeee e se s 34
Hinh 2.20: Tong quan vé dy an 13p diit clia t08 B .....veeveeeeeeeeeeee e 35
Hinh 2.21: Biéu d6 san luong dién qua timg thang trong nim ctia tda B..................... 36
Hinh 2.22: Biéu d6 hiéu suét Performance Ratio cta hé thong cua toa B.................... 36
Hinh 2.23: Két qua mo phong ctia t0a B............cooueieeeeeeeeeeeeeeeeeee e 37
Hinh 3.1: D@ li€u san luong di€n va CO2 t0a A ......ooeviiieeiieeeiee e 45
Hinh 3.6: Dt liéu san luong di€én va CO2 t0a B.......ooooiiiieiiieeiieceeeceeeee e 46



MUC LUC BANG

BAng 2.1: THIGt DI G 108 A ..o 12
Bang 2.2: Tong dién ning tiéu thy trong 1 ngAY clia tOa A .......c.eveeeeeeeeeereeeeeeeeeeeeen. 13
BAng 2.3:Thidt DI G 108 Be...o.eoeeeeeeeeeeeeeeeeeeee et eee e 14
Bang 2.4: Téng dién ning tiéu thy trong 1 ngay clia toa B .......co.coovvvvvvvrvereereeeenae, 16
Bang 2.5: Thong s6 k¥ thudt ctia bong dén GUS.3......o.veeveeeeeeeeeeeeeeeeeeeeeeeeeeae 18

Bang 2.6: Thong sb k§ thuét cua didu hda DAIKIN FCFC60DVM/RZFC60DVM..... 19

Bang 2.7: Thong s6 k¥ thuat ciia diéu hoa DAIKIN FCF50CVM/RZF50CV2V ........ 20
Bang 2.8: Thong 6 K§ thuit tAm Pifl............o.eveeviveeeeeeeeeeeeeeeeeeeeeeese e 23
Bang 2.9: Thong s6 K thut clla INVErter.............o.ovoveveeveeeeeeeeeeeeeeeeee e 24
Bang 2.10: Cac tinh nang chinh ctia phan mém PV*SOL........coovovimeeieeeeeeeeea. 27

Béng 3.1: Chi phi lap dat diéu hoa DAIKIN Model: FCFC60DVM/RZFC60DVM .. 41

Bang 3.2: Chi phi lap dat diéu hoa DAIKIN Model: FCF50CVM/RZF50CV2V ...... 41
Bang 3.3: Chi phi 1&p dit cho t08 A.........ovveeeeeeeeeeeeeeeeeeeee e 45
Bang 3.4: Chi phi 1dp dit cho t08 B ........ovveeveeeeeeeeeeeeeeee e 46
Bang 3.5: Tong chi phi ctia cac giai Phap @8 Fa......oo.oveveveeeeeeeeeeeeeeeee e 47
Bang 3.6: Tong chi phi tién dién tiét kiém dugc trong 1 NAM .........co.oovevvevvveeeeeenann. 48

X1



Pé xudt cdc gidi phdp tiét kiém dién nang cho Ocean Villa resort

CHUONG I: TONG QUAN VE TIET KIEM PIEN NANG

1.1 Tinh hinh sir dung dién ning ciia nwéc ta

Thuc trang & nude ta van con hién tuong su dung dién kha lang phi, nhat 1a ¢
khu vyuc cong cong, tru s¢ co quan, chleu sang quang c4o, chiéu sang ban hang;
nhiéu dudng phd, dién chiéu sang sudt dém voi d6 sang qua mirc can thiét; nhidu
phong lam vi¢c budng rem va bat den, khong tan dung anh sang tu nhién; dén quang
c40 bd tri qua nhiéu va phan 16n ding bong dén tron soi d6t. O nhiéu thanh phd 16m,
den trang tri dugc treo trén cay, s6 luong den nhiéu lam sang ruc ca khoang khong
gian. Nhiéu noi mic dén ngd xém bang bong day toc nong sang 100-300W, hi¢u
suat chiéu sang cua bong dén kém, anh sang khong déu, chd sang chd toi, gy lang
phi dién.

C6 nhiéu nguyén nhan dan dén sir dung dién ling phi, chua hop 1y, nhu: thiéu
cac tiéu chuan trong xay dung (chiéu sang, thong gio, diéu hoa khong khi,...) phu
hop véi diéu kién khi hau cua Viét Nam; thiéu von dé dau tu, thay d6i thiét bi, cong
nghé mai c6 hiéu suat cao, nhét 13 thay céac loai dén tron soi dot bang dén compact
hay den éng huynh quang; chua tao dugc théi quen sir dung dién tiét kiém; thiéu
cac quy dinh va chinh sach cu thé trong viéc khuyén khich st dung cac thiét bi gia
dinh (bép dién, ta lanh, diéu hoa...) tiét kiém dién, c6 hiéu suat cao va chua lam t6t
cong tac quan 1y thi truong nham chong cac loai hang nhap 1au co chat lugng xau,
ti€u thu dién 16n; chinh sach gia dién chua that sy thuc déy ho dung dién sinh hoat
thyc hién tiét kiém dién, nhét 1a v6i ho gia dinh c6 muc thu nhap kha; hoat dong
tuyén truyén tiét kiém dién chua thuong xuyén va hinh thirc chua phong phi; chua
thuc hién cac bién phap vé hanh chinh dé chdng lang phi dién (xir phat hanh chinh,
giao dinh murc str dung dién va thyc hién cip ngan sach chi cho dién tiéu dung céc
cong s6 nha nudc theo dinh murc giao).

Trong bdi canh phat trién kinh té - xa hoi manh mé&, nhu cau tiéu thu dién nang
tai Viét Nam ngay cang gia tang, dac biét & cac khu vyc doé thi, khu cong nghiép,
va cac co s¢ dich vu nhu khéch san, resort. Theo thong ké ctia Tap doan Dién lyc
Viét Nam (EVN), trong 5 thang dau nam 2025, san luong dién toan qudc dat khoang
127,6 ty kWh, véi cong suat tiéu thu tai mién Bac c6 thoi diém lap ky luc 1en toi
17.400 MW — vuot dinh nim 2024. Tong cong suat ngudn dién quoc gia dén cubi
nam 2024 da dat khoang 82.400 MW, dua Viét Nam tr¢ thanh quoc gia dan dau
ASEAN vé cong suat dat.

Trong khi do ngu?)n dién & Viét Nam hién van phu thudc vao cac nha may
nhiét dién sir dung nhién liéu hoa thach nhu than, dau, khi d6t — von gy tac dong
tiéu cuc dén moi trudng thong qua phat thai khi nha kinh va bui min. Trong khi do,
cac nguén nang luong tai tao nhu dién mat troi, dién gié dang dugc khuyén khich
phat trién nhung chua thyc sy pho bién va on dinh vi sy bién dong theo thoi tiét -
khlen hé théng dién dung trude nguy co thiéu hyt cong sudt cuc bo, dic biét tai
mién Bic vio mia nang nong.

Tinh trang nay dit ra yéu cau cap thiét vé viéc tai cdu tric co cAu ngudn dién,
tang ty trong nang luong tai tao di kém voi cac giai phap nang cao hi¢u qua str dung
dién tai chd. Dic biét, cac co so tiéu thy 16n nhu khu nghi dudng, khach san, resort
can chii dong ap dung cac cong nghé tiét kiém dién, t6i vu héa van hanh thiét bi va
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tan dung toi da cac ngudn niang luong sach san co.

Bén canh do6, viéc nang cao nhan thuc, thay ddi thoéi quen su dung dién cua
nguoi dan va doanh nghiép ciing déng vai trd then chét. Néu khong co6 céc bién
phap kiém soét tiéu thu hop 1y, ap luc 1én hé théng dién qudc gia s& ngay cang 16m,
dan dén nguy co mat cin bang cung — cau va phai str dung cac giai phap dién tam
thoi kém bén viing.

Trugce tinh trang trén, viéc st dung dién nang mot cach hop ly, tiét kiém va
hiéu qua khong chi 13 yéu cau cap thiét ddi v6i mdi ca nhan, ho gia dinh, ma con 1a
trach nhiém cua cac doanh nghiép, dac biét 1a trong linh vuc ti€u thy nhiéu dién
nhu khéch san, resort, nha may san xuat, khu cong nghiép,v.v. Tiét kiém dién khong
chi gitp giam chi phi van hanh ma con gép phan bao vé moi trudng va dam bao an
ninh ning luong quéc gia.

1.2 Tac dong cia viéc sir dung dién ning dén mdi truong

Viéce st dung dién nang, ddc biét khi phén 16m san luong dién dugce san xuét
tir cac nguén nhién liéu hoa thach nhu than d4, ddu mo va khi ty nhién, dang tao ra
nhiing tac dong ti€u cyc 10 rét dén méi truong ty nhién va suc khde con nguoi.
Trong bdi canh bién doi khi hau toan cau dang tré thanh méi de doa hién hiru, mdi
quan hé giita tiéu thu ning luong va 6 nhiém méi trudng ngdy cang tré nén cap
bach can duoc xem xét nghiém tac.

Qua trinh san xuat dién tir cac nha may nhiét dién dbt than va khi gdy phat
thai mot lwong 16n khi nha kinh (CO-, CHa) va cac chét gay 6 nhiém khac nhu SO»,
NOX, bui min PM2.5, 1am tang hiéu Gmg nha kinh va gép phan quan trong vao bién
d6i khi hau toan cau. Theo sb liéu tir Co quan Nang lugng Quéc té (IEA), nganh
ning luong chiém hon 40% tong luong phat thai CO: trén thé gidi, trong d6 cac
nha may nhiét dién 12 ngudn phat thai 16n nhat.

Hinh 1.1: Nhiét dién anh hwéng dén méi truong

———

Bén canh d6, nha may nhié¢t di¢n stir dung khdi luong 16n nude lam mat. Sau
khi str dung, nhi¢t o nudc sé tang 1én nén khi thai ra moi truong s€ lam anh hudng
dén chat lwong nudc, giam néng do oxy hoa tan trong nude, anh huong dén toc do
phan hay cac hop chét hitu co trong nudc. Nudc thai tir qua trinh xtr 1y khi thai
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chira luu huynh bi 6 nhiém kiém, chét ran lo ling va cé nhiét d6 cao. Pac biét, nudc
thai ttr qua trinh tai sinh cac hat nhya trao ddi ion c6 chura axit. Loai nude thai nay
néu khong duogc xir 1y s& 1am thay doi tinh chéat hoa Iy cta ving nude tiép nhan va
gy anh huéng dén doi song thily sinh vat tai khu vyc thai.

Vigc tiéu thu dién do cac nguon phat nay san sinh truc tlep g6p phan lam tang
nong do khi nha kinh trong khi quyén, géy nén hién tuong am 1én toan cau, nudc
bién dang, bang tan ¢ hai cuc, bién dong thoi tiét cuc doan va anh hudng tidu cuc
t6i sinh ké ctia hang triéu nguoi dan ven bién va trong nong nghiép.

V& thuy dién tao ra bang cach trit nude trong hd chira 16n thanh cac con dap.
Nudc chay qua tuabin hinh thanh dién carbon thdp. Ning luong thuy dién ngay
cang pho bién va phat trién doc trén cac con song 16n. Tuy nhién, cac hd chira khi
bi ngap lut, bio lam chdm dong chay ha ngudn hodc x4 il giy ngap lut anh hudng
rat 16n dén hé sinh thai méi trudng va con nguoi.

Hinh 1.2: Nha may thiy dién x4 i anh hwéng dén ha ngudn

nhién, lam tang ap lyc 1én céc nguon cung cép ning luong, gdy mat cin bang trong

SVTH: B Pham Tuin Bao GVHD: Luu Ngoc An 3



Pé xudt cdc gidi phdp tiét kiém dién nang cho Ocean Villa resort

quy hoach phat trién ning luong bén viing.

Ngoai ra, cac thiét bi dién tt, diéu hoa, chiéu sang va may moc tiéu thy dién
16n néu khong duoc kiém soat con sinh ra lwong nhiét du thira, gop phan lam ting
nhiét d6 do thi va tiéu hao tai nguyén nudc trong qua trinh 1am mat hé théng san
XUAt.

C6 thé thay rang viée st dung dién nang néu khong duoc quan 1y va tiét kiém
hiéu qua khong chi gay ton that kinh té ma con de doa nghiém trong t6i moi truong
song, strc khoe cong dong va muc tiéu phat trién bén vitng. Do d6, viéc ting cuong
hiéu qua sir dung dién, ddy manh tng dung ning luong tai tao, va tudn thu cic quy
dinh phéap luat vé tiét kiém ning lwong 13 vo cung cép thiét trong bdi canh hién nay.
1.3 Chinh sich ning lwgng cia Viét Nam
1.3.1 Quan diém va chinh sach niing lwong
Quan diém vé nang luong
- Khai thac da dang, hop ly va c6 hiéu qua nguon tai nguyén trong nudc, két hop
voi xuat nhap khau hop Iy trén co s6 giam dan, tlen dén khong xuat khau nhién li¢u
so cap, dap ung nhu cau ning lugng cho phat trién kinh té xa hoi, bao ton nhién
liéu va dam bdo an ninh ning luong cho tuong lai.

