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I CHUONG TRINH CHUYEN DICH NANG LUONG BEN VNG VN-EU (SETP) Bs Gl 6b al o
‘—m’ D3y manh hoat dong TKNL trong céc DN cdng nghiép Io'n théng qua hé théng quanlyNL - * Gateway _ W o
BOC (;N G THUGNG va t8i wu hda hé théng va thuc hanh TKNL trong cac DNVVN tai Viét Nam (IEEP) ey CON (1;0\::[1' t(.l,lll: l\\l III:_::“:” o0

CHUONG TRINH PAO TAO CHUYEN GIA
TOI UU HOA HE THONG BOM
Twr 20 den 23/01/2026
Tai: - Khdch san Hoa Binh, 27 Ly Thuong Kiét, Hoan Kiem, Ha Noi
- Nha may Nhvwa Thiéu nién Tién Phong, Hai Phong
- Khach san Menrva, 4 Tran Hung Pao, Hai Phong
Ngay 1 (Khach san Hoa Binh)
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
7 Dbai dién B Cong
8.30-8.45 Phat biéu khai mac Thuong/ VP Dy an
IEEP
8.45-9.00 Nguyén 1y Co ban vé Bom & Hé thong Chuyén gia quéc té
9.00-9.30 G}O’l Ehlcu chuan ASME va quy trinh danh gia Chuyén gia quéc té
hé thong bom
9.30-10.00 Quan sat thyc té: Dau hi¢u nhin biét hé thong Chuyén gia quéc té

10.00-10.15

Nghi giira gio

Nghién ctru truong hop: Thu thap va phan tich

Thu thap dit liéu vé bom

10.15-10.45 dit licu Chuyén gia quoc té
10.45-11.15 Nﬁghl?fl ctru trugng hop: Nhan dang céc co hoi Chuyén gia quéc té
tiét kiém
11.15-12.00 | Cac van dé vé van hanh va béo tri Chuyén gia qudc té
12.00-13.15 An trua tai khach san
13.15-13.45 Céc van dé vé bién tan Chuyén gia quéc té
13.45-14.15 Ngihler.licu:u truong hop: Bién tin trong nha Chuyén gia quéc té
may giay
Thu thap dit lidu: vé do 3 luu chat y
14.15-15.00 1 Hiap du et ve dong cova ut chd Chuyén gia qubc &

15.00-15.15

Nghi giira gio

15.15-16.00

Céc thong s can do: Luu lugng, Ap suat, Cong
suat

Chuyén gia quéc té

16.00-16.30

Cong cu va K¥ thuat do luong

Chuyén gia qudc té
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Ngay 2 (Nha may Nhya Thiéu nién Tién Phong)
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
Dy an IEEP, Nha
8.30-9.00 Chao mung va Gidi thigu may Nhuya Thiéu
Nién Tién Phong
2 A NS ~ X BGD Nha may Nhua
9.00-9.30 Tong quan veé Nha mdy & Lanh dao cdp cao | 1pis Nien Tidn
chao mung
Phong
9.30-9.40 Huéng dan An toan Chuyén gia quéc té
9.40-10.00 Muyc tiéu Pao tao & Chia nhom Chuyén gia quéc té
10.00-10.15 Nghi gitra gio
10.15-11.00 | On tap vé Hé théng Bom Chuyén gia qudc té
11.00-12.00 Tham quan Thuc dia — Khéo sat so bd hé théng Toan bd 16p hoc
12.00-13.15 | An trua
13.15-14.00 Dénh gid Hé thong Bom - Phién 1 Toan b 16p hoc
14.00-15.00 Daénh gia Hé thong Bom - Phién 2 Toan b 16p hoc
15.00-15.15 Nghi gitra gio
15.15-16.00 bénh gia H¢ théng Bom - Phién 3 Toan bd 16p hoc
16.00-16.30 Phan tich cac quan sat va dir li¢u Toan bd 16p hoc
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Ngay 3 (Khach san Menrva)

Thoi gian

Noi dung

Nguoi trinh bay

8.00-8.30 bang ky hoc vién

8.30-9.30 Phan tich c4c quan sat va dir ligu Toan bd 16p hoc
9.30-10.00 Gi6i thiéu phan mém MEASUR Chuyén gia quéc té
10.00-10.15 Nghi giira gio

10.15-12.00 Huéng dan sir dung phan mém MEASUR Chuyén gia qudc té

12.00-13.15

An trua

13.15-15.00

Ung dung MEASUR dé mé hinh hoa céc dy an
TKNL

Chuyén gia qudc té

15.00-15.15

Nghi giira gio

15.15-16.00

Ung dung MEASUR dé tinh todn cac thong s6
cua moi du an T6i wu hoa hé thong bom

Chuyén gia quéc té

16.00-16.30

Chuan bi cho budi trinh bay véi Ban lanh dao
nha may

Toan bd 16p hoc
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D3y manh hoat dong TKNL trong céc DN cdng nghiép Io'n théng qua hé théng quanlyNL - * Gateway _ W o
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Ngay 4 (Nha may Nhya Thiéu nién Tién Phong)
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
. . . ) Toan bd 16p hoc
8.30-9.15 Tong ket cac Phat hién & Co hoi . .,
Chuyén gia quoc té
9.15-9.30 Nghi giira gio
Béao céo cho Ban Lanh dao Nha may Nhya Toan bd 16p hoc
9.30-12.00 A are A e h
Thiéu Nién Tién Phong
12.00-13.15 | An trua
13.15-15.00 Béao céo cho Ban Lanh dao Nha may Nhya Toan bd 16p hoc
' ' Thiéu Nién Tién Phong
15.00-15.15 Nghi giira gio
15.15-16.00 Béo céo cho Ban Lanh dao Nha may Nhya Toan bd 16p hoc
' ' Thiéu Nién Tién Phong
16.00-16.30 CacA budc Tiép theo - Bai tap & Hoi thao Truc Chuyén gia qu be té
tuyen
16.30-17.00 | Phét biéu bé mac Dai dién Van phong

dy 4n IEEP
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Khéa,déo tao 2 ngéy,
Chuyén gia T6i wu hoa hé thong bom

Harry Rosen

Chuyén gia quéc té vé hiéu qué nang lwong ctia UNIDO

Dwa trén noi dung ctia Sé tay ddo tao Chuyén gia PSO ctia UNIDO

Viét Nam
2026
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Kién thirc co ban vé Bom va Hé thdng




Hinh dang dwong dac tinh bom thay déi: Dac

tinh cot ap cho hai thiét ké bom khac nhau
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Lwu lwong dinh mare, m?/gi®

Va cudi cling la dwdrng dac tinh hiéu suat

éu suat. %
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Lwu lwong dinh mirc, m?/gi®
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Mot dworng dac tinh quan trong khac la cdng sut truc
theo lwu lwvong
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Lwu lwong dinh mirc, m3/gio
Slide do Phong thi nghiém Quéc gia Oak Ridge — Hoa Ky cung cép. 5
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Pudng dang hiéu suat thuwdng dwoc vé chdng lén
dudng dac tinh ¢bt ap - lwu lwong cho nhiéu dudng
kinh canh bom khac nhau
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Lwu lwong dinh mirc, m3/gi®

Slide do Phong thi nghiém Quéc gia Oak Ridge — Hoa Ky cung cép. 6
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Cac dworng dac tinh dién hinh, canh bom da got
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Khi thay doi toc dd, cac dwdng hiéu suét
co dang khac nhau
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Slide do Phong thi nghiém Quéc gia Oak Ridge — Hoa Ky cung cép. 8



Thoéng s6 trén nhan may chi ap dung cho
mo6t diém van hanh cu thé
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Lwu lwong dinh mirc, m3/h
Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 9

Hai thanh phan ctia duwong dic tinh hé théng: Cot
ap tinh va c6t ap ma sat hoac cot ap déng
Cot éAp

Cot ap ma sat
thay déi xap xi
R __ theo binh phuwong
Tongcotap |,y jwong

/ Coét ap tinh Ia

tong do chénh
léch ap su’ét + QQ
Cot ap tinh cao tir diém dau

> dén diém cudi
/ Lwu lwong
Lwu lwong

thiét ké 10

To6n that ma sat
hoac cot ap dong




Cot ap tinh bao gom thanh Qhén dé cao, va doi
khi c6 cac thanh phan ap suat
(P4 - P1)

Cot ap tinh (H,) = 5 t Z,-2,
\HE)
D H, (m)
P (kPa)
| Z (m)
‘ g=9.81 (m/s?
p (kg/m?)
8 m @

Pudng dic tinh hé thdng cho hé théng
hoan toan la cb6t ap tinh
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Lwu lwong dinh mirc, m3/gio

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp.
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Gibng nhw moi chuyén ddong khac, sw chuyén
dong cua chat Iong chiu lwc can clia ma sat

Do I6n cia ma sat ti 1€ thuan véi binh phuwong
van toc chat Iéng

2

Van téc =2 Tén that cot 4p do ma sit = K—

Van téc = 1

2g

—

Péi voi duwong éng. K thwong duwoc
xac dinh bang phwong phap wéc tinh
ton that ma sat duwong éng goi la
Van téc = 4 Darcy-Weisbach.

DPéi v&i cac phu kién va thanh phan
nhw van. co ndi va té. K dwoc goi 1a
"hé sb tén that". Noi dung nay sé
dwoc trinh bay ky hon sau.

& i o
«Gateway S -

Pudng dic tinh hé théng dbi véi hé théng
hoan toan la ma sat

50
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\
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Lwu lwong dinh mirc, m3/gio

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp. 14
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Anh huwdng Ién dwong dac tinh hé théng khi
cot ap tinh thay dbi

50
DPwong dac tinh hé

40 - théng méi do ting cot
& ap tinh \ ..........
a 30 4
\©
© 20 .-
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Pwong dac tinh hé
10 - Cot ap tinh théng méi do giam cot
ap tinh
o 1 1 1 1 =
0 200 400 600 800 1000
Lwu lwong dinh mirc, m3/gi®
Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp. 15
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Anh hudng lén dudng déc tinh hé thdng
khi ma sat clia hé thdng thay doi

50
Pu«‘wng dac tinh hé
40 | théng méi do cét ap ma
sat cao hon. \

u 30 1= e,
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DPwong dac tinh hé
10 4 | cotap tinh théng mé&i do cot ap ma
sat thap hon.
0 1 1 1 1 %
0 200 400 600 800 1000

Lwu lwong dinh mirc, m3/gio

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp. 16
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Giao diém gitra dworng dac tinh bom va dudng
dac tinh hé théng xac dinh diém van hanh

50

40 4
£
o 30 -
N3]
3 20 /

DPiém van hanh hoac diém lam
10 - viéc = 800 m3/gio tai cot ap 27,5 m
0 1 1 | |
0 200 400 600 800 1000
Lwu lwong dinh mirc, m3/gi®
Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 17
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Cac may bom van hanh song song co thé qitp
thich nghi v&i cac véu cau thay doi ctla hé thong va
cung cap kha nang dw phong

50 ‘
Lwu y: day la trwong
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£ giéng nhau.
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10 - 2%
0 L] l L) l 1 ]
0 1000 2000 3000

Lwu lwong dinh mac, m3/gi®»

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp. 18



Van hanh bom sonqg song v&i

cac loai hé thong khac nhau

925 m3/gio®’

1112 m3/gio

& i (e
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1
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Lwu lwong dinh mic, m3/gi®

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp.
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Cac may bom bi mon van hanh song song -

Mot may bom sé lan at may bom con lai

e
—
—
-
-

~—

o

Bom khoe

Bdm yéu
Bom yéu nhat

Ghi chu:
Pay la
trwong hop
bom giéng
hét nhau

Trong dé co
mot chiéc bi
mon nhiéu
hon

c = Su suy giam luu lugng

Luu lugng

20



Vi du vé cac may bom song song
tai nha may Ethanol

21

Bom thiét bi hAm soi #1 va #2

Thap
chung céat )
Thiét bi ham sbi
20’ 46 psi (6')

1.6 psi (1.5)

*—

Mtrc s dung nang lwong ctia bom ndi hoi BC #1 (119,6 kW). #2 (120,4 kW)
Bom #2 s&r dung nang lvgng: 120,4 kW * 8.500 gi& =1.023.400 kWh

22
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DPac tinh bom hé théng ham soi

R R R ERGOULDS PUMPS|  cenrmriFLGaL PLSP CHARACTERISTICS o
VleC Van hanh n T | ::;lf;iwmmmé&?ﬁa&_ L
hai may bom | ™ T e e e T
tahl ma}‘/ At 14::___‘:: , _‘\ i EVTNE’ OPEM - \__
ay vi mo s = T = Cot ap thyc té 0
may chi lam | 7N R e 107 Tt
A 1000 5u1n ™ y \z‘q“ Tt J
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() v = ~L UK : - T 20
lam tang chi | - TYREPS AN J| -
phi nang w0 | TN 1 bom -
lwong hang | » — l g
ndmclahé | * — i C
thong them | =g = = = e e o 58
56.287 USD Lwu lwgng tiang thém khi dung
bom th& 2: khoang 300 gpm z
® fam @

Nang lwvong ra
Nang lvong vao

Cong SLfét ra truc dong co Cong sulat ra thiy lwc  _ Hiéu suét bom
Cong suat dién vao dong co  Cong suat vao truc bom

Hiéu suat dong co=

24
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T cdng suat nwdc hodc cdng suat thay lwe, phwong trinh co

thé dwoc md rong dé bao gdm cac thanh phan hé thédng bom

nham xac dinh kW

I/s - m - Khéi lwong riéng twong doi

Cong suét thuy lwe =
g y it 102

Cong sudt vao bom (kw) = —=ond suat thuy lye

(hodc céng sudt ra déng co) Hiéu suat bom
Cong suat dong co'ra

Hiéu suat dong co’

Cénﬁuét vao déng co(kWe) =

AN

Va cudi cung, chi phi van hanh déng co =
Céng suat vao dong co * Thi gian van hanh * Pon gia dién

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cép. 25
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M& rong phuwong trinh cong suét. ..

kW =

Lwu lwong (I/s) * Tong cot ap (m) * Khoi lwong riéng twong doi

102 * e * Nm™ Nvid

Lwu lwong Cac co héi & cép
Téng cot ap do he thong

Ne = Hiéu suat bom
— LA Ay aa Cac co hdi & cap do
Nm = Hiéu suat dong co thanh phan

Nvid = Hiéu suét bién tan

kWh = kW * h (Gi®)

26
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T6i wu hoa hé théng bom:
Xac dinh hé thonq

Lwu lwong d!nh murc nao? —
Cot ap nao ?:

Cong suat vao

MCC

Slide do Phong thi nghiém Quéc gia
Oak Ridge cung cép.

