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Phan 1. Hé thong chiéu san

N
Yéu cau chung vé chiéu sang
J
~
Lua chon thiét bi chiéu sang
J
N

Tiet kiém nang lucng cho hé thong chiéu sang

giz
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1- YEU CAU CHUNG VE CHIEU SANG
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YEU CAU CHUNG VE CHIEU SANG

TIEN NGHI THI GIAC

0 Chiéu s3
. . €U sang
{'_“} Kh$ong choi Via de
Mat
|
- .
Chiéu sang
dong déu Khoéng bi
phan chiéu
Trung thuc |, | KhONng bi
vé mau sac |~ ] béng che

giz
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YEU CAU CHUNG VE CHIEU SANG

Thé nao la mot hé thong chiéu sang hiéu qua?

Ppam bao Giam thiéu

Tién nghi nang lugng
thi giac sU dung
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YEU CAU CHUNG VE CHIEU SANG

Cac thong s6 danh gia chat ludéng cua hé théng chiéu sang
« Quang thong @ (Im)

« Hiéu suat phat sang: H =o/P ( Im/w)
« D6 chdi L (cd/m?)

+ Nhiét d6 mau Tm (dé K)

« Chisd hoan mau Ra

giz
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YEU CAU CHUNG VE CHIEU SANG

Xac dinh nhiét dé6 mau

Noa
A
K
7000 \
- x
\i\\\\ \\\\\
Vung tién \
5000 \\Qgh' N\ \
4000 ‘ \ \\\\
DINENN
3000 NN
2000 >
50 100 200 300 400 500 1000 15002000 Lux
BIéU dé KI’UithOf —
giz
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YEU CAU CHUNG VE CHIEU SANG

Xac dinh chi s6 do roi, dé chéi va hoan mau Ra (CRI)

Loai phong, cong viéc hoac

Em

hoat déng hx URG, Ra Ghi cha
Khu virc d& bdng, bé nhudém 200 25 60
e e w0 | 2 |
o imien™ | S0 | 22 | s [ esinghoo
May, dan sgi nho, théu moc 750 22 80
Thiét ké, vé mau 750 22 90 Tep thAp nhat 4000K
Hoan thién, nhudm 500 22 80
Phong phoi say 100 28 60
In vai tr ddng 500 25 80

(Trich: Tiéu chudn Quéc GiaTCVN 7114 - 1:2008)
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YEU CAU CHUNG VE CHIEU SANG

09/09/2023

Tiéu chuan hiéu qua nang lucng

Loai céng trinh LPD (W/m?%)
Vin phong 11
Khach san 11
Bénh vién 13
Tramy té, chim soc sire khoe* 11
Thur vien* 14
Hai thao* 15
Truomg hoc 12
Thuong mai, dich vu 16
Chung cu 8
Kho* 9

Khu vire dé xe trong nha

(Trich: QCVN 09:2017/BXD)
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YEU CAU CHUNG VE CHIEU SANG

Nguyén nhan hé thdng chiéu sang khong dat hiéu qua

« Chon cac thong s6 k¥ thuat khong dat tiéu chuan,
khéng phu hdp nhu cau su dung

« Chon thiét bi chiéu sdng khéng phu hop

« BO tri cac thiét bi chiéu sang khéng hap ly

. A,nh hudng cua cac thiét bi khac trong khu vuc chiéu
sang

« Bao tri khdng hiéu qua

* Thiéu y thuc tiét kiém

giz
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2 - LUA CHON THIET Bl CHIEU SANG
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LUA CHON THIET BI CHIEU SANG
Cac loai den thudng dung

Huynh quang
compact Natri ha ap
(CFL) (LPS)

Thiy ngan LED Cam wng
cao ap

Metal Halide  Natri cao ap

giz
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LUA CHON THIET BI CHIEU SANG

09/09/2023

So sanh hiéu suat phat quang

Hiéu suat phat sang (Im/w)

100-180

80-140
60.100 68-110 5-110 52 -
SD—ED
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=og| 1525
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LUA CHON THIET BI CHIEU SANG
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So sanh chat lueng chiéu sang

Chisd mau (Ra)

65-90 70-91

o
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LUA CHON THIET BI CHIEU SANG

09/09/2023

Lua chon béong den
inh vuc sU dung
Hiéu suat phat sang
Mau sac den, chi s& mau
Tuoi tho
Cong suat den, thdi gian moi sang
SU suy giam anh sang
Kha nang diéu chinh cbng suat

Page 15

giz



LUA CHON THIET BI CHIEU SANG

Mot so sai lam thudng gap trong viéc su dung den

09/09/2023

Chi quan tdm yéu to6 chi phi dau tu den
SuU phan anh mau sac khéng chinh xac
Khéng phu hdp véi doi tucng su dung
Chon cbng suat qud I8n hoac qua nho
SU dung v3i ballast sat tU ton hao nhiéu
Bat tat nhiéu lan

giz
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LUA CHON THIET BI CHIEU SANG
SU dung den

Loai den dang dung Pén cé thé thay thé | % tiét kiém Ung dung

Peén sdgi dot
Pén thuy ngan cao ap

Pén thuy ngan cao ap

Pén huynh quang - T10

Pén sgi dét nho dung chi thi
trén bang dién

Pén halogen

09/09/2023

Pén HQ compact

Pén metal halide

Peén natri cao ap
Pén HQ-TS8, T5

beéen LED

Pén HQ compact,
LED

75-80%

30%

40-50%

10-60%

70%

60-65%

Thuong mai, dan dung, nha hang,
khach san,

Xudng san xuat, khu budn ban, thé
thao, siéu thi

Coéng cong, dudng pho, ngoai tradi

Cong nghiép, dan dung, cong
cong...

Cac tam panel dién, giao théong

Trang tri, khach san, tiém tap hoa

giz
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3-TIET KIEM NANG LUGNG CHO
HE THONG CHIEU SANG
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TIET KIEM NANG LUONG CHO HE THONG CHIEU SANG

SU dung anh sang tu nhién

B i g @) ®
Cdc ddi kinh chay suét bé ngang cua mdi nha theo cac
khodng déu cé thé cung cdp chiéu sang tét

SU dung cla v8i mdi vom FRP cé kién tric cdbdn cé ~ CUng nén st dung dnh sdng tu nhién tu cda so. Tuy

thé loqi trir viéc st dung dén dién trong hanh lang cla nhién, cda s6 nén dugc thiét ké tét dé tranh dnh
cdc nha cao tang sang chai

giz
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TIET KIEM NANG LUONG CHO HE THONG CHIEU SANG

Giam so lugng den dé giam ludgng chiéu sang thua

Giam sé ludgng dén |3 mot phudng phap hiéu qua dé gidm tiéu thu nang lugng chiéu sang.
Gidm s6 lugng dén 3 nhing khéng gian trong nai khéong cé hoat déng lam viéc clng la mot
khai niém hQu ich.

giz
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TIET KIEM NANG LUONG CHO HE THONG CHIEU SANG

Chiéu sang theo cong viéc

Chiéu sang theo cong viéc nghia la cung cap doé chiéu sang tét theo yéu cau chi tdp trung vao
dién tich thuc, 8 dé cong viéc dudc thuc hién trong khi viéc chiéu sang chung cho xudng hoac
van phong chi gitt 8 muc thap han.