- Phat trién cac cong trinh moi dong thoi voi viée cai tao nang cap cac cong trinh
ct. Su dung nang luong tiét kiém va hiéu qua trong cac khau tir san xuét, truyén tai,
ché bién va sir dung ning luong.

- Phat trién nang luong di d6i véi bao ton tai nguyén, bao vé moi truong sinh
thai. Dam bao phat trién bén vitng nganh ning luong.

- Tung budc hinh thanh thi trudng canh tranh, da dang hoa phuong thic dau tu
va kinh doanh nganh ning luong. Nha nudc chi doc quyén nhimng khau then chot
dé dam bao an ninh nang lugng qudc gia.

- Pay manh chuong trinh ning lugng nong thon. Nghién ciru phat trién céc dang
ning luong méi va tai tao dé dap ung cho nhu ciu st dung ning luong, dic biét ddi
véi cac hai ddo, vung sau, vung xa.

- Phat trlen nhanh nganh nang luong theo hudng dong bo, hidu qua, trén co so
phat huy nguon noi luc, két hop voi hop tac quéc té.

- Phat trlen dua trén co so sir dung hop ly, c6 hi¢u qua ngudn tai _nguyén nang
lugng mdi mién, dam bao cung cap day du, lién tuc, an toan cho nhu cau ning lugng
clia tat ca cac vung trong toan quoc.

- Khuyén khich cic thanh phan kinh té tham gia phat trién ngudn dién trén co
sG tiém nang nang lugng sin ¢ cta Viét Nam, han ché phu thudc vao nang luong
nhap khau.

Theo Chién lugc phat trién niang luong qudc gia ciia Viét Nam dén nam 2030,
tam nhin dén ndm 2045 (Quyét dinh sé 2233/QD-TTg ngay 28/02/2020), Nha nudc
dua ra cac quan diém trong tam nhu sau:

- Bao dam viing chic an ninh ning luong quoc gia, dap ung day du, 6n dinh nhu
cau nang lugng trong nude voi gia hop ly, chat luong cao va phu hop véi trinh do
phat trién ciia nén kinh te

- Pa dang hoa cic ngudn ning luong, dic biét 1a phat trién manh ning lugng tai
tao (dién mat troi, dién gio, sinh khéi...), dong thoi giam dan sy phu thude vao nhién
liéu hoa thach.

- St dung ning luong tiét kiém va hiéu qua trong moi linh vue, coi day 1a qudc
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sach lau dai.
- Tang cudng tng dung tién bd khoa hoc — cong nghé, thiic ddy ddi méi sang tao
va chuyén d6i s6 trong linh vuc ning luong.
- Khuyén khich moi thanh phan kinh té tham gia phat trién ning luong, trong d6
chu trong hop tac cong — tu va thu hit dau tu nude ngoai.
- Giam phat thai khi nha kinh, bao vé moéi trudng va dap tng cic cam két qudc
té vé bién d6i khi hau, dic biét trong bdi canh Viét Nam cam két dat phat thai rong
bang “0” vao nim 2050 (tai COP26).
1.3.2 Sir dung ning lwgng tiét kiém va hi¢u qua

Viéc st dung nang lugng tiét kiém va hiéu qua khong chi mang lai loi ich kinh

té truc tiép cho to chirc, c4 nhan sir dung ning luong ma con gép phan giam ap luc
1én hé théng dién qudc gia, bao vé mdi trudng séng va ning cao chit luong phat
trién bén virng. Trong bbi canh hién nay, khi nhu cau dién ngay cang ting cao nhung
ngudn cung con nhiéu han ché, dic biét vao cac mua cao diém nang nong, thi ap
dung cac giai phap tiét kiém dién cang tré nén can thiét va cap bach hon bao gio
hét.

Str dung ning lugng hiéu qua can duoc trién khai dong bo tir khau thiét ké
cong trinh, lya chon thiét bi, to chirc van hanh cho dén thay d6i hanh vi nguoi s
dung. Piéu nay doi hoi sy tham gia tich cuc tir nhiéu phia, bao gdm co quan quan
1y nha nudc, doanh nghiép, nguoi ti€u dung va cac don vi nghién ctru cong nghé.
Trong do, céc co sé tiéu thu dién 16n nhu khach san, khu nghi dudng, trung tam
thuong mai,... cin déng vai tro tién phong thong qua viéc dau tu vao thiét bi tiét
kiém ning luong, ap dung hé théng diéu khién thong minh, sir dung ning luong tai
tao tai chd nhu dién mit troi, dong thoi to chirc dao tao ning cao ¥ thirc cho can bo,
nhan vién.

Theo Luat Str dung nang luong tiét kiém va hiéu qua (Luat s6 50/2010/QH12),
viéc sir dung niang luong tiét kiém khong chi 1a khuyén nghi ma con dugc quy dinh
1a trach nhiém va nghia vy bat budc ddi vi moi td chire, ca nhan trong qua trinh
san xuét, kinh doanh va sinh hoat. Luat ndy nhan manh rang, str dung nang lugng
tiét kiém va hiéu qua la giai phép thiét yéu nham dam bao an ninh niang luong qubc
gia, bao vé moi truong va phat trién bén viing.

Trong d6, cac co so sir dung ning lugng trong diém — tirc 1a nhitng t chirc ¢6
muc tiéu thu nang lugng 16n nhu khu cong nghi¢p, khu nghi dudng, khach san,
trung tAm thuong mai, nha may san xuét... — dugc yéu cau phai thuc hién cac noi
dung cy thé nhu:

- Xay dung va thuc hién ké hoach sir dung nang lugng tiét kiém, hiéu qua hang
nim, c6 bao céo dinh ky giri vé co quan quan 1y nha nuéc;

- Ap dung cac giai phap quan 1y nang lugng, sir dung thiét bi c6 hiéu suat cao,
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dat tiéu chuén tiét kiém nang luong;

- Thuc hién kiém toan nang luong dinh ky, nham danh gia thyc trang ti€u thu va
dé xuét cac bién phap cai tién;

- BO6nhiém can bd quan 1y ning lwong va to chirc dio tao, tuyén truyén nang cao
nhén thirc cho nhén vién vé tiét kiém dién.

Y nghia cta viéc sir dung tiét kiém ngudn ning luong dién:

- PAi véi nén kinh té va xa hoi:

+ Giam chi phi tiéu thu dién, gép phan nang cao ning lyc canh tranh cho
doanh nghiép.

+ Han ché dau tuv mé rong hé théng dién, tiét kiém ngan sach nha nudc.

+ Gop phan dam bao an ninh nang luong qudc gia trong bdi canh nhu cau dién
tang cao.

- Péi v6i moi truong:

+ Giam luong khi thai nha kinh tir cdc nha may nhiét dién.

+ Giam 6 nhiém moi truong nudce tir nude thai cua cac nha may nhi¢t dién.
- Pdi v6i ngudi dan va doanh nghiép:

+ Giam chi phi tién dién hang thang.

+ Tang tudi tho cho cac thiét bi dién.

+ Nang cao y thirc sir dung va trach nhiém vé viéc sir dung dién hop 1y
1.3.3 Cac giai phap sir dung ning lwong tiét kiém va hiéu qua
- Nha nudc can ting cuong quan 1y vé viée sir dung niang luong sao cho tiét kiém
va hiéu qua, to chirc hé thong giam sat, quan 1y vé viéc sir dung ning luong.

+ Hoan thién chinh sach phap 1y vé viéc st dung nang luong tiét kiém hiéu
qua trong san xuat cong nghiép, trong qua trinh xay dung, trong giao théng vén tai,
trong doi séng sinh hoat va dbi véi cac thiét bi sir dung nang luong.

+ Thanh 14p cac Ban chi dao thirc hién va giam sat vé viéc st dung nang luong
tiét kiém va hiéu qua.

- Tang cuong tuyén truyén, gido duc, van dong cong déng, nang cao nhan thuc
ctia nhan dén, thuc ddy nhan dan sir dung ning luong tiét kiém va hiéu qua nham
bdo v¢€ moi truong.

+ Tuyén truyén, truyén thong, phd bién thong tin nang cao nhan thirc vé viéc
str dung ning luong tiét kiém va hiéu qua dén nhan dan.

+ Pua cac ndi dung vé str dung ning luong tiét kiém va hiéu qua vao hé thong
giao duc.

- Phat trién céc ti€u chuan vé céc thiét bi c6 cong suat cao nhung lai tiét kiém
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ning luong, ting budc dua cac thiét bi ndy vao thay thé cho cac thiét bi ¢ cong
suat thap nhung tiéu thy ning luong cao.

+ Khuyén khich phat trién va dan tem ching nhan tiét kiém ning luong cho
cac san pham tiét kiém ning luong.

+ Ho tro k§y thuat ddi véi cac nha san xuét trong nudc vé san xudt thiét bj tiét
ki€ém nang luong.
- St dung ning luong tiét kiém va hiéu qua trong cac doanh nghiép, khu cong
nghiép san xuat.

+ Xay dyng mé hinh quan 1y va st dung niang lugng tiét kiém va hiéu qua
trong cac khu cong nghiép.

+ Khuyén khich va hd trg cac doanh nghiép san xuét cong nghiép nang cp,
cai tién day chuyén san xuat nham sir dung niang luong tiét kiém va hiéu qua.
- St dung ning luong tiét kiém va hiéu qua trong céc toa nha.

+ X4y dung mé hinh quan 1y va str dung nang luong tiét kiém va hiéu qua cho
cac toa nha.

+ Pua cac thiét b tiét kiém ning luong vao trong thiét ké xay dung, lip dit
clia cac toa nha nham sir dung tiét kiém ning lwong va hiéu qua.
- Str dung nang lugng tiét kiém va hiéu qua trong giao thong van tai

+ Str dung phuong tién, thiét bi giao thong mot cach tbi uu.

+ Giam thiéu nhién liéu sir dung.

+ Han ché phat thai khi ra moi truong.
1.4 Cac phwong phap tiét kiém nang lwong
1.4.1 Quan ly - to chirc trong tiét kiém nang lugng
- Xay dung noi quy sir dung ning luong hop 1y nhu ban hanh cac quy ché:

+ Thoi gian bat/tat cac thiét bi.

+ Quy dinh vé nhiét d6 diéu hoa.

+ Trach nhiém cua ca nhan va bo phan trong tiét kiém nang luong
- Thanh 18p b phan giam sat, quan 1y nang lugng:

+ Theo dbi chi s6 tiéu thy dién hang ngay, hang thang.

+ Phan tich dif liéu dién ning dé phat hién bat thuong.

+ Phat hién cac diém gy ton that dién niang.

+ Béo c4o két qua tiéu thy ning luong dinh ky.

+ Pua ra cac dé xuat cai tién.
- Tuyén truyén va ddo tao kién thirc;

+ T6 chire cac budi dao tao vé kién thure tiét kiém nang lugng cho cac can bd
ky thuat, nhan vién van hanh.
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+ Pua cac ndi dung tiét kiém nang luong vao chuong trinh dao tao nhan sy
moi.
1.4.2 K§ thuit va thiét bi trong tiét kiém dién ning
- Thay thé céac thiét bi c6 hiéu suét thép sang cac thiét bi c6 hiéu suit cao:

+ Vé chiéu sang:

e Thay thé cac dén huynh quang, compact sang dén led tuong Gng gitp tiét
kiém dién nang.

e Dén led co tudi tho cao, it toa nhiét dan dén giam tai cho diéu hoa.

+ May lanh/diéu hoa khong khi: Chuyén sang st dung cac loai diéu hoa co
inverter dé tiét kiém ning luong.

+ Cac thiét bi dién tir: Uu tién sir dung cac thiét bi tiét kiém ning lugng co
danh gia cao trén thi truong.
- T6i wu hoa ngudn nang lugng tu nhién:

+ Thiét ké va bd tri khong gian 1am viéc hop 1i dé tan dung anh sang va gio tu
nhién.

+ Str dung mai che sang, ctra s6 gitip giam viéc sir dung quat va diéu hoa vao
ban ngay.
- Sur dung cac thiét bi dién thong minh;

+ Lap cam bién chuyén dong: Ty dong bat/tat dén hodc diéu hoa khi cé nguoi
trong phong.

+ Lap cam bién 4nh sang: Ty dong diéu chinh anh sang dua vao anh sang tu
nhién, giam tiéu hao khong can thiét.

+ Lap dat hé théng hen gio: Ty dong tat khi hét gid 1am viéc.
- Bao tri dinh ky:

+ Khi quat, diéu hoa, quat hut,...bi bam bui nhiéu s& gy qua tai va giam hiéu
suét lam viéc.