27
8 dam @
Tiéu chuan danh gia bom va
Tai liéu hwéng dan cua ASME
Energy Guidance for ASME
‘ Assessment for . Lkl 99
Pumping Pumping Systems
Systems

28
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T6i wu hoa hé thdng bom 1a qi?

> Téi wu héa hé théng bom 1a mét phwong phap tiép can co6 hé théng
dé danh gia cac may bom tiéu thu nang lwong cao nham xac dinh
cac co hoi tiét kiém nang lwong.

> Sau khi sang loc so bd cac hé thdng bom, tiém nang tiét kiém cua
cac bom dwoc chon sé& dwoc xac dinh bang cach do ap suét, lwu
lwong va cong suét tai hién trwdng. D liéu nay duoc két hop voi
di liéu van hanh hé théng bom dé xac dinh dwong co sé tiéu thy
nang lwong va cac yéu cau thuc té cia hé théng.

> Coéng cu phan mém PSAT clia Bé Nang lvong Hoa Ky (DOE) c6 thé
dwoc st dung dé cung cép cac phan tich so bd vé muic tiét kiém.
Néu cé co hoi tét, mot phan tich chuyén sau hon cé thé dwoc thuc
hién dé xac dinh phwong an cai thién cé hiéu qua nhat vé mat chi
phi cho viéc téi wu hoa hé théng bom.

29
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Mot phan nhd cac ddng co chiu trach nhiém cho
phan I&n lwong nang lwong tiéu thu

90 +
80 -
TAS S

60 - » >
50 - { S 10% S6 Iugng

z tiéu thu 80% nang lugng
40
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Phan t

7 7

Dai cong suat dong co

30
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Sang loc so cip va th& cap

Sang loc so cap

Sang loc thir cap
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Chinh sach va quy trinh
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Slide do Phong thi nghiém Quéc gia Oak Ridge cung cép.

Tai ly tdm Idn, hoat
ddng nhiéu

thai hoac kinh nghiém

IPhan loai dua trén trang :

Uu tién cao
nhat

# < Glabal
" Gateway

m Y
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Xac dinh cac co hoi tiét kiém tiém nang

Bon nguyén nhan phd bién khién hiéu suat hé thong

bom khéng dat téi wu

> Céc thanh phan dwoc I&p dat khdng hiéu qua tai diéu

kién van hanh dién hinh

> Hiéu suét cha cac thanh phan trong hé théng bom da bj

suy giam

» Luwu lwong hoac cdt ap dang cung cap 1&n hon mac hé

thdng yéu cau

> May bom dang van hanh trong khi hé théng khéng co

nhu cau

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp.
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Quan sat thwe dia dé xac dinh co’ hoi tiét kiem

> Van bij tiét lwu dé& diéu chinh lwu lwong

> DPuong hoi lwu (re-circulation) thworng xuyén mé

> Hé thdng nhiéu bom song song vé&i sbé lwong bom van
hanh khong dbi

> May bom van hanh lién tuc cho mét quy trinh san xuét
theo mé

> Tiéng 6n do hién twong xam thuc (tai bom hodc cac vi tri
khac trong hé thong)

> Chi phi bao tri hé thdng cao

> Céc hé thdng da co s thay dbi vé chirc ndng van hanh

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap.
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Cac véu td anh huwdng dén do tin cay clia bom

| Do tin cay cua bom

| Loai | | Lap dat | | (’ng dung | | Hoat déng | | Bao tri |
| |
| cokhi || Thuylwe |

Bom hat Bé dat may Phét lam kin | BEP Bat bao tao
don Can déng O bi RPM Tat Céng cu
Bom hit doi| truc Béi tron IMP. DIA. Lwu lvgng Ha tang
Bom da tang g;;:mgn Truc bom Bién dw nho nhat H6 so van
canh ] g ong . phéng Lwu lwong hanh
ANSI Ung suét Khép nol NPSH I&n nhét
API dwong ong Hoat dong

song song
Bom truc

dirng
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Cac phan cla tai liéu tieu chuan/hwéng dan

Céc phan trong Tai liéu Hwéng dan/Tiéu
chudn ASME EA-2-2009:

1.

Pham vi va gidi thiéu
Dinh nghia

Tai liéu tham khao
T6 chire danh gia

Thue hién danh gia

N SO A DN

Phan tich dr liéu

Béo cao va tai liéu hoa

Cac linh vwe can thao luan

35

Tiéu chuan ASME

Chwong 6:

Phan tich dir liéu
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Tiéu chuin danh qia hé thdng bom
6. Phan tich tr dir liéu danh gia

6.1 Cac nguyén nhan pho bién va giai phap khac phuc tiéu thu
nang lwong qua murc.

6.1.1 Giam cot ap hé théng
6.1.2 Giam lwu lwong dinh mirc ctia hé théng
6.1.3 Dam bao thiét bj hoat ddng gan diém BEP
6.1.4 Thay déi thoi gian van hanh hé théng bom
6.2 Tinh toan co ban vé co hoi giam thiéu nang lwong
6.2.1 So sanh mirc str dung nang lwgng hién tai va toi wu

6.2.2 Mtrc nang lwvong tiéu thu du thira
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Giai phap cho tiéu thu nang lwong qua mrc

Giam cot ap hé théng:

> Loai bé/giam tiét lwu khéng can thiét
Vé sinh cac thanh phan bj bam ban hodc tic nghén
C6 lap cac dwdng dan dong chay khéng can thiét
Thay thé dwong dng cii hodc bj &nh mén
Tang kich thwéc dwdng bng

Giam sb lwong van va phu kién

V V V V V V

Tang mirc nwéde bé hat/cap
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Giai phap cho tiéu thu nang lwvong qua muic
Giam lwu lwong hé théng:

» Duy tri chénh Iéch nhiét dé trao dbi nhiét phu hop bang
cach giam Iwu lvgng nwéc lam mat.

> C0 lap dwdng dan dong chay khéng can thiét.

A\

Kéo dai thoi gian bom day va xa trong quy trinh theo mé.

> Tat hodc gidm lwu lwong khi khéng can thiét.

39

Biéu do twong quan Coét ap-Lwu lwong

Bdm, c6t ap hé théng va luu lugng dinh mitc
80
= = = = Ddc tinh bom H-Q
70 4 B&c tinh hé théng H-Q
- m H-Q Bo luting
- ™ H-Q Yéu cau
50 ]
E
& 0
&
30
20
10
0 ’ , y . .
0 100 200 300 400 500 600
Luu lugng dinh mic m3/h
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Phan cong suat duw thira dwoc cung cap

Cot ap,m

80

70 4.

60 -

40 -
30 -
20 -

10 A

Bam, cot dp hé thong va luu Iugng dinh mic

= = = = Dic tinh bam H-Q
Béc tinh hé théng H-Q
] H-Q Do luting

B H-Q Yéu cau

100 200 300 400 500 600
Luu lugng dinh mic m3/h
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Tiéu chuan ASME

Chwongq 7:

Bao cao va tai liéu hoéa
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Tiéu chuan danh gia hé théng bom
7.Bao cao & Tai liéu hoa
7.1 Gi&i thiéu
7.2 N6i dung bao cao
7.2.1 Tém tat diéu hanh va Bang tdng hop duw an
7.2.2 Théng tin chung vé co sé&
7.2.3 Muc tiéu & Pham vi danh gia
7.2.4 Mb ta hé thdng
7.2.5 Phwong phap thu thap di liéu
7.2.6 Phan tich di liéu
7.2.7 Buwong co s& nang lvgng
7.2.8 Céac co hdi tiét kiem dwoc xac dinh
7.2.9 Khuyén nghi thuc hién
7.2.10 Phu luc
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Tiéu chuan danh gia hé thdng bom
7. Bao cao & Tai liéu hoa

7.3 Diéu khoan vé viéc danh gia cua bén thir ba

7.4 Xem xét bao cao cubi cung b&i cac thanh vién nhém danh
gia
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Tom tat
> Tém tdt mire st dung nang lwong hién tai
» Trinh bay cac dy &n tiét kiém nang lwong da xac dinh
voi: Lwong dién tiét kiém hang nam (kWh), so tién tiét
ki’ém duwoc, chi phi dy@ an wéc tinh va thdi gian hoan
von don gian. Cac dv an thwdng dwoc phan loai la:
» OMMs — Giai phap van hanh
> ECMs — Giai phap bao ton nang lwong
» ESMs — Giai phap cung cap nang luvong
> Tom tat phan tram tiét kiém va loi ich méi trwdng.

‘.E,' < Gisbal

. Gateway HES

@
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Céc bién phap tiét kiém chi phi n;:,? :ﬂ:,,?,g Sétién | Chiphi | Hoan von
duroc ab xubt nang nam | \rong nam | ban dau | don gian
(kWh)
GIAI PHAP VAN HANH

om1 Khéi dong chwong trinh quan Iy hiéu suét
OM2 | L&p dat ddng hd lwu lwgng méi tai tram Scenic $2.000
oMm3 Diéu chinh téc d6 bom giéng Lochrem 59.953 $3.573
om4 Diéu chinh téc d6 bom Tutt 9.665 $1.011
OM5 Biéu chinh tdc dd bom Scenic 48.646 $3.069
OM6 Lap d&t bo didu nhiét do thap

GIAI PHAP BAO TON NANG LUQNG
ECM1 | Thay thé Bom/Bién tan Giéng San bay s6 1 58.897 $3.616 $30.800 8,5
ECM2 Cai thién hiéu suat Giéng San bay sb 2 150.650 $9.250 $19.800 2,1
ECM3 Cai tién bom Union Street 72.024 $7.764 $25.300 &9

GIAI PHAP CUNG CAP NANG LUONG
ESM1 Ngan chan van hanh 2 bom tai tram Tutt $3.194
ESM2 Chuyén dbi biéu gia dién $17.585 -

Chi phi va lwgng dién tiét kiem dwoc 399.835 $45.841 $77.900 1,7
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Th ~n t- LIV, L] > rd
ong tin chung hién tai cua co s¢
e

C é c tra m bo,m Cé p Electiic Acct # Location Station Hame 2009 Cost
. 3734530273 Correr of Old Werronihey 37 Airpott Wells $60,355

h h Y 4 > I - 5400427215 1595 Glenmare Rd Tutt Purmp Station $30,506
CNO Nnna m ay X y 8626205571 2141 Guaillochrem R Lochrem el 525,58
- > = 3438735241 Scenic Rd Scenic Boogter Station §19,225

n u’o’c th al 5437034171 1850 Union Rd Union Road Booster Station $19,054
7834405113 DKE A Bostil Pump Station F14,120

2028257738 Country Club Difve Gl Pump Station 13,90

7196445516 2052 Diewiney Rd Ok Lake Pump Station §10,1680

T The higl angigy. use ; Ellison el $9,151

, A 137029 repr g 66% of GEID 2009 strano Booster Station 6,285

5 tra m du’n g dau 353290 energy costs were reviewed to pKinley Pump Station §5.310
" 53azaq evaluate potential energy savings. Intake Scresn $3,904

dé du,o,c dénh gié 58295 m T Trerhich Bistr Pump Stetion $3,508
. 5493235672 4458 Glenmare Rd Office $2,822

4217767385 47192 Courtry Club Drive UBCO Reservir $2,473

5303004369 533 Big Rock Court Big Rock Booster Station $2,380

2325753172 4458 Glenmare Rd Shap $1,497

3280893061 Mekinley Rd Athur Court Reserair & Pump Station $1,213

46160001734 2329 Boiem. Eglach, Bstr Station Aux 3743

5700423053 540 Reyrolds Rd Cook Dom Pump Station 3635

5409641 365 550 valley Rd Raizenen Rd PRY 3632

24487457958 800 Packinghss R Scenic Ressrir 3522

3203030962 1245 Reyrolds Rd Cooks |rr Pump Station 3451

6081212108 2635 Dry valley Rd Diry Walley PRY 3241

4710545390 70577 Rifle Rifle Rd Pump Station $221

5286062985 127205 Sexsmith Rd St Rosd Well $194

4366273409 |1210 University Wy { Concass | wector el #1 30
Total $235.924
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Thong tin chung hién tai cla co s¢

Phan boé muc tiéu thu
nang lwong cho viéc bom
nwé&c trong mot dé thi

Tram bom tang
4p 54%

Van phong va
Van giam ap va nha xudng 2%

bé chira 3%

Giéng
khoan
41%

Hinh 11 Vi dy vé so d6 quy trinh

BE ling cit
Nude thaithd =}

Nudc this s il i

B ling gai down 2

So do bé tri nha may
xr ly nwére thai
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Mo ta hién truedng, vi du

Nha may cé mét hé théng nwéc 1am mat tich hop quy mé 16n.

C6 6 khu vuc thap gidi nhiét voi nhiéu,thép gjéi nhiét tai hién trwdng.
duwoc két ndi v&éi nhau bang cac vong cap va hoi nwédc lam mat.
C6 tbng cong 20 may bom trong hé théng nwéc lam mat.

Khoéng 13 m’éy bom (96ng suét tor 300-600 HP mbi may) hoat dong tai
bat ky th&i diem nao dé cung cap lwu lwgng nwéc lam mat can thiét.

Lwu lweng tudn hoan xap xi 150.000 gpm.

49

Muc tiéu va pham vi danh qia, vi du

Viéc danh gia can tap trung vao hé théng nwéc lam mat tai nha may.

Hé théng 1am mat bao gdbm nhiéu hé théng dwoc két nbi lién thong voi
nhau.

C6 6 Thap giai nhiét (CT) dang hoat ddng. M6i thap c6 tir 2 dén 5 ngan.

Tai mdi CT c6 mét tram bom thwdng g’ém 3 may bom, trong do 2 may
hoat ddng va may th&r 3 dwoc gilr & ché dé dw phong.

Tuy nhién, riéng Thap CT 4 chi cé hai may bom c6ng suat 600 HP.