70\

Lmliml f General
Lighting

A

i

Chiéu sang chung két hop chiéu sdang
Cho cac vi trilam viéc khac nhau

giz
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TIET KIEM NANG LUONG CHO HE THONG CHIEU SANG

Thiét bi hen gid, bé cam bién

o o N Coéng tac chuyén mach cdé thé
Co thé su dung thi€t bi hen gio dudc st dung dé thay déi chiéu

don gian hogc thiet bi hen gio sdng tuy thuéc vao ludng dnh
dl.‘,f(_)’c IGp trinh cho muc dich sdng ban ngady
nay

Oceupancy Sensor Technologes

BO cAm bién chiém chd siéu am B6 cam bién héng ngoai

giz
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TIET KIEM NANG LUONG CHO HE THONG CHIEU SANG

Bao tri hé thong TN

Bdo dudng rat quan trong vdi hiéu suat anh sang. Mdc
sang sé giam theo thdi gian do su |do hod cla dén va bui
trong gia den, dén va bé mat phong.

Cdc céng viéc bdo duéng co ban:
e Lau sach bui & gia den, dén va thau kinh tt 6 dén 24 thang moét lan;
e Thay thau kinh néu ching chuyén mau vang;
« Lau sach hodc san lai phong nhd moi nam mot 1an va phong 18n 2 dén 3 nam mot 1an. Lau
sach bui 8 bé mat den vi bui lam giadm lugng sdng chdng phan xa;
« Nén chuytap hgp treo dén lai. Thay dong thdi cac béng dung da ca.

giz
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Phan 2. Hé thong diéu hoa khong khi

~
Tong quan vé hé théong diéu hoa khong khi
J
~
Phan loai, pham vi Ung dung cua diéu hoa khéng khi
J
~

Tiet kiém nang lucng cho hé théong diéu hoa khoéng
khi

) ——

giz
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9/2023

1- TONG QUAN VE HE THONG DIEU
HOA KHONG KHI
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TONG QUAN VE HE THONG DIEU HOA KHONG KHi

Khai niém vé hé thong diéu hoa khong khi

1. Khai niém: Diéu hoa khong khi (BDHKK) con goi la diéu tiét khéong khi: La qua trinh tao ra va
duy tri 6n dinh cac théng s6 vi khi hdu cua khéng khi trong khéng gian diéu hoa, theo mot
chuang trinh dinh san khéong phu thudc vao diéu kién bén ngoai.
2. Cac thong so6 yéu cau co ban cua qua trinh diéu hoa khéng khi:

- Nhiét dé khéng khi

- D6 am khoéng khi

- P06 sach ( bui, tap chat,chat doc hai) cua khéong khi

- SuU luu théng tuan hoan cua khéng khi

Khi dat dudc 4 yéu cau trén phuc vu nhu cau tién nghi cda con ngudi, ngudi ta goi do la diéu

hoa khéng khi tién nghi, con dé phuc vu cho mot qua trinh san xuat hodc cdéng nghé ché bién,

dudc goi la dieéu hoa khéng khi cdng nghé.

giZz
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TONG QUAN VE HE THONG DIEU HOA KHONG KHi

Nguyén ly hoat dong cua diéu hoa khong khi

Q
L5
— —
-
- B
= = ® ,,
g: Tiét lwu Nén
e = RS
_——
- [ O Bay hoi — Thu nhiét
, ) B h
A=May nen (i D —Dan bay hai {dan lanh) Po6 thi logp-h: Cac qua trinh
B- Quat E- Dan ngung tu (dan ndng) di.é‘u hoa khong Khi
C- Van tiét luu —

giz
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2 - PHAN LOAI, PHAM VI UNG DUNG
CUA PIEU HOA KHONG KHi

giz
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PHAN LOAI, PHAM VI UNG DUNG CUA PIEU HOA KHONG KHi

Hé thong diéu hoa cuc bo

Diéu hoa khdéng khi loai cua so6 Diéu hoa khoéng khi loai tach rgi
(SPLIT TYPE)

giz
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PHAN LOAI, PHAM VI UNG DUNG CUA PIEU HOA KHONG KHi

Hé thong diéu hoa trung tam

Diéu hoa khong khi thay déi luu biéu hoa trung tdm cé tram lanh
luéng maoi chat (VRV) su dung water chiller

-
o\

4-Way Ceiling Mounted

—

Wall Mounted Unit

7 Day Programmable
Controller
BRC1D71
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3 - TIET KIEM NANG LUGNG CHO HE THONG
PIEU HOA KHONG KHi

giz
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TIET KIEM NANG LUGNG CHO HE THONG DIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa cuc bo

- Lua chon cbng suat may phu hgp v8i nhu cau sU dung;

- SU dung diéu hoa inverter, tiét kiém dién nang;

- Lua chon nhiét dé phong hap ly;

- Bat dan néng nai thodng mat, kha nang gidi nhiét tot;

- Tang kha nang trao doéi nhiét clia dan néng, dan lanh bang cach bao
dudng dinh ky, vé sinh dan néng, dan lanh dé tang cudng trao doi nhiét.

giz
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TIET KIEM NANG LUGNG CHO HE THONG DIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa trung tam

- Lua chon cbng suat may phu hdp v8i nhu cau sd dung tu khau tinh
toan, thiét ké;
- Biéu chinh nhiét dé nudc lanh ra khoi may tu 7 °C dén 12 °C;
- SU dung bé tr nudc lanh dé chay may trong gis thap diém;
- Tang kha nang trao doi nhiét cda binh ngung (dan ngung) va binh bay
NGi:
- Boc cach nhiét tot hé théng dudng 6ng nudc lanh;
- SU dung khéng khi tuan hoan, diéu chinh ti 1é hoa tron hop ly.
giz
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TIET KIEM NANG LUGNG CHO HE THONG PIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa trung tam

Bao 6n dudng 6ng nudc lanh

giz
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TIET KIEM NANG LUGNG CHO HE THONG PIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa trung tam

Bao 6n dudng ong gid
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TIET KIEM NANG LUGNG CHO HE THONG DIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa trung tam
Tang cuong cach nhiét

Do chénh nhiét dd gita

Nhiét truyén

Dién tich bé mat

Moi trudng va bé mat kcal/m?2/hr cho moi RT (Tan
lanh)
5 35 86
10 73 41
15 113 27
20 154 19

biéu kién tiéu chuan:

Nhiét d6 moi trudng 35°C, Hé s6 hiéu qua truyén nhiét 0.8
Hé s6 ton that nhiét cho phép: 10 —15 kcal/m2/hr

09/09/2023

Tang cudng cach nhiét

« Cach nhiét 6ng nudc
lanh (cach nhiét day
50 -150mm)

e Cach nhiét 6ng gid
(Cach nhiét day 250 —
305mm)