+ Lap ké hoach bao tri, vé sinh dinh ky dé ting hiéu suat lam viéc va ting tudi
tho cho thiét bi.
- Tich hop ngudn ning lugng tai tao:

+ Tan dung nguén di€én mat tro1 &p mai dé giam lugng dién ti€u thu mua tu
ludi nham giam chi phi dién nang.
1.5 Giéi thiéu vé dé tai nghién ciru

Trong bdi canh nhu cau sir dung dién ning ngay cang gia ting tai Viét Nam,
dac biét tai cac khu du lich, khu nghi dudng va co s¢ dich vy, viée ti€u thu di¢n mot

cach hop 1y va hiéu qua 13 van dé cap thiét. Cac khu resort nhu Ocean Villa resort
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hoat dong lién tuc 24/7 véi hé théng co sO vat chat hién dai nhu diéu hoa khong
khi, chiéu sang canh quan, bom hd boi, hé théng bép cong nghiép, v.v... d va dang
tiéu ton mot lwong dién nang rat 16n. Diéu nay khong chi lam ting chi phi vin hanh
ma con gy ap luc 1én hé thong luéi dién qudc gia.

Tuy nhién, thuc té cho théy van con ton tai nhiéu co hoi dé tiét kiém dién nang
thong qua cac giai phap quan 1y phu tai, thay thé thiét bi hiéu suit cao, tu dong hoa,
va dac biét 1a tich hop cac nguén nang luong tai tao nhu dién mat troi1 dp mai. Qua
khéo sat so bo vé Ocean Villa resort, hién van con nhiéu khu vuc c6 tiém nang tdi
wu nhu hé théng chiéu sang, diéu hoa va ca kha niang Gmg dung dién mait troi ap
mai.

Do d6, dé tai: “Dé xuat cac giai phap tiét kiém dién ning cho Ocean Villa
resort” 12 hét strc can thiét nham giam chi phi dién ndng, nang cao hi€¢u qua van

hanh, hudng téi phat trién bén viing va than thién véi méi trudng.
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Pé xudt cdc giai phdp tiét kiém dién ning cho Ocean Villa resort

CHUONG II: KHAO SAT HIEN TRANG VA PE XUAT GIAI PHAP
TIET KIEM PIEN NANG

2.1 Tong quan vé Ocean Villa resort
2.1.1 Vi tri va quy mo

Ocean Villa resort 1a mét khu nghi dudng cao cap ven bién nam tai Pa Ning, Viét
Nam, ndi bat véi vi tri dep, dich vy dang cap va thiét ké sang trong. Nam giita trung tim
ba Nang va phd c6 Hoi An, ngay trén cung dudng ven bién Trudng Sa & vi tri 15°58' vi
do Bic va 108°17' kinh d6 Pong dudng Truong Sa, Hoa Hai, Ngii Hanh Son, TP. Pa
Nang.

Hinh 2.1: Vi tri Ocean Villa resort

Khu nghi dudng véi quy mo 16n: gdm 114 biét thu cao cip va 116 can suite véi
dién tich 21ha, thudc khu resort tich hop hang dau ving duyén hai mién Trung, do
VinaCapital dau tu. Puge chuing nhan 5 sao boi Téng cuc Du lich Viét Nam. Khu nghi
dudng dugc quy hoach bai ban, két hop hai hoa giira khong gian mé va tién ich hién dai,
tao nén mot quan thé du lich nghi dudng quy mo lon, dap img da dang nhu cau tir nghi
dudng gia dinh dén hoi hop, su kién va dau tu bat dong san nghi dudng. Vi mot vai
tién ich hién dai nhu:
- HO0 boi trung tAm 16n ngoai trdi, co khu vuc tré em va ghé tim ning.
- Nha hang White Caps sang trong v6i thuc don da dang tir 4m thuc dia phuong dén
quéc té.
- Tan bo bién riéng dai hon 200 mét, sach dep va yén tinh.
- Tropical Spa — khu cham soc sttc khoe véi dich vu massage, xong hoi va tri liéu
chuyén nghiép.
- San tennis va phong gym hién dai, phuc vu nhu cau thé thao, rén luyén strc khoe
cua du khach.
- Khu vui choi tré¢ em ca trong nha va ngoai troi, ddm bao an toan va sang tao.
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- Dich vu buggy xe dién ndi khu, tién lgi cho viéc di chuyén giita cac biét thy, can ho
va tién ich chung.
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Hinh 2.2: So @6 tong thé Ocean Villa resort
2.1.2 Vi tri nghién ciru lip dit

Toa A c6 24 can 2 phong ngu va 22 can 1 phong ngu

Toa B c6 54 can 2 phong ngu va 16 can 1 phong

din

, Hinh 2.3: ToaAvatoa B
2.1.3 Khao sat thiét bi tiéu thu di¢n
2.1.3.1 Tong cong suat cua can 1 phong ngu
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Bang 2.1: Thiét bi & téa A

Tén thiét bi S6 lwong
Chiéu sang:

- Peén halogen 37
- Peén thda EGLO véi 3 bong dén E27 1
- Peén thda EGLO 86815 1
Piéu hoa:

- Diéu hoa DAIKIN Model: RNQ21MV1 1
- Diéu hoa DAIKIN Model: FHCI8NUV1/R18NUVI 1
- Tulanh: Ta lanh Samsung RS21HEEPN 1
- Bép dién: Teka Model TYP 20.56466.000 1
- Lo visong: Electrolux Model EMM2421K 1
Tivi

- Tivi LG 32 inch 1

- Tivi LG 42 inch

- May giat: Sanyo ASW-68S2T

- Chiéu sang:
+Pén halogen 12V AC, cong suit 20W
S6 dén trong phong: 37 bong
bién nang ti€u thu cua 1 bong trong 1 ngay (5 gio):
20W x 5 gio = 100Wh/ngay
bi¢n nang ti€u thu ctia 37 bong trong 1 ngay:
100Wh/ngay % 37 bong = 3700Wh/ngay = 3,7kWh/ngay
+ Dén tha EGLO véi 3 bong dén E27 60W

Cong suat tiéu thu: 3 x 60 = 180W
bién nang ti€u thu trong 1 ngay (5 gio):
180W x 5 =900Wh/ngay = 0,9kWh/ngay
+ Dén tha EGLO 86815 voi 2 bong 60W
Cong suit tiéu thu: 2 x 60 = 120W
bién nang ti€u thu trong 1 ngay (5 gio):
9 120W x 5 = 600Wh/ngay = 0,6kWh/ngay
Tong dién nang ti€u thy cua den:
3,7+ 0,9 + 0,6 = 5,2kWh/ngay
- Piéu hoa gdm 2 may:
+ 1 Piéu hoa DAIKIN Model: RNQ21MV1 (6,2kW)
Cong suat lam lanh: 6.2kW (tuwong duong 21.000 BTU)
Dong dinh murc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x12,9=2838W = 2,84kW
Dién niing tidu thy mdi ngay (8 gio):
2,84kW x 8 = 22,7kWh/ngay
+ 1 Diéu hoa DAIKIN Model: FHCISNUV1/R18NUV1 2,2kW
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Cong suat lam lanh: 2,2kW (turong duong 5.304BTU)
Dong dinh muc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x10,2=2244W = 2,24kW
Pién nang tiéu thy mdi ngay (8 giod):
2,24kW x 8 = 17,92kWh/ngay
Téng dién ning tiéu thu cua diéu hoa:
22,7+ 17,92 = 40,62kWh/ngay
- Tu lanh: Tu lanh Samsung RS2THEEPN
V&1 cong suat tiéu thu 360W, gid sir may chay trung binh 8§—10 gio/ngay (vi may
nén khong chay lién tuc 24h):
Dién niing tiéu thu mdi ngay (8 giod):
360W x 8 =2880Wh/ngay = 2,88kWh/ngay
- Bép dién: Teka Model TYP 20.56466.000
Cong suat tiéu thu: 18300W
bién nang ti€éu thu moi ngay (4 gi10):
1800W x 4 = 7200Wh/ngay = 7,2kWh/ngay
- Lo visong: Electrolux Model EMM2421K
Cong suat tiéu thu dién: 1250W
bién nang ti€éu thu moi ngay (2 gi0):
1250W x 2 = 2500Wh/ngay = 2,5kWh/ngay

Tivi: LG LED
+ 1 Tivi LG led 32 inch:
Cong suét tiéu thu trung binh ¢ ché d6 1am viéc binh thuong: S0W
Dién nang tiéu thy mdi ngay (4 giod):
50W x 4 =200Wh/ngay = 0,2kWh/ngay
+ 1 Tivi LG led 42 inch:
Cong suét tiéu thu trung binh ¢ ché d6 1am viéc binh thuong: 8OW
Pién ning tiéu thy moi ngay (4 gid):
80W x 4 =320Wh/ngay = 0,32kWh/ngay
Téng dién ning tiéu thy cua tivi:
0,2 +0,32 = 0,52kWh/ngay
- May giat: Sanyo ASW-68S2T
Cong suit tiéu thu: 410W
Dién ning tiéu thu mdi ngay (1,5 gio):
410W x 1,5 = 615Wh/ngay = 0,6kWh/ngay
- Tong dién nang tiéu thy cua can 1 phong ngu:
bién nang ti€u thu sir dung trong 1 ngay:
52+40,62+288+7,2+2,5+0,52+0,6=59,52kWh/ngay
Bang 2.2: Tong dién niing tiéu thu trong 1 ngay ciia toa A

IRy S Dién nang tieu thu
Tén thiéet bi (KW/ngay)
- DPeén halogen 3,7
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- Deén tha EGLO véi 3 bong den E27 0,9
- beén tha EGLO 86815 0,6
- Piéu hoa DAIKIN Model: RNQ21MV1 22,7
- Piéu hoa DAIKIN Model: FHC18NUV1/R18NUV1 17,92
- Tu lanh: Tu lanh Samsung RS21HEEPN 2,88
- Bép dién: Teka Model TYP 20.56466.000 7,2
- Lo vi song: Electrolux Model EMM2421K 2,5
- Tivi LG 32 inch 0,2
- Tivi LG 42 inch 0,32
- May giat: Sanyo ASW-68S2T 0,6
Tong 59,52
Di¢n nang ti€u thu trong 1 thang cia toa A
7 59,52kWh/ngay x 30 ngay = 1785,6kWh/thang
2.1.3.2 Tong cong suat cua can 2 phong ngu
Bang 2.3:Thiét bi é toa B

Tén thiét bi S6 lwong

Chiéu sang:

- Pén halogen 49

- bén thda EGLO véi 3 bong den E27 1

- bén tha EGLO 86815 1

Diéu hoa:

- Piéu hoa DAIKIN Model: RNQ21MV1 2

- Piéu hoa DAIKIN Model: FHCISNUV1/R18NUVI 1

- Tulanh: Ta lanh Samsung RS21HEEPN 1

- Bép dién: Teka Model TYP 20.56466.000 1

- Lo visong: Electrolux Model EMM2421K 1

Tivi

- Tivi LG 32 inch 2

- Tivi LG 42 inch 1

- May giat: Sanyo ASW-68S2T

- Chiéu sang:
+Pén halogen 12V AC, cong suat 20W
S6 dén trong phong: 49 bong
bién nang ti€u thu cta 1 bong trong 1 ngay (5 gi0):
20W x 5 gio = 100Wh/ngay
bi¢n nang ti€u thu ctia 37 bong trong 1 ngay:
100Wh/ngay x 49 bong =4900Wh/ngay = 4,9kWh/ngay
+ ben tha EGLO véi 3 bong dén E27 60W

Cong suit tiéu thu: 3 x 60 = 180W
bién nang ti€u thu trong 1 ngay (5 gi0):

180W x 5 =900Wh/ngay = 0,9kWh/ngay
+ Pén tha EGLO 86815 véi 2 bong 60W
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Cong suat tiéu thu: 2 x 60 = 120W
bién nang ti€u thu trong 1 ngay (5 gio):
? 120W x 5 = 600Wh/ngay = 0,6kWh/ngay
Tong dién nang tiéu thu cua den:
4,9+ 0,9 + 0,6 = 6,4kWh/ngay
- Piéu hoa gém 3 may:
+ 2 Piéu hoa DAIKIN Model: RNQ21IMV1 (6,2kW)
Cong suit lam lanh: 6.2kW (tuwong duong 21.000 BTU)
Dong dinh muc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x12,9 =2838W = 2,84kW
Pién nang tiéu thy mdi ngay (8 giod):
2 x 2,84kW x 8 =45,4kWh/ngay
+ 1 Piéu hoa DAIKIN Model: FHC18NUV1/R18NUV1 2,2kW
Cong sut lam lanh: 2,2kW (tuong duong 5.304 BTU)
Dong dinh murc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x10,2 =2244W = 2,24kW
Dién niing tiéu thu mdi ngay (8 giod):
2,24kW x 8 = 17,92kWh/ngay
Tong dién ning tiéu thu cua diéu hoa:
45,4 + 17,92 = 63,32kWh/ngay
- Tulanh: Tu lanh Samsung RS21HEEPN
Véi cong suat tiéu thu 360W, gid sir may chay trung binh 8—10 gio/ngay (vi may
nen khong chay lién tyc 24h):
bién nang ti€éu thu moi ngay (8 gi0):
360W x 8 =2880Wh/ngay = 2,88kWh/ngay
- Bép dién: Teka Model TYP 20.56466.000
Cong suat tiéu thu: 1800W
bién nang ti€éu thu moi ngay (4 gi10):
1800W x 4 = 7200Wh/ngay = 7,2kWh/ngay
- Lo visong: Electrolux Model EMM2421K
Cong suat tiéu thu diefin: 1250W
bién nang ti€éu thu moi ngay (2 gio):
1250W x 2 =2500Wh/ngay = 2,5kWh/ngay
- Tivi: LGLED
+2 Tivi LG led 32 inch: ,
Cong suat ti€u thu trung binh & ché d6 1am vi¢c binh thuong: S0W
Dién niing tiéu thu mdi ngay (4 giod):
2 x 50W x 4 =400Wh/ngay = 0,4kWh/ngay
+ 1 Tivi LG led 42 inch:
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Cong suét tiéu thu trung binh & ché d6 1am viéc binh thuong: 8OW