Tat ca cac hé thdng déu duwoc két néi véi nhau, nén rat khé dé hiéu
toan dién vé nhirng gi dang dién ra trong hé thong.

CT4 dwoc chon lam muc tiéu chinh cta dot danh gia TKNL (= tiét kiém
nang lwvong).
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Vi du: Muc tiéu va pham vi danh gia
DPanh gia mét hé théng lam mat. Can tim kiém nhirng gi:

Hiéu suat clia bom

Hiéu suat déng co

Phwong phép diéu khién

Cac ton that do tiét lwu hodc/va do dworng 6ng hoi
Van hanh cuia thap giai nhiét

Nhu cau lam mat cho céc chu trinh san suét
Cung-cau cé twong dwong khéong?

Van hanh thap giai nhiét

Muc nwéce

Quat

Danh gia hé théng va dé xuét cac cai tién

YV V V V V V V V V V V
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Hoat dong ESA, vi du

Trong qua trinh danh gia tiét kiém nang lwong (TKNL),
cac nhiém vu sau sé dwoc thwc hién:

> Xem xét quy trinh van hanh cta cac hé thdng nudc lam
mat

» Udc tinh mirc str dung nang lwong tai cac tram Iép dat
bom khac nhau

» Viéc danh gia sé dwa trén di¥ liéu thu thap thyc té tai
hién trwvd'ng

> Xem xét mirc tiéu thu ndng lwong va cac van dé lién
quan dén dé tin cay cta bom
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Phuong phap thu thap dir liéu. Vi du

> Viéc do ap suét va dong dién (Ampe) da dwoc thye hién trén cac hé

thc‘),ng dwoc lwa chon. Viéc nay tré thanh mot thach thirc nhé do
thieu cac diém ndi do ap suat, nhwng nhan vién nha may da rat
nhiét tinh ho tro.

Chuyén gia TKNL da lam viéc chat ché v&i nhan vién nha may tham
gia‘ dot ‘dénh gia dé kiém tra va nhap di¢ liéu thu thap dwoc vao
phan mém PSAT va cdng cu tinh toan van.

Trong tat ca cac trwdng hop (ngoai trir mét trwerng hop khong co
dwong dac tuyén bom), két qué do dac duoc so sanh voi dwdng
dac tuyén bom va lwu lvgng dwoc wéce tinh tv cac phép do céng
suét va ap suét.

53

Phan tich dir liéu

Thyc hién do dac cong suét va ap suét tai hién trwdng dé xac dinh
cac ngudn gay ton that nang lvong

Thap giai nhiét sb 4 (CT4) dwgre chon lam muc tiéu chinh cho cudc
khao sat

S dung cdng cu PSAT cta Bd Nang lvgng Hoa Ky (DOE) dé dinh
lwong co hdi tiét kiem

Xay dwng mét ké hoach dé kiém chirng cac gia dinh duoc dua ra
sau khi phan tich di liéu thyc té tv CT4
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Puwdng co s& nang lvong

Cac may borm tai Thap giai nhiét - CT4
dang hoat dong lién tuc tiéu thu 216,9 kVA
cho moi may

55
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Cac co hai tiét kiem dwoc xac dinh

Két qua:
> Cp’ hai tiét kiém khoang 200.000 USD méi ndm ma khéng tén chi phi
dau tw bang cach tat mot may bom.

> Gidm rong 216,9 kVA trong murc tiéu thu dién cia hé théng nwéc lam
mat (twong dwong dong dién 90 A & dién ap 2410 V)

> Ap suét tdng thé cta hé thdng khéng bi anh hwéng

» Cac van tiét lwu tai cac tram bom khac da dwoc diéu chinh dé thich
rng voi sy thay doi nay
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Vi du vé khuyén nghi
Thay déi da dwoc dé xuat va thwe hién la:

> Tat mét trong cac may bom nwéc cdng suat 600 HP tai CT4

> Téang lwu lwong tr may bom con lai tai CT4 bang cach mé rong
van tiet lwu

> Danh gia mirc tdng tai trén cac may bom khac dang két néi voi hé
thong lam mat chung ctia nha may

57
8 Eem @
rd ~ LI d ry n V4 ~n
Ban vé don gian v&i cac d6 cao
Hinh 14 M@ hinh mét hi théng bom don gidn
Caoﬂél:éxa ) =i
PO 5 SO _ Emsz0
b .—. i i L] Cao df dit ding hd 4p sult
" : 20 ] e
L -—-__ 1 _é' I'S““ EL429.8
Hinh 1: Cac cao dd cua tram bam
El 4062
3
I:rl =~ 35 (difa trién dp swit khi luu ligng thip)
i Q i N Ct dp tinh: 35'-8.5'=26.5'
I ¥ oy
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So d6 tdng thé hé théng

Nha tram bam tai sif dyng

SOOHP (&) Pump Recliim- 34" maim  1,000HP (4) Pump Reclaim-(2) 24" mains
1 Pump -
- = 15,300 MM
= 17,000 GPM
= 17,800 GMM

L 'ln. - 7,500 GMM

z = 14,700 GPFM
3" « 20,700 GIFM
4 " - 25, 8500 arM
5 " -@v000GPM
& * = 31,500 QMM

SO DO PHAN PHOI NUGC

Paul Smith 11/17/00

3
PR

10,300 GPM

Bam dinh mirc Mt. Iron

$O0HP - 4,000 GPM
Jockey - 1,500 GFM
BOSHP - 4,000 GPM

< Glabal
" Gateway SR

TOOHP & Joukey Pump sime 24" iln
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Global

.:‘Ga.uwa)' - w -

Lap dat hé thdng dau nong dé gia nhiét quy trinh

4326 gpm
273 1Is

G814
Palapdat  S00HP
Pasirdung  290HP
ChochukyQ 75HP

375 kW

216 kW

56 kW

3128 gpm
197 l/s

I Q=36 MMBTU

18
5

66 MMBTU

—Db

29% | |
ﬁ-

v

1200 gpm
76 1/s
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Hé théng dé xuét

1200 gpm

I Q=36 MMBTU

57N T B

29% ?
E 660 —
G814 66 MMBTU [

15% .
Bam cai tién 50 HP X m

35 kKW
I SO BT
85PSI o)
L s
Tl .
55 KW | BOm cai tién 75 HP

61

® omm @

Tam quan trong clda lap dit ddng cach

Viéc lap dat bom co vai tro then chot doi vei do tin cay va higu suat
lau dai cua hé thong bom. Can xem xét cac tiéu chuan cho tirng
linh vc dwdi day dé dam bao lap dat dang quy cach:

Can chinh khép ndi gitra ddng co va bom
Bu 16ng neo gitr bom, bé d&, d6 vira (chén chan may), va két
cau bé may

Kich thwéc duwdng éng phu hop, 1ap dat cac phu kién (theo
chuan ANSI/HI 9.6.2)

Mot cong ty da dat dwoc mire tang do tin cay gap 10 lan bang cach
t,hiét l&ap cac quy dinh lap dat mai lién quan dén bé mong, dwdng
éng va db vira chén may.
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CAu hinh dwong 6ng

Céu hinh dwdng 6ng hut ding quy cach

/ C6 thé hinh thanh tai khi
} —] | Lap dat sai

2 — | Lap dat dang

63

Van hanh bom

Céc biéu dd va dé thj sau day cung cap dau hiéu cho thay
do tin cay cla hé thdng bom bj anh hudng nhu thé nao
khi tbc d6 dong chay ctia may bom tang hodc gidm ra khoi
BEP do ap suét hé thdng cao hon (hoac thap hon).

Phai can than khi sir dung bién tan. Vi luc bén trong may
bom thwdng gidm va tbc dé mat lam kin thap hon. Nhwng
néu may bom dang hoat déng véi cot ap tinh cao, cac
lwc nay cé thé ting Ién va dan dén héng truc.
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Téng ct ap

Hinh anh do P. Barringer cung c&p

8w @
Van hanh bom/ B¢ tin cay
4 | D6 nhay clia dudng cong bom déi véi do tin cay chia bom ‘
Giam tudi tho cénh quat
Xay ra xam thyc
Sy tudn hoan nguoe dong hit MTBF
/ Sy tufin hoan ngugc dong xa A
/ --------------------------------------------- - n
Nhigtddcao [ = AT /| Ncceeccremcccmccaccccccacceneaaannnannan L. 0.92*n
Tubi tho & bi va phét thip Viing lam vie t3t nhét
-10% dén +5%
............................................. -;-{ 053%n
Diém hiéu suit t&t nhat Tusi tho & biva phét thip E
k=
ay ra xam th o
tot nhat y e @
[aowadheron \ N |
Dudng cong do tin ciy > Pudng cong bom |
Viing lam viéc tét
-30% dén +15%
Luu lugng
65
ﬁ' +" Gidbai

ol
" Gateway \W:;

Chi phi bao tri twong quan vé&i khoang cach

so v&i diém BEP

Burémg cong cft dp - leu legng bom ‘
i T BEP
= : : i
o ¥ 3 4
v : :
20% 40% 60% 75%-115%
BEP BEP BEP BEP BEP
Liru lrgng
Yof BEP 0% A0% E0% T5-115% 14084 |FFailure
Seak: Ier 2 Months .4 Morﬂhs_ 1 Year_ 2 oyear _2 manths $1.,000 .If'arts. |
(Failuresrear G | 3 | 1 | 0.5 | =] $500 |Labar |
Costrear F2.000  FES00  F1.S00 F7a0 8,000
Blearings: |Life 1%ear | 3Year d¥ear  5ear 1 ¥ear 500 Parts
(Failuresrear 1 0.x | 025 0.z | 1 Fo00 Laber |
Cost™ear F1.000 bcies] 280 F200 F1.,000
Casing/lmpeller: | Life 2 Wear Sear | 7 ear| 0 Year 2 "ear F2000 Fars
_Failure.l’Year !3:5 EI2 | 0.4 | 0.1 | D.E: _$D .Labc-r.
Cozt™ear 1,000 00 F2a5 Feno $1,000
Total Costivesr $11,000 | $5230  $2,040 $1,180 $14,000 |

Bang do J. Hodgson cung cép.
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Tudi tho vong bi

BUONG XOAN TIEU CHUAN

BUONG XOAN
PONG TAM

2 BUONG CAI TIEN
XOAN
1 \%

0 20 40 60 80 100 120 140 160
% luu Iugng tai diém B.E.P

Hé s& nhan cua lu'c hu'dng tam
()]
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Tudi tho vong bi
g
5} BEP
o |
o
& Hiéu sudt |
o |
£ 1
] |
=] |
23 |
] I
= |
s
: :
(%]
3 |
X Luc ddy hudng tam I
i & Rung ddng
a |
= |
@ I
: T L L L L] L] 1
0 100 200 300 400 500 600 700
Luu lugng [1/s]

Hinh 17: Lyc ddy hudng tdm va Rung déng gia tng khi hoat déng clia bdm rdi xa khéi diém BEP
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Van hanh xa khoi diém thiét ké co thé tao ra

(rng suat 1én truc va phot

0 VONG CUA TRUC

PO VONG CUA TRUC

fr

NS

0.2

0.4

0.6

Q/Qnom

08

1.2

14

Bom van hanh
cang xa lwu luvgng
thiét ké (Qnom) so
v@i lwu lvong thye
té (Q), d6 véng
truc va ng suat
lén ph&t cang Ién
(dbi v&i bom chay
toan téc)
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Van hanh xa khoi diém thiét ké cling tao

ra (rng suat 1én cac vong bi

Tudi tho & bi tai Quom=1

12

08

06

04

02

TUGI THO 6 BI HUONG TAM

05

1

Q/Qnom

15

25

Bom van hanh
cang xa lwu
lwong thiét ké
(Qnom) so VvOi
lwu lwong thuc té
(Q), &ng suét lén
vong bi cang Ion
(@6  véi  bom
chay toan tbc)
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Tudi tho phét

Tudi tho phét

Tang tai trong hwdéng tdm va do vong truc
Tang 50% tai trong hwdng tadm

Léch géc vuot qua 0.05 mm

Sw suy gidm tudi tho phét theo ham mi

Tudi tho dwéi 6 thang
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Tudi tho phét

Po vong truc

3
L
LU'C HUONG TAM
! | e—
e D
‘ Pudng kinh - D E E
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Tudi tho phét

Puwdong xa b'i
that lai (bi tiét

Lwu lwong
ua lon

lwu)
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Tudi tho phét

Po vong truc

Pwdng xa bi tiét lwu

Vong bi hoat déng & 3000xMin. dé gilt mat bich dong bd
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Tudi tho phét

Po6 vong truc

Xa téi da
Lwu lwong qua Ién

Vong bi hoat déng & 3000xMin. dé gitt mat bich déng bé
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Cac thwc hanh bao tri

> N&m cép do thwe hanh van hanh bao tri
Cép thdp nhét: sra chra khi hdng, it ho so' bao tri hodc phuy
tung thay the, thieu dao tao/nang lyc
Cép thir ba: stva chiva ngén han, ho so' béo tri tot hon, duy tri
mot sO phu tung thay thé

Cép thtr hai: bdo tri phong ngira theo ké hoach, kiém tra dinh
ky, thwe hién béi tron va diéu chinh, ho so bao tri tét, co y kién
tr bd phan van hanh va ky thuat dé giai quyét van dé bao tri
Cép cao nhét: st dung cac ky thuat bao tri dw bao (rung déng,
nhiét ky), cac van dé& dwoc dy doan trwdc, hé thdng quan ly
b&o tri bang may tinh dwoc st dung triét dé

77
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Giam sat tinh trang dién hinh

Md ta wu diém cla viéc giam sat hiéu suét

Rung ddng

A

Thai gian canh bao trudc
[}

Hu hong
vong bi

Phat hién bing do

|
|
|
I
|
|
|
|
dudng bao :

[
e
I
|
|
|
|
|
|
|
|
|
|
|
|
|

Phat hién bang nghe
Hu hong bat \ va cam nhan
- e
Phat hién bang do
van téc )

Thdai gian
78



Anh hudng ctia mai mon dbi véi Bom

Cac vong gang dwoc sir dung trong nhiéu bom ly tam

dé cung cap khe h& phu hop — theo th&i gian, cac khe

he nay tang Ién va bom tré& nén kém hiéu qua hon do

sw tuan hoan cua chat 1é6ng dwoc bom tir phla ap suat
cao clia canh bom sang phia ap suat thap