« Cach nhiét duong
ong Mmaoi chat lanh
(cach nhiét day 15-
25mm)

giz
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TIET KIEM NANG LUGNG CHO HE THONG DIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa trung tam
Cac giai phap khac
— Diéu kién tién nghi: 25 °C, 65 % RH
— Han ché nhiét tham thau qua clda so6, cUa kinh
+ SU dung kinh hai I8p, kinh ddn mang phan quang
— Tang cudng cach nhiét mai, tran
+ Lam mai che cho mai, tang cudng cach nhiét cho mai
— TOi Uu cung cap gid tudi cho khéng gian diéu hoa
+ Han ché nong dé CO, dé téi uu lugng gid tugi cap vao

+ Luu lugng gid tugi: Theo tiéu chuan 10-15 cf/person or 0.25 cfm/sq..ft -
ASHERE

giz
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TIET KIEM NANG LUGNG CHO HE THONG DIEU HOA KHONG KHi

Tiét kiém nang lugng doi véi cac diéu hoa trung tam
Cac giai phap khac

— T6i Uu diéu khién
+ Lap dat thermostat diéu khién khi tai cuc dai, tai giam
+ Lap VSD cho AHU (Air Heating Unit) cé nhiét do dat gié hoi 25 °C

— Han ché r9, lot khong khi qua két cau toa nha
+ Tranh ton that/ro lot gid lanh, trang bi cac bo déng clia tu ddng

— Han ché& nguon nhiét tU thiét bi trong phong

+ Lap dat cac bd phat nhiét 3 xa khéong gian diéu hoa, han ché 10 vi séng,
cac thiét bi khac

giz
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TIET KIEM NANG LUONG CHO HE THONG PIEU HOA KHONG KHi

Tiét kiém nang lugng doi vaéi cac dieu hoa trung tam
Cac giai phap khac
— Nhiét dé - Ap suat dau hut, dp suat dau day clia may nén can phai duy tri &
ngudng toi Uu.
+ Khang dinh tat ca cdc dong ho do, hién thi hoat déng tét
+ Ghi lai lugng dién tiéu thu
— Cac binh ngung/dan ngung/dan lanh
+ Loai bd cac cau can, té chuc vi sinh vat trén bé mat trao doi nhiét, lap cac
thiét bi x& ly nudc va chéong cau can
+ Dinh ky xa khi khéng ngung trong cac hé thong nudc lanh
+ Nang cao hiéu xuat thiét bi trao doi nhiét, ndng cao COP
+ Pinh ky xa bang dan lanh (trong kho lanh, td lanh truc tiép)
+ DUNg cac bom nudc giai nhiét khi binh ngung ngung hoat déng
+ Giam nhiét d6 nudc gidi nhiét 5 °C => giam dén 10 % cong suat dién tiéu thu
+ Nang nhiét do bay hai thém 5 °C => giam dén 14 % cdng suat dién tiéu thu

giz
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Phan 3: Hé thong bom quat, may nén khi

~
Tong quan vé hé thong bdm guat, may nén khi
J
~
Lua chon bom quat, may nén khi
J
~

Tiet kiém nang lucng cho hé thong bom gquat, may
nén khi

j ——

giz
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1- TONG QUAN VE HE THONG BOM
QUAT, MAY NEN KHI
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong bom

—
—

& i

e SG dd nguyén ly hé thong
nudc ddn gian

1. Van mét chiéu; 2. Bom nuwdrc; 3. Van
diéu chinh; 4. Buong 6ng; 5. Ddu néi; 6.
Binh loc; 7. Van an toan; 8. Binh chira; 9.

FA3 A e 2 Vd
Ong néi; 10. Van xa day.
Nang
lugng
dien
td Nnguodn Nang .2 A
iang hat * Bieéu do Sankey.
ic
70%
Ton Tén Tén Tén Ton  Tén T6nN
that that that that that that thatro
truyén  déng truyén bom van dudng ri
taiva cg déng 25% 7,0% 06ng 2%
phan dién 35% 2,5%
phéi 45%
8%
09/09/2023 ’
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong bm

Phan loai Théng s6 cd ban
« BAam thé tich: luu lugng thap, ap suat cao Piston, o
Bdnh rdng, Truc vit, Roto H-Cotap (m)

H=Hpge + Hasy

« Bom canh dan: luu lugng cao, ap suat thap Ly tédm
Hudng truc. g caoap PLYIAM: - Luulueng (m¥s
N - Cong suat (kW)
- ——— j N = pQH/102n
. £ . Trong do:
. A\ p - Khéi lugng rieng (kg/m3),
(D : ay (nudc la 995,7kg/m3 3 30°C,
e TTE S TTIART R IT, Sﬂl\P 2 992'2kg/m3, S 40°C)

- — :é - — = ’ n - hiéu suat bam (0,7 — 0,85)

giz
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong bm

« Bac tinh C3 ban Ung vai sé vong . Dac tinh Téng haop
quay xac dinh n(v/p) = const ' '
H(M H

N(kW)

h (%)|

‘o : : : : : : : Ql(m3/§
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong quat

Phan loai

- Quat gio hudng truc: luu lugng
cao, ap suat thap.

- Quat gid li tam: luu lugng thap ap
suat cao (théng thudng Ap
<0,2bar (20.000Pa)).

09/09/2023

Thong sé co ban
Ap - BS chénh ap (Pa)
Q - Luu lugng (M3/s)
N - Cong suat (kW)

N = Q Ap /1000n
Trong daé:

n - Hiéu suat (<0,85). Chénh
ap cang cao hiéu suat cang

thap

giz
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong quat
 Pac tinh co ban (n=const) * Ddc tinh tong hop

Ap(Pa)

N(kW)

»n(%)f

Yo : : : : : : : Ql(m3/s )
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong may nén khi

5 = 10
/ Sc do hé théng khi nén don gian.
T T 1. B4u loc khi: 2. May nén khi: 3. Van mét chiéu;
L L e e 4. Binh tich khi: 5. Van an toan; 6. Van thai
AR N NS nue dong; 7.Binh loc khi; 8. Van khi; 9. Buong
@ 7] e Bete e béng dan khi’; 10. Dau néi éng dan khi phia cubi
2
1 ko ik

Nang lugng
dién

tU ngudn
100%

Nang
Iudrljéghhw e Biéu do Sankey.

