*
R J2)

*
CHUGNG TRINH CHUYEN DICH NANG LUONG BEN VONG VIET NAM - EU (SETP) % G |O ba |

* Lo j\s: 274
o= EU- VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME (SETP) ~Gateway HEES ; >
BO CONG THUONG unded by T8 CHUC PHAT TRIEN

the European Union  CONG NGHIEP LIEN HOP QUG

Dup &n “Day manh hoat dong tiét kiém nang lwong trong cac doanh nghigp cong nghiép lom thang qua hé thang
quan 1§ nang lrong va toi wu hoa hé thong va thue hanh TKNL trong cac DNVUN tai Vigt Nam” ( IEEP)

CHUONG TRINH BDAO TAO
TOI YU HOA HE THONG BOM

Ha Noi, 10 - 11/07/2025







* ™o

CHU'ONG TRINH CHUYEN DICH NANG LUONG BEN VIYNG VN-EU (SETP) : G I abal
D3y manh hoat dong TKNL trong céc DN cdng nghiép Io'n théng qua hé théng quanlyNL  * Gatewa y “

"9 . . TO CHUC PHAT TRIEN
va toi wu héa hé thong va thwc hanh TKNL trong cac DNVVN tai Vit Nam (IEEP) Fusdedbr CONG NGHIEP LIEN HOP QUOC

nnnnnnnnnnnnnnnnnn

BQ CONG THUONG

CHUONG TRINH PAO TAO
TOI UU HOA HE THONG BOM

Tir 10 dén 11/07/2025
Tai khach san Adonis - 55 Quang Trung, quan Hai Ba Trung, Ha Noi

Ngay 1: 10/07/2025

Thoi gian Noi dung Nguoi trinh bay

8.00-8.15 bang ky hoc vién

DPai di¢n Van phong

8.15-8.20 Gi6i thiéu dai biéu tham du )
Du an IEEP

Dai dién Ban Quan ly

8.20-8.30 Phat biéu khai mac )
Du an IEEP

8.30-9.00 Gidi thiéu Chuyén gia qudc té

Phén 1: T6 chirc viéc danh gia hé thong bom

- Tim hié trinh danh gia hé théng b .
9.00-10.00 e quy trinf Ganh g1a Ae TONE DO 1 chuyen gia quéc té
- Xac dinh muc tiéu, pham vi va chién lugc

danh gia hé thong bom

10.00-10.15 | Nghi giita gio

Phin 1 (tiép theo):

- Xéc dinh diéu kién van hanh va tai dé xéc
dinh khoang thoi gian thu thap dit li¢u

10.15-12.00 | . Xem xét cac cude kiém todn va danh gia truge | Chuyén gia quoc té

day dé lap ké hoach

- Xéc dinh nhu ciu va chi phi nang lugng, va
cac chi phi hoat dong khac
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BO CONG THUONG va t6i uru héa hé thong va thye hanh TKNL trong cac DNVVN tai Viét Nam (IEEP) e Earppann aios  CONG NGHIEP LIEN HOP QUOC
12.00-13.15 | An truwa tai khach san Toan b 16p hoc
Phan 2: Tién hanh danh gia hé thong bom
- Lap ké hoach do luong
13.15-15.00 | . Po ludng hiéu suét hé théng va dir lidu van Chuyén gia quoc t&

hanh

- Thiét 1ap duong co s

15.00-15.15 | Nghi giira gio

Phin 2 (tiép theo):

Xéc dinh va phan tich cac co hoi cai tién

- Panh gia tac dong tong thé cua hé thong

15.15-16.45 Chuyén gia qudc té

Xéc dinh céc yéu to trién khai

Xéc dinh cac muc tiéu danh gia cho nhiing
phan chua hoan thién
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Ngay 2: 11/07/2025
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-9.00 - Hoi dap Chuyén gia quéc té
- Tong két lai kién thirc ciia Ngay 1
9.00-10.00 Phin 3: Phan tich dir liéu Chuyén gia qudc té
- Thiét 1ap dudng co so
- Tién hanh phan tich k¥ thuat
- Lap du bao
10.00-10.15 Nghi giira gio
10.15-12.00 Phin 3 (tiép theo): Chuyén gia qudc té
- Luong hoa cac co hoi cai thién hi¢u sudt
- Phan tich tai chinh
- Xéc dinh céc tiéu chi kinh té c6 thé chép nhan
dugc cua nha may
- Xéc dinh cdc co hoi cai thién higu suat cu thé
12.00-13.15 An trua tai khich san Toan bo 16p hoc
13.15-15.00 Phin 4: Bdo cdo cac phat hién Chuyén gia qudc té
- Thiét 1ap cac khuyén nghi so bd
- Tdng hop phan tich dit lidu va tao béo cao
- Mo ta phuong phép tinh toén
15.00-15.15 Nghi gitra gio
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i ] TO CHUC PHAT TRIEN
BO CONG THUONG va t6i ru héa hé théng va thure hanh TKNL trong cdc DNVVN tai Viét Nam (IEEP) tne Earppanm aios  CONG NGHIEP LIEN HOP QUOC
15.15-16.30 Phan 4 (ticp theo): Chuyén gia quoc te
- Xay dung cac khuyén nghi dé trién khai cac
co hoi
- Chuan bi cac dy 4n t61 vu hoda hé thong bom
de ban lanh dao nha may ra quyét dinh dau tu
- Trinh bay cac khuyén nghi cudi cung
16.30-16.45 Pénh gia va phan hoi vé khda hoc Dai dién Van phong
Dy an IEEP, Chuyén
gia quoc té
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_ KHOA PAO TAO
TOI UU HOA HE THONG BOM _
CHO DOANH NGHIEP CONG NGHIEP

NGAY 1

Puoc huéng dan bdi: Harry Rosen
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Toi wu hdéa hé théng bom
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Hé thong bom chiém t&i 22% nhu cau
nang luvong cua dong co dién trén toan thé gidi

Quat
16% Thiét bi khac
Khi nén : 35%
18%
Lam mat khi nén
7% Bang tai Bom
2% 22%
3
2 " giobal Guips
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DG CONG THUONG

Toi wu hoa hé thong bom la gi?

* TOi uu hoa hé théng bam la mét phudng phap ti€p can co hé
thong nham danh g|a cac may bom tiéu thu nhiéu néng lugng
dé xac dinh céc cd hai tiét kiém néng lugng.

« Sau khi sang loc sé bo cac hé thong bam, tiém nang tiét kiém
nang lugng clia cac may bom dudc chon sé dugc xac dinh
bang cach do ap suat, luu lugng va cong sudt truc ti€p tai
hién trerng D{r liéu nay sé& dudc két hdp véi dir liéu van hanh
cua hé thong bom de xac 1ap murc tiéu thu ndng lugng co ban
va Yéu cau thuc su’ cua hé thong.

» Phan mém DOE - PSAT c6 thé dugc s dung dé phan tich sg
bo tiém nang tiét kiém. Néu cé cd hoi kha thi, mot phan tich
nang cao hon cé thé dugc thuc hién nhdm xac dinh phuong
an cai tién t6i uu vé& mat chi phi cho viéc tdi uu hda hé thdng
bom.
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Kiém tra so' bd

Chuong trinh Best Practices cua B0 Nang lugng Hoa Ky

khuyén khich mot phuong phap sang loc sc bd va danh gia

theo ba cap do, bao gom:

« Sang loc s@ bd ban dau dua trén kich thudc, thdi gian van
hanh va loai bom.

« Sang loc so bd th{r hai dé thu hep pham vi vao cac hé
théng cd kha nang tiét kiém néng lugng dang ké.

« Danh gia cac cg hoi va dinh lugng tiém nang tiét kiém.

Slide Courtesy of Oak Ridge National Laboratory

B gnm O
Sang loc so b6
Sang loc sc bd ban dau Sang loc sc bo thir hai
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Hé thong
Tai moi khau trong hé théng, déu cd
Mach phén phoi su’ khong hiéu qua. Muc tiéu la toi uu
héa hiéu qua chi phi cia hé thdng
May bién dp bom, tirc la 1am sao dé dat dudc lugng
| dong chay I6n nhat vdi mic nang
Thiét bi déngcit/ | lugng dau vao thap nhat
khéi dong dong co
I Khi cé mat cac bd diéu chinh téc d6, nd sé
Bo diéu chinh anh hudng dén chirc ndng clia moét s6 yéu to
téc dp dong co
(Dign) \
| -
A T A é tho Muc dich
Dong co Keét noi Bom = (‘;Ir %,;l:gogfg 1 sir dung
Slide Courtesy of Oak Ridge National Laboratory
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HE THONG TRUYEN DONG VA CAC THANH PHAN

Hé théng cung cap dién: Ton hao dudng day
May bién ap: Hiéu suat

Pong cat/khdi dong: Loai

Thiét bi diéu chinh tdc dd: Uu/nhudgc diém
Pong co: MUt hiéu suat va thong tin trén nhan
Khép néi: Loai, Uu/nhugc diém

Bom: Loai va ('ng dung

Hé thong: Thanh phan va cac mGi quan hé
Muc dich cudi cung: Yéu cau hé théng
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Can phai hiéu muc tiéu cudi cung cta hé théng
chat long dé co thé téi wu no

Hiéu ly do tai sao hé thdng dugc xay dung

Hi€éu muc tiéu ma may bom va hé théng cd gang dat dugc

Co cac tiéu chi rd rang vé nhitng thdng s6 thuc su’ can thiét.

Hi€u rd nhitng yéu t8 cé thé chdp nhdn va nhiing yéu t6
khong thé thay ddi

Slide Courtesy of Oak Ridge National Laboratory
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Dinh nghia hé thong
DPau ra = Lwu lwong * cot ap * hang sb
Lwu lwong la gi ?
Cotaplagi?
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Quan hé thuy Iwc trong
hé thong bom
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Phuong trinh Bernoulli c6 xét dén ton that ma
sat

050 (5D
——+ 1 +Z = 2 4+ _2 47
(29 y 29 v

f

/ _ /

4

== /
— — |
AL \ = II
/

Yyvyy

Nang lugng thiy luc tai diém 2 cao hon
diém 1 do t6n that ma sat. Nén dé can bang
phucng trinh nay, ta cdng thém ton that H.
vao V€ phai cho phu hgp
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Kha nang bom nwéc cua bom dwa trén
nang luong ma khoi nwéc mang theo
- Paura (;Cla bom dugc do bang s& mét cot ap. Ba thudt ngli phé bién
dung dé biéu thi nang lugng nay trong nudc:
o Cot ap do d6 cao/cot ap tinh (Cot ap tinh hodc H,)
o Cot ap dong (H,)
o Tén that cot 4p do ma sat (H;)

Tong cot ap (TDH) = H.+ H, + H;

Dj‘éu nay cd nghia la cot &p do mady bom tao ra dugc dung dé vugt qua
ton that ma sat, nang chat long 1én do cao can thiét va tao ra dong
nang cho dong chat long.
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SU dung mot hé thong bam don gian, cot ap do
do cao/ap suat (hay con goi la cot ap tinh) la gi?

Cot ap (m) = Ap suét tai kPa /9.8

Néu bom khéng chay
H. (Cit 4p tinh) va P = 98 kPa, Cét ap
tinh H tinh bang m Ia
bao nhiéu ?

* Tai sao no lai quan trong
G trong khi bom khéng chay?

N » Cot ap tinh thay déi nhw thé
nao néu bom chay?

14
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Cot ap dong

Cét ap dong (H ) la lwgng nang lveng can thiét dé lam cho nwoc
chuyen dong véi van téc nhat dinh. Mbi quan hé nay duoc biéu dién
bang codng thirc sau:

y? V = Van tbc dong chay m/s

H =— .
" 2g g = Gia toc trong treong (9.8 m/s?)

Dé xac dinh van tdc dong chay, cé thé sir dung phwong trinh sau :
% _0 Q = Lwu lwgng m¥/s
Y| A = Dién tich dworng 6ng m2

Cét ap dong thwdng nhé hon 0,5 mét va trong nhiéu hé thdng bom
nwdc, co thé dwoc xem |1a khéng dang ké

15

o % )" A
& ciona s
*+Gateway i ik
00 CONG THIONG oipascly ot s r Lty RO Guic

e Eurapaan Linicn

Ton that c6t ap do ma sat dwéong ong
Tén thét cot &p ma sat (Hy) 12 tdn that do ma sat vGi vat liéu dwong
6r‘19 va biéu jthi bang don vi mét clia codt ap. N6 cé thé dugc xac dinh
bang ly thuyét (str dung phwong trinh Darcy-Weissbach)

Ton thét H; c6 thé dwoc xac dinh chinh xac hon théng qua st dung
két qua do ap suat thuc té

Phwong trinh sau rat hiru ich dé hiéu cac théng so nao anh hwéng

dén tén that ma sat trong dwong 6ng

H. = Ap suét gidm do ma sat

f Hé s& ma sat Darcy . L \VZ
L = Do dai duong éng Hi=t+g * 29
d BPuwong kinh 6ng

Ve ae o

g Cét ap déng

16
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&ng 6ng
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V=Q
A

Puwdng kinh 6ng va tbn that ma sat dw

V =1/D?
V2=1/D*

Hf = 1/ D°
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Puwong kinh éng va ton that ma sat dwong 6ng
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Ngudn tén that trong cac thanh phan cua dwong dng

° 2
Van ’ H =K - V
« Conbi 29
« T chia nhanh K = Hé sb tén that
o A 2
Ong thu/loe ;/_g - Cot 4p déng

* Khép gian né
DAu vao/ra binh cha

Déi véi cac thanh phan trong hé théng éng, tén that ma sat
thwong duwoc tinh dya trén cot ap dong

K 1a hé sb dwa vao kich thwéec, loai van va phan tram mé van

20
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Mot so gid tri K dién hinh cho cic bd

phan phu trong he thong duong ong:

Thanh phén K thanh phan
90° co, tiéu chuan 0.2-0.3
90° co, ban kinh I&n <0.1-0.3
Ctra vao vudng goc (Tt bé) 0.5
Ctra xa vao bé 1

Van mét chiéu 2
Van cdng (m& hoan toan) 0.03-0.2
Van cdu (m®& hoan toan) 3-8
Van buwém (mé& hoan toan) 0.5-2
Van bi (m& hoan toan) 0.04 -0.1
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Pac tinh hé thong

21
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Pudng cong cot ap hé thdng cho toan bo hé
thong ma sat

50
Chi co
40 - ma sat
— \
E 5.
Q.
\(C
;'5_ 20
(&)
10 -
0 - T T T T
Diém 0 0 200 400 600 800 1000
Lwu lwong dinh mrc (m3/h)
23
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Pwéng cong cot ap hé thong cho moi hé théng tinh

50

40 4 |Hoan toan tinh -
_ Khong
E 30 - \ ma sat
Q
‘G
5. 20 A
(&)

10 -

0 1 1 1 1
0 200 400 600 800 1000

Lwu lwvong dinh mirc (m3/h)

Figure Courtesy of Oak Ridge National Laboratory
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Bac tinh cét ap hé thong két hop gitra
hé thong tinh va ma sat

50

40 -
’é‘ Cot ap ma sat
— 30 4
o
\(©
B 20 T L L SIS
(&) Tong cot ap

10 - Cotap tinh |—

0 1 1 1 1
0 200 400 600 800 1000

Lwu lwong dinh mirc (m3/h)
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bwong cong cot ap hé théng khi anh hwéng béi
thay doi cot ap tinh

50
Pac tinh mé&i caa hé
40 théng khi ting cot ap
= tinh N et
é 30 - \
Q.
\©
o 20
&)
10 - — Dgac tinh méi cua hé
Cot ap tinh théng khi giam cot ap
tinh
0 1 1 1 1 1
0 200 400 600 800 1000

Lwu lwong dinh mirc (m3/h)
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Pwdng cong cot ap hé thong khi anh hwéng béi
thay doi ma sat cot ap
50

bac tinh mé&i cua hé
40 4| théng khi tang ma sat ~—

Cot ap (m)

Pac tinh meéi caa hé
théng khi giam ma sat

10 4] cot ap tinh

cot ap
0 1 1 1 1
0 200 400 600 800 1000

Lwu lwong dinh mirc (m3/h)
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Hai loai clia hé thong bom

Chu yéu
— | cotap
tinh

Toan bb
— | ma sat
cot ap
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Cac loai bom
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Cac hé thong bom ly tdm chiém 73% nang luong
cua toan bod linh vuc bom

Bom thé tich 27%

e

Bom ly tam 73%

30
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Cac loai bom

Bom ly tdm ngang truc
Bom tuabin truc dirng

Cac loai bom dac biét
* Bom tia
Cac loai * Bom xoay
bom * Bom tuabin tai tao

——  Bom tinh tién qua lai

— Bomly tam —|———

L~ Bom thé tich — * Bom Pit-tc“mg
* Bom mang

— Bom kiéu quay
* Bom nhu déng
* Bom truc vit
* Bom banh rang
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Cac loai bom ly tdm
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Bom chim
- Bom hwé&ng truc
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Lvu lwvong bom ly tam

Cau hinh dong chay pho bién ciia bom ly tim

\

Dong ngang Dong hén Dong hwéng
truc hop truc
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Canh bom ly tam

Cac loai canh bom ly tam:
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Pac tinh hoat dong ctia bom
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MOi quan hé gilra ap suat — lvu lvong

= May bom truyén nang lugng vao \
chat long __

= Bom lam tang ap suat (nang lugng)
vao chat long

= Mady bom cung cap ap suat T.o
cao/luu luong thap or luu lugng S '
cao/ ap suat thap (va moi khoang F&8
gilra chung)

= PO tin cay va nang lugng su dung
phu thudc 16n vao diém hoat déng
cla bam
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MOi quan hé gilra dp suat — lvu lvong

Cot ap
_hoac
Ap suat

cotap |

NS M&i quan hé ap suét-luu
~ & lwong dwoc thé hién qua
dwdng cong dac tinh cia bom

Piém lam viéc hoac di€ém

_~~  yéucau

>Luu lucgng
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_ Cdng suat thay lyc ctia bom
Moi quan hé gitra ap suat va lwu lwong

Coéng suat chat léng
cung cap béi bom ty
Ié thuan véi Cot
ap*Lwu lwong
Coéng suat thay
lwc do may bom S .
tao ra ty lé thuan biém lam viéc yéu cau

v&i dién tich cua
hinh vuéng mau
xanh nay.