Pién nang tiéu thy mdi ngay (4 giod):
80W x 4 =320Wh/ngay = 0,32kWh/ngay
Téng dién ndng ti€u thu cua tivi:
0,4 + 0,32 = 0,72kWh/ngay

- May giat: Sanyo ASW-68S2T

Cong suét tiéu thu: 410W

Dién ning tiéu thu mdi ngay (1,5 gio):

410W x 1,5 = 615Wh/ngay = 0,6kWh/ngay

- Tong dién ning tiéu thy cua can 1 phong ngu:

bién nang ti€u thu sir dung trong 1 ngay:

6,4+ 63,32 +2,88 +7,2+2,5+0,72 + 0,6 = 83,62kWh/ngay
Bang 2.4: Tong dién nang tiéu thu trong 1 ngay ciia toa B

Dién nang tiéu thu

Tén thiét bi (kW/ngay)
- Dén halogen 4,9
- bén tha EGLO véi 3 bong dén E27 0,9
- bén tha EGLO 86815 0,6
- Piéu hoa DAIKIN Model: RNQ21MV1 45,4
- Piéu hoa DAIKIN Model: FHC18NUV1/R18NUVI 17,92
- Tu lanh: Tt lanh Samsung RS21HEEPN 2,88
- Bép dién: Teka Model TYP 20.56466.000 7,2
- Lo vi séng: Electrolux Model EMM2421K 2,5
- Tivi LG 32 inch 0,4
- Tivi LG 42 inch 0,32
- May giat: Sanyo ASW-68S2T 0,6
Tong 83,62

bién nang ti€u thu trong 1 thang cua toa B:
83,62kWh/ngay x 30 ngay = 2508,6kWh/thang
2.1.4 Tong dién ning tiéu thu
- ToaA
Toa A gdm c6 24 cin 2 phong ngu va 22 cin 1 phong ngi
Tong dién ning tiéu thu cta toa A trong 1 thang:
(24 can x 2508,6kWh/thang) + (22 can x 1785,6kWh/thang)
= 99489,6kWh/thang
- ToaB
Toa B gdm c6 54 can 2 phong ngii va 16 can 1 phong ngil.
Téng dién ning tiéu thy cia toa B trong 1 thang:
(54 can x 2508,6kWh/thang) + (16 can x 1785,6kWh/thang)
= 164034kWh/thang
2.2 Dé xuit cac giai phap tiét kiém di¢n ning

Trong boi canh gid dién ngay cang tang va nhu cau st dung dién tai cac khu resort

— biét thu nghi dudng luén & muc cao, vi¢c tim kiém va trién khai cac giai phap tiét
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kiém dién ning 14 v cung can thiét.

Viéc st dung ning lugng mét cach hop 1y, tiét kiém va hiéu qua tai cac khu nghi
dudng khong chi giup giam chi phi vin hanh ma con goép phan ning cao cht luong dich
vu va hinh 4nh thuong hiéu trong mit du khach. Trong bdi canh gia dién ngay cang ting
va xu hudng phat trién bén viing dang tré thanh tiéu chi hang dau, viéc trién khai cac
giai phép tiét kiém ning luong trd nén can thiét va cip bach.

Céc khu nghi dudng thudng c6 nhu ciu tiéu thu dién ning 16n cho diéu hoa, chiéu
sang, ho boi, bép nha hang va céc tién ich cao cip khac. Do d6, tiém ning tiét kiém dién
tai day rat 16n néu ap dung cic giai phap phu hop nhu: sir dung hé théng chiéu sang
LED tiét kiém dién, lip dit may lanh inverter, ti uu nhiét d6 diéu hoa, tan dung anh
sang va thong gié tu nhién trong thiét ké kién trac, hay s dung nang lwong mit troi cho
hé théng nudc néng va dién mat troi ap mai.

Ngoaira, vi¢c dau tu vao cac hé théng diéu khién thong minh nhu cam bién chuyén
dong, cam bién anh sang, hen gio bat/tat thiét bi dién... s& gilip nang cao hiéu qua quan
Iy nang luong. Dong thoi, nang cao y thirc tiét kiém dién cho nhan vién va du khach
thong qua cac bién bao, hudng din sir dung dién hop 1y ciing 1a mot giai phap can thiét.

Viéc tiét kiém dién nang khong chi gitip giam chi phi van hanh, cac phuong an tiét
kiém dién con gop phan bao vé méi truong, nang cao hinh anh chuyén nghiép cta resort
trong mat khach hang khi huéng dén mé hinh du lich xanh — bén viing.

Trong chwong nay, dé an sé& trinh bay mot sé6 phuong 4n tiét kiém dién phu hop
v6i ddc diém van hanh thuc té tai resort véi muc tiéu dam bao hiéu qua vé kinh té — k¥
thuat, kha thi trong trién khai va duy tri 6n dinh lau dai nhu:

- Thay dén LED

- Piéu hoa inverter

- Lép dat dién mat troi

2.2.1 Thay thé thiét bi tiét kiém dién

Véi nhu cau sir dung dién tai cac khu nghi dudng ngiy cang gia ting do sy phat
trién ctia cac dich vu tién ich cao cﬁp, viéc tdi uu hoa hé théng ti€u thu dién trd thanh
mot yéu cau cap thiét. Mot trong nhing giai phap quan trong va dé trién khai nhat chinh
1a thay thé cac thiét bi dién truyén thdng bang cac thiét bi dién hiéu suit cao, c6 kha
nang tiét kiém ning lugng ma van dam bao cong suat va chit luong hoat dong.

Viéc dau tu vao cac thiét bi dat tiéu chuan tiét kiém niang luong khong chi giup
giam luong dién tiéu thu ma con kéo dai tudi tho thiét bi, giam chi phi bao tri, gép phan
nang cao hiéu qua van hanh cua toan khu nghi dudng. Viéc thay thé cac thiét bi tiét kiém
dién hay con goi thiét bi c6 hiéu suat cao ¢ nhiing loi ich sau:

- Giam chi phi tién dién hang thang
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- Tang hiéu suat st dung ning luong
- Giam ap luc cho hé thng dién
- Giam lugng phat thai CO2, bao v¢ moi truong
-  Tang tinh chuyén nghiép va hién dai cho resort
2.2.2.1 Thay thé dén led tiét ki¢ém di¢n
Viéc thay thé den led mang lai nhiéu loi ich nhu:
+ Giam dién ning tiéu thy dan dén giam chi phi tién dién.
+ Tudi tho cao
+ Phat nhiét it
+ Than thién v61 moi truong: khong chira thuy ngan
- Pén dang sir dung: Pén halogen 12V AC, cong suat 20W
Dién 4p hoat dong: 12V AC (dong xoay chiéu)
Cong sut: 20W
Loai chan den: Thuong 1a G4 hoac GUS5.3 (tuy model)
Kich thudc: Nho gon, thudong dang vién nang (bi-pin)
Mau 4nh sang: Trang 4m (khoang 2700K - 3000K)
Hiéu suit sang: Khoang 300 lumen
Tudi tho: Tir 2.000 dén 4.000 gid (tiy chat luong)
- Pén thay thé: Pén LED GUS5.3
bién &p: 12V DC hoac 12V AC
Cong suat: 3W dén 7W: Pén LED GUS5.3 c¢6 thé thay thé cac bong dén halogen
20W dén 50W tiy thudc vao cong suat cia LED. Cong suat phd bién 1a 5W.
Chan dén: GU5.3: Hai chan cim tiép xtic, 1 loai chan bi-pin
Anh sang:
+ Anh sang tring 4m (2700K - 3000K)
+ Anh sang tring lanh (4000K - 5000K)
Hiéu suét sang: Thuong dao dong tir 80 dén 100 lumen/watt, nghia 1 véi mdi watt
nang lugng tiéu thy, den co thé phat ra tir 80 dén 100 lumen anh sang.
Tubi tho: 15.000 dén 25.000 gid, tiy vao chit luong va cach st dung. Day 1a diém
manh cua dén LED so voi dén halogen (chi khoang 2.000 - 4.000 gio).

Bang 2.5: Thong sb k¥ thuit ciia béng dén GU5.3

Dac tinh Gia tri

Kiéu dén MR16 - Chan ghim GUS5.3
Ngudn sing LED SMD

Chét liéu dén Hop kim nhom

Tuodi tho 15.000 - 25.000 gid

bién &p AC/DC 12V

Cong suit SW

Dong dién (max) 100mA

Kich thudc D50*L53mm
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2.2.2.2 Thay thé diéu hoa Inverter
Lép diéu hoa Inverter mang lai rat nhiéu loi ich nhu tiét kiém dién, hiéu suit hoat
dong, ting dO bén va trai nghiém st dung:
- Inverter giip may nén hoat dong linh hoat theo nhi¢t o thuc té, giam cong suat khi

khéng can thiét.

- Giam tiéu thu dién tir 30% dén 50% so véi may thuong.
- Tiét kiém tién dién hang thang, dac biét néu chay 6-8 gio/ngay tro 1én.
+ Diéu hoa dang sir dung ¢ villa: Biéu hoa DAIKIN Model: RNQ21MV1 6,2kW

(= 21.000BTU)

=  Piéu hoa Inverter thay thé: DAIKIN Model: FCFC60DVM/RZFC60DVM 6kW

(=21.000BTU).

Bang 2.6: Thong sb ky thuit ciia diéu hoa DAIKIN FCFC60DVM/RZFC60DVM

Thanh phan

Théng so chi tiét

Dan lanh - FCFC60DVM

Loai

Cassette 4m tran 360°, inverter, lam lanh

Cong suit lanh

6.0 kW (2.6-6.3 kW), twong duong ~20 500 BTU/h

Dién ti€u thu ~1.89 kW
COP ~3.18 (theo 4p suét tiéu chuan)
CSPF (hiéu qua mua) ~4.90 Wh/Wh

Nguon dién

1 pha, 220240V, 50 Hz

Luu lugng gio

19/ 14/ 11 m*/phut (3 téc do)

D6 on 37/32/28 dB(A) (cao/trung/thip)

Kich thudc (CxRxS) 256 x 840 x 840 mm; Trong lugng: ~19 kg
Kich thudc mat na 50 x 950 x 950 mm; Trong luong: ~5.5 kg
Ong gas két ndi Long @ 6.4 mm / Hoi @ 12.7 mm

Ong thoat nuéc ID 25 mm / OD 32 mm (PVC)

Dai nhiét 1am viéc indoor 14 °C dén 25 °C WB

Dan néong — RZFC60DVM

May nén

Swing inverter kin, chong dién ap thap

Cong suit lanh

6.0 kW

bién ti€u thu

~1.53 kW (theo dan nong model tuong duong)

Do 6n ~48-49 dB(A)

Kich thude (RxCxS) 595 x 845 x 300 mm; Trong lugng: ~34—41 kg
Gas nap co ban ~0.7 kg R-32 (cho 10 m 6ng)

Ong gas két n6i Long @ 6.4mm / Hoi @ 12.7 mm

Chiéu dai dng téi da 30 m (twong duwong 40 m)

Chénh cao tbi da I15m
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+ Piéu hoa dang sir dung & villa: Piéu hoa DAIKIN Model:
FHCISNUVI/RI8NUV1 2,2kW (=5.304BTU)
= Dicu hoa Inverter thay thé: DAIKIN Model: FCFSOCVM/RZF50CV2V SkW

(=17.100BTU)

Bang 2.7: Thong sb ky thuit ciia diéu hoa DAIKIN FCF50CVM/RZF50CV2V

Muc

Théng sb chi tiét

Dan lanh — FCF50CVM

Loai

Cassette 360° — Inverter, gas R-32

Cong suit lanh (Rated)

5.0kW (2.3-5.6kW) = 17 100 BTU/h

Cong suat sudi 6.0 kW

bién ti€u thu trung binh 1140 W
COP 4.39 W/W
CSPF 6.60 Wh/Wh

Nguon dién

1 pha —220-240 V / 50 Hz

Luu lugng gi6

Cao 1380 m¥h / Trung binh 1 110 m*h / Thap 810 m*h

Do on Cao 37 dBA / Trung binh 32 dBA / Thap 27.5 dBA
Kich thudc (CxRxS) 256 x 840 x 840 mm; Trong luong 22 kg
Ong gas két n6i Long @ 9.5 mm; Hot © 15.9 mm

Ong thoat nudc

025 mm

Dan nong — RZF50CV2V

May nén

Swing Inverter kin, tich hop bao vé dién ap thap

Cong suit lanh

5.0kW

bién ti€u thu ~1 140 W

Gas nap co ban khoang 1.2 kg R-32

D¢ on ~48 dBA

Kich thude (RxCxS) 595 x 845 x 300 mm; Trong lugng ~41 kg

Chiéu dai dng gas t6i da

30-50 m (tuy catalog)

Chénh cao tbi da dan lanh—
nong

theo tiéu chuan VRV khoang 15 m

2.2.2

Lap dit dién ning lwong mit troi

Dién nang lugng mat troi la mot dang nang luong tai tao dugc tao ra nho vao

hién twong quang dién — khi anh sang mat troi chiéu vao cac tAm pin mat trdi (solar
panel) s& tao ra dong dién mot chiéu (DC). Dong dién nay sau d6 duoc dua vao
inverter (b chuyén ddi dién) dé bién d6i thanh dong dién xoay chiéu (AC) — phu hop
v6i nhu cau str dung trong sinh hoat va thuong mai.