10%

Tén Tén Tén Tén Toén Tén Tén
that that that that that that that
truyén déng truyén may binh dudng dudng

tdiva cgdién déng nén tich &6ngva &ongsu e A =~ e 4 ~ ~
ohan 4% 5% khi khi ven  dung - Hiéu suat khi nén rat thap
phai 32% 5% 16% 20% )
8%
giz
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong may nén khi

l May nen khi \

l Loai thé tich \ l Loai ddng hoc \
l : \ l Truc \ l Xoan \ l Canh \ l Huéng \ l Hudéng \
Piston vit oc gat kinh truc

giz
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TONG QUAN VE HE THONG BOM QUAT, MAY NEN KHi

Hé thong may nén khi

Thong sb cd ban
Ti s6 nén ¢ = P,/P,
Trong dé:

P, P, - Ap suat tuyét déi KK ban dau va cudi qua
trinh nén, (Pa)

Cong suat N (kW)

n-1
N=—""mRT| ™) —1}
n—1 |

Trong dé:

R - Hang soé riéng cua khong (R = 286,7 j/kg.K)
T,- Nhiét d6 tuyét déi khéng khivao(K)

m - Luu luong, khoi lugng khéng khi (kg/s)

n —-s6 MU cla qua trinh nén (dang nhiét n=1, da
bién 1<n<1,4, doan nhiét n=1,4)

09/09/2023

Nang suat Q (m3tc/s) (3 dktc 0°C, 1,013bar)

Q=224 V (P P
" uRAT(T, T,

Trong doé:

V —Thé tich binh chda (m?3)

U - Khoi lugng mot kmol khdng khi (u =29
kg/kmol)

At - Th3i gian nén tu P, dén P, (s)

T,,P,— Nhiét dé ap suat tuyét déi KK ban
dau trong binh chua (K), (Pa)

T, ,P, - Nhiét d6 ap suat tuyét déi Kk cudi
trong binh chua (K), (Pa)

giz
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2 - LUA CHON BOM QUAT, MAY NEN KHi

giz
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LUA CHON BOM QUAT, MAY NEN KHIi

Lua chon bam/quat
%/:régi]nlghong Xac dinh diém lam viéc cua bom/quat

H 1

rd —>
i

\Vung 6n dinh

Ha

giz
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LUA CHON BOM QUAT, MAY NEN KHi

Lua chon bom/quat

SU dung dong ca cé hiéu suat cao
Bom 1 Bom 2

N=0.8 N,
Q Qa=Qa Q
- Hai bdm hai dac tinh khac nhau
- Cung dac tinh dudng 6ng —

giz

09/09/2023 Page 52



LUA CHON BOM QUAT, MAY NEN KHi

Lua chon may nén khi
Uu nhudgc diém

L . May Truc vit
May Piston yn

Khoéng cd van nap, van day

Ti sO Nén cao (g,,,=25)

Nang suat cao va 4p suat rat cao Hiéu suat day tai cao.
Gia thanh ré Hiéu suat luu lugng tang theo thgi gian
Dé slia chia Luu luong déu

Nho gon, do bén cao (hai vit quay khéng ti€ép xdc than

2 ~ P ~ ~ < P P ~ _ P P
Ty s6 nén 1 cap thap (e<10), dé tao ap suat cao can may nén may). van hanh ém

nhiéu cap.
Hiéu suat thap it tdn céng bao tri, chi phivan hanh thap
Kich thudc I8n, nhiéu chi tiét Pat tién
On, rung déng cao Sla chfa phc tap
Luu lugng khong déu
|
giz
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LUA CHON BOM QUAT, MAY NEN KHi

Lua chon may nén khi

May nén khi nhiéu cap

P Phan céng nén (N) giam

Khong khi vao, Khong khi ra, b
P P4 P4 - -

Vl

™ TN
P=P3{------------ N
T1=T3
T2=Ta
PL t----o oS 1

Lam mat trung gian
(T1=T3, T2=Ta)

Ghi chu:
1-a: nén doan nhiét 1-b: nén dang nhiét 1-2-c: nén da bién
1-2: nén da bién 2-3: lam mat dang ap 3-4: nén da bién (1-2-3-4: nén da bién cé lam mat trung gian)

giz
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3-TIET KIEM NANG LUdNG CHO HE THONG
BOM QUAT MAY NEN KHi

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Co hdi tiét kiém nang luong trong hé théng Bom/ Quat

Thiét ké/ Pau tu: chon Bom /Quat hiéu suat cao, phu hap nhu cau; su
dung phudng phap diéu chinh nang suat hiéu qua nang lucng; thiét
k& t6i Uu hda dusng 6ng dan.

Lap dat: 3dm bao cic théng s6 k¥ thuat bom /quat.

SU dung: dam bao thong s6 van hanh trong muic cho phép va dat
hiéu suat cao.

Bao dudng: dam bao quy trinh bao tri bao dudng: vé sinh bd loc, han
chérori.

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Co hdi tiét kiém nang luong trong hé théng Bom/ Quat
Ghép bam/quat hiéu qua

Ghép song song bam/quat
Ghép song song dé tang luu
lucng.
. H=H,=H,
- Q= Q] + Qz
mm@%mz « Nén ghép bom/quat dac tinh

giong nhau

=t « C6thé ghép bam/quat khac
Nnhau nhung luu y hién tucng | ‘
“thdi dat” va trdnh rung do va oa fo
dap thdy luc va chéng rung &

cidc quat do mat 6n dinh.

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Co hdi tiét kiém nang luong trong hé théng Bom/ Quat
Ghép bom/quat hiéu qua .
Ghép néi tiép bam/quat |

Ghép ndi tiép dé tang cot ap.
Q=Q1=0Q2 HA
H = H1+ H2

o2 . C6 thé ghép ndi tiép hai

bom/quat khac nhau nhung
lUu y dam bao cot dp day cla
bom 1 cho bom 2.

« Tranh van hanh chi1baom. QA Q

giz

09/09/2023
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Co hdi tiét kiém nang luong trong hé théng Bom/ Quat
Piéu chinh nang suat bdm quat
Cac phuong phap diéu chinh nang suat bom quat thudng gap
« Diéu chinh dac tinh dudng 6ng bang van (gid nguyén dac tinh bam)

Throttle Control

¥ B
y—b " Van by pass
Van ti€t Ivu WA= |
10 <-— P=100
# =124.6.6=82
6.4 P=7+127=89 ‘
- 5'/ C .
Al
’ 0 5 b 10 @ A
Q=7
Uu dlé’m; . Nhugc diém:
- RGN tl'en — Ton that nang lugng
— Deéelapdat
— Diéu chinh vo cap
|
giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Co hdi tiét kiém nang luong trong hé théng Bom/ Quat

Piéu chinh nang suat bam quat
Piéu chinh ndng suat bom/quat dat hiéu suat cao bang bd bién tan
« Diéu chinh dac tinh bam(gitt nguyén dac tinh dudng 6ng)

Q n H n

=<2 — (-2) _ 2 _ (_2)2

Q n H n

=7+64=45

Variable Speed Control
Sensor
VSD -~ dpsudt | &
Y ‘
w - Higu qua nang lwgng cao

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Co hoi tiét kiém nang ludng trong hé thong Bom/ Quat
Toi uu héa hé thong dudng ong, phu kién

» SU dung dudng 6ng cd dudng kinh phu hgp
(AP1/ AP,) :(V1/ V,)?

» SU dung cho udn dai thay vi dung cho uén cong gap khuc.
» SU dung Y thay vidungT.
» Giam do cao.