79

Mai mon bom co thé anh huwdng dén hiéu suat
bom nhw thé nao

Bom méi

Dic tinh hiéu suét Bom bi mon
............ Hiéu suét
Cotap | /e Pac tinh cot ap bom
Djc tinh hé théng—~~ | | e
. **Pac tinh cong
......... QT suat
N Céng suéat
Chénh léch lwu lvong
G I R

Lwu Iwrong
**Cong suat ciing c6 thé gidm khi hiéu suat giam —
nhuwng cling sé tao ra lwvu lwgng thap hon o
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S sut giam hiéu suit bom do mai mon

350

T | |

1 1

1|

|

_ |

— 1] X T —— . |

— 300 - :

E, -..--.|._______ :-- L \.\.\% | ] |
v Il s TRNTH 1] Il

g N TN [T1 |

= 11 ..f:~~‘ NN - . 1 1

S NN |
5 250 == S=umy X¥2 [ TXSTD CURVE | |

T~ | |

=" | | | |

| |

! | [

- 1 |
0 20 40 80 80 100 120 140 160 180 200

Luu lugng dinh muc (I/s)

B o @

Thwe hién diéu chinh khe h& dé cai
thién hiéu suat bom

Hiéu suat bom co
thé dwoc cai thién
bang cach diéu
chinh khe h& canh
bom doi véi dong

co truc réng co Kpoing
canh bom ban ho —den
chuyén

Hinh anh do ACR Publications cung cap 82
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Giam dinh mirc do bun

83
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CAC SAI LECH CHO BUONG CONG BUN

> Cac hé sb gidm dinh mirc do Bun
Téng cot &p tao ra v&i bun
Téng cot &p tao ra véi nwdc

Ty lé cotap =

Ty 18 hiéu suét = Hiéu suat bom v&i bun

Hiéu suat bom véi nwéc
> Dir liéu ly thuyét
> Mat do chéatran
> Phan b kich thwéc hat
» Kich thwéce hat trung binh D50
> Nong dé chat rén trong bun, CV
» Duwong kinh canh bom
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HIEU SUAT BOM BUN THU'C TE

> Xac dinh ty 1& cot ap va hiéu suét thdng qua thr nghiém

40
as =
"'"T"—'“:q.._ —
"‘“% ‘*‘)‘\_
\Q Téc d5=822 RPM
20 sc'&se-m

15

Chénh léch cit ap (m)

85

Giam dinh mirc do anh hwéng
cua doé nhot
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CAC HE SO HIEU CHINH CHAT LONG NHOT

QViscous = CQ‘QWater

H

77 Viscous

Viscous

Viscous —

Chénh léch c6t ap (m)

= CH ‘HWater
= C '77Water Y N ~ . R A s X.
" biéu nay cho ban mét diém trén duwdng cong bom doi
PW or v&i chat I6ng nhét. voi: ]
— Quiscous: LUPu Irgng ctia bom khi diing chat 16ng nhot
Cn H,iscous: COt @p cla bom khi dung chat 16ng nhot
Nviscous - Hi€U suat ctia bom khi dung chét 1éng nhat
Puiscous : CONG suat bom khi dung chét 16ng nhot
Cq:Hé sf) hiéu chinh Iwu lvong
Cy: Hé s0 hiéu chinh c6t ap )
C, : Hé s0 hiéu chinh hiéu suat
Quater : LU Irgng clia bom doi véi nuére
Huater: COt @p bom d6i voi nwéc
Nwater - Hi€U suat cia bom doi voi nwée
Pwater: CONg suat cta bom doi véi nwéc
87
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Luu lugng dinh mic (m3/h)
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Vai trd clia B6 Piéu chinh Toc dd (ASD)

> Gia tri thwe sw ciia ASD 1a khé‘néng khé&p chinh xac dau ra cta
dong co va bom v&i cac yéu cau cua quy trinh.

> Cac loi ich tiém nang cla viéc kiém soat tbc dd quy trinh chinh xac:
Cai thién chat lwong sé&n pham
Cai thién nang suét/lwu lwong quy trinh
Cai thién kiém soat quy trinh

Tiét kiém nang lwong

90



& o (s
e "vGateway | .

B6 diéu chinh tbc do khi str dung sé co tac dong dén
chirc nang ciia mot so thanh phan

Nguon cap dién

May bién dp
I
Aptomat/Khéoi dong tir
dong co
]

Diéu chinh toc dj

- A: Hé thong | [ Muc tiéu
——>|Pong co' = Khop noi Bom M chit 16ng [ | cudi cling

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cép. 91
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Cac loai bd truyén dong bién ddi toc do phd bién

> Bién tan Piéu ché d6 réng xung (PWM)
> Khép nbi twr

> Truyén ddng co khi

Loai khac:

> B bién d6i DC

> Nghich lwu nguén ap (VVI)

> Nghich lwu nguén dong (CSI)
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Cac loai bo truyén dong bién dbi toc do kiéu ci

l.lhkﬂw
/ chip
Truc bi dén__
Dlydu
/Pul
T Truc bi dén

Técdd cao T d6 thip

B bién dbi tbc do truyén ddng dai co khi

B6 bién ddi téc do dung ly hop tr dong xoay

Hinh anh do Hi-Lo Manufacturing va Eaton Drives cung cép. 93
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B6 diéu khién tbc d6 moi

Bo truyén dong PWM

Anh dwoc cung cip bdi Robicon = -I — PN ~ <
Bo truyén déng Twr

Anh dwoc cung cip béi MagnaDrive

94



Pac thu clia ddng co’ khong dong bo dwoc diéu

VvV VYV V VY V

YV V. VY V V VY V

khién bang bo bién déi téc a6
Diéu khién mdé-men ddng co

Diéu khién tbc d6 déng co
Giam dong khéi dong
Cai thién hé sb cong suét

Cai thién hiéu suét trén mot dai cac diéu kién van hanh

95
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Céc van dé tiém an cla bd truyé
déng bién dbi toc dé

S6ng hai cé thé anh hwdng dén thiét bj do lwong

Ngat 16i (dirng thiét bi) khi chat lwong dién nang bién dong
Dong dién qua vong bi

Rung ddng co khi

Tang tiéng 6n (Am thanh)

Céc can nhac vé cot ap tinh

C6 thé cAn mot bo khéi ddng toan ap lam diéu khién dy
phong/bé qua

96



Ung dung Bién tan (VFD) tai Nha may Giiy

97

Tbng quan hé thdng bom quat Bét

Thung
phéi liéu

R -

48 psi _17.0 psi

JL..(::?}:] 2 Ei% < O -
Bom quat 300 hp
Khoang Iwu lwgng : (4500 t&i 8500 gpm)

98



S dung van diéu
khién cho dai lwu
lwong tor 4500
dén 8500 gpm

Got canh bom va ~g| |

st dung van diéu
khién dé diéu
chinh lwu lvgng

i 50
St dung bd bién —&

déi téc do cho dai
lwu lvgng tr 4500
dén 8500 gpm (voi
van diéu khién m&
hoan toan)

8 Geom
Pac tinh bom
ac tinh bom quat £ e
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Phan tich tiét kiém bom quat

Khoang | Ségio | Luwu Téng Higu VSD Higu suat | Hiéusuat | Cotap
lwong cot ap suat Téng cot b:ym'dé b? truyen b?m'dé
(gpm) (ft) bom ap (ft) catcanh | déng AC | catcanh
1 1758 4500 112 70 21 70 90 75
2 2628 5500 109 75 25.4 74 91 73
3 876 6500 106 79 28.9 80 92 70
4 3504 8500 97 90 38.1 86 92 57
Cét canh bom xuéng 18” Bién tan AC PWM
Khoang AkW . KkW; Tiét kiém Khoang MkW . kai Tiét kiém
hién tai* | de xuat* hién tai* de xuat*
1 142 96 80.868 1 142 25 205.686
2 158 108 131.400 2 158 36 320.616
8] 173 113 52.560 8] 173 47 110.376
4 182 112 245.280 4 182 80 357.408
Téng kWh tiét kiém 510.108 Téng kWh tiét kiém 994.086
Tiét kiém chi phi hang ndm $25.505 Tiét kiém chi phi hang ndm $49.704
* Bao gébm gia dinh hiéu suét dong co' 1a 95% 101
& G G

— | VGateway

Cac khuyén nghi cho bom quat

» Xac minh di¥ liéu hiéu suat, Ivu lwong va cong
suat kW da tinh toan
> Danh gia sw bién déng kiém soat cua tirng
phwong an

> Thuwc hién dw toan chi phi chi tiét
B6 BD AC Cét canh bom

Nang lwong tiét kiém:

$ 49.700
Uéc lwong chi phidw an  $200.000

Hoan vdn don:

4.0 nam

$ 25.505
$ 15.000
6 thang

102



Nang lwvong riéng Es

» Lwong nang luong can thiét dé bom mét don vi thé
tich qua hé thong

> Nang lwong riéng thay dbi theo Iwu lwong.

103

M6t vai cdng thirc co ban
Cong suét thay lwec = Cot ap (m) * Lwu lwong (m3/sec) * Trong
lwong riéng*9,8

E :})in'Time: in

s 1% Q

Nang luong st dung _
Thé tich dwoc bom

Nang lwvgng riéng

104



Nang lvong riéng Es

Céng suat thay lwe = Cot ap (m) * Lwu lwong (m3/sec)
* Trong lvong riéng*9,8

_ PgHy P xThoigian
s - 2 .. -
fis 77m np Thé tich da bom
Yo = Mat do chat Iéng 1 = Hiéu suéat déng co’
s « o« ~ m
= Hang so0 hap dan .
g g P n = Hiéu suat bom
H = Cét dp tinh p

S ] ;
fys =Hé sé hé théng thay luc

Trong d6 Hé sb thay lwc hé thdng = Cot ap tinh / Tdng cot ap

105
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Nang lwong riéng cho ba hé thdng diung bom
bién déi té¢c db va cac cbt ap tinh khac nhau

H E

S

NI

Q % Toc dd

106



8 dmm @

THU THAP DU LIEU

107
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Thu thap di¥ liéu thiét bi va chat 1dng

> Thong tin bo dan dong (tiéu chuan ASME tap trung vao bom dan
dong bang dong co)

+ Nhan mac dong co': loai, dién ap, tan sb, dong day tai, ma lwc dinh
murc, toc dd, hiéu suat, hé sb cbng suat, hé so phuc vu.

> Bom

» Loai, s6 tang canh, téc do, diém thiét ké lvu lwong va cot ap,
dwong kinh canh bom, dwong dac tuyén bom, hé so bao tri, sy
hién dién cta xam thuwc.

> Cac thudc tinh cia chat 16ng
« Nhiét d6, dd nhot, mat do hoac ty trong, sw hién dién ctia chat rén

108
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Vi du vé biéu mau thu thap di liéu thiét bi

Tester I | Date I Time
Facility I |$¢stem I IParaIIeI Pumps Running: |
PUMP NAMEPLATE 1D/ SET
Furnp Style -
Mameplate Pump Speed RPM
Murmber of Stages

MOTOR NAMEPLATE

Fower HP
Full Load Speed RPM
Full Load Efficiency £
Rated “oltage WOLTS
Full Load Current AMPS
PUMP, FLUID DATA Units
Furnp Rotational Speed RPM
Flow Rate GFM
Specific Gravity -
Suction Pressure FSIG
Suction Elevation FT:
Suction Fipe Mom. Size [l
Discharge Pressure FSIG
Discharge Elevation FT
Discharge Pipe Mom. Size 2]
ELECTRICAL DATA Units
Motor Raotational Speed RPM
WA B or AAGR_ KA
W C-B _ or B-GR__ KA
X0 CGR__ T
Fower Total 23

Thu thap di¥ liéu hé thdong

109
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> D@ liéu dwoc thu thap bang céc thiét bi da dwoc 1ap dat tai nha may

hodc thiét bi do cam tay:

Céng suét ddng co hoac dién ap va dong dién

Lwu lwong bom, ap suét hat va xa
Lwu lwong dén tai ctia hé théng

Ap suét tai tai clia hé théng

Nhiét do, mat dd va d6 nhét cia chéat 16ng

> DU liéu Hé théng bd sung:
Cét ap tinh
Thoi gian van hanh

Phwong phap diéu khién bom:

o VSD, van tiét lwu

o Pwong hdi hodc tuan hoan....

Van héi lvu dy'a trén
ap suiit (Md 50%)

Van diéu khién theo
mifc (Md 20%)

*~ Ghi chi: Khi van
didu khién miic md
100%, &p sudt bom
giam xubng 44 psi

Bam 150 HP
Model Goulds 3715,6x8-14
Cong sudt uic lugng: 71 kW




Meo thu thap di¥ liéu

» Xac dinh xem qCP Iiéy thu thap dwoc c6 phai la anh chup nhanh dai
dién hay hé thong can dwoc dé’nh gia trong mot khoang thoi gian dai
hon hoac liéu cé san dir liéu kiem soat quy trinh lich st hay khéng

> Céc phép do ap suat nén dwoc thwe hién bang déng hé do hoac bo
chuyén dbi dang tin cay da dwoc hiéu chuan.

» Céac phép do luu lvgng nén dugc thuc hién bang cac dong ho do da
duwoc lap dat dung cach va hiéu chuan.

Néu s dung dong ho do lwu lvgng cam tay, xac nhan phép do
tai cac vi tri thay thé

Co6 thé s dung d6 chénh ap dP qua mét thanh phan va duong
dac tuyén cua thanh phan do

1M1

Meo thu thap di liéu

> Coéng suéat vao dong co

Tét nhét 1a do céng suét tryc tiép bang may do céng suét

PSAT c6 thé tinh toan cong suét dau vao dong co bang cach s dung
dién ap va dong dién do duwoc, va wdc tinh hé s6 céng suat

> Kiém tra chéo

Céac phép do lwu lwong, ap suét va cong suat co thé khéng cé sdn
nhwng cé thé dwoc xac dinh bang cach st dung kiém tra chéo

S dung chénh léch ap suét bom (tdng cot ap) va dwdng dac tuyén
bom dé wéc tinh lwu lwong

S dung céng suéat diu vao déng co va hiéu suat dé tinh toan ma luc
truc, sau dé str dung dwdng dac tuyén bom dé wéc tinh lwu lwong

S& dung vj tri van, lwu lwong va div liéu Cv d& wéce tinh dd chénh ap dP

Do thoi gian rat nwéc va bom day dé wéce tinh lwu lwong
112
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Thu thap dir lieu Bom & Cac phép do
hién treong
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Xay dwng so dd dong chay don gidn hoa
> Xay dung so dd dong chay don gidn hoa

> Ban lam diéu d6 nhw thé nao?
Xem xét ban vé P&ID va ban vé khong gian duwéng 6ng
Tro chuyén véi cac nhan vién van hanh
Di khao sat doc theo hé thdng (t6t nhat 14 cé P&ID khi thye hién)
Ghi chu lai!