> Lwu lwong
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Vi du mot sO dong bom thé tich

Bom canh mém  Bom nhu déng

Bom plt-tong Bom truc vit
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Bom ly tdAm va bom thé tich

HDj250M\

Bidu dd duwong dic tinh \ |
ctia bom thé tich dat 1én e e e \ i i

cung truc voi bom ly tdm a9
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D{I lieu trén nhan tén may bam chi ap dung

cho mot diém lam Viéc cu thé
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Dinh murc:
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~lwy ’U’O’ng
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50 - 100
Puwong cong cét ap-lwu lvong
40 80
2
£ >
Q:30 = 60 =
\‘“ n
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©-20 40 2
o 4 Rated:
10 - 715 m3/hr, 30 m] 20
0 1 1 1
0 200 400 600 800 1000

Lwu lwong dinh mirc m3/h
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Mot du’dnq cong dac trung khac la
cong suat truc theo ham luu luong

50 100
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D3c # o
01—l o .

=
530 - L 60 2
- 5\)5"“\30 o
©  |pac 6
10 4 L 20 x
S
0 T T T T 0
0 200 400 600 800 1000
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Pac tinh ciia bdm c¢é su’ khac nhau:
Pudng cong cot ap cua hai bdm khac nhau

160
140
e 120 T B
g 100 ——— Som,
\(O BO’m 2 \
T 80
<°. 4. . \
© 60 Cot ap ngat dong \\/
40 <
20 Diém cudi dwong cong ——
0 ;
0 1000 2000 3000 4000 5000

Lwu lwong dinh mirc m3/h
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Pudng cong hiéu suat cho 2 bom

100
Bom 1
80 - \ /\
60 T v\
Bom 2
40 1
20 1
0 T T T T
0 1000 2000 3000 4000 5000

Lwu lwong dinh mirc m3/h
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Tai dong co khac nhau cho cac loai bom ly
tam khac nhau

100
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S
£ 60-
"g' Bom 2
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Lwu lwong dinh mirc m3/h
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Cac dinh luat twong quan
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Cac dinh luét tuong quan cla bom cé thé dudc dung dé
du dodn dudng cong déc tinh cliia bém khi thay doi toc
do quay hodc dudng kinh canh bom

Tbc dd Puwong kinh

() @@
(5)-G) @)@
GG )G

Q = lwu lwong dinh mire; H = cot ap; ong suat; N = téc do;
D = dwdng kinh

II'U|
g -
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Khi thay déi tbc do quay, cac dwdng hiéu suat cling
tuan theo cac dinh luat twong quan

50 2 :
0 5o 80.5% ( Diém hiéu
60 5 suét I&n nhat )
£
S 30 -
\®
- 75
O 20 -
&) 7000
10 50, 00% e
0 I 1 I 1 I
0 200 400 600 800 1000 1200
Lwu lwong dinh mirc m3/h
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Khi thay doi dudng kinh canh bam, cac dudng hiéu
sué’tslghéng tuan theo cac dinh luat tuong quan
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Lwu lwong dinh mirc m3/h
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Nhirng diéu can luu y khi ap dung cac
dinh luat tuvong quan

Ban cd thé s dung cac dinh ludt tuong quan dé kham pha
cac kha nédng khi cadt canh bom nham phu hgp haon giira
bom va hé thong, nhung ding qua lam dung. Hay lay
dudng cong hiéu suat thuc té tir nha san xuat, dac biét khi
muc d6 cat canh I6n.

Affinity Laws thudng khong cho ban biét chinh xac bom sé
hoat dong & dau trén dudng cong, hoac khéng dua ra udc
tinh ding vé kha nang tiét kiém nang lugng — trur khi hé
thong khong cd cbt ap tinh.
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Lwa chon bom
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Dinh luat tuang quan ap dung cho cat canh bom

Ho dch‘jng cong bom vdi ®
thay doi dudng kinh canh [FEEa T
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Ho dudng cong bom  Luat twong quan ap dung cho téc dd thay ddi
vGi thay doi toc do

N e n \ 80 T T
i I
va glu’lnguyen dudng N =rezEaranvaan
kinh canh bom 5% e
B O s s ey e ey =
I J'II Jf i g /'h 7
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Hé thong bom

Bay gi®, ching ta s& gan bom cho
mot hé théng thuc té
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Piém lam viéc cta bom

May bom ludn hoat ddng tai di€ém giao nhau giira
dudng cong hé thong va dudng cong bom, vi tai do
ta c6 diém can bang giira nhu ciu hé thong va kha
nang cung cap cua bom
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Piém giao nhau gitra dac tinh bom va cot ap hé
thong dwoc dinh nghia la diém lam viéc

50
40
£ Diém yéu cau
a 30 !
@ 275" T T T T T T T T s T
)
<O- |
o R —4
biém lam viéc hoac yéu cau
10 1 Diém = 800 md/h
taicétap 27.5 m
0 1 1 1 1
0 200 400 600 800 1000

Lwu lwong dinh mirc m3/h
Slide Courtesy of Oak Ridge National Laboratory
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Puwong cong cong suat truc bom biéu thi cong
suat tai 800m3/h twong dwong 75kw

100

2
o |
= 1 1
o 1

i
) |
~<g |
|
n 17— Note: I
g’ 20 4 there is still Power being :
«© consumed even at zero flow |
(& I
0 1 1 1 i

0 200 400 600 800 1000
Lwu lwong dinh mirc m3/h
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Piém lam viéc ndm hai I3n han luu lugng tai
diém hiéu suat to6i uu (BEP) clia bom
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|
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Van hanh bom & lwu lwong giam, v&i ba
dwong cong hé thong khac nhau
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Thay d6i t6c dd trong hé thdng chi ¢ ton that ma sat

dan dén viéc duy tri hiéu sudt bom khong doi

50
il 80.5 (BEP)
40 - 70
75 78
=
s 30 4
it 75
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& 7000/
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Trong mot hé thong cd ca cot ap tinh va cot ap
dong, hiéu suat cia bom sé khéng con cb dinh khi
thay doi toc do

>0 40

50

60 80.5 (BEP)

40 - 0 .
£ 78
o 30 -
\@©
O 75
S 207 700,
%
9, ° g5
10 S0, % g,
- / ,6‘
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Hé thong 0 T T T T T
gomedtap o 200 400 600 800 1000 1200
tinh va dong Lwu lwong dinh mirc m3/h
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Trong hé thong chi cé cét sap tinh, higu
trng con an twong hon

50 40
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80.5 (BEP)

40 A 70
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£
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<O 20 = \ 7
© Deadhead 9 000/0
eadhea 00 S,
10 - Pump @ 3 6’00 % '47eed
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o 75% speed 4
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Lwu lwong dinh mirc m3/h
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Chon mét diéu kién luu lucgng thir
hai cho hé thong:

Luu luvogng= 400m3/h
(bang mot nira yéu cau ban dau)
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Dé dat 400m3/h & moi mirc ma sat hé thong, toc do
phai giam 50% so v&i ban dau

50
40 -
E. 30 - Hiéu suét
~% van dwoc
- | gilr nguyén
‘Q-20 - L trong hé
© théng khéng
10 400 m3/h, 6.9 m c6 ap tinh
6 (10.4 kWe)
0 I i " |
0 200 400 600 800 1000

Lwu lwong dinh mirc m3/h
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Pé dat Iuu lugng 400 m3/gid trong hé théng két hap
gitra ap tinh va tdn that ma sat, t6c d6 bom can dugc
giam xudng con 78,5% so vai toc do ban dau

10 - 400 m3/h,21.9m
(34.6 kwe)
o | i | |
0 200 400 600 800 1000
Lwu lwong dinh mirc m3/h
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Pé dat luu luvgng 400 m3/gid trong hé thdng toan bd cot ap
tinh, t6c d6 bom can dudc giam xudng con 86,5% so vdi
toc d6 ban dau

‘8' 400 m3/h, 27.5 m
10 - (44.7 kwe)
0 1 il 1 1
0 200 400 600 800 1000

Lwu lwong dinh mirc m3/h
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Nang lwvong riéng

* Lugng nang lugng can thiét d& bom mot don vi
thé tich chat Idng qua hé théng.

« Ning lugng riéng thay déi theo luu lugng

69

“ e £ RN
&% . ciobal oy
- *«Gateway s
Tyl

Eumspaaa ivion

MOt vai cong thirc co ban

COng suat thuy lwc= cdt dp (m) x lwu lvong (m¥/sec) x trong lvgng

riéng x 9.8

Energy used = Specific Energy
Pumped Volume
s 4 0

70



e £y
b 7 Global vipg
.ﬁ "« Gateway i—g

DG CONG THUONG ooy | ot P L O Ul

#oa Eurpman Uvicn

COng suat va ti sd gilra thé tich tren moi don vi ndng
lugng hodc néng lugng trén mdi don vi thé tich

St (""n'f)“"h m¥h Téc db (%) caz?“?)uét m¥YkWh Es= kWh/m?
0 800 100 795 10.1 0.099
0 400 50.0 10.4 38.5 0.026
20 800 100 795 10.1 0.099
20 400 785 34.6 1.6 0.087
275 800 100 795 10.1 0.099 A
275 400 86.5 447 8.9 0.112
Ghi chua:

Céc gia tri cong suéat cho luu lvgng 800 m3/gid gia dinh rang dong cd dugc truyén déng
truc ti€ép (bo qua bd truyén dong diéu chinh téc do — ASD).
Su gia tang cla kWh/m3 tai do cao 27,5 m.

71

b 7 Global vipg
ﬁ "+ Gateway i"‘r
Dl CEANG THUONS s . i s L4 O U

Két hop bom

Song song va noi tiép
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Cac may bom diu song song cd thé gilp thich ng Vi
cac yéu cau hé thong thay doi va cung cap tinh du phong

50
Ghi chui: 3 bom
40 giong hét nhau
S
a 30
\©
©-20 2 3
Q,
10 73
0 r I T I r
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Lwu lwong dinh mirc m3/h
73

i) AR
L . Global Do
& “«Gateway EL@«

DG CONG THUGHS e i s L O U

paan Unicn

Anh hudng clia viéc bat thém bom song song ciing
phu thudc vao dac tinh tu nhién cda hé thong
50 925 m3/h 1112 m3/h

1600 m3/h

Chi tinh

0 500 1000 1500 2000
Lwu lwong dinh mirc m3/h
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Cac may bom giong hét nhau duoc lap ndi tiép; cong cot &p
tai mét lwu lwong xac dinh dé waéece tinh hiéu suat tong thé

150
3
125 - bo’m
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n Oom
© 75 4
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O 50 - 1 bom
25 - 
O I 1 1 1
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Lwu lwong dinh mirc m3/h
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du dodn dudng cong déc tinh cliia bém khi thay doi toc
1
P1 — N1 3
(=) (%)

Cac dinh luét tuong quan cla bom cé thé dudc dung dé
do quay hodc dudng kinh canh bom
Téc dd Puong kinh
B @®
2 N, B
H, N2
(%)= (%)
Q = lwu lwvong dinh mirc; H = cbt ap;
D = dwdng kinh
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Khi thay déi tbc do quay, cac dwdng hiéu suat cling
tuan theo cac dinh luat twong quan

50 2 :
0 5o 80.5% ( Diém hiéu
40 60 5 suét I&n nhat )
£
S 30 -
\®
- 75
O+ 20 A
& 709,
10 50, 00% e
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Lwu lwong dinh mirc m3/h
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Khi thay doi dudng kinh canh bam, cac dudng hiéu
sué’tslghéng tuan theo cac dinh luat tuong quan

0 L] l L l L L]
600 800

Lwu lwong dinh mirc m3/h
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Nhirng diéu can luu y khi ap dung cac
dinh luat tuong quan
« Ban cd thé st dung cac dinh Iuat tuong quan dé kham pha
cac kha ndng khi cdt canh bom nham phu hdp haon gilia
bdm va hé thong, nhung ding qua lam dung. Hay lay
dudng cong hiéu suat thuc té€ tir nha san xuat, dac biét khi
muc d6 cat canh I6n.

« Affinity Laws thudng khong cho ban biét chinh xac bom sé
hoat dong & dau trén dudng cong, hoac khéng dua ra udc
tinh ddng vé kha nang tiét kiém nang lugng — trir khi hé
thong khong cé cot ap tinh.
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Nhu cdu hé thong
(Mot vai hé théng yéu cau & thoi gian khac nhau)

Vidu:

- Tai theo mua (nuoc lam lanh, nuoc thap gidi
nhiét di kem, v.v.)

» Quy trinh cdng nghiép véi dau ra thay doi

- Nu'dc sinh hoat va nudc thai, vai su thay

doi I16n theo ngay
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Cac thong so thiét ké so vdi diéu kién van
hanh thuc té

e Mdy bom ly tdm va quat thuong duoc thiét k& dé dap
ing lru lwong/khdi luong cuc dai, von chi xay ra trong
thoi gian ngan.

* Do dé, chung thwdng xuyén van hanh & lvu lwvgng/khéi
lwong giam, thuwdng bang cach bi tiét luu.
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Vi du vé dao dong luu lugng theo ngay

Lwu lwong dinh marc

I I
12 am 6 am 12 pm 6 pm 12 am

Thoéi gian
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Vi du vé dao dong luu lugng hang nam

@8

Lwu lwong trung binh
dinh mirc

1 2 3 4 5 6 7 8 9 10 11 12
Cac thang

“«Gateway

e Eurapaan Linicn

DG CONG THUONG

Chlng ta c6 thé sap xép cac thang theo luu lugng:
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Cac thang

84



e £y
b 7 Global vipg
.ﬁ "« Gateway i—g

DG CONG THUONG ooy | ot P L O Ul

#oa Eurpman Uvicn

Bang cach theo ddi luu lugng theo thai gian, mot
dudng cong phan bo luu lugng sé dugc xay dung

Lwu lwong dinh

v

Hiéu dwoc cach nhu cau lwu
lwong thay déi theo thdi gian la
yéu td then chét trong viéc toi
wu hoa hé théng dan chét 16ng
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Lwu lwong dinh mirc
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S’ dung bdm nho hon cho Iuu lugng nho han

« SO d6 1 thé hién mot may bom hoat dorlg 2.500 g|d moi ndm Vvai luu lugng
130 lit/gidy — tong luu lugng dudc biéu dién bang dién tich dudi dudng cong.

« S0 dd 2 thé hién cing mét téng luu lugng nhung dudc bom bdi hai may bom.
May bam 130 lit/gidy chi hoat dong 200 giG moi ndm, con mot may bom nhd
han ¢ luu lugng 70 lit/giay hoat dong 5.000 gid.

So dd 1 S0 do 2

150 150
=
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'S E1oo 100
=20
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o
R —_
2 3- 50 | 50 +
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0 0
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Thei gian (H) 5000 10 000 5000 10 000
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Phwong phap dieéu khién
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Piéu khién lwu lvgng trong hé théng bom
C6 nhiéu loai quy trinh va phwong thirc diéu khién khac nhau

Loai quy trinh :
» Lién tuc
> Gian tiép
> Két hop

Chién lwoc diéu khién :

> Bat/tat

> Van tiét lwu
» Van by-pass
> B0 diéu khién
> Két hop

tdc do

C6 thé 1a lwu lwong 6n
dinh hoac bién doi.
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Phwong phap diéu khién lwu lwong

Thomic pyk e

otne malp Ly 0w QU

Luu lugng
Van tiét luu dude ding
3 dé diéu chinh Iuu lugng
B digu khién Cot &p trong pham vi van hanh
T
Van digu khién T
Béng ho luu lugng
Luu Iugng i
i Sir dung bd digu khién toc
s dd dé diéu chinh luu lugng
3 hi i van hanh
B diéu khién tdc dd dong co B diéu khién Cot ap trong pham vi van hanl

Dbng hb luu

Iugng |

&
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Phuong phap diéu khién theo mirc
. Khoang hoat
dong
Cot ap @ /
&,
Luu lugng >
J .
Bigu khién mirc
siéu am
Cot ap
Bién tan \ Khodng
hoat déng

Luu lugng
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Phuwong phap diéu khién theo ap suat

Van
canh
buwdm

i Khoang

— . hoat déng
1 | 1 Cot ap

i Tat /

| '

] L ' ]
Luu lugng -
+ Khoang hoat
1 | ] Cét ap ddng
|
Ap sudt thiét
ké

Global
Gateway

Canh ding

Valve

kil %
Pressure
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Diéu khién lwu lwvong hé thdng bom

v Ching ta sé xem xét hai phwong an dé diéu
khién lwu lwong trong hé théng bom:

= Thay df)i dwong cong hé théng (thuong thuc
hién bang cach tiét Ity van);

= Thay déi dwéng cong bom thong qua:

Thay doi toc do bom (bang céch st dung bién tan —
VSD hoéc thay déi dong co)

Cét got canh bom (impeller)

Giam kich thwéc bom hoac ddng co (downsizing)
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Do di¥ liéu tai 2 diém lam viéc,
Lwu lwong toi da trong hé thong khdng tiét [wu

160 —
150
140 —
130+
120
110+
100 -
90
80—
70
60
50—

40 - PR
DI liéu thu dug c trong

= . . qua trinh kiém tra dac
20 Pudng cong hé thdng khdng dura trén biét t

10- dir liéu kiém tra van tiét luu
0 I I I 1 ] T I I 1
0 2000 4000 6000 8000 10000 12000 14000 16000 18000
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Binh phucng (luu lugng hodc toc do) ty 1é v3i cdng sudt chat
long dudc truyén trong qua trinh van hanh binh thudng.