» LUU y cdt ap hut trong gidi han cho phép.

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi

Pau tu: chon may hiéu suat cao, chi phi van hanh thap; s& dung may nén khi nhiéu cap cé
lam mat trung gian.

Lap dat: s dung may nén khi cao dp cho hd tiéu thu dp cao va may nén khi thap ap cho ho
tiéu thu ap thap; téi uu hdéa 6ng dan (kich thudc, chiéu dai, phu kién,..), dat may nén khi &
vung trung tdm dudng 6ng; budng dat may nén thong thoang, nhiét dé moi trudng khoéng
khi thap (gidm nhiét dé khi nap).

su dung: cai dat ap suat khi nén phu hdp nhu cau; van hanh cum may hiéu suat cao lam tai
nén; phan bod phu tai hdp ly; han ché st dung khi nén (vd thay bang dién).

Bao dudng: dam bao quy trinh bao tri bao dudng: han ché ro ri, dam bao hiéu qua giai nhiét
mMay nén (dua qua trinh nén khi tién dén nén dang nhiét (n-1))

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cad hoi tiét kiém nang lugng trong hé thong may nén khi
Cac phuong phap diéu chinh nang suat may nén

May piston May truc vit
Tac dbng md van hut . Van truct diéu phoi luu lucng
Thay doéi thé tich chét xy lanh . Tiét luu cUa hut
Tang sUc can dudng 6ng hut - DUng dudng phan dong
Xa khi tt budbng nén sang . Thay déi vong quay déng co

budng hut/ ra ngoai
Pong - tat (on-off) dong ca
Thay doéi vong quay déng co

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi

Piéu chinh nidng suat may nén dat hiéu qua cao bang bd bién tan (VSD)

thé’ dg}A Iém. Ché dé lam viéc
viechientai | | higan vsD

Ap suit, ) = Sepsor --=>] VSD
. i bar : ap :
Ap suat gia tai e . :
7 - > A2
Pong
) ) 1 1 1 1 1 ‘ Binh '
Ap suat mang tai6 1 | ; | ; | ; €< chia ole <
i i i i i i dién
5 ; ; ; ; ; :1
Thoi gian Nguyén tac:
Céng suit, , ‘ ‘ Diéu chinh ndng suat bang
o w cach thay déi van téc déng
C&”a?jsuta;i cd dién phu hgp luu luong
J chat luu sU dung tai moi
10 . . . . .
X ) thaoi diém
Cong suat
0 » )
Théi gian page 64 giZz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi
Ap suat khi nén va céng suat tiéu hao

« Ly do dp suat dau ra cao han nhu cau:

Phu tai dao dong 16n ) D'eu,pm\tak:' I 3 98 2,08
ung tic INNh chua A 123 273
5 144 3,26
C6 nhiéu muc ap suat Tach hé théng cao ap 6 162 3,71
phu tai khac nhau va ha ap 7 178 4,11
(n =13)
Ung v3i Im3/ph KK dau
Sut ap trén dudng Thiét ké ban dau hgp vao & 15,06°C, 1,013 bar

ong I8N (ro ri, ma sat) ly, Bdo dudng hap ly

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cad hoi tiét kiém nang lugng trong hé thong may nén khi

Sut ap trén mang phan phaoi
* Nguyén nhan:

Vé sinh loc bui, dau, co,

- Bdo dusng kém 5ng that
- Chon dudng  6ng
khéng hgp ly

. B6 tri 8ng khéng hdp Iy Can nhac chi phi-lgi ich

Van, mat bich, cac khép ndi
co dong

* Bao dudng kém

09/09/2023

Ton thap ap qua bd loc | % gia ting
(mmH,0) NL

200 (0,019bar) 1,6

600 (0,058bar) 4,7

800 (0,078bar) 7,0
Lap dat cac

dong hoé do ap
suat tai cac vi tri
can thiét

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi
Bo tri hé thong dudng 6ng ti mach nhanh thanh mach vong giup giam sut ap

dP 0.37 bar dP 0.23 bar
C_JC_JC_1
=
| |q 11|
[ N | I
N O | | P YT
CJC JC _JC_JC 1]
| || | | | | | 'I_Q_'
I| | | | | | | | [ ¥ |
9 WEAVING 5hed # 05 (54 Looms) 5.5 Bar
g

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang ludgng trong hé thong may nén khi

RO ri khi nén

RO ri khodang 15-20% cua tong lugng
khi can thiét; mot sé thgi diém, da
nhan thay lugng ro ri [én t8i 50%

Loi 8 dudng xa nudc ngung va bd
dieu chinh 3ap suat pressure
regulators la nhdng nguyén chinh
dan dén rori

RO ri lam tang nhu cau s dung khi

nén -> 3ap suat cai dat tai may nén
khitang -> Bién nang tiéu thu tang

09/09/2023

giz



TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi

Kiém tra ro ri khi nén
* Thoigian lén tai: T (phat)

% % % % % * Thoigian xubng tai : t (phat)

Cac hd tiéu thu

% KKrori=[T/(T+t)] * 100%
Luong KK rori =% KKrori * Q

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Ca hoi tiét kiém nang ludng trong hé thong may nén khi

Tac dong cua nhiét dé khi nén dén céng nén

Phan cbng nén tang

P
4 14 c
Pa vy \
P=P3}- -~
N3-4=N3-2
T3>T3
=

Phan cbng nén tang

P4

P1

A
414 c

77777777

N3-24> N3-4

09/09/2023

Nhiét do khéng khi tang maoi 5°C
= tang 1,5% dién nang tiéu thu

giz
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi

Nguyén nhan lam tang nhiét d6 khéng khi dau vao

Khdéng gian kém théng thoang Co thé thong gid cudng buc

Giai nhiét may nén kém > Vé sinh dinh ky hop ly
> Tranh ngudn khi néng

Quat gio

Nguon khi nédng xam nhap

) Giai
v may nén
khi

09/09/2023 Page 71
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TIET KIEM NANG LUGNG CHO HE THONG BOM QUAT, MAY NEN KHi

Cd hoi tiét kiém nang lugng trong hé thong may nén khi
Tan dung nhiét khéi thai

6 kW 28 kW 2 kw

motor loss Waste heat resident heat n
{cooling) compressed ar

giz
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Phan 4: Hé thong 10 hoi

~
Tong quan vé hé thong 6 hai
J
~
Hé thong phan phoi hdi
J
N

Tiet kiém nang lugng cho hé théng |0 hai

giz
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9/2023

1 ~ TONG QUAN VE HE THONG LO
HOI

pppppp




TONG QUAN VE HE THONG LO HOI

Sa do hé thong hdi trong cong nghiép

1 ~| HO dung hoi

ﬁ 6 | Téi céc ho ding hoi
) z

Lo hoi Lo hoi Tir cac hd dung hoi
N°1 N%2 )