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 4



Tiép theo... hdy lay mdt ban sao cua duwdng dac
tuyén bom
Ba loai dwéng dic tuyén bom:
> Puong dac tuyén chung cho model bom - thuwéng
ttr danh muc clia nha san xuét
> Duwong dac tuyén nha may san xuat dwoc chirng
nhan — noi bom dwoc thir nghiém tai nha may
> Puwong dac tuyén chirng nhan tai hién trwdng — noi
bom dwgc thtr nghiém sau khi |ap dat tai hién
trwong.

Viée lay duong déc tuyén thir nghiém tai nha may sén
xuét da duoc chirng nhdn cho may bom cu thé ma ban
mua nén duoc khuyén khich nhwe mét thuec hanh tiéu
chuén cho cac may bom trén 50 kW

115

Pudng dic tuyén bom ly tAm voi cac
kich thwdc cat canh khac nhau B
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Mot nhan déng co

117

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cAp.
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Téc d6 trén nhan mac & day (1800 vong/phut) KHONG nhét quan voi
lwu lwgng va cdt ap, do la toc dé dong bé danh dinh

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. e



Cac phép do tai hién triedyng hé théng bom:

Cac nquyén tic co ban va (rnq dung

119

Mot s6 cau hdi logic tiép theo sau cau hoi
"Tai sao t6i lai lam viéc nay?

> Tbi can do lwong cai gi?

> Toicod th,é thwe sw do dwoc cai tdi can do khong (va toi sé
lam gi néu khong thé do duorc)?

> Nén st dung thiét bj gi?

> Diéu kién van hanh hién tai c6 dai dién cho qua trinh van
hanh lau dai khéng?

» Néu khong, t6i co thé lam gi dé nam bét dwoc cac tinh
hudng trong dai han?

> Téi can mét div liéu tire thdi hodc doan phim ghi lai?

120



Cac tham sb quan trong can quan tam
khi do dac tai hién trwérng hé théng bom
» Lwu lwong dinh mire
> Ap suét
» Cao db

> Cong suat dién

Tiép theo: mot sd nguyén tac co ban vé ba tham s6 dau tién

121

Ap suat va cot ap

122
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Ap suét thwong dwoc do twong ddi so voi
diéu kién khi quyén tai dia phwong

Trong’hé mét, don vi do
ap suat la kPa

Céac don vi phd bién cla
My la pound (lwc) trén
méi inch vuéng do dw
(psig) va inch thdy ngan
chan khoéng (in Hg vac).

Lwu y: thwe hanh do lwdng tiéu chuan thuong viét tat psig |a psi

123

8 s

ay

B

Ap suat tuyét dbi trong khi quyén la mot ham sb cua
cao do - cang lén cao ap suat khi guyén cang giam

tai muc nudc bién
(1,013.25 mb)
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Ap suét dv trong hé théng bom ciing 1& mét ham sb
cua cao d6 dat dong ho do
Cao dd clia cac bd chuyén dbi ap suét trén 6ng dirng
@ bén trai (tinh tir san)
1,08 m 0,77 m 0,06 m
— 1 Lwu y: bom
da tat trong
qua trinh
thwec hién
cac phép
do nay

125
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Ap suét dw va ap suét tuyét doi

™

% T—— > Ap suét trung binh myc nwéc
760 mm bién 1a 101,325 kPa (1013,25
mbar hoac hPa) hoac 760
£ Thiy ngén milimet thay ngan (mmHg). do
la ap suat cua khong khi so voi
Ap sust chan khéng hoan hao.
khi &n . .
e » Cac phép do ap suat dw ludn
3 twong doi so voi khi quyén xung
E quanh.
"’-“~4Iﬂ"-‘—""_ _ > Ap suét tuyét déi 1a mot yéu td

quan trong trong mét thudc tinh
hiéu suét bom - cot ap hat thuc
dwong. (NPSH)
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Pong ho ap suat 6ng Bourdon kiéu C 1a loai
phd bién nhat trong cdng nghiép cho dén nay

127

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap.

® deom @

Mot sO can nhac thwe té

» Moi treong lam viéc, lich st

+ Bua nuéc
* Hiéu chuan
> Dai do thiét bj
* PO chinh xac
» Kha nang chiu qua ap
> Vi tri vat ly, thiét lap
- Diém két ndi chu trinh
+ Tinh toan dén cao do cla phan tir cdm bién

- Dién day va xa khi dworng dng thiét bj dung cach

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 128



Ban nghi ap suat hé thong la bao nhiéu?
(lwvu v goc chup cua birc anh)

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap. 129

| o (]
= Gawway M|

Mot blrc anh I&n hon mot chut co lam thay doi
suy nghi cua ban khéng?

birng bao gi®» _tin
twong cac loai dong
ho ap suat nay!

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 130



Cac bo chuyén dbi ap suat phd bién

Hai thiét bi do &p suét phd bién nhat Ia 6ng Bourdon va b chuyén
doéi la dién tré dwa trén mang ngan

B e @
Podng hd 6ng Bourdon: lién két co khi dwoc ndi véi mot
ong ban linh hoat da dwoc han/han vay




Céac chiét ap
diéu chinh dai
do va diém
khéng

133

> Poéng ho nay da duoc thao
khdi hé thong dé 1ap mot dong
ho kiém tra

> (chat lwong chup anh kém
khéng hién thi dwoc phan
cudi cla ren)

> Anh chup ngay 15/10/2004;
lwu y tem hiéu chudn moi
dwoc dan chi ba thang truéc
do.

> Ddng ho thuc té da bi ngat két
ndi nhwng van hién thj gia tri
70 PSI
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Cac chirc nang do kiém thuan tién: hé théng
don vi kép va dé dang chinh vé khong

LLCIPhoto by Diagnastic-Solutions, LLC

METRIC R
ENGLISH == ZERO

P V35 PRESSURE / VAGUM MOGULE : 3 g oo T

=3

i emHg -+ inﬂg—\.‘_'

8 em @

Péi v&i cac bd chuyén dbi dwa trén Ia dién trd.
viéc diéu chinh diém khong khi lap dat |a mét
thwc hanh tiéu chuan tot
| La mét phadn cla chirc nang
chinh diém khong, hai thyc hanh
bd sung sau dwoc khuyén nghi:
1. Bat thiét bj va d& hé théng
diéu hoa tin hiéu "lam néng"
trong vai phuat trwéc khi
dung.

2. Néu thuc té cho phép, hay
l&p bd chuyén ddi vao hé
théng, dé né dat nhiét do van
hanh én dinh, sau d6 co lap
va chinh lai diém khéng.
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Vi du vé dd troi, hieu (rng nhiét va ap suat qua
do trén bd chuyéen doi ap suat la dién tror

1.0~
0.8
0.6
0.4
o 024
3
& 0.0+
a
g 0.2+ Ca hai bo chuyén d6i déu mé ra
04 khi quyén. Ching dwoc chinh
khong tai t = 0, va bi tréi dén
-0.6- mirc léch nhw thdy & bén trai
- I bidu db trong 3 gi®» dAu tién
A B C D
-1.0 T T T T 1
3000 3200 3400 3600 3800 4000
Théi gian thir, phit o 11no0s
A: DBat vao ta lanh B: LAy ra khai td lanh
C: bat vao nwoc 150 d6 F D: Nén nhanh Ién 90 psig 137
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Céc thuc hanh tot dé lién két nhieu diém do
ap suat (khéng phai luc nao ciing kha thi)

> Chinh diém khong tat ca cac thiét bi ddng thoi trudc khi
thir nghiém
> Kiém tra chéo cac bd chuyén dbi khi dang chiu ap suét

> Ghi lai mot bo di liéu &p suat chung dé tinh chinh di liéu
thtr nghiém thyc té sau nay

> Dbi voi cac tinh hudng dai han, hay kiém tra do léch khi
thao thiét bi

138



Cac phép do lwu lwong

139

C6 nhiéu loai déng ho do lwu lvong

> Chénh ap - tdm 16, venturi, voi phun, khuyu éng

> Van tdc - T tinh, siéu &m, tua-bin, tao xody, dién tich
bién doi (rotameter), 6ng pitot

» Dong chay hé - Dap tran

A\

Dich chuyén tich cwc - banh réng, dia nghiéng

> Khébi lwong

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 140
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Mot sb can nhac quan trong vé dong ho
do lwu lvong

Ho6 so dong chay va lap dat dung cach
Dai do

Hiéu chuan

Mai mon

An mon, cau can, vat la

YV V. V V V VY

Céc van dé vé duwong 6ng cdm bién (twong tw nhu ap
suat)

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap. 141

& ciam ]

Ché d6 dong chay va hinh hoc thwong lwu
anh hwédng dén bién dang van toc

é Dong chay tang (rt hiém gap trong

‘ cac hé thong bom tiéu thu nang luvgng
lon)

e D(‘)nglchéy réi (thworng gap trong cac

% hé thong bom tiéu thu nang lvgng I&n)

:>~ ] Bién dang dong chay co6
N thé bj bién dang dang ké

chdng han nhuv khuyu

\ sau cac nhiéu loan,
éng, van, v.v.

142



Cac thiét bi do lvu lwong phd bién trong
cbng nghiép va do thi

> Chénh ap: tm 16, venturi, voi phun

> Van tbc - tir tinh, siéu am, chan vit (tua-bin), banh guéng,
tao xoay

» Dong chay hé - Bap tran

143

Két hop cac hiéu (rng ly twdng va thwe té: siv
dung chénh Iéch ap suat dé wéc tinh lwu lvong

» Céc dong ho do chénh cot ap dwa trén nguyén Iy Bernoulli co' ban,
nhwng co diéu chinh dé tinh dén ma sat thuc té

> Nguyén t&c co ban la tao ra sw chénh l&ch ap suét c6 thé chuyén dbi
thanh wéece tinh lwu lvgng

» Co6 du loai thiét bi trong hé thdng bom tao ra sw chénh l&ch ap suét
ngay ca khi khéng cO y

» V@i sy than trong, ky lwédng va mot chuat hiéu chuan tai hién trwdng, ta
thwérng cé thé st dung ching dé wéc tinh lwu lwong
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Bom chim nang nuwéc thai dwoc cai tao
lap thém diém do ap suat hut
- S M
#. | Diém do ap suat
| hat da dwoc lap
dat dé kiém tra
hiéu suat bom

145
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S tich tu khi trong dworng 6ng cdm bién sé
coO anh hudng gi?

Mtrc cao (bom bat) Hinh hoc don gian: ctra hat miéng
chudng va khuyu ong ban kinh 16n
trwéc dong ho do ap suat hut

Murc thap (bom tét) /

146
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Ap suét hut clia bom tram nang nwdc thai
trong hai chu ky bom day va xa

3.0+
2.5
g 2T Cot ap van tbc
a + ma sét\
5 1.5
= A 4 1 r
3 1.0
(=8
<<
0.5
0.0
-0.5 I I I I I | I | 1 |
0 100 200 300 400 500 600 700 800 900 1000
Thai gian,s DAC 1072672005
Sw thay déi trung binh ap suét khi chuyén trang thai (bat-tat va tat-bat) 1a
11,5 kPa. hoac 1,2 m 147
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e Ga

Mot phwong phap do lwu lwong téi wu: toc do
rut nwédc hoac bom day bé coé lap
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Lwu lwong bom cé thé dwoc wéce tinh trong mot
bé chira khong co lap v&i van hanh theo mé

Murc cao (bat bom)—

Mirc thap (Bom tat)

149
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S dung thei gian bat va tat thay vi sw thay
doi ap suat dé woe tinh lwu lwvong

3.0_ 1
5.00 phit  —«3.05 phat
Thoi gian bat | Thoi gian tat
2.5+
2.0
=
a
':é 1.5 i r
o : 3.05 + 5.00
2 1.0- Q =2245 —— | = 1185 gpm
= 3.05x 5.00
L
0.5
0.0 -
‘05 I | I | | I | | I I
0 100 200 300 400 500 600 700 800 900 1000
Thdi gian,s DAC 10126/2005

Thé tich gitra cac céng tac bao mirc la 8,5 mét khéi. Luu lwong = 1185 gpm
ho&c 75 I/s 190



Theo dboi lwvu lvong wédc tinh dwa trén chu ky
bat/tat tai cung mét tram trong vong hai ngay

1600
Ubctinhdonlé  Bom1  Bgm2
1400 | trung binh 5 .
budc téc do — _——
£ dong chay vao =
% 1200 "v'"
o -
2 1000
=
=
T 800
g
S 600-
S
3 400-
200 | T | T T 1 | [ T T T ]

0 4 8 12 16 20 24 28 32 36 40 44 48

Thdi gian, gio TR
151

Lwu lwong bom co thé dwoc wée tinh trong bé
khéng c6 lap v&i quy trinh hoat dong theo mé

» Do thoi gian gilra cac sy kién bat va tat

> Tinh toan thé tich gitra cac cong tdc bao muirc

> Tbc do dong chay vao khi bom tat = thé tich / thoi gian
> Gig dinh réng téc d6 dong chady vao la khéng dbi

_] _ Vw(toff + tonj
toff X ton

Lwu lwegng dinh mirc
Thoi gian bom chay
Thoi gian bom tat
Thé tich giéng
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Ddng hd do lwu lwong siéu am l&p dat cb dinh
tai nha may x& lv nwéce thai (loai don tia)

Phoid I}é Diagnastic Solutions, LLC 2

Hé théng nay do van téc trung
binh trén toan bd dwong kinh éng;
cac dau do tiép xuc truc tiép voi
chét ldng

Ha Iwu (Phia nam)

153
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Ddng hd siéu am dang kep di déng trén éng gang déo va
gang duc (trén), 6ng thép carbon va thép khdong gi (dudi)

154
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Pdi v&i cac diéu kién hinh hoc khéng Iy twéna.
dong ho do 2 kénh cung cap kha nang kiém tra

tinh nhat quan

Lwu y rang dau do phia thwong lwu nhéat chi nam céach té (tee) khoadng 2,25
lan dweng kinh 6ng vé phia ha Iwu. Cap thiét bj siéu am duwoc thiét lap
cach nhau khoang 90 d6 theo chu vi, do d6 cam nhan duwgc cac bién dang
van téc vudng goéc véi nhau).
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D6 day thanh 6ng 1a mot nqudn gay ra sw
khong chac chan hoac sai s6 phd bién tronqg
tat ca cac phép do lwu lwong




Cac (rng dung co van dé doi voi dong
hd siéu am do thdi gian bay
Bun/huyén phu

Nguyén liéu mat doé trung binh/cao
Chét 1dng c6 suc khi

Cau cén tich tu dang ké

vV V V V VY

Céc dong ho chat luong tot sé duwa ra canh béo cho
ngwoi dung khi chan doan cua dong ho cho thay dir
liéu c6 kha nang bij sai Iéch.