160
150 4
140 —
130
120
110+
100
90 +
80—
70—
60 —
50—

40 — pogprs '
Dir liéu thu dud c trong

30 '. R . qud trinh kiém tra déc
204 Buang cong hé théng khéng dura trén biét t

10+ dir liéu ki€m tra van tiét luu
0 — : : 4 : : s ! 4 :
0 2000 4000 6000 8000 10000 12000 14000 16000 18000
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COng sudt chat Idng can thiét dé duy tri cling
mot luu lugng khi van dudc ma hoan toan

160 -
150 -
140 —
130
120
110
100 -
90 —
80 —
70~
60—
50
40- - '
30 A System Curve pased Datla collect.ed
o o:rw unthroftied test data during special test
10—

0

| | | | | I [ 1
0 2000 4000 6000 8000 10000 12000 14000 16000 18000
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Cong suat chat ldng dugc cung cdp bang
270% so vdi mic can thiét!
160

150 4
140 —
130 .

120 ,
1104 e
100
90
80
70
60
50

40 /
30 Dit liéu thu dug c trong
I . . | qué trinh kiém tra déc

20+ Pudng cong hé théng khéng dua trén bidt t
10 dir liéu kiém tra van tiét luu :
0 1 I 1

I
0 2000 4000 6000 8000 10000 12000 14000 16000 18000
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Két qua kiém tra

« May bdm dang cung cap lugng cong suat chat
long I6n gap 2,7 lan so vdi nhu cau thuc té."

« SU' chénh léch vé cong suat chat long cung cap
qua I6n dén mdc lam “lu mg” bat ky Igi ich nao
co thé dat dudc tu viéc thay doi hiéu suat bam.

Vi vay, trong trudng hgp nay, viéc xem xét lai
toan bo hé thong sé mang lai Igi ich I8n haon
nhiéu so vdi chi tap trung vao tung thanh phan
riéng lé.
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Va ban nghi nd khéng xay ra?

May bom trong nha
may giay
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Piéu khién Iwu lwong trong hé théng bom

v'Ching ta sé xem xét hai phwong an dé diéu
khién Iwu lwong trong hé théng bom:

* Thay doi dwong cong hé thong (thuong thuc
hién bang céch tiét luu van);

= Thay déi dworng cong borm théng qua:

Thay ddi téc do bom (bang cach st dung bién tan —
VSD hoéc thay doi déng co)

Cat got canh bom (impeller)
Giam kich thwéc bom hoac dong co (downsizing)
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Biéu dién ning lwong cua hé théng bom

Nang lwong
coich Cot ap

~ cot ap*lwu
lwong

Puong cong hé théng
v&i van mé hoan toan,

-

hao trong bom
va dong co’

Nang lwong tén

60 I/s

DG CONG THIGHS

ky hiéu S1
Lwu
lwong
101
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Tiét lwu: Diém lam viéc di chuyén vé bén trai trén
dwdng cong dac tinh cua bom

Ning lwong tén
hao trong bom
va dong co, van

Cot ap

D},Pb’ng cong h§
thong vai van tiét
Iwu, ky hiéu S2

S1

Nang lwgng cé ich

el

Sy sut ap qua van lam
tang tbn that ma sat va
khién dwdng cong hé
thdng tré nén déc hon.
Puong cong hé théng
cang lic cang déc khi
van dan déng lai. Hai vi
tri van dwoc minh hoa.

Lwu

301/s

lwong

Puwdng cong hé thdng véi van mé hoan toan
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Tiét lwu: Diém lam viéc di chuyén vé bén trai trén
dwdng cong dac tinh cua bom

Nang lwong ton
hao trong bom
va dong co, van

Cot ap

Sw sut ap qua van lam

Nang lwgng cé ich

S3 tdng tén that ma sat va
S1 khién dwong cong hé
thong tré nén doc hon.
Khi van dan déng lai,
dwong cong hé théng
ngay cang dbc hon. Hai
vi tri van dwoc minh hoa
~ Lwu
15 Iis lwong
Lwu lwong Puong cong hé théng voi
can van mé& hoan toan
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VSD tiét kiém ning lwong nhw thé nao
DPac tinh bom thay déi, dac tinh hé théng khéng doi

Khéng
co ton
hao

Cot ap

\

S3

Puong cong hé théng voi
van m® hoan toan

S1 Vé&i mét may bom nhé
hon hoac mét may
bom dwgc gidm tdc,
van c6 thé cung cép
cung moét lwu lwong
ma khéng gay ra ton
that I&n tai van
Lwu

lwong

Nang Ig’qng hiru ich gilr nguyén nhw
trwdc. Ton that qua van da dwoc loai b
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Vi sao diém lam viéc l1éch khdi diéu kién toi vu

« DiI lieu va gia dinh hé thong khong chinh xac
« Hé so an toan dudc thém vao

« Cac thanh phan hé thong mdi

« Tai van hanh tang

« Thay doi cot ap hit

 Diéu kién qua trinh bi€én dong

« Hao mon hé thdng va may bom

- Diéu khién Iuu lugng.
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Gia dinh va hé s6 an toan

0 Nghién ctru tinh huong — May bom day truyén nghién
qua kho

 San lwong: tr 120.000 tAn mbi thang Ién 240.000 tAn mbi
thang

« Lwu lwong: tr 140 lit/giay 1&n 280 lit/gidy cong thém hé sb
an toan

« Cot ap (& lwu lwong trén): 24 mét cdng thém hé sb an toan
« Cong suét tiéu thu: tir 180 kW I&n 281 kW
« Ap dung 2 hé sé an toan, méi cai 25%
« C& dong co: 315 kW
106



- Global
"« Gateway Za

a

DG CONG THUONG

May bom hoat dong xa bén trai diém hiéu suit

t6i wu (BEP)

i 4] 100 200 300 ) 400 500 BO0
Luu lugng (I/s)
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May bom hoat dong xa bén trai BEP

Feag (el ; F = Praterrad Cperatng Ragion TAS TAEEumphiorsine
Sy Duly — Syslam Guy RSt |
- Sl AEZL ST e A = Alowable Operatng Regon Eifi%) \ war s
onling wsazonine sss
L on | Required Flow 200 Vsec
| Total Head (TDH) [ 19.3m
75 Hoad Ratic 0.7
= |, [Efficiency Ratio | 0.7
| Suction Head Sm
Seal Type Expeller - Back
| - | Max suct press 27.62 kPa
i == No of Stages 1
L. |56 1.710
4 Pump Size 1412F-AH-M
- | Pump Range AH
| e et | ., [PumpSpeed {379 RPM
A Efficiency 51.70 %
/” BEP 58.39 Y
o L o | @BEP 52 %
i ~ | Pawer Absorbed | 125.2 kW
10 L= ower it Mator Size 60 kW
= T fan [Bervice Faclor 28
e . | Impeller Part No AM12147
. T w0 No of Vanes 5
NESH e L oo | /mpeller Diameter | 965 mm
5 | Y RSP RPN . —occsii .1 Tip Speed 19.17 mis
4 —,-;r-mf-—-—---'""" Maximumn Speed | 700 RPM
SR e ---“:';-J Wo e qp | % of Max Speed | 0.541
2 | i Customer TAS SA
! Quote Ref APAPPO1A
Ye Y S5E o S48 P 20" | Custemer Contact] HARRY ROSEN
Pump Duty MILL CIRCUIT o rals (lis6a) Pump Tag Mo TESTIA DATE 25/05/2006

Db DA 20008

For maora Information visit us at  www. warman.co.za

Woarrna 2000 Ver 350 Buld 132
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Lwa chon may bom thay thé — So sanh nhiém vu
(dac tinh lam viéc) gitra bom 14/12 va 12/10

Head i, i a5 B = Diabirr el Operating Region v TA Ti5 Rimelarise
e 08 SRy Eppy Larve A = Allowablz Gpersting Region EFf (%) o s o
onling Saniness s
L op Required Flow 200 l/sec
i ! Total Head (TOH) | 19.3m
Head Ratlo T6
L on | Efficiency Ratio LT 6
uction Head 5 M
50 | Seal Type Expellor - Back
L -0 [ Maxsuctpress 55.04 kPa
= - No of Stages
! T T IR TR ppep e . = L . |36 71
e / e | Pump Size 210F-AH-W
,,,, A Pump Range AH
a5 | ] | 4o | Pump Speed 512 RPM
i = T . L Emiclency 57.68 %
A R g B BEP 03 %
z L o [QBEP 72
A [ i e Power Absorbed 2.2 kW
i Brer () Motor Size 0 KW
e e b s | Service Factor 43
P [~ Impelier Parl No_| FAM10147
1 . e = ] No of Vanes 5
DIESH S St e =L, [Impener Diameter | 762 mm
L P = e 100 Tip Speed 20.45 m/s
-3 T s T | Maximum Speed | 300 RPM
2 i s} - 10 | % of Max Speed | 0,569
: . Customer TAS SA
Quote Ref APAPPDI1A_ALTY
b = e & o = =5 = T | customer Contact| HARRY ROSEN
Pump Duty MILL SIREUIT Ejow rake (insal Pump T =g No TEST3A DATE 25/05/ 2006
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Thay thé bom nhé hon
v’ Tiét kiem dy kién:
« Tiét kiém nhiém vu van hanh: 35%, 40 kW
* Mdc db st dung: 85%, twong rng 6.970 gid/nam
« Tbng dién nang tiét kiém: 278.800 kWh
v’ Loi ich vé quy trinh:

« Kha nang kiém soat tét hon
. Céi thién do 6n dinh c&g nha may va nang cao hiéu
suat tong thé cua hé thong

» Ty lé cbt ap khi bom hoat déng qua xa bén trai BEP

gdy mét 6n dinh trong hé théng
110
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Hé thong bom st dung nang lwong
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~ Tt cong suat thiy lwc (ciia nwée hodc chat long),
den cong suat (kW) cap b¢i tu diéu khién trung tam (MCC)

I/s - m -ty trong
102

Codng suat thuay lwc
Hiéu suat bom

Coéng suét thuy lwc =

Céng suat bom dau vao (kW) =
- (hodc dau ra motor)

Coéng suat ra dong co’

Hiéu suat dong co’

Va cuébi cung, chi phi van hanh déng co’ =
Cong suat dau vao cua dong co X so gio van hanh X don gia dién
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Mo rong phuwong trinh

Lwu lwong (I/s) x tong cot ap(m) x ty trong twong doi

kW=

102 x np x nm x nvfd

Luuluong Co héi téi uu &
Téng cot ap cap do hé thong

np = hiéu suat bom , ,
A £, 4a Co hoi téi wu & cap
nm = hiéu suat dong co d6 thanh phén

nvfd = hiéu suét bién tan

kWh = kW x Hours
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Xem xét c3 hai phia ctia déng hé do dién (cong to)

N

Co s& st
dung tai
Ning lwong cap Nang luwgng phia tai
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Phia nha cung cap dién: Dién nang
duoc tinh tién nhu thé nao

Hai thanh phan chinh tao nén phan I&n chi phi dién
nang cho mét co s& thwong mai la:

* Tieu thu dién (kWh): Dwa trén lwvong dién tiéu thu
tinh theo kilowatt-gi&, phan anh mc nang lwvong st
dung theo thoi gian.

« Cong suat dinh (kVA): Dwa trén mdrc trung binh cao
nhat clia cdng suét (kilowatt) ma co s& dat dwoc trong
khodng thdi gian 15 hodc 30 phut trong sudt ky thanh
toan hang thanag.
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Phi theo véu ciu (cuwc dai cong suat) la gi?

* Phi cong suat cuc dai (demand charges) lién quan dén
chi phi cGia nha cung cap dién trong viéc duy tri cong
suat san sang dé phuc vu khach hang. Khoan phi nay
thuong duoc st dung dé thu hdi von dau tw co s& ha
tang ma nha cung cap da bod ra, dwa trén nhirng thoi
diém dinh tai cha hé thong.

* Phi thuong duoc do luong trong cac khoang thoi gian
15 hodc 30 phat. Mét mirc cao cd thé bi ghi nhan va ap
dung kéo dai dén 11 thang tiép theo.
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4/28/95 to 5/31/95
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100 _|
o 1
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DAY OF WEEK

Nhirng yéu to can xem xét
khi lwa chon va van hanh
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Pac tinh dién hinh déng co’ hiéu suat cao
(150 kW, 4-Pole)

100 Hiéu sudt 1800
9 < 1798
s01—/] ~ ..;-"”"'"'—// 1796
£ 60+ & I R o
2 50 2 \02@\ 1790 &
S W / o 1788 3
= aoJ = / 00@,- \\-ma
o - 1784
10 1782
0 T T T T 1780
0 20 40 60 80 100 120 140 160 180 200
Téi, hp I 12008
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Tac déng cua dong co qua co®
A >
n n r n
(gén nhw khéng dang ké)
100 | ,
90
80
70 - Khoang tai kha dung —s]
2 60
&
a2 50
2
£ 40
30
20 —— 200 HP]
—— 250 HP
10 —— 300 HP[]
I 400 HP
1

c 1 Ll I ]
0 25 50 75 100 125 150 175 200 225 250
Cong sudt truc, hp DAC 21162008

120



e % B Py
@ ! Global @f}

" * Gateway 18 coic vk Tl
DG CONG THUONG [T

RS ity WY clnl map Lt OF Ul

Su khac biét vé tiéu thu dién nang clia cac dong
co qua c® la khdng dang ké

200 4 |/
190_ /
= RERD~

160 ]

150 - L7
140 P

130+ /

120 o

110 =l

i —— 200 HP
b / — 250 HP
90 — 300 HP|-
= i 400 HP
80 -

1 T T T T - . -

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Cong suat truc, hp DAz 220

Cong suat, kw
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Accelerating anergy efficiency (EE] in large industries through energy management syslem o=

* e
System optimisation and the promotion and adoption of EE in SMES -(IEEP project} % Gateway UNITED NATIONS
IN Dﬁ}wz%%ng e E:'m,,,.."ﬁm INDUSTRIAL DEVELOPMENT ORGANIZATION

_ KHOA PAO TAO
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CHO DOANH NGHIEP CONG NGHIEP

Ngay 2

Puoc huwdng dan bai: Harry Rosen

"+ Gateway
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Piém lam viéc ctia Bom

Bom sé luon luon hoat déng tai diém giao nhau gitta duong
dac tinh hé théng va dudng dac tinh bom, vi tai diém nay co su
can bang gilra nhu cau cua hé thdong va kha nang cung cép cla
bom.
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Diém giao nhau gitra duwong dac tinh bom va duwong dac
tinh hé théng xac dinh diém van hanh

50

40
= Piém lam viéc
g 30
% 275 |- " T T T T T T om oo m - — = o :
5. 20 /1
o Diém lam viéc hodc diém van

10 - hanh = 800 m3/hr tai cot ap

27.5m
0 1 1 1 i
0 200 400 600 800 1000

3
Flow rate (m~/hr)
Ngudn: Oak Ridge National Laboratory

T O

Tai sao diém van hanh l&ch khoi mure tdi uu

= D liéu va gia dinh hé thong khdng chinh xac
= Cac hé sd antoan dugc thém vao

= Cacthanh phan hé thong mai

= Tai(nhucau)tang

= Thay doi cot ap hut

= Piéu kién lam viéc dong

= Hao mon héthéngva Bom

= Pijéu khién luu lvong
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Thay doi cot ap tinh
Thay ddi cét ap tinh anh hwéng Llén dén diém van hanh bom
40 - Piém van hanh

bom dich trai

0 200 400 600 800 1000
Luu lwogng, m 3/hr
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Cot ap ma sat dong

50
Pac tinh hé théng méi do DA 3
Ot ap ma sat tang 'em tam
40 - cotap . viéc cla
c N Bom dich
- — -7 trai
g 30 e
‘@ ..-'".: - -
5 20 i \ T~
10 4 Pac tinh hé théng ban dau
AN
0 T T T T
0 200 400 600 800 1000

Luu lwong, m 3/hr
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Hiéu suat Bom phu thudc vao diém lam viéc

100
|
. 80 4 ——— - = :
(=}
> Diém hiéu |,
‘:&; 60 - suat :(6'( I :
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TR O
T AND TRACE

Cac yéu to thu'c tién can xem xét

* Moi truong va lich s&r van hanh
o Hién tugng bua nudc
o Hiéu chuén dinh ky
* Dai do thiét bi
o P06 chinh xac
o Kha nang chiu qua ap
e Vitrildp dat, thiét lap
o Diém két néi quy trinh
o Tinh todn chénh léch d6 cao diém do
o Lam day & xa khi dudng 8ng dan

Ngubn: Oak Ridge National Laboratory
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Cac ban nghi ap suat hé théng la bao nhiéu?
(Lwu y goc chup cua birc anh)

Ngudn: Oak Ridge National Laboratory
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M4t birc tranh 16m hon mét chut c6 thay doi suy nghi
cuia cac ban khong?