B¢ nudc ngung

vVY v

Tir hé théng xtr ly nude

Hinh 1. So do don gidn ciia hé thong hoi trong mt xi nghiép cong nghiép
1. Ong g6p hoi 6 nha 1o hoi; 2. Ong gdp hoi tai noi sic dung hoi; 3. thing nueée cap

cho 16 hoi; 4. Bom nuée cap cho 1o hoi; 5. Quat gié; 6. Ong khéi giz
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TONG QUAN VE HE THONG LO HOI

Phan loai 1o hai

. Theo nhién liéu st dung

. Theo bb tri 1ap dat

. Theo két cau (muc dich st dung hiéu qud)

. Céac phan loai khac (céng suat, thédng so hoi,...)

giz
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TONG QUAN VE HE THONG LO HOI

Phan loai 1o hai

Ong khoi :
. ) D) Hoi nwée
i T
Lo hoi ong Knoang hot ,
~ X > Nwéc cap
|0-O0Nng Ira —
Pass 2: 6ng Ira
Pau doét Pass 1: ong 10 |
Nwéc

a4
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TONG QUAN VE HE THONG LO HOI

Phan loai 1o hai

Lo hoi 6ng nwée dirng

= if — Hoi nwéc

Bao hoi
<« Nwéc cip
— |
Cap nhiét
. ..
e .. Nwéoe XUéng
Tuin hoan tw nhién Ba 16ng nrérc

09/09/2023
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TONG QUAN VE HE THONG LO HOI

Phan loai 1o hai
Lo hoi 6ng nwée c6 bao hoi

QSN
\
R AR

5000

.

&\f;\

POT DAU / KHi POT THAN _giz
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TONG QUAN VE HE THONG LO HOI

Lua chon Io hai
Phi hop véi nhién liéu ddt va nhu cau s dung

Lo hoi 6ng Itra

Lo hoi dng nuwdc
dung

Coéng suat trung binh va I&n

Ché dé van hanh 3 ca

HT s dung hoi: thiét bj Ién can &p suat cao, hoi qua
nhiét

Pét moi loai nhién lién liéu
Rat phi hop cho nhién liéu
ran

Lo hoi 6ng nwéce
cong, co bao hoi

09/09/2023




2 - HE THONG PHAN PHOI HOI

giz
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HE THONG PHAN PHOI HOI

Steam f

Pan

Pan %ﬁé Space
H ' ? heating
Process System

vessels

-» Steam

Condensate ‘

Vat Vat

iy ad
L
3 R H
.23 -

= A
.p, "28533
L

Boiler

N1

<« Condensate

Céc thanh phan co ban hé théng hoi:

1. Puong 6ng; 2. Piém thoat nudc ngung;
3. Cac duong trich hoi; 4. Bo loc tho, tinh;
5. Bay hoi, bay tach; 6. Hé thong thoat khi;
7. Hé thong thu hoi nudce ngung; 8. Bao 6n.

Hoi nudc (steam) tir 10 hoi
(boiler) dugc tai qua duong
6ng dén cac ho tiéu thu hoi
(ndi nau-Pan, cac qua trinh
cong nghé (Process vessels,
sudi am (Space heating
system), cac thing nau
(vat)... nha nhiét va ngung tu
thanh nuoc ngung
(condensate) quay vé 10 hoi
qua cac binh gia nhiét, khu
khi dugc bom nudc cap bom
tro lai 10 hoi. Ton that hoi
nudc bod sung tir nguon nudc
cap (make-up water).

09/09/2023

So' do hé thong phan phdi hoi dién hinh

Page 82
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HE THONG PHAN PHOI HOI

Ap suat van hanh

. Ap suat hgi dau ngudn = ap suat lam viéc + sut ap trén dudng éng (Khi
cap hai truc tiép, khéng cd van giam ap)
. Néu ap suat hai qua I8n hdn muc can thiét:
« TON Nhiét dé tang ap trong noi hai
e TAng tON that nhiét trén dudng 6ng
« Tang su ro ri hai
. Néu ap suat qua nho:
e Nhiéu am cuodn theo hai
* Van toc tang => do sut dp Ién

giz
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HE THONG PHAN PHOI HOI

Nguyén tac xa nuéc ngung dong

30 - 50 metre imtervals

’1 Gaﬁm I
rGadém 11005 00— ~3Steam

Steam —~u

Condensate

B6 tri dung céc vi tri xa Steam -»
Cé bau gom nwdc ngwng thich hop
St dung loai bay hoi phu hop -
Chon lya dung c& bay hoi '

i il B3 -» Condensate
1

YV V V V
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HE THONG PHAN PHOI HOI

Cach nhiét dudng 6ng

100 mm

150 mm 1.250 170

200 mm 1.440 195

giz
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HE THONG PHAN PHOI HOI

RO ri trén dudng 6ng

Tranh ro ri hoi
« SU dung chuadng trinh phat hién ro ri

* SUa chlta cac cho ro ri, thay cac cho néi
mat bich bang cac cho ndi han

Vi tri thudng gap:
« LOthung trén éng

« Mat bich ldng
« Bay hai khéng hoat déng binh thudng

Steam loss (kg'h

Lo thing @6 mm

Ap suat hai: 10 bar

S6 gid van hanh: 2.500 h/nam
Luong ro ri: 120kg/h (900 tan/ nam) giz
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3 - TIET KIEM NANG LUGNG CHO HE THONG
LO HOI

giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

@Lap dat air preheater

|
1
: Nhiét d6 thay doi
1
1

Kiém tra co bj ro ri hay khong

@Ty 1€ khong khi
kiém ftra va duy tri ty 1& khong khi
phi hop
Thay thé nhién liéu
Thay thé nhién liéu
biomass

-
-
N e T

~ -
-

s

[than mdy boiler]

1
|
|
|
|
A

~

(@ Cnedgaot
Nam bat tinh trang d6t khong hoan toan
Po hromg %02 trong khi thai

: Nhi¢t d9¢ sau cung cua khi thai

i Nam bat, quan Iy nhiét o ciia khi
|
I

= 1

@ lap dat economizer |
Nhi¢t 4 cap nudc tang !
1

1

: Xir Iy mwéc .
! Nam bat chat lwong nudce cap
i Ngan ngira phat sinh scale
I

Bom cap nudc
09/09/2023

giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Qua trinh chuyén héa nang lugng trong 16 hai
» Can bang nhiét 3 10 haoi
Qg = Qg cn + Cac toNn that
Qqv = Q1+ Qu+ Q3+ Qu+ Qg+ Qg

» Hiéu suat nhiét

Ny :Q1/de -y
=100 - (0, + gz + Q4 + 95 + Qg), %
Trong do
Q= D(ip, — Ine) Qav = BQuy

giz
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TIET KIEM NANG LUONG CHO HE THONG LO HOI