> Hay than trong khi mua: Khong phai tat ca cac dong ho
ma tac ’gié da st dung déeu phu hgp véi moé ta "chat
lwong tot".

157

Cac dau do don diém hwdng tam dic biét nhay cam
v®i cac sai sO do dong chay bi nhiéu loan gay ra

Dong chay nhanh ‘
hon khién dong ho L}

Bién dangdong ddgiatricaohon | 4
chay bi bién dang thuc té |

T6i thiéu 10 [an dudng kinh  T0i thiéu 5 [an dudng kinh
(Xem phia dudi) (Xem phia dudi)

Ngubdn: Hwéng dan st dung Cam bién lwu lwong dién tir SeaMetrics EX80 Series
158
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Mot vi du "wa thich" vé viéc 13p dit dong ho do
lwvu lvong cwe ky té

i

159

& G (s
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Pong ho do lwu lvong dién tir toan dwdng kinh

to by Diagnostic Solutions, LLC

DPdng hd do toan dwong kinh hién thi
¢ day sé it bi anh hwdng hon bdi bién
8l dang dong chay bi léch (mac du bién
dang thuc t&, khdng hién thi, 1a tbt)

160



Ba dong ho do lwu lvong dién tir dwoc st dung trong
wng dung bom bun v&i hinh hoc duwdng 6ng kha tot

Cac phép do cong suat

162



Do céng suat

Cong suét c6 thé dwoc do bang cach:
> Truc tiép

> Bang cach do Dién ap, Dong dién va wéc tinh hé sé
cong suat

> PSAT c6 tich hop s&n cong cu wéc tinh hé sbé cong suét

163
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Hé sb cong suit cho mot cdp dang song
don tan soO thi don gian

Hé s6 céng suat = cos 0
» Trong do q la goc pha gitra dang séng dién ap va
dong dién
> Chung ta c6 thé do géc pha d6 khéong? Chac chan réi.

> (nhwng hay chu y dén phan chir in nghiéng gach chan
O trén)

164
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Can nhac quan trong nhat trong cac phép
do dién:

AN TOAN

165
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Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp.



Chuyén da xay ra nhw thé nao
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Mot gidi phap thay thé tdét hon - cac dau cuc

cua bod khéi dong

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp. 168
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Cac mdi quan hé co ban vé cong suat
dién: Cbng suat ba pha

Cong suét 3 pha can bang: P = 3| Vs - Hé 56 cong suét

Véi nguon can bang hodc khéng can bang, phuong phap 2 dong
hd do W (oat ké) cé thé dwoc st dung:

Watt
Pl meter 1

+ P,

Watt

meter 2
Pot O—————

Ghi chu iV, & trén la dién ap gilra cac pha

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap. 169
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Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp.



Mot phwong phap thay thé dé do cong suat
trong mach ba pha c6 day trung tinh

Watt
Pl meter 1
P2 Watt
+ P 3 meter 2
Watt
Ptot meter 3

Trung tinh

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap. e

172

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp.



Canh bao vé do dong dién: Do khép kin ctia ham kep
bién dong (CT) la rat quan trong
Ham kep dong hoan toan — 114,2 amps

Khe hé < 0,05 inch

Lwuy: Ty lé cia CT la 1 mV/Ampe

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cap. 173

Néu coé thé, hay do tat ca ba pha
Dién ap pha-pha

Currents

9 Y THUE Avs e Tiieree ||

7

t can bang

174

a

<0,9% dién ap mat can bing => 3,3% Dong m

Slide do Phong thi nghiém Quéc gia Oak Ridge cung cp.



Ghi di¥ liéu

175

B ghi di¥ liéu
> B0 ghi di¥ liéu co thé cung cap cai nhin sau sac hon vé cach hé
thong bom van hanh trong mét gié, mét ngay hoac vai tuan

> Céac bo ghi dir liéu don gian nhw bd ghi bat/tat hodc bd ghi di liéu
lap trinh nhd rat hiru ich dé danh gia thdi gian chu ky bom va bién
dong codng suét (can may tinh xach tay dé Iap trinh cho cac thiét bi
nay)

> Nhiéu ddng hd do lwu lwong va cong suét cling ¢o tinh nang ghi div
liéu cé thé stir dung dwoc

176
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B ghi di liéu da kénh
> Mot sb bd ghi div liéu cé thé duwoc siv dung dé ghi dong dién, nhiét do

hoac cac loai d liéu khac tuy thudc vao cam bién dwoc gan vao. Bo
ghi di¥ liéu bén dwéi duwoc thiét 1ap véi mot bién dong do ampe (CT)

92

90+

88

86

84

82 T T 1
0723 07/25 0727 07/29
7/23/98 00:00:00 07/29/98 00:00:00
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TUYEN BO MIEN TRU

Tai ligu nay duoc bién soan trong khuén khé Dy an “Day manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép lén théng qua hé théng quan Iy nang lugng va tdi wu hoa
hé théng va thuwc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dw an |IEEP) do Lién minh chau
Au (EU) tai tror, Bo Caéng Thuong (BS CT) quan Iy va Té chirc Phat
trién céng nghiép Lién hop quéc (UNIDO) thuc hién. N6i dung tai
ligu hoan toan thudc trach nhiém cta Duw an va khéng nhét thiét
phan anh quan diém cua bét ky ca nhan hay t chirc nao.

178






* * o &
. 2 = F—_— . *
CHUONG TRINH CHUYEN DICH NANG LUONG BEN VUNG VIET NAM - EU (SETP) * G Iaba I @
Dy manh hogt ddng TKNL trong céc DN céng nghiép lém théng qua hé théng quin Iy * i Gatewa
NL v tdi ru hoa hé thong va thye hanh TKNL trong cic DNVVN tai Viét Nam” (IEEP) y T8 CHUC PHAT TRIEN
BO CONG THUGNG e Eomnoion  CONG NGHIEP LIEN HOP QUGG

Khéa dao tao Chuyén gia
T6i wu hoéa Hé théng Bom

Chuyén gia quéc té
vé hiéu qua nang lwong caa UNIDO

Giang vién: Harry Rosen

Gidi thiéu vé phan mém MEASUR



& Geom &

Gidi thiéu vé Cén%l\S;IEUAC\jSéGE)gié hé thong bom

= Muc tiéu: dé hé trg ngudi s dung bom xac dinh hé
thong bom cé kha nang tiét kiém nang lugng va chi phi
cao nhat

= Y&u cau céc phép do tai hién truong hoac udc lugng vé
luvu lugng, ap suét va cong sudt hodc dong dién cula
dong co

= S&r dung dit liéu hiéu suat vé bom va dong co tir tiéu
chuan ANSI/HI-1.3 cua Vién Thuy luc va MotorMaster+
dé uwdc tinh hiéu suat hién tai c6 thé dat dudc

MEASUR c6 thé dugc str dung nhu mot cong cu
thanh phan va nhu moét cong cu hé thong

= PAi véi diém van hanh cu thé, MEASUR tim kiém hiéu
suat bom cao nhat cé thé tai diém van hanh dé

= MEASUR ciing c6 thé tim kiém hiéu suat déng co cao
nhat co thé dé diéu khién bom tai diém van hanh dé

= MEASUR tinh todn chi phi vdn hanh tai diém van hanh
do dudi dang kWh da s dung va chi phi USD

= MEASUR ciing c6 thé dugc sir dung nhu mot cong cu
hé théng néu luu lugng va ap suat toi thiéu can thiét
cho quy trinh dugc khai bao thay vi c6t ap va lvu luong
hién tai

4
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M& phan mém MEASUR

EiiERGY MEASUR

Energy Efficiency &

Renewable Energy ) - = :
Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

Add New =
_ Create an assessment 1o model your system and find opportunities for efficiency or run caiculations from one of our many property and equipment

calculators.

Home Get started with one of the following options
If you need help at any point along the way, click on a @ User Manual icon

Q

View Assessments Equipment Calculators

Treasure
Hunt

F | Energy Efficiency &
Y Renewable Energy

"« Gateway

B isoa &= \n;}

7 q° N\,

Tao mot danh gia mdéive Bom

Dat tén hoat déng danh gia

Create New Assessment N

~ Assessment Name

Chon loai danh gia

Example Pump Assessment

Example: "Pump123” or "ORNL Pump 3"

N
Assessment Type

Pump ~

Folder Location
Lv| All Assessments/Virtual In-plant Training Examples/ v

Chon V! trl’ ban mU6n / Add a new folder for this assessment
lwu tap tin trén may tinh [Gose]

=~

Cudi cung, nhan chon “ Add Assessment” | -
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Thiét lap hé théng — Thiét lap mot danh gia

*  Demo 2020

s odified: Jul 6, 202: Assessmeni Diagram Reporl Sankey Calculalors
= Last modified: Jul 6, 2023

€D Assessment setings (B Operatons B Purp & Fiud [ Lotor
DEMOD 2020 SETT-‘NGS
Hoad Measurama: ot ::‘r‘;':'? v Bét déu
il : tai day
Tiép theo \ Chon ngén nglr va
& day don vi ban mudn
lam viéc
Cudi cung, nhan vao “Operations” dé tiép tuc
7

8 dam @

Thiét lap hé thong — Thi€t lap mot danh gia

i

Demo 2020
L] - ] Assessmenl Diagram  Report Sankey Calculalors
= Lastmodified Jul 6, 2023
n Assessment Seltings n Operations n Pump & Fluid 4 i
OPERATIONS r
Operating Hours B e
Eleciricity Cost

CARBON EMISSIONS

Van & day

Zip code
eGRID Subregion SATY Winimam Maximum
Total Emission Cutput Rate 43078 0 heslyr 8760 hsfyr

Pang & day \ Nhap sb gi& van hanh, gia
dién va ma zip code

Cudi cung, Nhan “Pump & Fluid” dé tiép tuc
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Thigt lap hé théng — Bom & Chat long

Demo 2020 “ _
. BRI Assessmont  Diagram  Report Sankey  Calculalors
= LBst modified: Jul 6, 2023
u Assessment Setlings n Operations n Pump & Fluid n o a Field Data
PUMP HELP
X
Pump Type End Suction ANSIAPI - Pum Iuid Help
Pump Spesd 3190 Enter measuréthdgta to calculate your system's annual savings potential
Drrve Direct O
= > ~
Van ¢ day
Fluid Type prren
Flusd Temperature &0
Specdic Gravty 1.005
Kinematic Viscosity 2
Stages *

Pang & day \ Nhap thong tin vé
bom va chat long

Cudi cung, Nhan vao “Motor” deé tiép tuc

9

Thiét lap hé théng - Déng co

& gy @

O weasir - 0 X
B SRRp P ——
° s sessment Diagram Report Sankey Calrisis
= Last modified: Jul 6, 2023
(D Assessment Setings (B Operatons 6 Pumos Fuid 0 Votor B Feivaa
MOTOR HELP
. o /| Motor Help
ured data to calcul A i tial
Rated Motor Power = Enter measured dala o calculate your system's annual savings potential.
Motor RPM 1180 i
— : ne Frequency
Efficiency Class LEnery Efficent " Line Frequency is the mains supply frequency. In Narth America, the standard fre here, 50 HZ i
Rated Voltage 2600
Full-Load Amps 81.1

Estenate Full-Load Amps

Nhap théng tin dong co

Cudbi cung, Nhan vao “Field Data” dé tiép tuc
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Thiét |ap hé théng
Udc tinh dong dién day tai

() MEASUR
*  Demo 2020
. : SEICTRCTLTT) Assessment  Diagram  Repd
= Last modified: Jul 6, 2023
n Assessment Settings a Operations B Pump & Fluid n Motor
MOTOR
Line Frequency 60 Hz v
Rated Motor Power :350 '
Motor RPM 1180
Efficiency Class Energy Efficient hd
Rated Voltage 2300 [v]

Co thé woc lwgng dong
dién day tai cua déong co
bang cach click vao day

load Amn
Estimate Full-Load Amps

Thiét lap hé thong — D{¥ liéu thuc dia

Van & day

*  Demo 2020
. -, B tssossmenl  Dagram  Repol Sankoy  Calculalons
= Last modified. Jul 6, 2023
B Assessment settings (B Operations €D Pump & Fid 0 oo B Fietd Data
FIELD DATA RESULTS HELP

» Baseline

Flow Rate Percent Savings (%) —_—

Head Pump efficiency (%) 85

wulate Head Motor rated power (hp) as0

Lead Estimation Methad Cument a Mator shaft pawer (hp) 3341

Motor Current - Pump shaft power (hp) 341
Motor effciency (%) %6

Measured Voltage 2320 Molor power factor (%) 243
Percent Loaded (%) o5
Drive efficiency (%) 100
Motor current (A} L
Mator power (kW) 2608
Annual CO2 {tonne CO;) 1477.8
Annual CO2 Savings (tonne CO;) -
Annual Energy (MWh) 2,088
Annual Energy Savings (MWh) -
Annual Cost (§) 267,208
Annual Savings (5) T =