Ngudn: Oak Ridge National Laboratory
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Viéc str dung thiét bi do cam tay tam thoi dwoc khuyén
nghi khi can thu thap dir liéu do chinh xac

Ngudn: Oak Ridge National Laboratory
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C6 nhiéu loai dong hé do lwu lwong khac
nhau
* Po bang ap suat chénh léch - Tiét lwu, 8ng
Venturi, 6ng phun, 6ng co
* Do van tdc dong chay - Tir tinh, siéu dm, tuabin,
xoay roi, dién tich thay déi, 6ng pitot
* Do dong hd - Pap tran
* Po kiéu thé tich - Banh rang, dia dao déng
* Do khoi lugng truc tiép — Coriolis, nhiét

Ngudn: Oak Ridge National Laboratory
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M6t vai can nhac quan trong khi chon déng ho
do lwu lwong

e Dong chay chuan & lap dat dung cach
* Chon dai do phu hgp

 Hiéu chuén dinh ky

* Hao mon theo thadi gian

 Anh hudng cla ri sét, can bam, dij vat

 Su c6 dudng 6ng dan tin hiéu (tuong tu ddng ho
ap suat)

Ngudn: Oak Ridge National Laboratory
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Ngudn: Oak Ridge National Laboratory
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Ngudn: Oak Ridge National Laboratory
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Vi du thir nghiém dac biét - xa hoac bom day bé chira
(cting l1a mot cach tiéu chuan dé hiéu chinh dong ho do lwu
lwong)

Ngudn: Oak Ridge National Laboratory
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Po lwrong dién:
Thiét bi va lwu y van hanh
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Hai chiéc kim ca sau nay da tirng giong hét nhau...

Ngudn: Oak Ridge National Laboratory
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Quan hé co ban vé cong suat dién: Hé thong dién ba pha

Cong suat ba pha can bang P ’\/;hms *V, s * Hé s0 cOng suat

D&i vdi digu kién can bang hodc khdng can bang, cé thé st dung phuong phap
hai watt ké:

Watt
K& 1

P,

Watt
P K& 2 C

Luuy: Gia triV,,, 6 trén la dién ap hiéu dung gitra hai day pha

Ngudn: Oak Ridge National Laboratory
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Phwong phap hai watt ké duoc ap dung:

———

Ngudn: Oak Ridge National Laboratory
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M6t phuong phap thay thé dé do cong suat trong mach ba pha
c6 day trung tinh

Watt
Pl — > | KE&1

+ P, T Watt
K& 2

——
T~ [ Watt

téng Ké 3

Day trung tinh

Ngubdn: Oak Ridge National Laboratory
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Luwu y quan trong khi do dong dién:
Viéc dong khép ngam CT phai chinh xac tuyét doi
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Ngudn: Oak Ridge National Laboratory
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ASME EA-2-2009

Tiéu chuan danh gia nang lwong cho hé
thong bom
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Guidance for ASME
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Tiéu chuan ASME
Gigi thiéu
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Suv khac biét gitra Tiéu chuan & Tai liéu hwéng dan vé
bom ASME

Tiéu chuan EA-2-2009

¢ Cung cép suthéng nhat chung vé nhirng néi dung can dugc dua vao danh gia hé théng
bom nham khac phuc viéc thiéu chuin hoa trudc day- khi cac hé théng bom chi dugc
déanh gia nhu mot phan clia cac hoat déng danh gia nang lugng, kiém toan nang luong,
khao sat hoac nghién clru nang lugng.

 Dinh nghia céc yéu cau cu thé bat budc phai dugc thuc hién cho tirng cap dé danh gia
khac nhau.

Tai liéu huwéng dan EA-2G-2010

¢ Cung cép b6i canh ky thuat va chi tiét i'ng dung dé hd tro ngu'di
dung ép dung tiéu chuan.

* Baogdmcosdly ludn cho cac yéu cau ky thuat, ghi chd ing dung,
phuong phéap ti€p cén thay thé, meo, ki thuat thuc hanh va vi du.

36
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Muc tiéu cua Tiéu chuan/ Tai liéu hwéng dan vé bom

¢ Cung cap phuong phap ti€p can tirng budc dé thuc hién
danh gia nang lvong ctia hé thong bom

* Xac dinh cac cap do danh gid nang lugng va nod luc yéu cau

tuong i'ng cho tirng loai danh gia

* Nhan manh tdm quan trong clia viéc ap dung ti€p can hé
thong

« Xem xét di liéu thiét bi can thu thap dé danh gia hé thong
bom

* Lam quen vdi céc giai phap t6i vu héa hé théng bom
* Trinh bay két qua theo dinh dang phu hgp

37
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Cac phan trong Tiéu chuan/ Tai liéu hwéng dan
ASME EA-2-2009 - C4c phan cla tiéu chuén

danh gia nang lugng hé thong bom:
1.

Pham vi & Gidi thiéu
Dinh nghia

Tai liéu tham khao
16 chure danh gia

N O O A WN

Tién hanh danh gia
Phan tich d& liéu
Bao cdo & Tai liéu hoa

Céac van dé can thao luan
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Tiéu chuan ASME

Chuong 4:
To chirc danh gia
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Chuong 4: To chirc danh gia

Trudc khi téi hién trueong

4.1 Xac dinh va phan cong trach nhiém cua cac thanh vién trong nhém
danh gia

¢ Quan ly dugc Gy quyén — chiu trach nhiém tong thé vé viéc cép kinh phi
va ra quyét dinh (thudng khong cé mat trong qua trinh danh gia)

*  Trudng nhom danh gida — Am hi€u van hanh va bao tri hé théng bom cén
danh gia, dong thdi co kha nang té chirc nguon luc dé thuc hién qua
trinh danh gia bom.

* Chuyén gia hé thong bom —Du diéu kién thuc hién hoat dong danh gia,
phan tich dit liéu va lap bao cao

4.2 Ho tro tir ban quan ly co s&

e Banquan ly co sd can cung cdp cam két ho trg bang van ban dé dam
bao ngudn lyc can thiét. Xay dung thda thuan / don dat hang bang van
ban trudc khi dén hién trwong, trong do xac dinh ré rang muc tiéu va
pham vi danh gia. 40
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Chuong 4: To6 chirc danh gia

Trwéc khi téi hién trwdng & Tai budi hop khéi dong

4.4 Truy cap nguén luwc & théng tin
* Ra soat quyén tiép cén khu vuc thiét bi
¢ Théao ludn nhéan su can thiét dé tién hanh danh gia (ky thuat vién
dién, ky su, nhan vién van hanh)
¢ Xac dinh quyén truy cap di liéu nhu ban vé ky thuat, huéng dan van
hanh
4.5 Muc tiéu va pham vi danh gia
¢ Muc tiéu tdng thé va pham vi danh gia can dugc ra soéat lai

*  (NOi dung nay da dugc xac dinh trudc khi dén hién trudng — nhung
can duogc ra soat lai véi tat ca ngudi tham du cudc hop)
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Chuong 4: To chirc danh gia

4.6 Thuthéap va danh gia dir liéu ban dau
Trudc khi tdi hién trwong

Lam viéc vGi ca sd dé xac dinh cac hé théng bom sé dugc danh gia

BANG CAU HOI SANG LOC HE THONG BOM
Tén/Ma hé théng May Gidy 411 va 412
[Mabom ] Bom #401 Bom #605 Bom #333 Bom #210 Bom #422

S8 gi® van hanh wdc tinh hang nam 7600 7600 7600 7600 7600
Céng suat dong co dinh mirc (hp) 75 125 150 100 150
Hé théng c6 diéu khién bang van tiét lvu? co cé co cé c6
Bo'm c6 s&t dung dudng bypass dé diéu chinh N . . N N
W Wwong/dp sudt? khong khong khong khong khong
C6 nhiéu bom song song cuing hoat déng? co cé co co co
Hé théng lam mat phan tan véi nhiéu tai . N . . .
khéng digu chinh? khong khong khong khong khong
andéT boatdenzlispitucitionedvinhitheo lién tuc lién tuc lién tuc lién tuc lién tuc
Hoat dong theo mé chu ky thwdng xuyén o A ~ N ~
trong quy trinh lisn tuc? khong khong khéng khong khong
Cofleng on xam thuc tai bom hoac trong hé khong khong i i khong
thong?

B4&o tri hé thdng nhiéu khéng ré nguyén nhan? khong khong khéng khong co
Chirc nang hé thdng hodc nhu cau cé thay déi N N . . .
ma khéng thay bom? khong khong khong khong H]fng

C6 lwu lwgng ké? c6 cé cé c6 cé



Chuwong 4: To chirc danh gia

4.6 Thuthéap va danh gia dir liéu ban dau
Truwdc khi tdi hién trwong

. Global

. Gateway-

Thu thap dir liéu vé muc tiéu thu nang luong va chi phi dé xac dinh chi

phi don vi

%ﬁfﬁﬁ Biéu mau khao sat trwé'c danh gia — Chwong trinh Tiét
—— T kiém nang lwong ngay

7 15 DEPARTMENT OF

ENERGY

Nam h 2010
Tiéu thy Dién Téng Chi phiDién hang  Tiéu thu Khi Ty nhién Téng ChiphiKhiTy  Tiéu thy Hoi nudc Téng Chi phi Hoi nudc
hangThangtai  Thang ($) hang Théng (MMBtu) nhién hang Théng (§) hang Théng (MMBtu)  hang Thang ($)
Khu vuc (MWh)

Théang 1 6.57 $445,924 17,448 $120,466 78,698 $451,885
Thang 2 6.39 $456,088 16,635 $147,556 72,787 $447,478
Thang 3 6.86 $466,007 17,809 $123,209 73,095 $437,502
Thang 4 5.65 $459,013 14,379 $143,309 49,906 $373,967
Thang 5 7.41 $513,624 19,652 $121,629 54,454 $375,194
Thang 6 7.88 $545,731 20,353 $161,600 53,877 $379,361
Thang 7 7.32 $527,183 16,738 $143,719 52,889 $379,405
Thang 8 7.49 $530,737 19,189 50,424 $364,642
Thang 9

Thang 10

Thang 11

Thang 12

Téng cong

o
2
@
®

$3,944,308 142,201.80 $961,488 486,129 $3,209,434

ORI AT TRAZE

Mau bdo cao tiéu thu Eskom

2008 2 THANG 2 200 146.74 8,752.00 22,902.00 6,918.00

2008 3 THANG 3 200 148.83 4,426.00 11,148.00 2,143.00
2008 4 THANG 4 200 148.36 6,737.00 16,058.00 4,562.00
2008 5 THANG 5 200 147.12 6,838.00 16,284.00 5,407.00
2008 6 THANG 6 200 196.19 8,150.00 19,135.00 4,707.00
2008 7 THANG 7 200 195.96 10,353.00 26,121.00 8,761.00
2008 8 THANG 8 200 194.72 10,401.00 25,334.00 9,135.00

2008 9 THANG 9 200 194.72 9,242.00 29,930.00 10,164.00

1880609
8
_ 2008 10 THANG 10 200 197.95 14,224.00 37,719.00 33,796.00
_ 2008 1 THANG 11 200 200.18 7,746.00 20,908.00 22,120.00
2008 12 THANG 12 200 131.94 7,546.00 19,919.00 9,478.00
1880609
880609

8018806098 2009 1 THANG 1 200 128.62 4,438.00 12,307.00 6,214.00

2009 3 THANG 3 200 131.42 4,097.00 9,999.00 4,201.00

2009 2 THANG 2 200 133.70 6,811.00 17,550.00 9,347.00

801 8 2009 4 THANG 4 200 169.89 8,406.00 20,991.00 9,481.00
8018806098 2009 5 THANG 5 200 149.34 7,243.00 19,979.00 13,661.00
8018806098 2009 6 THANG 6 200 143.79 8,283.00 20,775.00 12,429.00

: Global

. Gateway-

;8,572.00
17,717.00
27,357.00
28,529.00
31,992.00
45,235.00
44,870.00
49,336.00
85,739.00
50,774.00
36,943.00
22,959.00
33,708.00
18,297.00
38,878.00
40,883.00

41,487.00

Tiéu thy Dau Nhién
liéu Nang hang Théang
(MMBtu)
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Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
Ruralex
Interval
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Chuong 4: To chirc danh gia
Trong chuyén khao sat nha may ban dau

4.6.4 Dirliéu hé théng
e Xac dinh céc chirc nang va ranh gidi hé thong
e Xac dinh thiét bj tiéu thu nang lvong cao
e Xac dinh phuaong thire digu khién
e Xac dinh thiét bi kém hiéu qua
e Tién hanh do dac sd bd cac théng sé van hanh chinh

4.7 Muc tiéu cu thé tai hién trwong

+ Dua trén viéc thu thap di¥ liéu so bd, can phat trién mét ké hoach do
lwdng phu hop. K& hoach nay phai xem xét dén ba cap do danh gia (sé
duwoc thao luan sau) va cac muc tiéu cu thé phu hop véi pham vi cong
viéc da dé ra

Ngoai ra, ké hoach cén cé tinh linh hoat — vi trong qua trinh dénh gié hé
théng bom, c6 thé xuét hién nhitng co héi tiét kiém néng lwong khac chua
duoc xéc dinh trude dé. Nhing co héi nay cén duoc xem xét bb sung néu

phu hop véi muc tiéu va pham vi chung cua danh gia.

45
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Chwong 4: Té chirc danh gia

Xac dinh céc diéu kién hién tai cé lién quan dén van hanh kém hiéu qua
cuia hé théng bom, chang han nhu:
* Hé théng bom cé hién tuong tiét lwu dang ké

* Hé thong bom s dung vong tuan hoan dong nhu mét phuong phéap diéu
khién

* Hé théng bom co su dao déng ldn vé luu lugng hodc ap suat
* Hé théng c6 nhiéu bom van hanh song song nhung khong diéu chinh s6
luvgng bom theo nhu céu tai thuc té

* Hé thdng cap cho nhiéu diém s dung nhung mot diém st dung nhd lai
quyét dinh ap suat chung

* Bom hoac van bi xam thuc

* Bom, déng ca hodc dudng 6ng bi rung dong manh hodc phat tiéng 6n lén

* Bom phai bao tri thudng xuyén

 Hé thdng c6 nhu cau thay déi theo thdi gian, nhung cac bom van gilt
nguyén.

* Van dé vdi dong co: dong co qua kho, hiéu suat thap do quén lai, tubi tho
kém

46
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Chuong 4: To6 chirc danh gia

Thu thép va danh gia dir liéu ban dau

Vi du vé bom phun tai nha may giay

*  Bom phun duwgc nhéan vién xac dinh
la c6 tiém néng tiét kiém vi né cé
cbéng suat 150 ma lyc (112 kW) va
hoat dong toan thoi gian.