Viét Nam thudc vung nhiét déi gio mua, co nguon buic xa mit troi doi dao va 6n
dinh quanh nam. Theo s6 liéu thong ké, tong s6 gio nang trong nim dao dong tir 1.600
dén 2.600 gio, trong duong véi muc buc xa trung binh khoang 4,5-5,5 kWh/m?/ngay.
Day 1a mirc birc xa cao, duge xép vao nhom nhiing quéc gia co tiém ning phat trién dién
mit troi thudc loai tot trén thé gidi.

Tiém nang nay dac bi¢t ndi bat tai khu vue mién Trung va mién Nam, noi ¢c6 cuong
do buc xa cao, it may mu va cé nhiéu vung dat tréng, thuan lo1 cho viéc lép dat cac hé
thong dién mit troi quy mé 16n ciing nhu cac hé thong ap mai trong khu dan cu, khich
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san, nha may hodc resort.

Ngoai ra, dién mat troi con mang lai nhiéu loi ich chién luogc, cu thé:

- Budip cho su thleu hyt dién trong mua kho, khi cac nha may thuy dién — v6n chiém
ty trong l6n trong co cau ngudn dién Viét Nam — bi giam cong suat do myc nudce thap

- Doéng vai tro 12 ngudn ning luong du phong, hd trg khi hé thng dién luéi qudc gia
bi qua tai, mat 6n dinh, hodc khong thé phu song dén cac vung sau, vung xa.

- Giam phu thudc vao nhién liéu hoa thach, tr do gop phan giam phat thai khi nha
kinh, phul hop véi cac cam két qubc té cua Viét Nam nhu cam két Net Zero vao nim
2050 tai COP26.

Pa Ning 12 mot trong nhimng dia phuong co tiém ning 16n dé phat trién dién mat
troi nho vao diéu kién ty nhién thuan loi va dinh huéng phat trién d6 thi xanh, bén viing.
Theo sb liéu khi tuong va ban dd buc xa mat troi ctia Viét Nam, khu vuc Pa Nang c6
cuong do buc xa trung binh tur 4,7 — 5,2 kWh/m?/ngay, tuong duong khoang 1.600 —
1.900 kWh/m?/nam. Pay 14 muc blc xa tot, pht hop cho viéc khai thac dién mit troi
quy md vira va nho, dic biét 1a hé théng ap mai cho cac cong trinh du lich, nghi dudng.
Vé mat kién trac, cac khu nghi dudng, biét thu bién, khach san cao tﬁng tai Pa Nang
thudng cé dién tich méi 16n, it bi che chan va dugc thiét ké hién dai, dé tich hop tam pin
nang luong mat troi. Viéc lép dat dién mat tro1 khong chi giup gidm hoa don tién dién,
ma con gia tang gia tri hinh anh “xanh” — yéu t6 ngay cang quan trong trong nganh du
lich — dic biét v6i khach hang quéc té.

Hon nita, theo Quyét dinh s6 104/QD-UBND, thanh phd Pa Néng d3 va dang thic
day manh mé cac chinh sach khuyén khich st dung ning luong tai tao, hudng toi muc
ti€u tro thanh "thanh phé moi truong" vao nam 2030. Diéu nay tao diéu kién thuén loi
cho cac chu dau tu khi trién khai hé théng dién mat troi tai khu vuce nay, ca vé tha tuc,
két ndi ludi va nhan hd trg tu van ki thuat.

Nhu vay, véi nguén birc xa doi dao, chinh sach thuan loi va nhu cau tiéu thu dién
cao tai cac resort — Pa Nang co tiém nang rat 1on dé ung dung dién mat troi, mang lai
hiéu qua kinh té, méi trudng va hinh anh cho cac khu nghi dudng tai dia phuwong.
2.2.2.1 Lua chon tim pin

Tam pin nang lwong mit troi 13 thiét bi quan trong nhat quyet dinh hiéu sut cta
hé théng dién ning luong mat troi . Do do, viéc lua chon mot tam pin nang luong mit
troi phit hop sé& ¢o tac dong quyét dinh toi sy thanh cong cua du an. Trén thi trudng hién
nay, cac tim pin ning luong mat tro1 duoc thiét ké V01 cong suat dao dong tir 25Wp dén
23Wp.Tuy theo ching loai, s6 lugng cells trén mdi tAm pin thuong 1a 18, 36, 72 hoic
nhiéu hon. Hiéu suét tiéu chudn cia cac tdm pin ning lugng mit troi thurong mai vao
khoang 15-18%.
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Hinh 2.4: Dan pin niang lugng mat troi

Céc tAm pin mit troi dugc lip dat & ngoai troi co thé hing duoc anh sdng mit troi
tdt nhat nén can thiét ké cac tinh nang va chit liéu dat biét, c6 thé chiu duoc su khic
nghiét cia thoi tiét, khi hau va nhi¢t d...Ngoai ra chét keo va chat nén phai c6 tinh dan
nhiét dé giip pin téa nhiét t6t, nang cao hiéu suat chuyén doi pin. Hién nay trén thi
truong c6 rat nhiéu loai tuy nhién qua tim hiéu va tham khdo t6i kién nghi chon loai
JKM440N-54HL4R-B cua hang Jinkosolar.

Cac vu diém cia tAm pin:

- Tam pin JKM440N-54HL4R-B c6 hi¢u suit chuyén doi 1én dén 22,02% — nim
trong nhom cao nhit thi trudng hién nay thich hop voi mai villa c6 dién tich giéi han
nhung van mudn dat san luong dién 1on.

- Hoat dong tot trong diéu kién nang yéu hodc nang xién.

- Dic biét v6i thiét ké khung den — té bao nho, déu va min, tim pin mang lai vé ngoai
hién dai, tinh té, hai hoa vai kién tric cao cép cua biét thu hoac resort.

- Bén bi — tudi tho lau dai véi viée sir dung kinh cudng luc, khung nhém chdng an
mon, cip do bao vé IP68.

- Than thién méi trudng 1a dong san pham n-Type khong chira Boron, it bi suy giam
hiéu suat do anh sang.
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Bang 2.8: Thong sb ky thuit tim pin

Théng s6 ky thuit Gia tri
Cong suat tdi da (Pmax) 440W
Hiéu sudt mo-dun 22,02%
bién &p tai MPP (Vmpp): 32,99V
Dong dién tai MPP (Impp) 13,34 A
bién &p mach ho (Voc) 39,57V
Dong dién ngin mach (Isc) 13,80 A
Dung sai cong suit 0+3%
Dién 4p hé thong t6i da 1000V DC
Kich thudc 1762 x 1134 x 30 mm
Can nang 22 kg
Kinh Kinh cuong lyc phi AR day 3,2mm
Sb luong té bao quang dién 108
Khung Nhom anodized den
Loai dau ndi Stéubli MC4
Nhiét d6 hoat dong —40 °C dén +85 °C

Hinh 2.5: TAm pin JKM440N-54HL4R-B

2.2.2.2 Inverter

Inverter 13 thiét bi dong vai tro trung tdm trong hé théng dién mat troi, chiu trach
nhi¢m chuyén d6i dong dién mot chiéu (DC) tir cac tim pin PV thanh dong xoay chiéu
(AC) dé sir dung cho phu tai hodc hoa ludi dién. Cac inverter moi ngay nay co thé thuc
hién nhiéu chirc nang khac nhau: két ndi ludi tryc tiép, gidm sat hoat dong cua mang pin
mit troi dé thu duoc cong suat tdi da nho thuat toan do tim cong suat cuc dai (MPPT),
cung cap cac thiét bi dong cat va cach ly hé théng véi cac chirc nang bao vé phu hop véi
nhiéu ché do van hanh cta hé théng dién. Viéc lya chon inverter phu hop anh hudng
tryc tiép dén hiéu suit toan hé thong, d6 6n dinh van hanh, kha ning bao tri va hiéu qua
dau tu. Theo tham khao toi kién nghi chon lai inverter SUN2000-10K-LC0-ZH cua
Huawei Technologies c6 thong s k¥ thuat & bang 2.4
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Bing 2.9: Thong sb k¥ thuit ciia Inverter

Théng s6 ky thuit Gia tri
Cong suét PV tdi da dé xuat 15 000Wp
Dién 4p DC tbi da 600V
bién &p khoi dong 50V
Khoang hoat dong MPPT 40 - 560V
Dong t6i da mbéi MPPT 16 A 16A
Dong ngin mach tdi da 20A
S6 MPPT 3 cum
Cong suit dinh mirc diu ra 10kW (10 000 VA tbi da)
Dong ra tdi da ~45.5 A
Dién ap ra 220/230/240 V L-N + PE
Hiéu suét tbi da 98.1%
Khoang nhiét 46 hoat dong —25°C dén +60 °C
Kich thuéc ~425 x 376.5 x 150 mm (c chan dé)
Trong lugng ~15kg

Hinh 2.6: Inverter SUN2000-10K-LC0-ZH

2.2.2.3  Tinh toan lip dit
- ToaA:

Dién tich mai: 63 x 16 = 1008m?

Dién tich lap dat khoang 70-80% dién tich mai vi:
- Khoang cach an toan & 16i di bao tri

- Tréanh che bong gitra cac hang pin

- Tbi uu hoa day dan & inverter
Di¢n tich lap dat:
1008 x 75% = 756m?
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S6 tAm pin = % =378 tim
Téng cong suat lap dit cho hé thong:
o 378 x 440 = 166320Wp = 166,32kWp
Vi cong suat lap dat trén ta chon 14 inverter
Tong cong suat inverter:
14 x 10kW = 140kW
=1,19 (= 119%)
(nam trong ti€u chuan khuyén nghi tor 1,1 - 1,3) o
Nhu vay chon 14 inverter SUN2000-10K-LCO-ZH 1a hop ly voi cong suat lap
dat tam pin.
- ToaB:

Dién tich mai: 52 x 16 = 832m?

Dién tich lép dat khoang 70-80% dién tich mai vi:
- Khoang cach an toan & 15i di bao tri

- Tranh che bong gitra cac hang pin

- Téi wu hoa day dan & inverter

Dién tich lap dat:

Ti 16 AC/DC = 2232

832 x 75% = 624m>

S6 tAm pin = —— = 312 tim

Tong cong suat lap dat cho hé thong:
312 x 440 = 137280Wp = 137,28kWp
Véi cong suat lap dat trén ta chon
Tong cong suét inverter:
12 x 10kW = 120kW

Til¢ AC/DC = =1,14 (= 114%)
(nam trong ti€u chuin khuyén nghi tor 1,1 - 1,3)
Nhu vay chon 12 inverter SUN2000-10K-LCO-ZH 13 hop 1y v6i cong sudt lap dit
tam pin .
- Gidi thiéu phan mém PV*SOL
PV*SOL la mot phan mém mo phong chuyén dung do cong ty Valentin Software

137,28

(Ptc) phat trién, dung d¢é thiét ké, tinh toan va danh gia hiéu qua cta cac hé théng dién
mit trdi (PV) ¢ nhiéu quy mé khac nhau: tir dan dung, thuong mai dén cong nghiép va
resort.

Trén giao dién thé hién cac thanh menu nhu File, Databases, Options, Language,
. m6i menu chira mdi chirc nang va hoat dong khac nhau, dé tao nén mot tong thé mod
phong hé théng dién mit troi, ding dé cai dit cac thong sb thé hién gia tri dugc tinh
toan bang cac phuong phap khac nhau cy thé nhu:

+ Menu File: 1a menu c6 kha nang tao du &n mdi (New Project), mé dy an hién
c6 (Open Project), Cac du an mau (Example Project), Luu du 4n (Save Project, Save
Project As ), Pong du an (Exit).