Hiéu suat cia 10 hoi tinh theo nhiét tri cao va phwong phap nghich

Coéng suéat hoi r\‘l Tén that khoi khé
ra Qz Ton that H,

3 TT d6 am trong nhién liéu

o 4 TT d6é am trong khéng khi
that birc g o
xa b mit 5 Tén that
O
|
Q L O z £
7. Ton that tro bay
g Lohot txnoi thai
Khéng khi chay
0 - O_Z 8.Ton
v" Balance method: N l i
g il 2 day
Neunv=1-— 20; Xa nuéc 16

giZz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Hé s6 khong khi thua O

» Hé s6é khdng khi thia Lugng khong khi chay toi uu
a = ka/vokk Nhién liéu Oy o
> Cong thuc xac dinh o, nans
oL Van hanh = 21/(21 _ 02) Déu, khi 1,05 +1,15
O yan hanh & COL;MX /CO, Than 1,3+15
Cui, trau 1,5 +1,6
giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

09/09/2023

May phan tich khai

= % O,

= ppm CO (tinh theo
phan triéu)

= % CO,

= % hiéu suat chay

= Nhiét dé khoi thai

= Hé sb khong khi thira

H]E:

(l
[[EEE
(

giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Vi du vé cdn bang nang luong cua lo

Vi du: Lo hoi dot than
cong suat 25 tan/gi®

09/09/2023

6.6 GJ/hr 214 thw
180 °C
22.06 t/hr L6 hoi
558 =
r
57.5 GJ/hr 38.7 GJ/hr 1.9 thr
. Qué trinh
str dung
0 thr
- 2.4 Uhr 95 °C
22.06 thr
Bo xa khi
D
297.28 Umin : 1.9 vhr
19.68 t/hr Nwéc
17.78 th oy
O 25 °C
Biéu d6 s dung cong cu MEASUR, phat trién b&i Co' quan Nang lwong Hoa Ky (US Department of Energy)
|
giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Mot so giai phap cho nguyén liéu dau vao

Pot dau Pot than
» Chat lwong dau vao buong dét  + Say nhién liéu
- Say dau FO dén nhiét do can « Thoat chat boc va tao coc

thiét de tan swong; o - Chay chat boc va chay coc
* Tan swong dau that min dé dau |, 150 tro xi (chay kiét).
dé hoa hoi; ' |
» Hoa tron dau véi khong khi that
dong déu.
giz

09/09/2023 Page 94



TIET KIEM NANG LUGNG CHO HE THONG LO HOI

09/09/2023

Sa do hé thong nudc 10 hJoi

Nwéc ngwng

Bon chira

NGi hoii

Nwéc bd sung Nwéc cap

Page 95
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Cac chi tiéu chat luong nudc

Beé day Lwong
I&p cau giam cong

Chi tiéu khuyén céo

. X o can-§_., suat-AD
Nwérc cap Nwore 10 ' -

pH 7,5 + 85 9:12
H < 2,5 (mg CaCO,/l) -
TDS - < 3.000 (mg/l) 1+1.5 4 + 8
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Thiét bi xu ly nuéc 16 hai thong dung

 Lam mém nwdc bang trao dbi
Cation

« Bom dinh Ilwong héa chat

giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Xa can 1o hdi

G, = DX(TDS,) / (TDS, - TDS_)

G,; : Lugng nudc xa, kg/h
D : San luong hai, kg/h
TDS, : Ham lugng TDS trong nudc cap

TDS, : Ham luong TDS trong nudc 10

 Tan suat hop ly:
* Theo loai 10 hoi
* Phu tai 10 hoi
« Chéat lwong nuwdc cap
« S6 1an xa can: theo Quy pham 10 hoi

- Phuong phap xa lo:
« Tu ddng
« Ban tu déng (dung bd dinh thdi gian

09/09/2023

Thu hoi nhiét tir nuede xd can lién tuc
cua |0 hoi

Ho1 nudce bao hoa l

. s

—

Hoi nude phan ly

'H-i'!.

1. L0 hoi, 2. Binh phan ly;
3 BO trao doi nhiét

Page 98

giz



TIET KIEM NANG LUGNG CHO HE THONG LO HOI

09/09/2023

Tan dung nhiét khaéi thai

Chat

(déu/ thudng

The

(Nhiét dé

(du ludng
nhiét)




TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Tan dung nhiét khaéi thai
Nhudc diém

- Tang trd luc cda hé thong
- Bam ban 3 thiét bi thu hoi
- Cé thé lam gian doan hoat dong cua day chuyén cong nghé

Uu diém
- Tiet kiém nhiét lucng
- Tdn dung phan chat (nudc ngung)

giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Truc g °
tiép [ 1 :
DS

@ say khong khi

09/09/2023

Tan dung nhiét khaéi thai

Tan dung nhiét thai dé ham nudc cap (bd
Economizer -ESCO)

G ié N * tudin hoan nhiét

= B

PR— Y |
v
= -
DA
U -
=
e
3
]
Z
=2
=
&
e

9 Gia nhiét nhién liéu cap cho Io

giz
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TIET KIEM NANG LUGNG CHO HE THONG LO HOI

Chuyén do6i sang 16 hai sinh khai

Uu diém cua 16 hoi dét Biomass:

« SU dung nhién liéu tai tao, chi phi thap, than
thién maoi trudng

« Cothé dét nhiéu loai trén cung hé théng 10 hai

« Chi phi sdn xuat haoi cé thé gidm bang 2/3 hoac
Y2 so v3i |0 hai dbt than

« Phat thai khi nha kinh thap.

giz
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Phan 5: Hé thong chiller

N
Tong quan vé hé théng chiller

Y,

~
Tiet kiém nang lucng cho hé thong chiller

Y,

giz
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TONG QUAN VE HE THONG CHILLER

Sa do hé thong chiller

Lam lanh san pham

COOLING TOWER

=
EXPANSION TANK

SR Tﬂ -1
;..__ (STAND BY) _
: rag—g’r— - 7

S Chiller

NDENSER PUMP
AND BY)

giz
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TONG QUAN VE HE THONG CHILLER

Chu trinh lam viéc va nguyén ly hoat dong

CO CHE CUA MAY LAM LANH - CHILLER

PN
== TONG QUAN Hﬁ THONG CHILER
? VONG TUAN HOAN CUA KHI VA NUGC TRONG HE THONG CHILLER
(Thiét k& bdi Ledang)
Bom 2

Bom 1
\

=
Nudc 33 - 35°C Nudc 6 - 7¢C Khéng khi sach 12 - 13-C ? 8°C 70°C
—
| J 0 (3]
. < 6-7°C (C) F= = 28
(2 (4]
12-14°C = (D) == 33-35°C
: Nude 28 - 30°C Nu6c 12 - 14¢C " Khéng khi 26 -28:C & 7
i 2:C 47°C
A: Khdi cdp nudc gidi nhiét cho Chiller 1: Méy 1am lanh - Chiller
: . A: Dan Lanh 1: Nuéce lanh di cung cap cho AHU trao ddi nhiét
3 H H - AH ; . ing cap A .
B 10 ofo o ignh cho AHY 2: Alrtionging Unit - A B: Dan néng 2: Nude dd trao doi nhiét tir AHU vé
C: Knéi cdp khdng khi sach va mét cho 3: Thép gidi nhiét - Cooling Tower C:Midynéngas  3: Nudc duge lam mat tir thép gidi nhiét vé
khdng glan b 4: Kknéng gian sbng D: Van digu ti€t  4: Nudc ndng di dén thép gidi nhiét
|

giz
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TONG QUAN VE HE THONG CHILLER