* Tuy nhién khoéng c6 dau hiéu ro
rang nhu tiét vy, tuan hoan dong
hay cac triéu chirng khac thudng
lién quan tdi ton that nang lugng

* Théng thuong trong truong hop nhu vay, nhom danh gia sé
chuyén sang khao sat bam khac. Tuy nhién tai vi tri nay da co
s&n dau do 4p suat (hién 250psi) va mét doan 8ng thang dé
thyc hién do luu lugng.
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Chuong 4: To chire danh gia
Vi du vé bom phun tai nha may giay:
* Viéc khao sat hé théng khéng phat hién ra co héi tiét kiém nang lugng cu thé nao

*  Tuy nhién khi so sanh véi diém thiét ké ban dau, két qua do cho thay luu lugng & ap
suat dang van hanh & phan cao clia dudng dac tinh bom

" . | Piémvan hanh fer|
vo00)- | thl,l’c té 0|
Suction —_— ! .
Tank aonf13e — /"rﬁ 5""‘-..““' — )
o | | e e | e = a0
! " 200 | : . e 2 1A a0
& 20008l 9 i/ i Ap suét thiét ké
r— 56’ b [ e ‘ ] : ban dau
i 3 4
Bo'm phun tay bé mat gidy 150 ma luc b i |
Céng suat do dugc: 64.2 kW oy T veafb
. b
e
62.4 kW x 8700 gio' x $0.07/kWh = i
Chi phidién =38000 USD/ nam e FE W W W W wm w]| w
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Chwong 4: To6 chirc danh gia

4.8 Xay dung ké hoach hanh déng va lén lich hoat dong
e Xem xét lai théng tin da thu thap
e Uutién cac hé thong bam dugc danh gia chi tiét hon (cac cap do
danh gia sé dugc thao luan)
e Xac dinh cac phuong phéap diéu khién
e Xac dinh céc thiét bi kém hiéu qua
e Thuc hién do dac so b6 céc thong s6 van hanh chinh
e Xac dinh lich trinh cho cac hoat dong( phdng van nhan vién, thgi
gian ho trg cuia thg dién, bo tri cudc hop)
4.9 Kiém tra muc tiéu
* Pam bao ké hoach hanh déng dap (‘ng cac muc tiéu danh gia

Ké hoach hanh dong nén bao gom céc ban phac théo hé thong
bom co6 thé dworc trinh bay trén bang trang, bang phac thao
hoac tai liéu phat tay
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Tiéu chuan ASME

Chuwong 5:
Tién hanh danh gia
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Tiéu chuan danh gia hé théng bom

5. TIEN HANH DANH GIA
5.1 Gidithiéu
5.2 Cac cap d6 danh gia
5.3 Khao sat thuc dia
5.4 Hiéu rd yéu cau hé théng
5.5 Xac dinh ranh gidi hé thong va nhu cau tai
5.6 Thong tin can thiét dé danh gia hiéu qua cia hé théng bom
5.7 Phwong phap thu thap dir liéu
5.8 Xac thuc chéo

5.9 Cudc hop tong két dé trinh bay cac phat hién va khuyén nghi ban
dau
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Cac cap do danh gia

* Cap #1
Sang loc trwde va thu thap div liéu so bo (dénh gia dinh tinh) dé xac
dinh tiém nang tiét kiém nang lvgng

o Cap #2
Panh gia dinh lugng dua trén do dac dé xac dinh murc tiét kiém nang

lwgng. Banh gia nay dua trén cac phép do “ chup nhanh “ trong khoang
thai gian gidi han

P

 Cap #3

Ap dung cho céc hé théng cé diéu kién van hanh thay doi theo thai gian.
Yéu cau thu thap di¥ liéu dinh lugng chuyén séu hon dé xay dung biéu
do tai clia hé théng.
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Cap dd danh gia hé théng bom

Hoat dong Panh gia Panh gia banh gia
Céap do 1 Cép do 2 Cép do 3
Xac dinh co hdi trwéc danh gia Bat budc Khéng ap dung Khéng ap dung
Khao sat thuwe dia Tuy chon B4t budc B4t budc
218 (il €6 s LIBITY GO 1T, B4t buoc B4t budc Bt budc
tiet kiém
Panh gia cac h? thgng c6 tiem nang Tiyy chon B4t bubc B&t bubde
tiet kiem
20 e g (LT IV VRS, Gl el Tay chon BAt budc Khéng ap dung
va cong suat
Do dac/ ghi di¥ liéu hé tbéng c6 didu ,
kién lwu lwgng thay doi theo thoi Khéng ap dung Khbéng ap dung Bat buéc

gian

* Xac minh va str dung di¥ liéu tir théng tin lich sir nha may néu cé
53
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Panh gia cap 1
« Cép do 1 bao gébm thu thap thong tin hé thdng cho tat ca cac hé
thdng bom trong pham vi danh gia.
« Giai doan xac dinh trwdc bao gébm viéc lap danh sach cac hé théng

bom trong co so:
o Coéng suat dinh murc trén bang tén dong co ( co thé xac dinh kich
thudc tdi thiéu)
o Thoi gian van hanh
o Chuc nang bom
o Phuong thirc diéu khién

« X&c dinh xem cac thay dbi co
anh hudng dén cac hé théng
khac hay khéng va han ché cac
tuy chon téi wu hoa.

e Thuthap dir liéu bat budc Cap dd
1.
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Panh gia cap do 2

* Panh gla cép do 2 dwoc thwe hién bang
cach str dung cac phep do cac bién sb hé
thdng tw ban _ghi s6 hoac glay (nhat ky van
hanh, biéu dé xu hwéng, man hinh DCS,
v.v.) hodc céc thiét bi do cam tay.

 Cac phép do dwoc thye hién trong mét
khoang thoi gian gIGI han va cung cap mot
cai nhin tirc thoi vé diéu kién van hanh.

* D lieu quan sat dwoc c6 tinh dai dién va sw
thay dbi trong diéu kién van hanh la nhd.

+ St dung di¥ liéu thu thap dwoc dé tinh toan
mdre do tiét kiém.
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Panh giacap do 3
« Danh gia cap do 3 duoc thyc hién doi voi cac hé thong co diéu kién van hanh
thay doi dang ké theo thoi gian, gay phtrc tap cho viéc phan tich.

- Hiéu suat hé thong duwoc do trong khodng thdi gian du dai dé ghi nhan day da
céac diéu kién van hanh.

o C6thé sirdung dit liéu lich sir tir hé théng quan ly thong tin cla nha may (DCS
historian)

o C6thé can két ndi cac cam bién do dac vdi thiét bi ghi dir liéu

1500
1600 + e

1408 €
1000 + A .

" s
w ¥ o 4:;3"; A ' ® ENN ad R - q‘}%
Q;\‘(‘ Q& N Q)'\‘Q & 14 ‘_o'\‘(\ 0 & Q& &
S o & S N3 N N

56



8 om @

T AND TRACE AT (TR IR

Tiéu chuan danh gia hé théng bom

Hé théing bom nha may(

mot phén

Sang loc ¢

Hé théng uu tién cép 1

:

P
rudre, phat |

ac toan bd)

Cap 1

Hé théng wu tién thp

Chinh sach va thuc hanh,
bao gbm ké hoach du phong

e Tuchdicdp3

Khéng

Cép 2 (danh gia nhanh) €&
kha thi va hiru ich?

Co

g tac cl

th

MNang luorng, chi phi,
tiém nang tiét kidm

Xac dinh k¥ 3
dung dé dinh luong co

iét cho thu thap dir
Wa

udt s

Thuc hién cac sap xép
can thiét aé hé o thu
thap dir li¢u

udn bi can

Dir liédu

1&, mang tinh dai
dién?

co hop

co |

Tiém nang tiét
kiém cd dang aé
xem xét thém?

Khéng

r

Tir chéi cép 2

co |

Xem xét véi nhan vién
nha may, ban quan Iy:
Cd quan tam khéng?

Khéng

Khéng
co Phat trién co hai
tidt kiém nang
Iurong co

Chudn bi baoc céo van
ban

chudn bi goi k¥ thudt cudi
cung, ip dat. van hanh ban

giao, ké hoach Bo réng &

Xac minh (M&WV)

Clin thésm thing tin khac khéng? (Tt ki,
x4 hudmg, b i, v}

[ Mnm.ﬂnngﬂxm cilka cic loa gidi phap ]
ning

|

Q : Global @
‘-Gamwny- =
STAY OF ey AT
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Chinh sach va quy trinh, bao
T obm chké hosch du phang

‘ i i ik i ob ki th & ridn Khai o
nbng?

(=]

M wét Lin 2 v nhin vidn va quin i
rihia iy

Khéng

Kndng | B0 o it a xie dinh gisi s Phiat tridrs cor héi bt ki Chishn bi bao cho bling
phap ey th? ndng krong win bdn H
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Khao sat thuc dia hé thong

Cac hé thong cép 2 va cap 3 duoc kiém tra trc quan sau buéc sang
loc ban dau.

Céc hé théng dworc truy vét toan bo qua trinh tw dau dén cu0| aé
dam bao théng tin phan anh ding cau hinh thuc té cia hé théng.

Viéc c6 sén So dd Pudng éng (hoac Quy trinh) va Thiét bi Bo lwong
- E)leu khién (P&ID) hodc So' dd Quy trinh Céng nghé (PFD) cap nhat
la rét ly twéng.

Céac muc chinh can kiém tra:

o Do dac théng s6 lwu lwong, 4p suét, dong dién, cdng suéat déng
co

o Vi trivan diéu khién
o Phuaong phap diéu khién luu lugng
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Cac cap do danh gia-Vidu 1
Mdrc danh gia nao dwoc ap dung?

Vidu #1:

Hai may bom nw&c hoat ddng song song. Trong qua trinh khao sat hién
trwdng, chuyén gia bom hai liéu co6 thé tat bom nhé hon hay khong. Sau
khi ngwdi van hanh tat bom, khéng cé sy thay ddi nao vé lwu Iuo’ng hoac

ap suat va dbng hd do dién nang tai td MCC hién c6 hién thi gia tri cong
suét (kW) trwdc va sau khi tat bom.

p Phéanxuéng tay tréng

H6 chira —# Phan xuéng nghién nhiét co
nuwéc sach

——Jp Phanxuwéngci
———» Mady xeo gidy s6 64
L Mayxeo gidy s6 63

Cac ban nén hoi nhirng cau hoi gi?
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Vi du danh gia #1: Cau hoi / Thu thap di¥ liéu

Vidu #1 - Cau héi mau

1. May boom hoat dong thworng xuyén nhw thé nao (bao
nhiéu gi& hang nam)?
2. Ly do ma hai may bom dwoc dwa vao hoat dong dong thoi
la gi?
Cén hiéu rd ly do dang sau quyét dinh ban dadu — cd thé day la
mot hé thong quan trong, noi yéu cau dw phong la rat can thiét.
3. D4 tin cay cua thiét bi do hién tai thé nao ?
Liéu lwu lirong c6 thé duoc xac minh bang mét phuong phép khéac
nhw: dong hé do Iwu lrong cua hé thong khac, thir nghiem rat bé,
dwong dac tinh bom, hodc c¢é du doan 6ng thang dé dung dong ho
do lwu lwong siéu am cam tay hay khéng?
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Cap do danh gia - Vi du #2

Vidu #2:
M6t bom bot gidy str dung dong co 2300 V ¢6 van xa bi tiét luu, mé tir
25% dén 100%, dwoc diéu khién tw dong thong qua hé thong diéu
khién trung tam. E)ong thoi, c6 moét van hoi lwu lién tuc tudn hoan lwu
lwong nguoc vé bon hut. He thong khong c6 doéng ho do lwu lwong,
nhwng c6 dau do ap suét tai dau xa cla bcrm

 Capdb danhgidap dungla?

« Cac ban nén dat ra nhirng cau hdi nao \ ,‘
dé phat trién ké hoach do luwéong? '
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Vi du #2 - Cau héi mau
1. C6 déng hé do dién tai tt MCC khéng?
Méc du ching ta khéng thé do truc tiép cong suét
kW bang thiét bji cam tay, nhwng néu co déng ho
do dong dién (va co san dién ap va hé sé cong
suat) thi c6 thé tinh duwoc kW. Phén mém PSAT

hé tro wéc lugng tot hé sb cong suét va tinh toan
coéng suét kW duwa trén di liéu dong dién.

2. Cac ban c6 déng ho ap suat hoac thiét bi do lwu lwong & ddu dé
phia ha lwu khong?
Vi day la bom bét gidy nén sé khé do duwoc bang dong hd siéu 4m
cam tay. Tuy nhién, néu gitra bom va déng hé ap suét & phia sau
khéng c6 qua nhiéu ton thét, thi cé thé woc luong ap suat gan bom
dé xac dinh tén that qua van, va tir dé dung duong déc tinh bom dé
woc lwong Iwu lvong.
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Vi du #2: Nhirng cau hoi vé ké hoach do lwong
Vidu #2 - Cau hoi
3. Ho c6 thé cung cép gia tri Cv ctia cac van dang bi tiét lwu
khong?

Néu c6 ap suét & hai phia cua van va c6 s&n gia tri Cy, cong cu tinh toan
van trong phan mém PSAT €O thé duoc st dung dé woc lwgng lwu
lwong. Viéc nay cung co the &p dung cho van héi luu tuan hoan

G&ﬁ{.}hl ma sar Htﬁgnﬁm

Tée dd do nguge déong, fis I[N 47| | Vant6cvan, fis WIS 4.7|] Técdé do ha luy, fils




.‘... \'-‘ K
‘.ﬂ.' + Global yNpo
. «Gateway i
TR0 o w
e i =

Vi du #2: Nhirng ciu héi vé ké hoach do lwong
Vi du #2 - Cau héi

4. Cac ban c6 di¥ liéu lich str DCS hang g|0* trong 12 thang qua
khoéng, va dir liéu co thé dwoc két xuat vao tép Excel khéng?

Vi viéc tinh toan tiét kiém nang Iwong phu thudc vao tan suét lvu Iu’ong
bom bi han ché (va bi bé qua), viéc lay di¥ liéu DCS vé vj tri van c6 thé Ia
céch duy nhéat dé xay dung hé so van hanh.

Sicand D liéu

thoi Gio» Vi tri van Lwu lwong - s kW kWh
. ap suat

gian
1 0-20%
2 20-40%
3 40-60%
4 60 to 80%
5 80 t0100%
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Thiét lap yéu cau hé thong

Phai xac dinh céc yéu c:élu hé théng clia cac hé théng cap do 2 va 3.
o Yéu cau cua hé thong phai dwoc dap (rng sau khi thwec hién
toi wu hoa.
o Diéu kién van hanh binh thwéng, diéu kién ti thiéu va ti da
phai dwoc xem xét.
Yéu cau hé :chong thay doéi theo th(‘ji gian hoat dong cua nha may.
o Thay doi lwu lugng do thay doi quy trinh hoac tai méi dwoc
thém vao hé thong.
Cac ky sw va ngudi van hanh tai nha may la nhivng nguén théng
tin tot.
Néu khdng co hd so, hdy quan sat hoat dong cua hé théng trong
mot khoang thdi gian dé thiét 1ap cac yéu cau hé thdng.
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Thiét lap ranh gi&i hé théng
« Phai xac dinh ranh gi&i hé théng cho hé théng Cép 2 va 3
trwwdc khi thye hién cac phép do va tinh toan.
* Ranh gidi hé thong bao gom:

@ May bom va trinh diéu khién, ‘bao gom hé thong cung
cap dién (ddong co va VFD, néu duwgc sir dung)

oBbuwong éng, van, phu kién, bé chira, bd trao dbi nhiét,
noéi hoi, v.v.

« Panh gid xem xét hiéu qua téng thé bang céch so sanh cong
suat can thiét dé dap ng cac yéu cau clia hé thong vdi cong
suat dau vao.
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Thu thap dir liéu hién
trerong
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Thu thap dir liéu thiét bi va chat léng

* Thong tin trinh diéu khijén (tiéu chuan ASME tap trung
vao may bom diéu khién bang dong co)

Bang tén dong co: loai, dién ap, tan sé, ampe day tai, céng suat
dinh mirc, téc d6, hiéu suét, hé sb cong suat, hé sé dich vu.

* Bom
Loai, s giai doan, toc do, lwu lurong va diém thiét ké dau, dwong
kinh canh quat, dwong cong may bom, hé so bao tri, sw hién dién
ctuia xam thuec.

* Tinh chat chat long

Nhiét do, dé nhot, mat dé hoac trong lwong riéng, sw hién dién cua
chét rén
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thu thap di¥ liéu thiét b
ieu mau thu tha ieu tniet DI
Tester Date Tithe I
mﬁy System Parallel Pumps Bunning:
PUMP NAMEPLATE 0P SET
Fump Style -
MNameplate Fump Speed RF M
Mumber of Stages
MOTOR NAMEPLATE
Fower HF
Full Load Speed RF M
Full Load Efficiency £
Rated “oltage WOLTE
Full Load Current AMPS
PUMF, FLUID DATA Units
Furmp Rotational Speed RFM
Flow Rate GEM
Specific Grawity -
Suction Pressure FEIG
Suction Elevation FT
Suction Pipe Mom, Size ]
Discharge Fressure FEIG
Di=charge Elevation FT
Discharge Fipe Mom. Size 2]
ELECTRICAL DATA Lnits
Motor Hotational Speed RFM
K AB_or AR VAT
FWC-E __ orBGHR [
kA C-GR __ [
Faowar Total [0
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Thu thap dir liéu hé thong
D lidu duwoc thu thdp bang céc thiét bj do

lwong cb dinh trong nha may hodéc thiét bi do

cam tay:
a X a o ‘A , R . v M@ 50%
- Céng suat doéng co hoac dién ap va dong dién \ —doa—»

- Lwu luong bom, &p suét hut va ap suét xa
- Lwu lwrong dén céc tai hé thong

- Ap suét tai céc tai hé théng

- Nhiét do chét I6ng, mét dé va dé nhot

D liéu bé sung cta hé théng: (g
- Cot ap tinh

- Thoi gian vén hanh
- Phuong phép diéu khién bom

Bé digu téc; Van tiét luu; Vong qua hodc tuédn hoan;
Bat / tat; May bom song song; Khéng diéu khién
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Thu thap dir licu bom & do dac hién
truong
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Chon cap do danh gia

+ Xac dinh xem di liéu thu thap dwoc la mét dai dién tic thoi hay hé
thdng can duwoc danh gia trong mét khoang thdi gian dai hon, hodc
liéu co6 div liéu diéu khién quy trinh lich st s8n c6.

« Cac phép do ap suét nén dwoc thwe hién bang cac ddng hd hoac bd
truyén tin hiéu dwoc hiéu chuan va dang tin cay.