Nhap dir liéu thyc dia

Két qua ban dau

Sau khi nhap gia tri thwe dia, chuyén té&i “Assessment”
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Thiét lap hé thong — Tinh cot 4p bom

(L) MEASUR
A

Demo 2020 :
£ . BRG]0 Assessment Diagram  Re
= Last modified: Jul 6, 2023

n Assessment Settings a Operations a Pump & Fluid n Motor

FIELD DATA

Flow Rate '_4500
Head [193.2
| Calculate Head | '
Load Esti Current v
Motor Current [77
Measured Voltage 22320

!-Di tdi tinh tog’m cét ap
bang cach nhan vao day

2 dem @

Thiét lap hé thong — Bang tinh cot 4p bom

-] x

RESULTS HELP
.-.T PUMP HEAD TOOL

Result Data

Diflorential Elevation Head ooR
Differantal Prassure Head 2Tesh

Difesritial Viakocity Head aon
Estimated Sucion Fricson Head n2se
Dischargs Friction Haad a5
Pump Hoad 2T 03h
Fluld Specific Gravity 1.002
Flow Rate 2000 Tw]
Sucton Drscharge
Pipe giameater (10} 12 T | Pipe diameter (1D} 12 Tl
Gauge pressure (Pg) 5 (o= | Gauge pressure (Pg) 1248 Tpat]
Gauge elevation (Zy) 10 [7] Gauge elevaton (Zq) [a]
Line loss coeficients (Ky) (05 Line loss coeflicients (Kg) 1

. - \ T Cot ap bom
D@ liéu hién trwdng dau vao

Hai hinh hoc khac nhau: Pong ho do ap suat hat
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Thiét lap hé thong — Bang tinh cot 4p bom

RESULTS HELP
-__TJ PUMP HEAD TOOL
Result Data
Disterential Elevation Head oon
Differential Pressure Head 28597M
Diffarantial Valoclty Head (133
Estimated Suction Fricon Head 0xsh
Discharge Friction Head osn
Pump Haad BTN

Fluld Sgecitic Gravity

Flow R 0 Taom|
Suctios Discharge

Fipe digmeter (1D T Pipe diameter (1D} [
Tank g4s overp M= | Gauge pressure (Pg) Tl
Tank i surtace elevatio 7| Gauge slevation (Zg Twl
(Zs) Lin oeMcients (K}

Line logs coeflicients (Ky)

- — Cot ap bom
D liéu hién trwedng dau vao

Hai hinh hoc khac nhau: Bé huat

Gh
Gateway
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Ché do xem danh gia — Cao ban

*  Demo 2020
. - -

e e 7 ono System Setup Disgram Report  Sankey Calculabors

Explore Opportunities RModify All Conditions ==
rasithig § wos
RESULTS SANKEY HELP
Now ths you have setup your system and have baseline information, create

: : : A v Explore Dpportunites ia vew reault
licate baseline conditions to find efficiency opportunities. oo kot

Hién tai & day

Ché dd xem co ban

Nhan vao “Explore
Opportunities” gié danh gia
mot dw an tiém nang
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Panh gia du an tiém nang

Add New Scenario %

bat tén cho co hoi

he Modify All Conditions section is an expert view, allowing you to
cha any input. You can create many different scenarios, to compare
changes Toyour system. Notes for each loss page can be added in the
right tab (NOT these will be added to your final report. Data will be
copied from your currer{ baseline condition.

Scenaric Name [Trim Impeller and Open Throttled Va

Nhan vao “Create”

~ n 7 o 7 ?
Ché do xem danh gla — Co ban
.
*  Demo 2020
. —— Systom Salup m [wagram Report Sankey  Calcubalons
= Last modified: Jul 7, 2023
Explore Opportunities Modify A1l Conditions Trim Impelier m
Novice View Erpent Vew Selected Scenario
SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY HELP
Select polental adusiment projects fo erplore opportunites fo mcrease sficency and the efsctveness of your sysiem Baseline Trim Impeller
Madification Name Tram impeser Percent Savings (%) e
[ T
Install VFD I
Pump efficisncy (%) -] 62
Install More Efficient Drive Mator rated power (hp) 350 350
Motor shaft power (hp) 3341 2848
I A 1 =~ -
& Install More Efficient Pump T he) 3341 2045
Baseline Pump Type Moddficaban Motor efficiency (%) 858 955
End Suction ANSIAP Pumg Efficiency Motor power factor (%) 843 B33
dpbee Fump Percent Loaded (%) S 84
Drive efficiency (%) 100 100
. Motor current (A) w 69
" ard | Motor poveer (i) 2608 2301
g Annual GO2 Emissions (tonne CO;) 14776 13035
Reduce System Flow Rate ‘Annual COZ Emissions Savings
174
Reduce System Head Requirement fwonne CO,) o
| Annual Energy (MWh) 2,086 1814
Baseline Head Modification Head Annual Energy Savings (MWh) - 242
1930 180 Annual Cost (§) 267.288 238,782
Calcutale Head Annual Savings (8] = 31,474

Adjust Operational Data
Install More Efficient Molor \ C h O n Ioa i
dw an

-

8

C6 bom bij tiét Iwu véi lwu lwong khéng doi
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Ché do xem danh gia — Co ban

O mEasuR
*  Demo 2020

-
o Livst modifiod: Jul

Explore Opportunities Modify Al Conditions
MNowi Ve

View Exp

SELECT POTENTIAL ADJUSTMENT PROJECTS

Seloct potential adjustment propects 10 eXplon cpportunites & increase efficency and the eflectveness of your system

Modification Name Trien hmgailer

Install VFD

O Install More Efficient Drive

8 Install More Efficient Pump

Baseline Pump Type

O Reduce System Flow Rate

Modification
Pump Efficiency

Reduce System Head Requirement

Baselne Head

.(umn =
- aiculate Head

RESULTS SANKEY HELP
it Lo Ltihoi o
Percert Savings (%) -

. 120%

Pump afficiency (%) L] 62
Mator rated power hp) 350 350
Motor shaft power (hp) 334 2046
Pump shaft power (hp) 341 2846
Mator efficiency (%) 956 855
Mator power factor (%) 843 833
| Percent Loaded (%) (3 84
Drive efficiency (%) 100 100
Motor current (A} L 69
Motor power () 2608 2301
Annual COZ Emissions (tonne CO;) 14775 13035
Annual COZ Emissions Savings i
[tonne COy)
Annual Energy (MWh) 2,056 1,814
Annual Energy Savings (MWh) - 242
Annual Cost (§) 267,256 236,782
Annual Savings ($) - 31,474

Giam cét ap bom xuébng 33 feet bang cach cat (got) canh bom va
m¢ van tiet lwu. Hiéu suat bom giam 4%. 19

"« Gateway
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Ché d6 xem danh gia — Chuyén gia

Demo 2020

Last modfiec =
S Mo AN T  Virs 44 Scsnsin
Vi | Ack] Scenarias
Newvese View Expert View "
Operations ® Pump Pluid ® Motor ® Fieid Data ®
BASELINE MODIFICATION HELP
Pump Type End Suction ANSUARI Now that you have selup your system and have \wﬁ rd ~
Pump Speed 1150 baseline information, create duplicate baseline S ‘D a n g 0’ day et
Beive ey conditions to find efficiency opportunities.
correct for your system needs If they are not, consider the effects
of changing your pump's operating conditions to meet demand,
Fluid Type Water using your manufacturers pump curve. Your pumping system can
Fluid Temperature 60 also be modified by improving pump or molor efficiency, o dive
Specific Gravity 1.005 type
Kinematic Viscosity 13
Stages - 41

Ché do xem
chuyén gia

Nhap vao “Modified Condition”
de danh gia mét dw an tiém nang

20



"« Gateway

o

& cova @m anB

Ché d6 xem danh gia — Chuyén gia

Demo 2020

Last modified: Jul 7,

-

e e e,
Mitnece Vo Exprert View Selected Scenario
Operations ® Pump Fluid ® Motor @ Field Data ®
BASELINE T TRIM IMPELLER RESULTS HELP NOTES
Baseline Trim Impelier
Pump Type End Suction ANSUAP| - Pump Efficiency
Pump Speed 190 »
Drive Direct Deive: - Percent Savings (%) —
00%
Pump Speed
Fluid Type wWater - Drive: Pump efciency (%) 65 62
Fhuid Temparature =) Mator rated power (hp) 350 350
Spacific G = Mator shaft power (hp) 3341 3558
S 183 i — Purmp shaft power (hp) 3341 358
Sinadtic Vil 121 Sk -~ Motor efficiency (%) 956 95
Stages -+ Fluid Temperature 50 Motor power factor (%) 84.3 846
Specific Gravity 1,008 Percent Loaded (%) [ 102
Kanematic Viscosty 1.2 Dnve efficsency (%) 100 100
Stages —T*l1 Mator current (A) L0 82
Mator power (KW} 2608 2778
= A > = n X . ~ Annual CO2 Emissions
Dieu chinh hiéu suat bom tai day ! iovins £63) 14778 14739
Annual CO2 Emissions e
Sningkiicane o) — = '
Annual Energy (MWh)  2.086 2,190
Annual Energy Savings 434
(MWh)
Annual Cost ($) 267,206 284,705
Annual Savings (§) = 17,450

Hiéu suat bom giam xuéng 62% 5

Ché do xem danh gia — Chuyén

Last modified: Jul 7

"« Gateway

& isa &= ‘L"“}
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Explore O Modify All C Trim Impelier
Nowvice View Expert Wew Salected Scenaria
Operations ® Pump Fluid ® Motor ® Field Data ®
BASELINE T TRIM IMPELLER RESULTS HELP NOTES
Baseline Trim Impeller
Pumg Type End Suction ANSUAP - Pumgp Efficiency
Pump Speed 1150 5
Drive Direct Drive - Percent Savings (%) ——
00%
Pump Speed 150
Fhad Type WWater - Drive e Pump efficiency (%) 65 62
Fhad Temperature &0 Motor rated powes (hp) 350 350
— Motor shaft power (hp) 3341 3s58
EOCHiC Oy ! o - Pump shafl power (hp) 3341 3558
Kinematic Viscosity 121 ' ora ‘e Motor efficiency (%) 958 955
Stages =B PRt Tampecom 60 Motor powes factor (%) 843 B8
Specific Grawity 1.005 Percent Loaded (%) 95 102
Kinemanc Viscosity 121 Drrive efficiency (%) 100 100
Stages =1+ Motor current (A) 1T a3
Motor pawer (kW) 2808 778
. A > Ps X . A Annual COZ Emissions
Dieu chinh hiéu suat bom tai day! {tonne CO;) (ot R
_Aml.l- . "_“ébl Emissions 865
Savings (tenne CO;) =
Annual Energy (MWh) 2,058 2150
Annual Energy Savings ™
Annual Cost ($) 267,256 284,706
Annual Savings () = -1T.450

Hiéu suat bom giam xuéng 62%

22
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Ché do xem danh gia — Chuyén gia

Demo 2020
Last modif

Explore Opportuniies  Modify All Conditions

Expert View
Operations ® Pump Fluid ® Motor ® Field Data ®
BASELINE :'Rlﬁ IMPELLER RESULTS HELP NOTES
Baseline Trim Impailer
Fiow Rate 4500 Flgfv Rate 4500
e g [B——m
aicutate Haad aicutacs had Percent Savings (%) =

Load Estimation Method Current ~ Measured Voltage 2320 .' 12.0%

Mator Current ]

Measured Vioitage T30 Implementation Costs Pump efficency (%) B8 62
Motor rated power (hp) 350 350
Motor shaft power [hp) 3341 2946
Pump shaft power (hp) 3341 2046
Motor efficiency (%) 958 855
Motor pawer factor (%) 843 83
Percent Loaded (%) g5 84
Drve efficiency (%) 100 100
Motor cusrent (A) 7 &8
Mator pawer (kW) 2508 2301

= A > ~ - . a Annual COZ2 Emissions
Dieu chinh cét ap bom tai day ! {ronne CO) L i
Annual CO2 Emissions e 174
Savings (tonne CO;)
Annual Energy (MWh) 2,056 1,814
Annual Energy Savings = 243
(MWh)
Annual Cost (§) 267,286 235,782
Annual Savings (8] — NATa
Cot ap bom giam xudng 160 feet
ot ap 9 9 -

"« Gateway

& oiow () \d}

So sanh bom hién tai v4i bom toi wu

Modify All C al Pumy
. St

Expert View
Oparations ® Pump Fluid @ Motor @ Fiold Data ®
BASELINE OPTIMAL PUMP RESULTS HELP NOTES
Baseline Optimal Pump
Pump Typa End Suction ANSUHAR 66,02 Percent Savings (%) —_—
Pump Speed 1190 Pump efficiency (%) 65 66
Drive Dwect Drive Motor rated power (hp) 350 350
Motor shaft power (hp) 3341 4
1190 Pump shafl power (hp) 3341 el
Flud Type Water T = Motar eficency (%) 956 956
Fluid Temperature 0 Motor power factor (%) 843 843
Percent Loaded (%) 95 95
Spaciic iy 1009 Drve efficency (%) 100 100
Kinematic Viscosity 1 | TWotor current (A) 7 7
Stages ~iefs Motor pawer (ki) 260.8 2607
Annual CO2 Emissions
14778 14774
121 {tonne COy) A &
=y Annual CO2 Emissions 01
_Savings (tonne CO;) -
Annual Energy (MWh) 2,086 2,056
Annual Energy Savings -
(MWh) i
Annual Cost ($) 267,258 267,240
Annual Savings (§) —_ 16

DPé danh gia mét bom "t6i wu" dwa
trén cac thuat toan cua Vién Thuy

lwc hday nhan vao day. b
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> Last modiied: Jul 7, 2023 hinuieiisd prosimblllin it it