Hé so hiéu qua nang lwong COP va chi so6 tiéu thu dién nang PIC

Lap H¢é s6 hiéu suat COP
(Coefficient Of Performance)
=Nang suat lanh/Cong nén

P54 3 T COP=(hy-hy)/hy-hy)

””””””” Hé s6 PIC =1/COP
(Power input per Capacity)
COng suat tiéu thu/ Nang suat lanh

Theo chu trinh Carnot:

P14 To
------------- 1 . COP= T/(T,-T
4! Nang suatlanh | Cong nén /(TicTo)
hy - h, T h, CfSlC o hoi tié'tA kiém nang lwrgng
- ‘ - gan lién voi nang cao hé so hiéu

S suit: ting ning suit lanh va giam
hse h, h h cong suat tiéu thu cia may nen.
09/09/2023 Page 107
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TONG QUAN VE HE THONG CHILLER

Phan loai chiller

Chiller gidi nhiét nudc

Chiller hdp thu

giz
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2 - TIET KIEM NANG LUGNG CHO HE THONG
CHILLER

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

Tiéu chuan danh gia hé thong chiller QCVN 09:2013/BXD

. Chi s6 tiéu thu nang lwong
Loai thiét bj N3ng suat lanh (kW) Chi 6 higu qua PIC max kW/RT

COP Min kW/kW

Chiller giai nhiét khdng khi chay dién Téat ca cac dai nang suét 3,10 1,133 -
Chiller piston giai nhiét nwéc chay dién Tét ca cac dai nang suét 4,2 0,836 -
<528 4,43 0,789 -
Chiller xoan éc va truc vit gidi nhiét nhwéc chay dién > 528 va < 1055 4,9 0,717 .
= 1055 5,5 0,639 -
<528 5,00 0,702 -
Chiller ly tam giai nhiét nwéc - chay dién > 528 va < 1055 5,55 0,633 -
= 1055 6,10 0,576 -
Chiller hap thu gidi nhiét bang khéng khi - 1 cap Téat ca cac dai nang suét 0,60 (*) - 5,860
Chiller hap thu giai nhiét nuwéc - 2 cép Tét ca cac dai nang suat 0,70 (*) - 5,022
Chiller hap thu - 2 cap Dét gian tiép Tét ca cac dai nang suat 1,00 (*) - 3,516
Chiller hap thu - 2 cap Dbt truc tiép Tét ca cac dai nang suét 1,00 (¥) - 3,516
(*) — D6i véi may lanh hdp thu COP = N&ng suét lanh/ Céng suét nhiét tiéu thu giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

09/09/2023

®e e

Mot so giai phap tiét kiém nang lucng

Boc bdo 6n cach nhiét cho cac binh ngung/dan ngung/dan lanh;

Loai bd cac cau can, to chuc vi sinh vat trén bé mat trao déi nhiét, 1ap cac thiét bi
xU ly nudc va chéng cau can;

Dinh ky xa khi khébng ngung trong cac hé théng nudc lanh;

Nang cao hiéu qua thiét bi trao déi nhiét, nang cao COP;

DUNg cac bdm nudc giai nhiét khi binh ngung nging hoat déng;

Giadm nhiét dé nudc giadi nhiét 5°C => giam dén 10 % cong suat dién tiéu thu;

Nang nhiét do bay hai thém 5°C => giam dén 14 % coéng suat dién tiéu thu.

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

Mot so giai phap tiét kiém nang luong

T6i uu héa hiéu qua cua Thdp giai nhiét

- Téi uu hod gbéc cdnh quat cda thap gidi nhiét theo mua va/hodc theo muc tai.

- V8i nhiing thap giai nhiét ngudc dong, phai thudng xuyén kiém tra voi phun, tranh bi
tac va ddm bao phun nudc dong déu. Toi uu hod luu lucgng xa day

- Gilt nhiét dé nudc lam mat 3 muc toi thiéu

- Po muc chénh léch nhiét dd, hiéu suat va nang suat lam mat lién tuc dé téi vu hiéu suat
cla thap giai nhiét, nhung can xem xét dén nhing bién déi theo mua va theo khu vuc.

- Po ty s6 I6ng/khi va luu lucgng nudc lam mat va diéu chinh tuy theo gia tri thiét ké va
bién dbi theo mua, vi du: tang tai nudc trong mua hé va thai diém khi chénh léch nhiét
do thap.

- Diéu chinh quat & thap gidi nhiét dua trén nhiét dé nudc ra

- Thudng xuyén kiém tra bom nudc lam mat dé to6i uu hod hiéu suat bom.

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

Mot so giai phap tiét kiém nang ludng

Vé sinh thiét bi trao déi nhiét

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

e e

Mot so giai phap tiét kiém nang lucng

St dung thiét bi bi€n tan cho Bom - Quat

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

e De

Mot so giai phap tiét kiém nang luong

Bao 6n dudng 6ng nudc lanh

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

®e e

Mot so giai phap tiét kiém nang lucng

Tang cudng cach nhiét

Po6 chénh nhiét dé gilia Nhiét truyén | Dién tich bé mat cho
maoi trudng va bé mat kcal/m2/hr moi RT (Tan lanh)
5 35 86
10 73 4]
15 113 2’7
20 154 19

Piéu kién tiéu chuan:
Nhiét dé moi trudng 35°C, Hé sb hiéu qua truyén nhiét 0.8
Hé s ton that nhiét cho phép: 10 =15 kcal/m2/hr
Tdng cudng cdch nhiét:
- Cach nhiét 6ng nudc lanh (cach nhiét day 50 — 150mm)
- Cach nhiét 6ng gio (Cach nhiét day 250 - 305mm)
- Cach nhiét dudng éng mébi chat lanh (cach nhiét day 15-25mm) —
giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

e e

Mot so giai phap tiét kiém nang ludng
Su dung bé trif lanh

Binh bay hoi

giz
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TIET KIEM NANG LUGNG CHO HE THONG CHILLER

Mot so giai phap tiét kiém nang ludng

Vi du minh hoa vé bé tri lanh

09/09/2023

4
2

3
2

Cong suat

g - (kW) Phu tai dinh ( khdi VP)
i T Phu tai nén (khéi cian hd)
T D | Gio
— i S + + - ——————i = —“———r + + + + ! ———— —- fm—
22h Thap dieém 6 h Binh thuong 18h 22h
Cao diém
Khong sir dung BTL
A CoOng suat
1 (kW)
- Phu tai nén méi
0
ESS )
£ Gio
22h Thép diélll 6h Binh thuonge 18h =3 22h
= = Cao diém
giz
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Tai liéu tham khao

Khoa dao tao: “Hanh déng vi knhi hau cho nganh thoi trang” trén Atingi, GlZ,
FABRIC Asia, Global Climate Action.
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