« Cac phép do lvu lwgng nén duoc thuc hién bang cac déng hé do da
dwoc 13p dat dung cach va hiéu chuén.
o Néu sir dung déng hé do lwu lwong cam tay, hay xac nhan phép
do tai cac vj tri thay thé.
o C6 thé stir dung chénh léch ap suét (dP) qua mét thanh phan va
dwong cong clia thanh phan dé.
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Meo thu thap dir liéu va xac thwc chéo

- Cong suéat dau vao cta dong co
* Tét nhat la do truc tiép cdng suéat bang thiét bi do dién

* Co thé tinh cong suat dau vao ctia ddng co bang cach do dién ap va
dong dién, sau dé wéc lvgng hé s6 cong suat

- DPbi chiéu va xac thuc chéo (cross-validation)

* Lwu lwong, ap suét va céng suét co thé khéng dwoc do truc tiép,
nhwng c6 thé dwoc xac dinh théng qua phwong phap doéi chiéu dir liéu

- S dung chénh ap ctia bom (tbng cot ap) két hop véi dwong déac tinh
bom dé wéce lvong lvu lvong

- Sr dung cong suat dau vao clia ddng co va hiéu suéat dé tinh cong suét
truc, sau d6 dung dwdng déc tinh bom dé wéc lwong lwu lwgng

- Str dung vi tri van, lwu lvgng va dir liéu Cv dé wéc tinh chénh ap qua
van

- Po thai gian rat bé (drawdown) hodc thdi gian lam day dé wéc lwong lwu
lwong
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Xay dwng lwu dé don gian

* Thé hién cac thanh phan quan trong cia hé théng
e C4c ban lam diéu d6 nhu thé nao?
o Xem xét ban vé P&ID va ban vé dang hinh
dudng 6ng
o Trao d6i v&i nhan vién van hanh

o Khao sat thuc té hé thong (Rat hiru ich néu
mang theo ban vé P&ID khi khao sat)

Slide Courtesy of Oak Ridge National Laboratory
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Ti€p theo... ldy ban sao duong dac tinh bom

Ba loai duwong dac tinh bom:

s Puong dac tinh tiéu chuan clia bom - 8y tir catalog clia hang san
Xuat

*  DPudng dac tinh do nha may san xuat xac nhan — do khi bom dudgc
th{r nghiém tai xudng san xuat

e Pudng dac tinh kiém tra hién trudng — do sau khi bom dugc lap dat
va van hanh tai cong trinh

Nen khuyen khich lay c'hm’ng dac tinh thw nghiém tqi nha may san
xudt cho cdc bom ¢6 cong sudt trén 50 kW nhw mot thuc hanh tiéu
chudn; véi cdc bom ¢ cong sudt trén 150 kW, nén thuwc hién kiém tra
tai hién truong dé cé dwong ddc tinh chinh xdc.
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Puwong dac tinh ctia bom ly tam véi cac kich thuéc canh
bom khac nhau

SHUT OFF HEAD GH4
A) —324 FT. R.PM. 3500
a—-mﬁ CURVE NO. A-256
—238 FT, IMPELLER 3162
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S
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Figure Courtesy of ACR Publications
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Bang tén dong co

Slide Courtesy of Oak Ridge National Laboratory
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Dir li€u bang tén may bom

> Toc do trén bang tén (1 800 vong / phut) KHONG phu hgp vdi toc do
dong chay va cot ap, dé la toc dé dong bo danh dinh

Slide Courtesy of Oak Ridge National Laboratory
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Bo ghi di¥ liéu

« BG ghi di¥ lieu co thé cung cap théng tin chi tiét hon vé
cach hé thong may bom hoat dong trong mét gic, moét
ngay hoéc vai tuan

- Céc thiét bj ghi di¥ liéu don gidn nhw logger ghi trang thai
bat/tat hodc logger Iap trinh c& nho rat hiru ich dé danh gia
chu ky hoat dong ctia bom va sy thay doi cong suét tiéu
thu (can may tinh xach tay dé Iap trinh thiét bj).

« Nhiéu déng hd do lwu lvong va cong suat hién nay ciling
tich ho’p chirc nang ghi dir liéu va co thé tan dung dé phuc
vu viéc theo doi.
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Bo ghi dir lieu da kéenh
- Mot sb thiét bi ghi di¥ liéu co thé dwoc sl dung dé ghi lai dong dién, nhiét

d6 hodc cac loai dir liéu khac tuy theo cam bién duwoc gan vao. Thiét bj
ghi d@ liéu bén dwéi dwoc cau hinh véi bién dong (CT) dé do dong dién.

82 T T 1
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Phan tich xu huéng tir hé thong SCADA/DCS dé x4c dinh sy
thay doi cia cac di€u kién van hanh trong suot 12 thang

0+

SF

F & E L

Month

&

B
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Giéi thiéu vé Phan mém PSAT
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Gi6i thiéu vé Cong cu danh gia hé thong
bom (PSAT)

= Muc tiéu: hé trg ngwdi str dung bom xac dinh
cac hé thong bom c6 kha nang tiét kiém nang
lwong va chi phi.

= Yéu cau co cac phép do tai hién triro'ng hoac,
woc lvgng vé lwvu lvgng, ap suat va cong suét
hoac dong dién cua dong co'.

= Str dung di¥ liéu hiéu suat clla bom va déng co
theo tiéu chuan cda Vién Thay lwc (Hydraulic
Institute) ANSI/HI-1.3 va phan mém
MotorMaster+ dé wéc tinh hiéu suét hién tai va
hiéu suat co thé dat dwoc.
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PSAT c6 thé dugc stt dung nhw mot
cong cu danh gla thlet bi don lé hoac
ca hé thong

= V&i mot, diém van hanh nhat dinh, PSAT sé tim kiém
hiéu suat bom cao nhat co6 thé dat dwoc tai diém do

- Dong thoi, PSAT cling tim hiéu suat dong co cao nhat
co the sw dung dé dan déng bom twong tng

= Phan mém sé tinh toan chi phi van hanh tai diém do
theo don vi dién nang tiéu thu (kWh) va chi phi (USD
hoac ndi té)

= PSAT ciing c6 thé duoc str dung nhuw mét céng cu
danh gia hé thong, néu hguwoi dung nhap vao lwu
lwo'ng va ap suat toi thieu can thiét cho qua trinh, thay
vi nhap lwu lwvong va cét ap hién tai
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Giéi thiéu vé Cong cu danh gia hé thong
bom (PSAT)

Condiion A [EondimonE
o — - . =T dptimal i EIQ‘II [ | I
End stcfion ANEIAT End suction ANSVART  wrif| HE nQ. Jpimal Uit xiting [E] : Units
| Purp eficiency ||| 712 Gl sT1 || |
Purnga rpm ﬂ 178 Purmp rpm 3 1760 | Motar rated pawer ||l 110 [} 00 ::‘t 10 (| B0 flear
: : ' ‘955 T80 /! 355 :
Furng, DOrive Diract diive | Diive  Direct driva W) ;ﬂntor Sra: e ]I a55 M 7a0 e a5 ]
! - e utnp shafl power 5 7 } ;
fluid Urits odihe, i M‘ bhd Units _iafhie o KA W -
£ i Dﬁ a{n : !]’ o] Motor eficiency (I 8ss Jfil 853 |l L | A
Kinematic viscosty (cSJv1 Kinamatic viscosity (65 5 Wictor howier ctar ] 555 750 o, 0 |
Speciic yravity 3 ﬂJIJE Boeciiiz ranty gl Mator curent ||| 1960 (I 1195 | |lames || |[C7268
#stages 5 1| #etagos ol 1 tator power|||[ 1000 [ &rs | e 1000 1
Fixad specific speed?ﬂ Fized specific spaed? Annual enargy ] B7E.0 7173 (S 9‘._!_8__|]
Line fieq. (B0 Hz Ling frey B0 Hz w Brnual cost ||| 228 Wi 358 |[¥1000 EErE|| |
L - FCL - |
g QL?{II % Annual savings potertial, §1.000 || 7.9 ]
o S0 Moo 170 Sptmaston g, |
Eff. class m;ﬁrclaﬂt Eff. clase Energy efficiont - _ = =
Motar - H Summary file confrols 3
Cresie revy
Valtage Jf 460 Eisting = surmary file |
— . 2! Al dlcies Ai—
: Estimata FLA CREATE NEVY |
: Pl ; T :
Fultnad amps 5 1889 Fiill-fomdl arnps:ﬁljj_aa'g Dipcurmentation section
Size margin %al_ Gize margln,%ﬂ[__ﬂ_ recits T [ svetem | Josie |
Dm}t"' Operating fiaction 3 E 1000 Operating fraction 3 1000 Eppieation || |E\ua|ua1cr | |
i 4 o d s |
gl Bikeatr g0 0500 Sowhr JIO0S00]|| ||2enere commentz -
Fiow rate, m*3/h 37 SO0 Flow rate, m*3/k [ &00
Fiald Headmju[l Hesd, m 31 =00 Hsachnull Head, m 3 800 B
data | Load estim method _F' AT ﬂ Load astirm. method: Power w
A= i
Wit (i Mty o 4% Bl oo | |

A~

WY ¥
OETRY A TRAGK
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G161 thiéu Ve cong cu tinh cot ap (Head Tool)

trong phan mém Panh gia Hé thong Bom
(PSAT)

Type of measurement configuration

‘Suction tank elevation, gas space pressure. and discharge line pressiure vl

Dir liéu xa

° K. represents all suction losses from the tank to the pump

: K rreprasemte al disthargs 10¥ses Font the"pump'ts gauge' P, :
E Buction pipe diameter (100 31 2000 Discharge pipe diameter (L) 5[ 2000 mm E
. Suction tank gas overpressure (Pg) i oa Discharge gauge pressure (Pd)J 124 0| kPa E
. Suction tank fluid surface slevation (Zg) ﬂﬂi 10.00 Discharge gauge elevation (Zd) 3 00| m H
CA 1 -1 R S 2 T SN e - NN o L At U T 1

Flow rate 5{3(16 mSihr
Differential elevation head m
Dlﬁerential pressure hiead | LZE?
- Lot ity head .00
A P =4 head
Tong cot ap bom-gi= o=
b

Systemn of units: m*3hr, Ty 0

Fluid specific gravity 31000

Accept and update

Dont update

33333

Pump heai
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Xac dinh hé thong

Paura=Toéc do dong chay * co6t ap * hang sé

Luu lwong 5507

Cot ap nao? @

MCC

Slide Courtesy of Oak Ridge National Laboratory

89
< glabal (o
‘& "+ Gateway “Ll"ﬁ
s o T S e e T

DPE& minh hoa, chung ta hay xem xét mot irng
dung thuc té clia hé thong bom nudce lanh

Building
9737

Multiple
HX’s

Ludi loc dau hat

20
/
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Chung ta s& chi xem xét mot phan cua h¢ thong: phan
xung quanh may bom tht cap J106

Khu vue trong

Building R -
9737 tam I/oan dau
N

><H  Multiple
HX’s

Lui loc dau hit P,

8 iom @
Bat dau tai dong co J106
D@ liéu dién do duoc D{ liéu bang tén

Load estim. method Current » Line freq. |60 Hz =
Motor amps .i 236 S ﬂ'T‘é.
"‘-.-"'D”age = 4?:;}' Eff. class Ame% |

Yaoltage g] AED

Fullkload amps% 25

e A b
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D1t li€u may bom: 35,2 mét c¢ot ap, 102 m? / g10

Poéng hé do hat: 216,5 kPa

Poéng ho do xa: 557,1 kPa

Chénh léech do cao: 0,43 m

Téng cot ap: 35,2 m
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To hgp bom va dong co dat khoang 97% so voi
murc t61 uu d6i véi kich thudc va cap thiét bi nay.

APl double suction__w|

Purmp rpm?‘ 1750
Units m*‘@?hr

Kinematic viscosity (Cs)v 1.00

Specific gravity 311 000

Fixed specific speed? m

Line fray. GO Hz W

Matar rpm ,1[ ‘t?ﬁﬂ

Eff. class Average

Existing Cptimal — Units
Yaltage ﬂm F'lep Efﬂ':ien':}" | E7.4 | | 4.0 | %
Estimate FLA Motor rated power ([ 15 Il 18 kv
FuII-Ioéd amps.!ﬂ 252 Motor shaft power [ 144 | I_ 14.2 | [[kw
Size margin % J[ "0 Pump shaft power | (|| 144 JlI[ 142 | [k
Operating fractionﬂ]. “IDDU Motar efficiency | a0.7 | [ @25 |||
#orages HE . $fk;:r—1&3549' totar power factor (| 220 [ 330 |[%
stages =l | t A =
: ou ote. 3t G Motar current (Il 236 ||| 225 || [lamps
Head tanl| Head, mf' B2 —
Load estim. method Cun‘em Y Motar UAET | 154 | | 15.4 | KWWY
kw15 w Motor amps 5| 246 Annual energy ||| 1388 [ 134.0 | [IMvh
\-’oltage%‘d _4?3 Annual cast | 5 | i | 1000
Annual savings potential, §1,000 C
Optirnization rating, %l 988
\—/
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Nhung cung va cau khong cin bang

C6 do sut ap hon 158 kPa qua van tiét
lwu; ap suét phia ha lwu duwoc do 14
379,2 kPa (tai vi tri cao hon mat san 3
mét).

216,5 kPa
379,2 kPa
Chénhléchdbcao: 2,0m

18,6 m

Pong ho hat:

Dong ho xa:

Tong cot ap:

Pay la cot ap thuc té can thiét

cl@ia hé thong

T O
ORI AT TRAZE

< Global
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Ap dung PSAT dya trén cac YEU CAU —burc tranh vé
co hoi tiét kiém nang luong trd nén hoan toan khac

[Condition A

AP druble suction w|

AP daubsle suction ]

biét

P ’| o P Lnits Existing Optimal
ump rpm 1750 LM R 1760 . . e -
Drive et dine ] Diive mmtume | Purmp eficiency Yo 354 714
Units ST i, G003 Units S Motor rated power kWY 15 [ 73
Kinematic Wscosiy fPS)311£E Knamaiic wscﬂsllr (BS)QIT & Motar shaft power e 14.4 | i
Specif : Spocif
pehognie] R I Pump shaft power ke 14.4 | 7.2
# stages L H#atages | | . = -
Fised sparific speeu?g Fixed _s'peciﬁc._sp_e'ad_? Motar efficiency o 90.7 | a0.s
Line freq BOHz Ling freq. &0 Mator power factar % 82.0 | 825
K “WM Motor current amps 236 ||I[ 117
Motor . S0 Notor rpm 31780 Mator pawer vy 159 ||I[ 7.8
Eff class Averaie wi|| | Ef class Average -
Annual energy hliih 138.9 | |I[ 533
Waltage g 257 Valtage 5||_@ Annual cost $1000 75| | 37
(Eslimale FL& Estimata FLA =
Full-load amps 2|7 36| Fullload amps 2| 252 Annual savings potential, $1,000 ;
Biee ma'g'"%i_ Size “Ta'g'"_!r 0 Optirmization rating, % I
Ciperating fraction 5| | OO0 Dperating fraction 3 Joon
%whr;|[1:tl5tl] Slawhir 31 0L0EAD

Condition B

Flow rate, m3/h —| 02

Hs&ﬁtun]l Head, m § __3_55

Flow rate, o3 ) jo2

Headtool| Head,m 3| 18E

Load estim. method £ 3@111‘7

Mmoramps! 336
Vollageﬂ 473

Load estim. mathod C.unm Bl

Wator smps I—ESE
o It;age 3
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Mot yéu t6 quan trong can xem xét: Quan hé giira
Nhu cau va Cung cap - trong linh vuc ky thuat

= Thuc té, thudng cé sw khac biét gitra nhung
gi bom dang cung cap cho hé thong va
nhirng gi hé thong thwe sw can.