1l O M Aan timal
e Moy o B

Operatons ® Pump Fluid ® Motor @ Field Data ®

BASELINE OPTIMAL PUMP RESULTS HELF NOTES
Baseline Optimal Pump
Pumnp Type End Suction ANSHAR |  Pump Type Eng Sucsian ANSIAP -
Pump Speed 190 Pumg Efficiency BEGD %
Drive Direct Deve v O -y Percent Savings (%) = '
Tiha sliclancy of you piseigs has abed base Y rp—— 50%
Sed pump type: Click “Kniown Eflclncy”™ & sficiency calcutated by
i = ks i e Pump efficiency (%) 66 87
uild Type et Pump Speed 1190 Motor rated f(hp) 350 350
Fhid Temperature ) e e .
- = Drive Durect Drive ~| Motor shaft power (hp) 3341 487
Spaciic Gravky il Pump shaft pawer (hp) 3341 2487
Kinernatic Viscosity 10 " Motor efficency (%) 856 963
Stages -+ Flusd Type Warler ¥ Miotor power factor (%) 843 815
Flud Temperature 60 Percent Loaded (%) 85 m
Specific Gravity 1008 Dirve efficency (%) 100 100
Kinematc Viscosi ty 121 Motor current (A) 7 )
Stag Motor power (kW) 2608 1946
o Annual CO2 Emissions
14778 11026
{tonne CO;)

Annual CO2 Emissions

Savings (tonne COy) N
Annual Energy (MWh) 2,086 1,834
Annual Energy Savings 522
(MWh)

Annual Cost (§) 267,256 199,457
Annual Savings ($) — 67,799

Cung lwu Iweng va cung cot ap -
Hiéu suat bom ban dau la 66,0%,
bom toi wu la 88,7% 25

Mét cdn nhac quan trong:
Nhu cau va nguon cung - trong linh vuc ki thuat

= Thwong co sw khac biét gitra nhwng gi may
bom cung cap cho hé thong va nhirng gi hé
théng thwe sw can

= Hay cb gang tw duy theo hwdng nhu cau,
thay vi ngudn cung

26
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Cot ap la dir liéu dau vao bat bud 5 dén tir dau?
otap la dau lieu dau vao bat buoc, no den tuy dau:
> ) > >
|Condition Al |Condition B |Condition A Condition B
End suction ANSIAPI ] End suction ANSIAPI v' Existing Optimal Units Existing Optimal Units
Pump eficiency ||| 806|886 | % 881 |||[%
Pump rpm S 4460 Pump rom 4 480, "mf fﬁ ot Eé%”ﬁ— = 200 |||l 110 1)
Pump, Diive _Direct drive ] Drive Direct drive_w| OHEy S At e =]
fluid : Pump shaft power | ([ 1388 |||l 1264 | [frwv
ui Units __Lis. m, KW | Units _ Lis. m. kW W =
- > E . [l Mator efficiency | 957 956 %
Kinematic viscosity (cS) sl 1.00 Kinematic viscosity (¢S} 100 5
= z 7 g = Motaor power factor ] 842 86.5 %
Specific gravity x| 1ﬂ,DDﬂ Specific gravity v 1;’“’ Motor current | |{[ 24 2205 | [lamps
# stages 5E # stages !E Motor power | [([_145 [1322 | [l
Fixed specific spaed’? Fixed specific spaed'? Annual energy | [|[ 535 579.0 | MwWh
Line freq. 50 Hz w| Line freq. 50 Hz Annual cost ] 32 2028 51000
kW KW
5 i M Annual savings potential, $1.000 |_19__7_|
Motor rpm & 1480 Motor rppm g AEED) Optimization rating, %
Ef. class Energy efficent | ER class Energy efficient |
Motor class gy ICien| class gy Icien i E,m e qm:mls:
Create new
Voltage 3”400 Voltage 5[ 400 e Jiles summary fie
Estimate FLA Estimate FLA e CREATE NEW |
N |_logeniny | |Hloge
Full-load amps 33471 Full-load amps ¢ 3471l| icqndition A Notes Documentation section
Size margin, % 4] 1| Size margin %3 0|\ [Focuy | [system [ | vate ]| |
D““"- Operating fraction 3| 0.500 Operating fraction 5[ 0.400 Appiication | | Evaluator || |
uni -
cost $/kwhr 5[ 0.3500 Skt 5[0.3500]|| [ Senere! comments n
¥ Flow rate. L/s 5[ 190
Field ||[' Head. m g 453 -
ad estim. method
data oad estim. me %me;av Condition Bilotes
M‘::z]’ kwg 1‘“;; Facity [ System | pate | |
tage 1 jicat | Evalustor |
Retriave| set Copy. Copy B Background General comments
defaults | | defaults | = g <to A< information -]
System curve tool: select below w| STOP
-
27
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>

Cac gia tri cOt ap vuwa hién thi
trong PSAT dén tw dau?

» Twr cOng cu tinh toan cot ap di kem véi PSAT

» Dwa trén cac phwong phap tiéu chuén,(vi‘du: dinh luat Bernoulli),
nhwng cling cung cap phwong phap dé dieu chinh cho cac dieu k
hién trwong khéng ly twéng

> Théng tin can thiét:
Do ap suét hat
Do ap suét xa (day)
Cao do cla cac vi tri do ap suét

Kich thwéc dwdng bng tai cac vj tri do
Lwu lwvgng*®

> Hai b tri co ban dwoc hd tro

ién

28
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Hai tinh hudng tinh toan cot ap bom thwéng gap nhat

Type of measurement configuration

< Buction and discharge line pressures k
Suction tank elevation, gas space pressure, and discharge line pressure

Phuong phap 1:

clla bom

K, represents all suction losses from gauge P_ to the pump
K represents all discharge losses from the pump to gauge P,

T Suction and discharge line pressures

Jace pr

khi qua ap

K, represents all suction losses from the tank to the pump
K, represents all discharge losses from the pump to gauge P,

&

Ap suat do

duoc tai duwong 6ng hat va xa

Phuong phap 2: Bom hoac hut
tir bé chlra, c6 hoac khéng co

29
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Vi du phwvong phap 1 (gia dinh)

Click to access
units converter tool

Type of measurement configuration
Suction tank elevation, gas space pressure, and discharge line pressure vl

K, represents all suction losses from the tank to the pump
K, represents all discharge losses from the pump to gauge P,

Suction pipe diameter (ID) 2| 3000 mm Discharge pipe diameter (ID) 3 250.0| mm
Suction tank gas overprassure (Pg) 2 0.0| kPa Discharge gauge pressure (Pd)3|  380.0| kPa
Suction tank fluid surface elevation (Zs) 3| -3.00| m Discharge gauge elevation (Zd)2[  6.00| m
Suction line loss coefficients, Ks E| 0.50 Discharge line loss coefficients, Kd§| 2.00

Don't update Accept and update Differential elevation head 300

System of units: L/s, m, KW Pump head [ 50.38

Fluid specific gravity ﬂ 1.000 Flow rate i‘ 227.0|L/s

Differential pressure head [ 38.62
Differential velocity head [ 1.09
Estimated suction friction head 0.26
Estimated discharge friction head 218

=i el o=l

30
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Vi du phwong phap 2 (Tinh hudng vira dé cap)

Type of measurement configuration

Suction tank elevalion, gas space pressure, and discharge line pressure W]

K, represents all suction losses from the tank to the pump
K, represents all discharge losses from the pump fo gauge P,

Click to access
units converter tool
Suction pipe diameter (ID) 3

300 0| mm Discharge pipe diameter (D)5

250.0| mm

Suction tank gas overpressure (Pg) 3 00| kPa Discharge gauge pressure (Pd) 3

380.0| kPa

Suction tank fluid surface elevation (Zs) % -3.00{m Discharge gauge elevation (Zd) 3

5.00

Suction line loss coefficients, Ks 0.50 Discharge line loss coefficients, Kd

2.00

Fluid specific gravity g 1.000 Flow rate g 2270|U/s
Accept and update Differential elevation head [ g 00|
T Differential pressure head [ 38.82
Differential velocity head ,W
Estimated suction friction head 026
Estimated discharge friction head 218

Pump head 5035

Don't update

Sa3R =SS sh

System of units: L/s, m, kW

Gia tri 380 kPa duoc liét
ké la 4p suét xa twong rng
véi ap suat trung binh
trong cot ap xa cua bom.
Pbéi voi cac trwong hop
lién quan dén cot 6ng dai,
can giai quyét ton that ma
sat cot 6ng trong muc nhap
hé sb tbn that dwong éng
Xa.

Lwu y rang cao d6 bé mat chat 1dng bé hut dworc liét ké 1a -3,00 m. D6 la do
mwc nwéc trong bé chira sach noi bom hat vao ndm thap hon khodng 3m
so v&i cbt nén (san), cét nén nay dwoc st dung lam tham chiéu. Béng hd
do &p suét x& nam trén bé& bom, cao khoang 5m so vé&i cbt nén.

31
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Phwong phap 2 - S dung ap suat éng gép chung

Type of measurement configuration
Suction tank elevation, gas space pressure, and discharge line pressure |

T K, represents all suction losses from the tank to the pump

units converter tool

K, represents all discharge losses from the pump to gauge P,

Suction pipe diameter (ID) 3| 300.0{ mm Discharge pipe diameter (ID)3

2500

mm

Suction tank gas overpressure (Pg) 3 0.0\ kPa Discharge gauge pressure (Pd) %

380.0| kPa

Suction tank fluid surface elevation (Zs) 3 -3.00| m Discharge gauge elevation (Zd)

5.00

Suction line loss coefiicients, Ks [ 0.50 Discharge line loss coefiicients, Kd 2|

2.00

Fluid specific gravity 3 1.000 Flow rate [ 227.0| Us
Accept and update Differential elevation head ,W
T Differential pressure head | 38 82
Differential velocity head [ 1.09
Estimated suction friction head 026
Estimated discharge friction head ,_ﬁ

Pump head 5035

Don't update

System of units: L/s, m, kW

S asNEE SN

Ap suit xad duwoc si
dung & day la ap suét
do dwoc trong 6ng gop
chung, noi dwdng 6ng
la 400mm (danh nghia).

Lwu y rang gia tri 2

duoc chi dinh cho hé sb
ton that dwong Ong xa.

Ti€p theo: M6t s6 cau hdiva cau tra Loi vé cai gi, khi nao, tai sao va lam thé

nao lién quan dén cac thuat nglr hé sé ton th

at.
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Ton that dworng 6ng c6 thé 1a mot yéu td trong tinh toan
cot ap bom

Graphic courtesy of Weir Floway

> Tinh hubng pho bién nhat ma cilng
dung trong cac (rng dung giéng khoan
V@i cét ong dai

Grapme courtesy ot e ey | 3> Pigu nay hiém gap trong cac truong
hop khac

> Do6i voi cot bng gleng hay xem nha
cung cap bom c6 thé cung cap dir
liéu tén that cu thé khong (thwong la
c6 thé)

> O truc hudng truc dwong dng va
truc cta bom tuabin truc dang
bdi tron bang lwu chat bom gay
ra ton that cao hon mot chut so
v&i cot dng chi la éng tron.
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Céc cau hdi Khi nao, Tai sao va Lam thé
nao lien quan dén hé so ton that
> Khi nao nén st dung: Bét ct khi nao co cac phu kién n0| ong nam giira
céac diém tham chiéu do ap suét va bom cé thé gay ra tén that ma sat

> Tai sao st dung Khéng tinh dén céac tbn that d6 sé& lam giam gia tri thuc
té cla cot 4p bom
> Lam thé nao:
« St dung hé s tén that cu thé cua tirng thanh phan (xuét sic)
« St dung hé sb tén that chung (kém)
« WAG-U&c¢ lwgng cdm tinh (doan mo) (sé liéu lung tung/khéng chinh
Xac)
* Mot cach lam rat hiru ich: st dung cbng cu tinh toan cot ap PSAT
dé ndm bat xem hé sb tbn that co quan trong hay khéng
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Cong cu tinh toan cot ap PSAT co thé dwoc st dung
dé nhan biét tm quan trong ctia dd khéng dam bao

Discharge pipe diameter (ID)3]  500.0 Discharge pipe diameter (ID)2[ 5000
Discharge gauge pressure (Pd)5|  860.0 Discharge gauge pressure (Pd)3| 860 0
Discharge gauge elevation (Zd) 2 500 Discharge gauge elevation (Zd) 3 5.00
Discharge line loss coefficients, Kd3[  5.00 '®) Discharge line loss coefficients, Kd 5[ 20.00
1000|  Flowrate 5[ 2150|Lss 8 (10|  Flowrate §[ 2160 Uss
Differential elevation head [~ §.00| m ) Differential elevation head [ §00| m
Differential pressure head [ 87.85| m - Differential pressure head [Tﬁ& m
Differential velocity head [ 0.06| m > Differential velocity head | 0.06| m
‘stimated suction friction headw m stimated suction friction head 024\ m
imated discharge friction head [ 0.31| m mated discharge friction head 122\ m
Pump head ’W i Pump head 9737 m
Discharge pipe diameter (ID)2] 4000 Discharge pipe diameter (ID)Z| 4000
Discharge gauge pressure (Pd)2[  900.0 Discharge gauge pressure (Pd)5|  900.0
Discharge gauge elevation (Zd) 3 500 Discharge gauge elevation (Zd)3 5.00
Discharge line loss coefficients, Kd3[ 500 O Discharge line loss coefficients, Kd 3| 10.00
E Flow rate g 870.0|Us (/) 000 Flow rate ﬂ 870.0| LS
Differential elevation head [~ 00| m Differential elevation head 800l m
Differential pressure head | 91.94| m g Differential pressure head ’W m
Differential velocity head [ 2.44| m Differential velocity head [ 2.44| m
stimated suction friction head 386 m ‘stimated suction friction head 386 m
imated discharge friction head [ 12.22| m imated discharge friction head ’W m
Pump head [ 11546 | m Pump head [~ 130.68| m

TUYEN BO MIEN TRU'

Tai liéu nay duoc bién soan trong khuén khé Dy an “DPay manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép I&6n théng qua hé théng quan Iy ndng lwong va téi wu héa
hé théng va thuc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Du an EEEP) do Lién minh chau
Au (EU) tai tro, Bd Céng Thuong (B6 CT) quan Iy va Té chirc Phat
trién céng nghiép Lién hop quéc [UNIDO) thue hién. Naéi dung tai
ligu hoan toan thudc trach nhiém cua Duw an va khéng nhat thiét
phan anh quan diém ctia bat ky ca nhan hay t6 chirc nao.

dl ased

d¢ ase)d

4 x hé s6 tén hao K =>
1% thay d6i cot ap

2 x hé s6 t6n hao K =>
10% thay doi cot ép
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