+ Menu Databases: Co s& dif liéu ciia cac muc sau nhu pin (Batteries), hé thong
pin két néi ludi dién (Battery systems grid-connected), mo-dun PV (PV Modules),
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may phat dién du phong (Backup Generators),...
+ Menu Options: gom céc tuy chon nhu Dir liéu nguoi dung (User Data), tuy
chon chuong trinh (Program Options), tuy chon dy an (Project Options), cai lai

(Reset).
B PPSOL premun 2004 R

Welcome

p |Vm..1'.. h.:( |..-|f— prman '--.‘?-.--. ‘:' mr
PV Sorrra S— T:r::-:":m..z. and G
PV*SOL premium

Example Prajects

Hinh 2.7: Gi6i thiéu phin mém PV*SOL
Trén thanh cong cu chinh c6 cac quyén truy cap cho ta m¢ cac cura s6. GOm cac
biéu tuong:

'Project Data: Cira s6 nay cho phép chung ta nhép cac dir liéu vé dy 4n ciia minh
nhu tén dy &n (Project Name), Ngay bat dau dy an (Start of Operation).

“* System Type, Climate and Grid: Cira s6 ndy cho phép chung ta chon loai hé
thong mudn mo phong, chon vi tri khi hau cuia du an va chon ludi dién mudn mo phdng.

= PV Modules: Cira ) nay cho phep chung ta chon loai pin phu hop voi yéu cau,
chon s6 lugng tim pin mong mudn, kiéu 4p mai, goc nghiéng clia tim pin so v4i mai.
*a

* ccuawr: Cira b nay cho phép ching ta chon loai inverter pht hgp vai loai pin
va s0 luong pin theo yéu cau.

@) :

=" Cables: Ctra s6 cho phép nhap ton hao day cap.

.

4" Plans and list: Tai cira s6 nay s& xuét hién so dd téng quat va cac bd phan ching
ta da nhap vao tu trude.

&’€ Financial Analysis: Tai ctra s6 ndy ching ta c6 thé nhap sb tién chung ta ban
dién ra cho bén thir ba.
-
¥ Results: Cira s6 két qua mo phong dy an gém co luong dién thu dugc qua cac
thang, lugng khi CO» phat thai, hiéu suit Performance Ratio(PR),...
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! Presentation: Ctra s6 cho phép chung ta xuét cac loai két qua nhu word,

excel,...

Biang 2.10: Cac tinh niing chinh ciia phan mém PV*SOL

Tinh nang

Mo ta

Mé phéng 3D chi tiét

Cho phép dung mo hinh 3D cong trinh (biét thy, resort, mai
nha, cdy xanh,...), gitp m6 phong bong d6, hudng ning va
Vi tri lap pin mdt cach thuc té.

Tinh toan san lwgng dién

Dua trén vi tri dia 1y, hudng nghiéng mai, loai tam pin va
inverter,... phan mém udc tinh dugc san lugng dién tao ra
hang thang va hang nam.

Phan tich tai chinh

Cho phép tinh thoi gian hoan von, chi phi du tu, ty 18
hoan von ndi tai (IRR), gid tri hién tai rong (NPV)

T6i wu hoa thiét ké hé
thong

Phan mém hd trg chon sb luong tam pin, cach d4u chudi
(string), chon inverter, chong bong do,... to1 vu hi¢u qua
hé thong.

H$ tro nhiéu dir li¢u khi
tuong

PV*SOL cung cap cac bo dit licu TMY chat lugng cao
cho bat ky vi tri ndo trén toan thé gi¢i voi Meteonorm 8.2
(giai doan dir li¢u 2001-2020).

Bao cao chuyén nghiép

Tao bao cdo du an toan dién véi két qua mo phong va
thong tin chi tiét ky thuat bang 23 ngdn ngir va xuat ching
dudi dang tai liéu Word hodac PDF
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Nhéap s6 liéu dau vao cho toa A

Project Data

Offer Number s Start of Operaton DINSNE -
Project Designes REhOgArEID Srect Hame moghenpoenmaty (ina
Customer Detaibs Progect Inage

Custorrer Mureber

Contsct person

Company Lcas e

frore Bl Further pictres
Project Desorption

Fax

EMa
Address of

Address Instaladen

Hinh 2.8: Giao dién cira s6 Project Data ciia tdoa A

System Type, Climate and Grid

Gnd<onnecied FY Systen

e B
g 1 Hour (faster smelaton)
Use X0 Desgn
* O 1Mrute (rove precme wmuaton)

~r at AL Mar

Courtry Lozston

Viet Nam the ooean vitas (2001-2020, Meteoro [ 3 ' Ener

Lathuds Aorual sum of global 4 voltage (N4L1)

radaton

Longtude £ Nurber of Phases

Time 20re Arvusl Average Tempetature j s

Tire Ferod 2 Mawrum Feed 0 Power

Ogpng
Sowrce -

Hinh 2.9: Giao dién cira s6 System Type, Climate and Grid ciia tda A
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Manufacturer PV Modue

Jnko Sclar MMAON-54L R B ®

Selection from favorites only

[T} Photo Plan - Photo preview of roof coverage

("] Graphic Coverage

Number of PV Modules 3B 166,322 kwip
Installabon Type > Roof integrated - rear ventilatio
Tracking None

el . =
Incination - & }
QOrentaton 180 2. *

PY Generator Output 166,32 k¥Wp
PV Generator Surface 755,3m?

Hinh 2.10: Giao dién cira s6 PV Modules ciia toa A

Automatic Configuration

© standard Inverter Selachon for automatic configuration: Suitable; 1 / Salection: 1
() SolarEdge *
"3 Suggest Configuration Select Configuration

< |

CONFIGURATION: Module Area 1

INVERTER 1: [) Palystring Confiouratior

0
o
!

14 x ruswel Tedhnoioges . 4 O SUN2000- 10K A.CO-D4 > 14* 11

Power Optimizer

SNNSNEEN

Hinh 2.11: Giao dién cira so Inverter cua toa A
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Project Overview
PV System

Grid-connected PV System

Climate Data the ocean villas, VNM (2001 - 2020)
Values source Meteonorm 8.2(i)

PV Generator Output 166,32 kWp
PV Generator Surface 755,3 m?
Number of PV Modules 378
Number of Inverters 14

Module Area 1 (1) | 4x13
g ’;5 = AC Mains
Wh (230V,
s =1)
14x
Legend
() reriet tome of rds Yodse Nre m W Wackie

(1) S M Tovncbagies, SUNMOG SO LLD- 21 10 WY Mol fems | (7) Jede Scter, BOMMALRI SR 00 Wy To0d 4 Moty
— e X I Mockdes, 164,32 Wop g
& Crloelition 100", Indnatin 164

Quartty: » Somgs 1 b P/ Mockies

Hinh 2.12: Tong quan vé duy 4n lap dit cia toa A
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Production Foracast

Jul Aug Sep Oct Nov Dec
nth

Hinh 2.13: Biéu d6 san lwong dién qua tirng thang trong nim cia toa A

25000 —

20000
15000 ~
10090+
5000 —
e
Jan Feb Mar Apr May Jen
M

BN PV Generstor Energy (ACged)

Energy in kwh

L

]

Performance Ratio (PR) per Inverter

100]

80—

60

Performance Ratio (PR)

20

Jan Feb Mar Apr May Jun Jul Aug Sep Ooct Nov Dec
Month

== Pariormance Rato (PR)

Hinh 2.14: Biéu d6 hiéu suit Performance Ratio ciia hé thong ciia toa A
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PV System

PV Generator Output 166,32 kWp
Spec. Annual Yield 1.341,99 kwh/kWwp
Performance Ratio (PR) 86,49 %

Grid Export 223.359 kWh/Year
Grid Export in the first year (ind. module degradation) 223.359 kWh/Year
Standby Consumption (Inverter) 158 kWh/Year
CO2z Emissions avoided 104.904 kg / year

Hinh 2.15: Két qua mé phéng toa A

Nhap sb liéu dau vao cho toa B

Project Data
OFfmr Vgt Ww3200222 Start of Operation 08082028
Profect Desgre: mophongdenmitosd Sromct Nane reprongier o

Progect image
Customer Detads

Customar Nunbwr

Cordiact person

Shore B rutwpoum

Propect Descrpton

Address of
Instaliation

Hinh 2.16: Giao dién cira so Project Data ciia toa B
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System Type, Climate and Grid

Grid<ornected PV Sesten

=3 -

Tyoe afDesigr
rpeafDesiy

" 1) 1 Mo (fester smudaton)
o 3 U310 0eipn O ! Meuts (nore precse smuaton)
tteDets AZMains
Courtry Locaten
Vet berr the ocean vilas (2001-2020, Matong ¢ 5 0 e
Lattude LR fonal wn of global 57 Voltage (NL 1)
rradaton
Lrgroe 03 Nunber of Phases
Tine ore 4 Aol Average Teroerature  oc g s
Time Pesiod M Feod o Fower
= Ciong
Are
mr aton Paryrwiey
Hinh 2.17: Giao dién System Type, Climate and Grid cia toa B
Manufacturer PV Module
Jnia Solar FEMAAN-SHLRE 0]
Sebaction from fa es onl

(7] Photo Plan - Photo preview of roof coverage

| Graphic Coversge

MNumber of PY Modudes 3125 137,282, Khp Desred Rato 1o Consympton
Instalation Type > Roof paratid

Track ng None

Indination |

COrientation 1802 ¢

PV Generator Quiput 137,28 KWp

PV Generator Surface 623,4m?

Hinh 2.18: Giao dién PV Modules cia toa B
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Automatic Configuration

© Standard Inves ter Selection for automatic configuration: Sutable: 1 / Selection: 1
() SolarEdge *
"V Suggest Configuration Select Configration

)
v CONFIGURATION: Module Area 1

1 X Huaws Tednologies (1) SUN2000- 10K4.C0-2H 12

() Power Cptimizes

SNSNEN

-
PP e A -
fring nseres ¥

Hinh 2.19: Giao dién cira so Inverter ciia toa B
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Project Overview

PV System
Grid-connected PV System
Climate Data the ocean villas, VNM (2001 - 2020)
Values source Meteonorm 8.2(i)
PV Generator Output 137,28 kWp
PV Generator Surface 623,4 m?
Number of PV Modules 312
Number of Inverters 12
Module Area 1
(1)
Module Area 1 (1)
JAC Mains
Los ¢p=1)
Module Area 1
W
12x
Legend
- L forme of modde arv Wodie Ny M Wik

= (10 520 ot Torshingion, NN 10K LED-20 10 WY Mo A | (1) Do Soer, MM S 1 40 W)
20 312 1 Wathdes, 137,28 Wop B
| : Otk 180% Iaaration 10

Quactty. » Smap 1 b 2 Wodles

Hinh 2.20: Tong quan vé dy an lip dit cia toa B
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Production Forecast
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Hinh 2.21: Biéu d0 sin lwong dién qua tirng thang trong nim cia toa B

Performance Ratio (PR) per Inverter
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Hinh 2.22: Biéu do hiéu suit Performance Ratio ciia hé thong ciia toa B
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PV System

PV Generator Output 137,28 kWp
Spec. Annual Yield 1.353,95 kWh/kwp
Performance Ratio (PR) 87,27 %

Grid Export 186.007 kWh/Year
Grid Export in the first year (ind. module degradation) 186.007 kWh/Year
Standby Consumption (Inverter) 136 kWh/Year
CO2 Emissions avoided 87.359 kg /[ year

Hinh 2.23: Két qua mé phong ciia toa B
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CHUONG III: PANH GIA HIEU QUA KINH TE CUA GIAI PHAP

3.1 Muc dich ciia danh gia kinh té

Viéc danh gia hiéu qua kinh té dong vai trd quan trong trong qua trinh lya chon va
trién khai cac giai phap k¥ thuat, dic biét trong linh vire ning luong tai tao va tiét kiém
dién nang.

Muc dich cua viéc phan tich kinh té 1a danh gia tinh kha thi va hi€éu qua cua du an
dau tu ddi véi nén kinh té. Két qua phan tich nham lwa chon théng sé va phuong an bd
tri cong trinh t6i wu. Muc dich va y nghia cta viéc danh gia kinh té duoc thé hién qua
cac diém sau:

- Xac dinh tinh kha thi va tiém ning cta du 4n: Panh gia hiéu qua dau tu gitp xac
dinh kha nang thuc hién dy 4n va dénh gia tiém nang kinh té - xa hoi ctia n6. Nho do,
¢ thé duara quyét dinh vé viéc tiép tuc trién khai dy an hodc diéu chinh ké hoach dau
tu.

- DPam bao su can nhic vé loi ich va chi phi: Viéc danh gid hi€u qua giup xac dinh loi
ich kinh té - xa hoi ma du 4n mang lai so voi chi phi dau tu. Piéu nay gitp dam bao sy
can nhic dung muc vé viée str dung ngudn luc cong cong va tai chinh.