= Hay cb gqng suy nghi theo hwéng nhu cau
cua hé thong, thay vi chi tép trung vao kha
nang cung cap cua bom.
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Nghién cttu dién hinh PSAT

98



ORI AT TRAZE

& s igs

ol « Gateway —

Vi du nghién ctru dién hinh 1:

Tram bom nudc thar Welches Point
(Milford, Connecticut)

99
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Tram bom ning Welches Point van hanh theo chu ky bat/tit bom (bom hoat
dong 43% thoi gian) dé didu khién muc nwéc trong giéng wot

Alarm

HWL (1)

LWL

Ong dan dong
(khdng theo ty L&) trong luwc
EL. +11.3m
14.2 m ap tinh Mat dat
El. +6.4 m

(trung binh)

EL. -1.76m
El. -2.06m

EL.-2.15m

1 bom dang van hanh:
760 m3/h

18.4 m tdng cot ap
Coéng suat =57 kW

3 bom gidng nhau, dinh mirc
57 kW

San
EL.-5.6m
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Kha niing thiét ké ciia bom vurot xa so v6i yéu cau véan
hanh thong thuwong

100 ¥
2500 A o S
€
~ go 2
g 2000 Dw&i 2000 gpm )
2 Chi&m 92% thai gian 0o @
o0 1500 (Trung binh = 1430 gpm) =
o =]
+ i/ na 40 c
ES) 1000 | Gio/ nam S
a0 Thoi gian tich E’

3 iy (% 20
n ] y (%) ©
500 o
I
0 <
0 5 /. 0 =

Q Q
Q \*)
® q
<O xS

Dai lwu lwong dau vao (gpm)

LUU Y: Lwu lwong trung binh ctia bom = 3350 gpm,,

& ool Qupg
B « Gateway By sk

Khoanh ving bom va dong co theo diéu kién
luu lvong va cOt ap hién tai

Existing Qptimal Lnits

End suctior sewage  w| - .
age \’Uhagle_ﬂﬁ < Pump efficiency |||l 704 Il 83z |}|%
Fump rpm 4 . Esmﬂ@te_F%_'__ MWlaotor rated power |_ 75 I &5 | flkwy
i ull-load amps 3 11951
Drive (B e — Mator shaft power ||| 540 Il 457 | kv
Units :mﬁfha.mf'l v ——— s Purnp shaft power (||| 540 [l 257 | [k
Kinematic viscosity (c5) = .00 F g = > Motar efficiency I_g.q.g T 2
Specific gravity 1,000 i v ; |_ a03 Il 520 | [
B il{E Flow rate, m'a/h 27 780 otar power factaor . 3 o
Fixed specific speed? (5 Head ool | Head, m [ 5.4 Motar current (I 891 Jll 738 | |lamps
Line freq. B0 Hz W Load estim. method %ﬂj\jﬂ Motor power ||| 570 (Il 283 | ke
ki 75w Motor kit &f SR Annual energy (Il 2132 || 1807 | Mk
Motor ror D Voltage SEH) Annual cost || _175_||I_1¢2_| [[s1000
Eff class Energy efficient  w -
Annual savings potential, 1,000
Optimization rating, « 0

Hiéu suat thuc té ciing khéng
quateée
102
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Pudng dac tinh hién tai cila bom va hé thong

27
24 - -«
x\‘%& %‘O\(\
E ‘]\30 “\)O
. 21 N
o >
\(G "\30
© 18 4
(&)
15 4
12 1 1 1 1
0 230 450 680 900 1100
Luwu lwong, m3/h
103
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Ton that ma sat qua mirc xay ra khi luu luong cao
hon mtrc can thiét

27
24 - B
ndgu
E 214
Q.
‘©
© 18
o
15 -
12 T T T
450 680 9200 1100

1

0 230
Lwu lwgng, m3/h
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Tram xu ly 2,84 triéu m® nudc moi nam; Dleu g1 s¢€
xay ra néu chung ta bom voéi luu luong thap hon?

Thei gian van hanh trung binh va coét ap twong rng
tai cac mure lwu lwong khac nhau:

Lwu lwong Gio/Nam | @ th“’;g:‘ag“ hoat | catap (m)
760 m3/h 3,741 0.427 18.4m
565 m3/h 5,013 0.572 16.5m
450 m3/h 6,267 0.715 15.7m
340 m3/h 8,356 0.954 15.0m

105
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r Ja r 2 3
May bom t61 wu hoa ¢ luu lugng 565 m°/h
Existing dptimal Units
End suction sewage | Valtage 5[ 450 Purnp efficiency | [[ &7 (Il &7 ||
Firap o SRR [ Estimate FLA | Maotor rated power| || 75 I [ {{Hhesse
Drive SRR R F”"";?d T e ILT% Motor shaft power | [ 310 I 310 ||k
e ize margin, %2l |
Units mt3dhr, m, kv W - .g‘ s L F'LII‘TIF:I shaft power | 0 | | 3.0 | kil
; i 7 A Operating fractidn 51 0572
Klnemahcwscosny(cS): 1.00 $Ikwhr: hatar Eﬁ-ICiEI"II:}f | 338 | | 94 1 | %
Specific gravity 5 1.000 § ToeZ0
#stages 11 | Flow rate, mi3h & Bes Motor power factor| || 871 J|If 823 | /f%
Fied speciic speed? [JEEN it 5165 Motor current | 819 Il 503 | (famps
Line freq. B0 Hz w1 LDadESt'thEthD:WP“W&;; Motar power| (L3310 (Il 330 ik
KW 75w Bty -- y
Bad Vaitass A Annual energy [ 1658 [l 1852 |||nfch
Moter rpm & 1170 aonral cost | IL_ 126 (I 136 _|]s1000
Eff. class Energy efficient  w nndal cost | il o L~ :
L 00 |
|
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May bom t6i vu hdéa & luu luong 450 m3/h

Existing Optimal Units

End suction sewage ] Voltage 3] 460 Purnp efficiency |[|[ 805 |||I[ 804 | [|%
: | Estimate FLA | Mator rated power| ||| 78 I 28 | Ik
;rTvrngrl;:rm I Fulkload amps Gf 1186 Motar shaft power| ||| 239 Il 23.9 [ [kw
& . : e
Units: e Size margin % S Pumnp shaft power | (|| 238 Il 238 ||k
Kinematic viscosity (c5)5| .00 Eeriding fre:;t Dhn _| "D‘?':TS Motor efficiency | 8929 | | 8433 | Yo
Specific gravity 5 1.000 heudly | Matar power factaor [ 520 ] =30 %
#stages 31 Flow rats, e/t S Motor current | (|| 547 Il 287 | [lamps
— Vi
Fixed specific speed? (S0 E d.. . s g Wotor power ||| 257 (I 258 | ik
tim. method Bawer
Line freq. B0 Ha W] s e l\:qojorokw nga: Annoal energy ||| 1810 J{I[ 1604 |{nih
Mt Koy ]% Voltage AT a6 Annual cost|||| 132 ()| 132 [||$1000
otor rpm #1170
B class Energy efficient v Annual savings potential, 1,000 | 00 |
Optirization rating, % ||| 297
107
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M4y bom t6i vu hda & luu lugng 340 m3/h

Existing Optimal LInits

End suction sewage. w| voltesgg . .455 FPump efficiency | 70.0 | | 787 |l
Purnp rpm 21170 : — Motar rated power | 75 | | 168.5 |||k
Drive Direct drive Fu”'loéd amps.“——] ‘179_.5 Motor shaft power 177 178 ||k
Units  mt3ihr, m, ki W Size mafgﬁ’ﬁl: P : ;
me LR = Pump shaft power||[Ta77 772 ||k
Kinematic viscosity (c5) = 1.00 || - :
Specific gravity 5 1.000 ORI hotor efficiency | 91.5 | | 2.8 |[|||%
# stages 41 | o fate ot "l Motor power factor | I 483 I 227 |[|[%
Fixed specific speeo? [ o e 1_5-”’ Matar curent | ([ 431 |l 231 | |flamps
Creteo EOEET Load estim. method Fower w Mot .
w75 =] Motor kw3 193 otor power Il 183 [|If 19.2 ||k
Motor rpm 3 1170) Voltage 3 450 Annual energy | 1613 | |I[ 1605 |||tk
Eff. clags Energy efficient Annual cost | 133 | | T332 | $1000
| 01 |
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Tram bom nang sau khi thay mot bom 16n bang

mot bom nhd hon

Ong dan dong
(Khong theo ty L&) trong lwc
EL. +11.3 m

Mat dat
EL.+6.4m

Bao [EL-1.76m May bom Ié&n:
dong EL —2.06m 760 m3 lAgic’y
18,4 m cot ap)
57 kW
Bd?ézan May bom nhé:
LWL Bom ph 438 m®/ gio

nho 15.5m
Bom ba 27 KW

San
El.-5.6 m
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Bom phu nh6 van hanh hi¢u qua ¢ lvu lwgng thap,
giup loal bé 2/3 ton that ma sat

e
27 % “‘\%‘O
- ot
24 ‘(\@-\“
£ 21 -
o
"2 18 + " Giam tén
<O+ thatma
O 15 - - sat
12 -
9 T T T T 1
Luu lwong, m3/h 0 230 450 680 900 1100

Lwu y Viéc lya chon kich thwéc cia bom ban dau, kha nang dy phong san
c6 va dac diém cda hé thdng khlen viéc sir dung bién tan (bo diéu téc) trer

nén kém phu hop déi véi hé thong cu thé nay. o
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Sau khi thuc hién thay doi thiét ké:

Existing Optimal LInits

Pump efficiency 735 Ml so3 [l
flotor rated power 75 26 ke
biotor shaft power 251 Il 230 ]| e

| |
| |
| |
Size margin %50 Pump shaft power||[| 251 [ 230 Ky
| |
| |
| |
| |

Operating fraﬁakng Motor efficiency 931 | 934 | ||%
: $/lowhr 30 0820 hotor power factor BO.E 827 ki
#stages J; Flow tate, m:3h g Matar current 559 |l 374 | flamps
Fixed spemﬂc speed?m Head tool ! hotor power 270 24 B ki
el st g lfgm Annual energy ||| 1753 (I 1800 | |[Meiih
_— a ' Ngg M:;E[t::zé il Annual cost |(|_14.4 ] 131 | $1000
Eff. class Enetgy efficlent Annual savings potential, §1,000

Optimization rating, % (|

- e o
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ORI AND TRAER e oL TR AT

Lap dat may bom

Mot bom c6 lwu lvong
438 m?*/h (twong dwong
1.928 gallon/phut) da
duwoc lap thay thé cho mot
bom thong thwong 795
m3/h (twong dwong 3.500
gallon/phat) trong tram
bom nang nwdc thai gdm
3 bom.
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Nghién ctru dién hinh 2:

Hé thong nude khir khoang
tai OAK RIDGE

& v (i
«Gatewa - ik

ST OF

Bay gio, chung ta sé chuyén tir mgt hé thong chi phoi boi
cOt ap tinh sang mogt hé ;héng hoan toan chiu anh huwdéng
bdi ton that ma sat

Ung dung:

= May bom nuéc khir khoang dwoc str dung dé lam mat
trong quy trinh san xuat

» Thi€t k& bom va dong ca ban dau (4 bodm song song ):
Bom 840 m3/h @ 89 m coét ap, 1 785 vong/phut
Pbong co 261 kW, 2300V, 1785 vong/phut
Yéu cau hé théng hién tai:

272 m3/h @ 43 m cot ap (Udc tinh bao thu, co
thé con thap hon)
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ORI AND TRACE e oL TR AT

Tram bom nudc khu khoang va nudc tu thap giai
nhiét phuc vu khu t6 hop ning luong nhiét hach

- —-—
Q < Global BP9
= ootn. Y
WOUSTIV AT TRACE i e AN (TSP AT

Luu do dong chay don gian

Bom nwéc khir khoang( 4 bom)

T

Tai lam mat tir B0 trao (:101
toa nha nang nhi¢t dang tAm
lwgng nhiét hach phang

< l

Bom nwéce thap gidi nhiét (6 bom)
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Ngay ca véi mot wde tinh bao thu cung da cho thay ré tac
dong ciia ton that do tiét lwu va hoi luu dong

120
‘\

90 / \ ! ——
€ / Piém hoat dong N
E /
= 60 Udc tinh bao tha cua
(&) o< yéu cau thyc té

’ /

0 250 500 750 1000
Luwu lwong, (m3/h)

Két luan: Hé thdng dang tao ra c6t ap cao hon dang ké so VO
nhu cau thyc té. "

- 2K - W

T
-

Van hanh bom ngoai ving thiét ké s& dan dén ting
chi phi van hanh va bao tri

Mot trong nhirng hdu qua dién
- % hinhla hong phét sém hon
.~ binh thuong
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Ap dung cong cu PSAT cho cac dleu kién do dugc tai hién
truong cho thay tiém nang tiét kiém dang ké

Existing Dptimal - Units
AP| doble suction v Watage 3] 2800 Purnp efficiency |||l 572 ||l 802 ||
. s | Estimate FLA_ Miotar rated power ||| 335 [ 110 | |k
urnp rpm
Drive Difect diive_w Flinae amps_w Mator shaft power | ||[ 1446 |lI[ 1024 | [[kvy
Units [miGihr, m, ki w _S'ZE m_argm"%!l@ Purrp shaft power | ||| 1448 J[I[ 1034 ||k
Kinematic viscosity (c5) J 1.00 PG friimhn I “IEJJEI Wotor efficiency [ oza [ 255 |||%
Specific gravity H% e . ;hr:ﬁfgg MWotor power factor | (|| 720 [ 284 |||%
l o rate, m® e
#stoges S = Motor current ||| 438 I 314 | [lamps
Fixed if d? [ Head, i S {2
el Specmc speed: | 2 Hi = | 154 |:| | | 1|:|8 2 | kW
0 - = Load estim. method P hatar power ; :
e o E0HE ¥ 2 M40 |[I[ 9422 | [nwh
S v Matar kW 5 Annual energy : :
Motor rpm 5l 185 Valtage § Annual cost| || 7ze | &1z | ||$1000
Eff class Gtandard efficiency —_—
- Arinual savings potential, $1.0 216 |
Optirnization rating, % J|_703 |

Mupc tiét kiém tiém nang
hang ndm wéc tinh khoang
22.000 USD
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Str dung wo'e tinh cot ap bat bugc thay vi cot ap van hanh
thue té c6 thé tiét kiém nhiéu hon

|Condinon &

AP double sustion ]

AP daubla suction ]

Pump rpm 5[ 788

Drive Ciract diee ]

Unite g, fi, &5 w]
Kinematic viscosily [cS);rBG
Specific gravity 1 000

#=tages j
Fized specific Speed?m

Pump prn 211785

Oz Direct diva wr|

Lints LA
Kinematic viscosity (05 - ]_'15[{
Bpaciic gravity 1‘| 0o

# slages L_

Fized specific spead?

Line frag. B0 Hz

ki 335wl
Wiotor fpm 1785

Eff. class Stendad sficiency =

Yoltage Sf 2300
Estimats FLA
Full-load amps 5,' 1008

Size margin, %4 [

Linz frac. B0 Hz =

kit 35w

Motor rpm 31706

Eff cless Stand=rd eficiancs w|

Soltage 2 2900
Estimale FLA

Ful-lnzd amps gf?‘j_ﬁ‘

Size margin %4 0|

Dperating fraction 100

Siawhr 2| 00640

Flow rate, i3k !—-|. i)
Head tool| Head, m & 112

Clparating fraction i .0 ﬁﬁ:

Load estim. method  Pawer ﬂ

Load estim. method  Fower W

Motar k¥ 5l 1540 Matar ki ] TEAT
“oltage 5 3300 Valizge 3 3300/

Condition & :
Existing Cptimal Linits Existing Gplimal Units
Pump efficiency ||[[ 57.2 |l sz ||| ||
Mator rated power |[I[ 335 [ 170 ] [l TR || T | (0
Matar shaft power | |[[ 1246 ||| 1032 | [k 1445 (I35 | |k
Pumnp shaft power | |[[ 1456 | ([ T07.4 | [kt |
Mator efficiency ||| 938 ||l 955 | [ g3e ([ exr | ll%
Matar power factor ||| 780 [l 864 | % | || B2
Wator current 49.5 | 31.4 Arps 49:5 | | 123 | llarmps
Watar power [[[[ 1500 |l ToeT | [lew 1880 (I ara | [fl
Annual energy |[[[1345.0 ([ T9se2 | v || ([Esan | (=859 || (e
Annual cost|||[ 728 || 512 | s10c0 || | 72e (I C1se ) |isto00
annual savings polential, $1,000 || 21.6 | 53.1

Cptirmization rating, % ]E

Mupc tiét kiém tiém nang
hang nam wéec tinh
khoang 53.000 USD
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Chung t6i da xem xét mot so lwa chon

= Catbétcanh bom
= Thay may bdm mdi, nhé hon
= L3p bién tan diéu khién téc do
Nhwng cudi cung chiing t6i da chon mot

giai phap doc dao

121

Mot dong co 93 kW, 6 cuc (1190 vong/phut) da duoc
lap vao bom nudc khir khoang hién cé

. 122
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Hoat dong cua may bom ¢ toc do thap da loai bo
phan 16n ton that tiét luu

120

0 - T
0 250

750
Lwu lwgng, m3/h
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Tiét kiém khoéng 43.000 USD moi nim dat dugc
nho str dung dong co toc do cham hon

Condition & Condition B| [Condition A Condition B
AE il sl *‘i B ol s "l Existing Qptimal Units Existing Qptimal Lnits
Purmp eficiency |||[ 573 ||I[ 802 | [% [E6a || 502 |f=
Pump pm 21768 Fump g 211765 Notor rated powsr EE [ tam || [fkw EECT || T S
Crive Iisei driv Drive_Divact diive w| Miotar shatt power | ||[ 1446 ||| 7034 | [lkw T |
Units _Sivfhr, i i el Urite _Trrsihr m KV w] Purmp shatt pawer | [|[ 1486 |[I[ T03.4 || [lowr 559 |||I[ 294 ki
Kinernatic viscosity (cS)i@ IKingmatic viscosty (CS)_-I_I_I_ﬂ_ Motor eficiency s g— | 555 | |I% a1 | | ia |l
Spesic graity a1 000 L g.r?wt“[—_ mator power factor | ([ 7a0 |||I[ s6.4 | [|% 4a.2 |[ITesz |l
Hielages Sty E Motar current | ||| 195 [ 314 | amps || | 518 | |_{§3 Ilfamps
Flxed specific speed? _I—r--‘-i' Fized s_peciﬁc.speed?@ Motar power 1540 |_108 7 | ([l [C&20 | | e |lew
tine v, IS Annual energy |||[ 134.0 ||| 948.2 ] [Mwh g [ ey | D
: e Annual cost| ([ 728 [l 52 | [Froood((] 293 195 |[BI000
: Wictar rprr w) 1785
Efl, class Slandard efiiciency Eff class Standard eficiency v Annual savings potential, $1,000 [_21.6 [ 55 |
\iuhage% 5 it ﬁﬂ__ Optimization rating, % [ 70.3 [ 574 |

Fulkload amps ‘n[ﬂﬂ Full-load amps ﬂjmm

Siza margin, %ﬁ]: Site margin.%gﬁ

Dperating fraction _‘I_ELU Ciperating fraction 3 1 000
Fhhr 5[0 0820 Fitkwhr 5 0 0540

Flow rata, 3 SES5FS Flaw rate, micih 4 973
Head tuull Head, m 5[ 112 |Haad|uu|| Head, m 5| 427

Load estim. method  Prwer |
Molorku’\-’.‘| ‘lﬁlln

anlagp— 2300

Lead estim.

ch tiét kiém tiem

nang hang ndm wéc tinh

khoang 10.000 USD
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Tiet kiém tién va nang lu’o’ng

= Giam chi phi dién hang nam hon 50.000 USD (bao
gdm ca céac céi tién khac trong hé thdng)

= Giam tiéu thu dién nang hang nam hon 900.000
kWh

= Chi phi dau tw cho déng co' méi: 12.000 USD

= Th&i gian hoan von: khoang 3 thang

125
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C6 mot sé loi ich quan trong ma gian tiép dat duwoc

= Téc d6 tiép xtc bé mat phét gidm, gilp tang tudi
tho phét lam kin

= Bom hoat dong 6n dinh vé mat thay lwe hon, dong
nghfa véi viéc gidm hw héng va nhu cau bao tri

= Mtrc do tiéng 6n gidm rd rét — ca trong nha bom
va trong tda nha chinh cua khu Nhiét hach (khong
con can s dung thiét bi bao vé thinh giac)
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Nghién ctru dién hinh 3:

Hé thong bom nudc thap giai nhiét

127
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NHIEU BOM CHAY SONG SONG:
Moty twdng tuyét voi...