- Téi vu héa sir dung ngudn luc: Panh gia hiéu qua dau tu gitp xac dinh cac phuong
an tbi wu dé st dung nguén lyc cong cOng va tai chinh. No hd trg viée lua chon cac du
an c6 kha nang mang lai loi ich cao nhat va tao ra gia tri gia ting 16n nhét cho cong
dong.

- Daénh gia tac dong xa hoi va mai truong: Banh gia hi€u qua khong chi tap trung vao
khia canh kinh té, ma con danh gia tdc dong xa hoi va moi trudng cua du an. Viéc nay
gitip dam bao rang du an dugc trién khai mot cach bén vimng va khong giy hai dén moi
truong va cong dong.

- Nang cao chét lugng quan 1y dy an: Qua trinh danh gia hiéu qua dau tu doi hoi viéc
thu thap va phan tich thong tin chi tiét vé du an. Piéu nay doi hoi sy quan 1y tot va chuan
bi dit liéu chinh xac, tir 46 nang cao chat luong quan 1y du 4n va ting kha niang dy doén,
phat hién va giai quyét cac van dé phat sinh.

- Tao diéu kién thu hiit dau tu va phat trién kinh té: Viéc danh gia hiéu qua dau tu dy
an dau tu cong tao ra thong tin rd rang va tin cdy vé tiém nang va loi ich cua cac du an.
Diéu nay thu hiit sy quan tdm tir cac nha dau tu va tao diéu kién thuan lgi dé thu hat dau
tu. Dong thoi, viée trién khai cac du an c6 hiéu qua cling dong gop tich cuc vao su phat

trién kinh té cua quoc gia.

SVTH: B4 Pham Tuin Bao GVHD: Luu Ngoc An 38



Pé xudt cdc giai phdp tiét kiém dién ning cho Ocean Villa resort

- Tang cudng quan Iy va kiém soat rii ro: Qua trinh danh gia hiéu qua dau tu doi hoi
viée x4c dinh va danh gia cac yéu t6 rui ro tiém an ctua du an. Diu nay giup ting cudng
quan 1y va kiém soat cac rai ro c6 thé xay ra trong qua trinh trién khai du 4n, tir d6 giam
thiéu cac van dé phap 1y, tai chinh va méi truong.
- Ting cuodng trach nhiém va sy minh bach: Danh gia hiéu qua dau tu dy an dau tu
cong tao diéu kién cho viéc quan 1y va gidm sat tét hon cac hoat dong dau tu. N6 dam
bao rang quy trinh dau tu duoc thyc hién theo quy dinh phap luat, dong thoi ting cudng
sy minh bach va trach nhiém trong viéc st dung nguén lyc cong cong.
- Dép ung yéu ciu phat trién bén viing: Viéc ddnh gia hiéu qua dau tu dy an dau tu
cong dam béao rang cac dy an duogc trién khai theo cac tiéu chi phat trién bén vimg. Diéu
nay bao gdm danh gia tac dong méi trudng, xa hoi va dam bao su can ddi giira cac yéu
t6 kinh té, x3 hoi va méi trudng trong qua trinh dau tu.
- Xay dung va cang cb hé thong phap luat: Viéc danh gia hiéu qua dau tu dy an dau
tu cong dong gop vao viée xay dung va cing cb hé thong phap luat lién quan dén dau tu
cong. N6 gitip nang cao tinh phap 1y va hiéu qua cta qué trinh dau tu, tao ra mot moi
truong phap 1y 6n dinh va thuan lgi cho hoat dong dau tu cong.
3.2 Giai phap thay thé thiét bi tiét kiém dién
3.2.1 Thay thé dén led tiét ki¢m dién
3.2.1.1 Chi phi
Chi phi cho 1 bong den LED GUS5.3 1a 70.000VND/bong
- ToaA
Toa A c6 24 can 2 phong ngu va 22 can 1 phong ngu.
Can 1 phong ngu c6: 37 bong
Can 2 phong ngu c6: 49 bong
So luong bong dén o toa A:
22 x 37+ 49 x 24 = 1990 bong
Chi phi thay thé bong dén & toa A:
1990 béng x 70.000VND/bong = 139.300.000VND
- ToaB
Toa B c6 54 can 2 phong ngu va 16 can 1 phong ngu.
Can 1 phong ngu c6: 37 bong
Cén 2 phong ngu c6: 49 bong
S6 luong bong den ¢ toa B:
, 16 x 37 + 54 x 49 = 3238 bong
Chi phi thay thé bong dén & toa B:
3238 bong x 70.000VND/bong = 226.660.000VND
3.2.1.2 Tinh toan kinh té
- Dién nang tiét ki¢m dugc khi thay thé bong dén led cho toa A:
¢ Dién nang ti€u thu cho bong halogen 20W:
Di¢n nang ti€u thu cua 1 bong trong 1 ngay:
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20W x 5 gio = 100Wh/ngay
bién nang ti€u thu cho 1 bong trong 1 nam:
100Wh x 365 ngay = 36500Wh/ngay = 36,5kWh/nam
bién nang ti€u thu ctia 1990 béng trong 1 nam:
36,5kWh/nam x 1990 bong = 72635kWh/nam
e Tinh di¢n nang tiéu thu cho bong LED GUS5.3 5W:
bién nang ti€u thu cua 1 bong trong 1 ngay:
SW x5 gio = 25Wh/ngay
bién nang ti€u thu cia 1 bong trong 1 ndm:
25Wh/ngay x 365 ngay = 9125Wh/ngay = 9,125kWh/nam
bién nang ti€u thu cta 1990 bong trong 1 nam:
9,125kWh % 1990 bong = 18158,75kWh/nam
¢ Di¢n nang tiét kiém duoc trong 1 nam:
72.635kWh/nam - 18.158,75kWh/nam = 54.476,25kWh/nam
e Chi phi tién dién tiét kiém duoc trong 1 ndm cua toa A:
54.476,25kWh/nam x 3.152VND/kWh = 171.709.140VND/nam
- Pién nang tiét kiém dugc khi thay thé bong dén led cho toa B:
¢ Dién nang tiéu thy cho bong halogen 20W:
bién nang ti€u thu cua 1 bong trong 1 ngay:
20W x 5 gio = 100Wh/ngay
bién nang ti€u thu cho 1 bong trong 1 nam:
100Wh x 365 ngay = 36500Wh/ngay = 36,5kWh/nam
bién nang ti€u thu cuia 3238 bong trong 1 nam:
36,5kWh/nam x 3238 bong = 118.187kWh/nam
e Tinh di¢n nang tiéu thu cho bong LED GU5.3 5W:
bién nang ti€u thu ctia 1 bong trong 1 ngay:
SW x5 gio = 25Wh/ngay
bién nang ti€u thu cia 1 bong trong 1 ndm:
25Wh/ngay x 365 ngay = 9125Wh/ngay = 9,125kWh/nam
bién nang ti€u thu cta 3238 bong trong 1 nam:
9,125kWh x 3238 bong = 29.546,75kWh/nam
e Di¢n nang tiét kiém duoc trong 1 nam:
118.187kWh/nam - 29.546,75kWh/nam = 88.640,25kWh/nam
e Chi phi tién dién tiét kiém dugc trong 1 ndm cia toa B:
88.640,25kWh/nam x 3.152VND/kWh = 279.394.068 VND/nam
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3.2.2 Thay thé diéu hoa Inverter

3.2.2.1 Chi phi
Bang 3.1: Chi phi 1ip d:it didu hoa DAIKIN Model: FCFC60DVM/RZFC60DVM
» - B B 1)
Thong tin san pham, vat tw | PVT SL P P sau thué
tl‘lue tl‘lue ( don )
(ddng) (ddng) g

Diéu hoa DAIKIN Inverter .
FCRCSODVM/RZECSODYM | BO 1 | 27.490.090 | 27.490.090 | 30.150.000
Ong dong ruby, bao onddi | pnrep | 5 240.000 | 1.200.000 | 1.320.000
superlon, bang cuén
Chi phi nhan cong Iép dit Bo 1 550.000 550.000 | 605.000
Day dién Mét | 5 40.000 200.000 | 220.000
Aptomat Cai ] 280.000 280.000 | 308.000
Ong thoat nude Mét | 5 50.000 250.000 | 275.000
Gi4 d& cuc nong Bo ] 250.000 250.000 | 275.000
Ti treo mit lanh Cai 4 50.000 200.000 | 220.000
Xii‘t t“; phu(Bu long, 6¢ Bo 1 150.000 150.000 | 165.000
Téng 33.538.000

Béng 3.2: Chi phi 1ip dit diéu hoa DAIKIN Model: FCF50CVM/RZF50CV2V

Don gia Gia tri -
2 trudc trudc Gia tri
Thong tin san pham, vattw | PVT | SL £ £ sau thue
tl}ue tl}ue @ an )
(dong) (dong) 8
Piéu hoa DAIKIN Inverter A
FCF50CYM/RZESOCY2V Bo 1 | 25.454.455 | 25.454.455 | 28.000.000
Ong dong ruby, bao on ddi | 4 5 240.000 | 1.200.000 | 1.320.000
superlon, bang cudn
Chi phi nhan cong lép dt Bo 1 550.000 550.000 | 605.000
Day dién Mét 5 40.000 200.000 | 220.000
Aptomat Cai 1 280.000 280.000 | 308.000
Ong thoat nudc Mét 5 50.000 250.000 | 275.000
Gi4 d& cuc nong Bo 1 250.000 250.000 | 275.000
Ti treo mat lanh Cai 4 50.000 200.000 | 220.000
Xi‘;‘t t“; phu(Bu Iong, oc B6 | 1 | 150.000 150.000 | 165.000
Tong 31.388.000
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Chi phi thay thé diéu hoa cho can 1 phong ngi:
IxDAIKIN FCFC60DVM/RZFC60DVM + 1xDAIKIN FCF50CVM/RZF50CV2V
= 33.538.000 + 31.388.000 = 64.926.000VND
Chi phi thay thé diéu hoa cho cin 2 phong ngi:
2xDAIKIN FCFC60DVM/RZFC60DVM + 1xDAIKIN FCF50CVM/RZF50CV2V
=2 % 33.538.000 + 31.388.000 = 98.464.000VND
- ToaA
Toa A c6 24 can 2 phong ngu va 22 can 1 phong ngu.
Chi phi thay thé diéu hoa cho toa A
24 x 98.464.000VND + 22 x 64.926.000VND = 3.791.508.000VND
- ToaB
Toa B c6 54 can 2 phong ngt va 16 can 1 phong ngu.
Chi phi thay thé diéu hoa cho toa B
54 x 98.464.000VND + 16 x 64.926.000VND = 6.355.872.000VND
3.2.2.2 Tinh toan kinh té

- Dién ning tiéu thu khi chua thay thé diéu hoa inverter
e Can 1 phong ngu:
Diéu hoa gom 2 may:
+ 1 Piéu hoa DAIKIN Model: RNQ21MV1 (6,2kW)
Cong suat lam lanh: 6.2kW (tuwong duong 21.000 BTU)
Dong dinh murc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x12,9=2838W = 2,84kW
Dién nang tiéu thy mdi ngay (8 giod):
2,84kW x 8 = 22,7kWh/ngay
+ 1 Piéu hoa DAIKIN Model: FHC18NUV1/R18NUV1 2,2kW
Cong suat lam lanh: 2,2kW (tuong duong 5.304BTU)
Dong dinh murc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x10,2 =2244W = 2,24kW
Dién nang tiéu thu mdi ngay (8 giod):
2,24kW x 8 = 17,92kWh/ngay
=  Tong dién ning tiéu thu cta diéu hoa trong 1 ngay:
22,7+ 17,92 = 40,62kWh/ngay
Téng dién ning tiéu thy cia diéu hoa trong 1 nim:
40,62kWh/ngay x 365 ngay = 14.826,3kWh/nam
e (Can 2 phong ngu:
Diéu hoa gdm 3 may:
+ 2 Piéu hoa DAIKIN Model: RNQ2IMV1 (6,2kW)
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Cong suit lam lanh: 6.2kW (tuwong duong 21.000 BTU)
Dong dinh muc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x12,9 =2838W = 2,84kW
Pién nang tiéu thy mdi ngay (8 giod):
2 x 2,84kW x 8 = 45,4kWh/ngay
+ 1 Piéu hoa DAIKIN Model: FHC1SNUV1/R18NUV1 2,2kW
Cong suat lam lanh: 2,2kW (tuong duong 5.304 BTU)
Dong dinh murc: 12.9A ¢ 220V
Tinh cong suat tiéu thy gan ding:
P=Ux1=220x10,2=2244W = 2,24kW
Pién ning tiéu thu mdi ngay (8 giod):
2,24kW x 8 = 17,92kWh/ngay
=  Tong dién nang tiéu thu cta diéu hoa trong 1 ngay:
45,4 + 17,92 = 63,32kWh/ngay
Téng dién ning tiéu thu cua diéu hoa trong 1 nim:
63,32kWh/ngay x 365 ngay = 23.111.8kWh/nam
Dién ning tiéu thy cua tdoa A khi chua thay thé diéu hoa inverter trong 1 nam:
Toa A c6 24 can 2 phong ngu va 22 can 1 phong ngu
=23.111.8kWh/nam x 24 + 14.826,3kWh/nam x 22 = 880.861,8kWh/nam
Dién ning tiéu thy cua tda B khi chua thay thé diéu hoa inverter trong 1 nam:
Toa B c6 54 can 2 phong ngu va 16 can 1 phong ngu
=23.111.8kWh/nam x 54 + 14.826,3kWh/nam x 16 = 1.485.258kWh/nam
- Dién ning tiéu thu khi thay thé diéu hoa inverter
e Can | phong ngu
Diéu hoa gdm 2 may
+ 1 Piéu hoa DAIKIN Model: FCFC60DVM/RZFC60DVM
Cong suat lam lanh: 6.0kW (=21.000BTU)
Cong suat tiéu thu dién: 1,89kW
Dién ning tiéu thy mdi ngay(8 gio):
1,89kW x 8 gid = 15,12kWh/ngay
+ 1 Diéu hoa DAIKIN Model: FCF50CVM/RZF50CV2V
Cong suat lam lanh: SkW (<17.100BTU)
Cong suat ti€u thu dién: 1,14kW
Dién ning tiéu thy mdi ngay(8 gio):
1,14kW x 8 gio = 9,12kWh/ngay
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Téng dién ning tiéu thu cta diéu hoa trong 1 ngay:
15,12 + 9,12=24,24kWh/ngay
Téng dién ning tiéu thu cua diéu hoa trong 1 nim:
24,24kWh/ngay x 365 ngay = 8.847,6kWh/nam

e (Can 2 phong ngu
Diéu hoa gdm 3 may
+ 2 Piéu hoa DAIKIN Model: FCFC60DVM/RZFC60DVM
Cong suat lam lanh: 6.0kW (=21.000BTU)
Cong suét tiéu thu dién: 1,89kW
Pién nang tiéu thy mdi ngay(8 gio):

2 x 1,89kW x 8 gid = 30,24kWh/ngay
+ 1 Piéu hoa DAIKIN Model: FCF50CVM/RZF50CV2V
Cong suat lam lanh: 5kW (=17.100BTU)
Cong suit tiéu thu dién: 1,14kW
Dién ning tiéu thy mdi ngay(8 gio):
1,14kW x 8 gio = 9,12kWh/ngay
Tong dién ning tiéu thu cta diéu hoa trong 1 ngay:
30,24 + 9,12=39,36kWh/ngay
Téng dién ning tiéu thu cua diéu hoa trong 1 nim:
39,36kWh/ngay x 365 ngay = 14.366,4kWh/nam
Dién nang tiéu thy cua tdoa A khi thé diéu hoa inverter trong 1 nam:
Toa A c6 24 can 2 phong ngu va 22 can 1 phong ngu
14.366,4kWh/nam x 24 + 8.847,6kWh/nam x 22 = 539.440,8kWh/nam

Dién ning tiéu thy cua tda B khi thay thé diéu hoa inverter trong 1 nim:
Toa B ¢6 54 can 2 phong ngt va 16 can 1 phong ngu
14.366,4kWh/ndm x 54 + 8.847,6kWh/nam x 16 = 917.347,2kWh/ndm

Di¢n nang tiét kiém dugc cho toa A khi thay thé diéu hoa inverter:

880.861,8kWh/nam - 539.440,8kWh/nam = 341.412kWh/nam
Chi phi tién dién tiét kiém duoc trong 1 nam cua toa A:
341.412kWh/nam x 3.152VND/kWh = 1.076.158.992VND/nam
Di¢n nang tiét kiém dugce cho toa B khi thay thé diéu hoa inverter:
1.485.258kWh/nam - 917.347,2kWh/nam= 567.910,8kWh/nam
Chi phi tién dién tiét kiém duoc trong 1 nam cua toa B:
567.910,8kWh/nam x 3.152VND/kWh = 1.790.054.842VND/nam
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3.3 Lip dit hé thong pin miit troi

3.3.1 Chi phi lip dit cho toa A
Bang 3.3: Chi phi lip dit cho tda A
Hang muc Don gia S6 lugng | Thanh tién (VND)
Tam pin Jinko 440Wp 2.200.000 VNb 378 831.600.000
Inverter Huawei 10kW 23.000.000 14 322.000.000
cn an 400.000
Khung gian 46 VNB/KWp 166,32kWp 66.528.000
A A 250.000
+
Day DC/AC + CB bao vé VND/KWp 166,32kWp 41.580.000
n L ax A s 300.000
Cong lap dat + van hanh VND/KWp 166,32kWp 49.896.000
Du phong rui ro khac 63.085.400
To6ng chi phi (chua VAT) 1.374.689.400
Téng chi phi 1.512.152.400
3.3.2 San lugng dién toa A
Production Forecast
Production Forecast
PV Generator Output 166,32 kWp
Spec. Annual Yield 1.341,99 kWh/kWp
Performance Ratio (PR) 86,49 %
Grid Export 223.359 kWh/Year
Grid Export in the first year (incl. module degradation) 223.359 kWh/Year
Standby Consumption (Inverter) 158 kWh/Year
€O, Emissions avoided 104.904 kg / year

Hinh 3.1: Dir li¢u san luwgng dién va CO2 toa A

Theo dir li¢u cia PVSOL mo6 phéng duoc san lugng hang ndm: 223.359kWh/nam
Gié dién &p dung cho kinh doanh trung binh la: 3.152d/kWh (chua tinh 10% VAT)

Gia dién da co VAT: 3.467,2d/kWh

Chi phi van hanh va bao tri hang nim: (250.000 — 500.000)VND/kWp/nim
Téng chi phi béo tri toa A:

= (1250.000 x 166,32) — ( 500.000 x 166,32)

= (41.580.000 — 81.160.000)VND/nam
_41.580.000 + 81.160.000

Lay khoang: = = 62.370.000VND/nim

2

Gia thanh khi CO» : 6,97USD/tan = 174.250VND/tan
Theo dir liéu cia PVSOL mo6 phong dugc CO; gidm phat thai la:
104.904kg = 104,9tan
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Chi phi thu duogc tir khi CO; hang nam:
104,9tan x 174.250VND/tan = 18.278.825VND/ndm
Chi phi tiét kiém duoc hang nim:
(San luong dién hang ndm X gia dién) + Chi phi thu dugc tir khi CO> - Chi phi
bao tri
=(223.359kWh/nam x 3.467,2d/kWh) + 18.278.825VND/nam - 62.370.000VND/nam
=730.339.149,8 VND/nam

3.3.3 Chi philip dit cho toa B
Bang 3.4: Chi phi lap dat cho toa B

Hang muc Pon gia S6 lwong | Thanh tién (VND)
Tam pin Jinko 440Wp 2.200.000 VNb 312 686.400.000
Inverter Huawei 10kW 23.000.000 12 276.000.000
v an 400.000
Khung gian d& VND/kWp 137,28kWp 54.912.000
A » A 250.000
Day DC/AC + CB bao vé VND/AWp 137,28kWp 34.320.000
AL e A s 300.000
Cong lap dat + van hanh VND/kWp 137,28kWp 41.184.000
Du phong rui ro khac 52.581.600
Téng chi phi (chua VAT) 1.145.397.600
Tong chi phi 1.259.937.360

3.3.4 San lugng dién toa B

Production Forecast

Production Forecast
PV Generator Output
Spec. Annual Yield
Performance Ratio (PR)

Grid Export
Grid Export in the first year (incl. module degradation)
Standby Consumption (Inverter)

CO, Emissions avoided 87.359 kg / year

Hinh 3.6: Dir li€u san luwgng dién va CO2 toa B
Theo dir li¢u cia PVSOL md phong dugc san lugng hang nam: 186.007kWh/nam.

Giéa dién &p dung cho kinh doanh trung binh la: 3.152d/kWh (chua tinh 10% VAT)
Gia dién da co VAT: 3.467,2d/kWh

Chi phi van hanh va bao tri hang ndm: 250.000 — 500.000 VNB/kWp/nam

Téng chi phi béo tri toa :

= (1250.000 x 137,28) — ( 500.000 x 137,28)
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= 34.320.000 - 68.640.000)VND/nam

34.320.000 ! 08600 — 51.480.000VND/ndm

Gia thanh khi CO»: 6,97USD/tin = 174.250VND/tan
Theo dit li¢u cia PVSOL m6 phdong duge CO; giam phat thai la:
87.359kg/nam = 87,4tdn/nam
Chi phi thu duogc tir khi CO2 hang nam:
87,4tan/nam x 174.250VND/tin = 15.229.450VND/nim

Chi phi tiét kiém dugc hang nam:

Lay khoang: =

(San luong dién hang ndm X gid dién) + Chi phi thu dugc tir khi CO; - Chi phi bao
tri
= ( 186.007kWh/nam x 3.467,2d/kWh ) + 15.229.450 - 51.480.000VND/nam
=608.672.920,4VND/nam
3.4 Tinh toan Kinh té cAc phwong phap di dé ra
3.4.1 Tong chi phi ciia cac phwong an dé ra
- Tbng chi phi thay thé dén led tiét kiém dién:

Chi phi thay thé bong dén & toa A + Chi phi thay thé bong dén ¢ toa B

= 139.300.000VND + 226.660.000VND = 365.960.000VND
- Tbng chi phi thay thé diéu hoa inverter:

Chi phi thay thé diéu hoa inverter & tda A + Chi phi thay thé diéu hoa inverter &
toa B

=3.791.508.000VND + 6.355.872.000VND = 10.147.380.000VND
- Téng chi phi lap dat pin mat troi:

Chi phi 1dp dit 6 toa A + Chi phi lap dit 6 toa B

=1.512.152.400 + 1.259.937.360 = 2.772.089.760VND

Bang 3.5: Tong chi phi ciia cic giai phap dé ra

Giai phap Chi phi (VND)

Thay thé dén led tiét kiém dién 365.960.000
Thay thé diéu hoa inverter 10.147.380.000
Lip dit pin mit troi 2.772.089.760
Tong 13.285.429.760

3.4.1 Tong chi phi dién niing tiét kiém
- Tong chi phi tién dién tiét kiém trong 1 nim cua giai phap thay thé dén led tiét
kiém dién:

Chi phi tién dién tiét kiém cia toa A trong 1 ndm + Chi phi tién dién tiét kiém
cua toa B trong 1 nam:
=171.709.140VND/nam + 279.394.068VND/nam = 451.103.208 VND/ndm
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- Tbng chi phi tiét kiém dién ning trong 1 nim cia giai phap thay thé diéu hoa
inverter:

Chi phi tién dién tiét kiém cta tda A trong 1 ndm + Chi phi tién dién tiét kiém
cua toa B trong 1 nam:
=1.076.158.992VND/ndm + 1.790.054.842VND/ndm = 2.866.213.834VND/nam
- Téng chi phi tién dién tiét kiém trong 1 ndm cua giai phap lip pin mit troi:

Chi phi tién dién tiét kiém cta tda A trong 1 ndm + Chi phi tién dién tiét kiém
cua toa B trong 1 nam:
=730.339.149,8VND/ndm + 608.672.920,4VND/ndm = 1.339.012.070,2VND/nam

Bang 3.6: Tong chi phi tién dién tiét kiém dwoc trong 1 nim

Giai phap Loi nhuan (VND/nim)

Thay thé dén led tiét kiém dién 451.103.208,0
Thay thé diéu hoa inverter 286.6213.834,0
Lap dat pin mat troi 1.339.012.070,2
Tong 4.656.329.112,2
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KET LUAN

Sau mot khoang thoi gian tim hiéu va nghién ctru vé cac phuong an tiét kiém dién
nang, cung voi sy gitp do rat tan tinh cia Thay Tién si Luu Ngoc An dén nay em da
hoan thanh d0 4n t6t nghiép véi dé tai: P& xuat cac giai phéap tiét kiém dién ning cho
Ocean Villas resort.

Qua qua trinh hoan thanh bai d6 4n ctia minh, em da hiéu hon vé cac giai phap tiét
kiém dién nang. Trong thoi gian lam d6 an em da hoc dugc cach lam viéc, tim hiéu va
doc nhitng tai liéu lién quan dén dé tai nay dé c6 nhitng kién thirc b6 ich 4p dung vao do
an.

Vi su nd luc ctia ban than em, nhung do nguén kién thirc con han hep va thot gian
thuc hién dd an c gi61 han nén dd 4n ciia em khong thé tranh khoi nhirng thiéu s6t nhat
dinh.

Em mong dugc su gop ¥ va chi bao ciia cac thay co dé db an tot nghiép cia em
duoc hoan thién tt hon.

Em xin chan thanh cdm on!

Pa Ning, ngdy  thang  nim 2025
Sinh vién thuc hién

D3 Pham Tuin Bao
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