KHIPU'O'C VAN

HANH DUNG CACH T

.|||I|JJ|||||||||II |

Thuc té thwdng c6 xu hwdng van hanh nhiéu bom hon mrc can thiét, diéu
nay lam mat di y nghia ban dau cﬂa,viéc lap dat nhiéu bom — dé la dé linh
hoat theo tai va tiét kiém nang lwvong. -
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So d6 dong chay don gian hoa cua phan
nudc thap trong hé thong nudc lanh

Van diéu khién ap suéat

vong qua may lam mét\
I I

Thap lam

May lam mat (3)

|

Van diéu khién
ap suét binh ngung

@‘ (5)

Van diéu khién nhiét do vong \ 5 may bom thap, mai

qua thap lam mat may bom 20 kW

129
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Picu kién hién truwong ghi nhan: Chi 1 may lam mat dang hoat
dong, nhung ¢6 téi 3 hoic 4 bom thap giii nhiét dang chay

Van diéu khién vong qua bi Chi c6 mét

ket & trang thai mér\ /méy Lam mat

| | < dang chay

May lam mat (3)

\ Van diéu khién ap

suat binh ngwng bi
tiét lwu manh

Thap lam
mat

€))

Van diéu khién nhiét do vong
gua thap giai nhiét dang dong
(van hanh bang tay)

3-4 trong s6 5 may
bom hoat dong binh
thwong
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Cac hanh dong khic phuc ban dau rat don gian

= Stra mang van trong van bypass bi ket m¢, loai
bd hoan toan dong bypass khong céan thiét

= T4t tat cd bom thap giai nhiét, chi gitr lai 1 hoédc 2
bom hoat déng, tuy theo thoi diem trong nam

= Két qua tiét kiém: khoang 30 kW dién tiéu thu,
twong dwong 14.000 USD méi ndm

8 im @

uuuuu

Xem xet thém cho thay con nhiéu
co hdi tiét kiém nang luong khac

132
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Hiéu suat do duoc khi chi van hanh mot bom ban dau duy nhat (khoanh
ving bom va dong co trén biéu db hiéu suat)

Existing Optimal Lnits

Erid sustion ANSVAP| | Voltage 3 480 Purnp efficiency ||| 569 |l =38 |[%
pimp e SR ES.timjt-é'FLﬁ_ Mator rated power ||| 26 [ 11 [ [k
Drve RS = FU||-|°?C| amps.,ﬂ *-1?{-1_ Motor shaft power| ||| 145 J|f[ =29 ][k
Units _m3dhr, m, ki | Size margin,% 3] Pumnp shaft power|[[| 145 [l 88 ||k
Kinermatic viscosity (c=) . 1.00 Ugerating fractionﬂ: 1]30[[ Motor efficiency | 81 | | 920 |[%
Specific gravity 31.000 ' Wiotor power factar ||| 789 J[I[ 222 ]|
# Stages Mator current [[Jf 25.8 |l 16.4 | |lamps
Fixed specific speed? [l Motor power | ([ 15.8 [ 10.7 | [k
Line freq. B0 Hz | Annual energy ||| 1384 [[I[ 939 |{IMwh
o r:fﬂ% Annualcost ||l 75 Il 51 | [|§1000
Eff class fiveiage ] Annual savings potential, $1,000
Dptimization rating, %

Tiém nang tiét kiém
hang nam: khoang

2.500 USD 133
2 -::.siébal s

. Gateway
e o .
STy AN T .

Lui la1 mot budc dé€ xem xét nhu cau
thuc su

Nguyén tac chung cho mdy lam lanh:
3 gallon/phut nwéc thap cho maéi tan lanh

(rng v&i d6 tang nhiét 6°C cua nwdce thap
trong tredng hop chiller cé hiéu suat khoang
80%)
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Nhu cau woc tinh cia may lam mat, dua trén
quy tac kinh nghiém 3 gpm méi tan lanh

Existing Ciptimal Lnits

End suction ANSUAP| v Voltage SR Pumnp efficiency | I[ 314 |I[ 820 |||%
g Estirnate FLA Motor rated power| ([ 26 Il & | |[lkWy
Purp tpm g A760 Full-load amps 3] 421
Drve | G o ihefﬂ{* Motar shaft power || 145 |l &5 ||k
Unite: ke, oo KA - f - DDBGI Pump shaft power (| 148 |l 58 |||Ikiw
Kmemancwscosny(CS)w 1.08 perating ract|0nj1— hMotor efficiency | q1.7 | | 0.3 |||1%
|
Sl et e Motor power factar | |[* 76.8 | ||[ 822 |||
# stages j]'Z__-
Fixed specific spaed? [JEH Al i 12 Motor current ||| 268 || 8.3 | |lamps
Line freq, (B0 Hz. W Load fstin mEthUdﬂW_ﬁ*‘_"i ator power | || 188 [ B0 f||fkw
kwﬁ % w Miﬁg{t:\’:g s Annual energy ||| 1384 |l 534 |||hvih
Motor rpra = 1775 : Annual cost | il | | 28 | §1000
Eff. class Average b
4.5
Tiém nang tiét kiém /
hang nam ~ $4 600
135
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Mot co hoi tuy€t voi, nhung...

KHONG CO QUY VON
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Bién cac van dé bao tri thanh tiét kiém nang

Canh bom

lwgng...

Buéng bom
(xép chéng

< Global
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Mot tang bom da dwgc thao ra khéi hai bom thap giai
nhiét (mot tién ich bao tri)

[Conditian &) [Zanditian B
Fump pm 2 ﬁg} | 7ED
Drree ik r
Unts _fASde e, | B
linemsatic Wscosity (5] 5 1 Kinamatic vistosity (_cg‘] REH
Specific gravily g 1 000 ‘Eperific graaity & | 000
# stages 5[“? H#atages ﬁff
Fmed spacific spaed? m Foied spacific spoed? E
Line fre|

x| Bom hién dang gan hon véi
m hiéu suat téi wu

Condition &

Condition B

Iedtor d i é
Ef clazs #m@ -

“oltage

Fulkload amps i ..411'
Size rnargin %ﬂ "

Pt or i

“Yolta gé

3

| 460

Existing Optimal Lnits Existing Optimal
Purnp eficiency ||| 566 |||l 836 | ||% 763 | |I[ 820
hotar rated power [ 25 | I 11 ki 26 l T8,
Motor shaft power ||| 145 |[I[ 98 | |fkwy 6.7 (EE
Pump shatt power|[[[ 145 |[I[2.8 ki 6.7 [ e
Motor sfficiency |[|[_91.7 (I 920 | % 575 || 81d
Mator power factar | ([ 768.8 ] I 82.1 % 567 l 0.8
Mator current |||[ 25:8 ||| 162 | farnps 17.1 [To7
Matar power [ 958 | I 10.7 ki l 6.4
Annual energy |[|[ 1222 | 934 | [fmuvh j_Li (I
Annual cost |75 Y[ 50 | [§1000 36 a3
Annual savings potential, $1 400
Optirnization rating, % ([

Pa dat dworc mipc tiét kiém
khoang 4.000 USD mét bom

moi nam
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Van dé mau

139
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Van dé mau
Hé théng c6 van diéu khién gap su cé

Trong vi du nay, phan tich chi phi vong doi (I,_CC)‘déi v&i hé théng duong
ong tap trung vao mot van diéu khié’n. Hé thong gom mg}t qu don, van
chuyén chat long c6 chira mét it chat ran tir bé chlra dén bon ap lwc. Dong
chét lédng dwoc gia nhiét bang bd trao déi nhiét, va mot van diéu khién cé
nhiém vu diéu tiét lu lwong vao bon ap lwvc & mrc 80 m3/h (twong dwong
350 USgpm).
Ky sw nha may dang gép s c6 v&i van diéu khién — van bj hong do hién
twong xam thure gay xoi mon, vai chu ky hdng khoang 10 dén 12 thang, va
chi phi maéi lan stra chiva khoang 4.000 Euro hoac USD. M6t phwong an
dang dwoc can nhac la thay van hién tai bang loai c6 kha nang chong xam
thwe tot hon.
Tuy nhién, trwéc khi tiép tuc thay van mét lan nira, ky sw dw an quyét dinh
xem xét cac giai phap thay theé khac va thwc hién phan tich chi phi vong doi
(LCC) dé so sanh cac phwong an.
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Van dé mau

=

Bé chira
- Van dk lvu
lwgng 15%
(> -
Bom Béhtﬂrao doi .
nhiét

So dé hé thng bom c6 van diéu khién bj héng

Bé chira, bom, b6 trao déi nhiét, van diéu khién luu luong m& & @ 15%, bon ap luc

2.0 Bar
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Van dé mau

Cach hé théng dang van hanh:

Budc dau tién 1a xac dinh cach hé thong hién dang véan hanh va tim hiéu
nguyén nhan vi sao van diéu khién bj hong, sau do danh gia giai phap
khac phuc phu hop.

Hién tai, van diéu khién chi hoat dong trong khodng 15-20% mé&, va phat
ra tiéng 6n 1&n do hién twong xam thwe. Co dau hiéu cho thay van khéng
dwgc chon dung kich c& cho (rng dung nay. Sau khi ra soat lai tinh toan
thiét ké ban dau, phat hién rang bom da dwoc chon cho Iwu lwong 110
m?/h, trong khi y&u cau thuc té chi la 80 m¥h, dan dén chénh &p qua van
I&n hon so véi thiét ké ban dau.

Do dé, v&i chénh ap 16n & lwu lwong van hanh thuwe té, cling voi thuc té
la van‘lién tuc bi hu"h(’)ng ’do xam thyc theo chu ky dinh ky, cé thé két
luadn rang:— Van diéu khién hién tai khéng phu hgp cho qua trinh nay.
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Van dé mau

Bén tuy chon sau day dwoc dé xuat:

A.

B.

C6 thé Iap dat van diéu khién mai, dwoc thiét ké dé chiu dwoc chénh
ap cao hién tai.

Co thé cat lai canh bom dé bom tao ra cot ap thap hon, tir d6 gidm
chénh ap qua van diéu khién hién tai.

Co thé l4p dat bo diéu toc va loai bé van diéu khién Iwu lwong.— Bién
tan sé diéu chinh téc d6 bom dé dat dwoc lwu lwong qua trinh mong
muon.

Hé théng cod t~hé gilr nguyén nhw hién tai, véi ky vong stra chira van
diéu khién moéi nam mdt lan nhw mot phan chi phi van hanh.
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Chi phi cua cac phuong an

Chi phi cho mét van diéu khién méi dwoc chon ding kich thuéc 1a
5.000 USD

Chi phi d& c4tlai canh bom (bao gébm thao 1ap) 1a 2.250 USD

M6t bién tan (VSD) cong suét, 30 kW co gia 20.000 USD, cong thém
1.500 USD chi phi lap dat. Bién tan nay sé ton 500 USD cho bao tri
moi ndm, nhung khdng can stra chiva trong sudt vong doi dw an 1a
8 nam.

Phwong an gitr nguyén hé thong nhw hién tai sé dan dén chi phi
stra chira hang ndm la 4.000 USD, do hw hdng van diéu khién gay
ra b&i hién twgng xam thyec.

Qua trinh van hanh véi lvu lwgng 80 m?h trong 6.000 gid moi nam.
Gia dién 1a 0,08 USD mdi kWh va hiéu suat dong co 1a 90%.
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Van dé mau

100
| _ DP tai 80 m3/h
80 _\ DP tai 100 m3/h
E i
o 60 4 .
© Puong dac tinh hé
3 théng khi m& van
40 4 hoan toan
20 _//
Pudng dac tinh bom
D L T L T L T T L T L T T L 1
0 20 40 60 80 100 120 140 160
DP: D6 chénh ap  Luuluong (m3/h)
budong dac tinh bom va dac
tinh hé thong 145
‘3’ -.‘.Giabal

s
Lo
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Van dé mau - Cac phuong an

100 ; . . :
Déc tinh hé théng lwachon AGD i % hiéu suét
; ; —
Dac tinh hé théng lya chon B
80 4 TS - 100
430 mm impeller // Dégtinh hé théng lya chon C
E o 50
Q.
‘@
o)
<«O-
O 40 - - 60
20 40
Dac tinh téc d6 thap \
0 . | ) ) | ) ) | : | : | ) 20

0 20 40 60 80 100 120 140 160

Luwu lwong m3/h
Puong dac tinh ciia bom va hé thong trong céc truong hgp nhu cat canh bom,
van hanh thay doéi téc do, va cac dudng dac tinh hé théng khac nhau
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« Khivan hanh & cét ap 71,1m, tbng chi phi dién nang hang nam la

11.088 USD

» Khi cat canh bom xudng con 375 mm, cot ap tong ca bom gidm
xuong con 42m tai lvu lwong 80 m3*h. Sy giam ap nay lam cho
chénh ap qua van diéu khién con dwdi 10 mét, phu hop hon voi
diém thiét ké ban dau gL’Ja van, do dé khéng phat sinh thém chi phi
stra chira van diéu khiéen.

« Chi phi dién nang hdng nam sau khi cat canh bom 14 6.720 USD

» Khi lap bién tan (VSD), c6t ap tong clia bom tiép tuc gidm xudng
34,4m tai 80 m3/h. Chi phi dién nang hang nam khi van hanh & toc
dd thap hon la 5.568 USD.

So sanh chi phi

‘3’ & .Giahal
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L

Bang: So sanh chi phi cho cac phwong an A dén D trong hé théng c6 van

diéu khién bi héng

Chi phi Thay van diéu | Cat canh bom Lap bién tan Stra chira van
khién (A) (B) (€ (D)

Div liéu chi phi may bom
Buwong kinh canh bom 430mm 375mm 430mm 430mm
Cot ap bom 71.1m 42.0m 34.4m 71.1m
Hiéu suat bom 75.1% 72.7% 77% 75.1%
Lwu lvong 80m3/h 80m3/h 80m3/h 80m3/h
Coéng suét tiéu thuy 23.1kW 14.0kW 11.6kW 23.1kW
Chi phi dién/ nam (USD) $ 11,088 $ 6,720 $ 5,568 $ 11,088
Van méi $ 5,000 0 0 0
Stra dbi canh bom 0 $ 2,250 0 0
Bién tan 0 0 $ 20,000 0
Lap dét bién tan 0 0 $1,500 0
Stra chira van hang nam 0 0 $ 500 $ 4000

40




Van dé mau

« Cac ban thay nhirng loi ich gi trong cac giai
phap khac nhau?

« Cac ban sé dé xuat phwong an nao va vi
sao?

149

Thong diép chinh ratra

= Diéu t6i rat ra dwoc quan trong nhat vé viéc
nhan dién va danh gia co hoi toi wu hoa hé
thdng bom la:

= Sau khi tham gia khda dao tao nay, t6i tin rang
tai co s& cua minh [cO] _ [khdng cd]
tiém nang dé téi wu hda hé théng bom.
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TUYEN BO MIEN TRU

Tai liéu nay dwoc bién soan trong khuén khé Dy an “Day manh
hoat dong tiét kiém nang lweng trong cac doanh nghiép cong
nghiép 16n théng qua hé théng quan Iy ndng lwong va téi wu héa
hé théng va thwc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dy an IEEP) do Lién minh chau
Au (EV) tai tro, B6 Cong Thwong (B CT) quan ly va Té chirc Phat
trién céng nghiép Lién hop qudc (UNIDO) thie hién. Noi dung tai
liéu hoan toan thudc trach nhiém cua Dy an va khéng nhéat thiét
phan anh quan diém cla bt ky ca nhan hay té chirc nao.
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