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D3y manh hoat dong TKNL trong céc DN cdng nghiép Io'n théng qua hé théng quanlyNL  * Gatewa y
va t8i wu hda hé théng va thuc hanh TKNL trong cac DNVVN tai Viét Nam (IEEP)

* ¥ o

.........

uuuuuuuuuuuuuuuuu CONG NGHIEP LIEN HQP QUOC

CHUONG TRINH PAO TAO CHUYEN GIA
TOI UU HOA HE THONG KHi NEN

Tir 19 dén 22/11/2024
Tai khach san Adonis - 55 Quang Trung, quan Hai Ba Trung, Ha Noi
Va tai nha may thuc dia o Nam Dinh

Ngay 1: 19/11/2024

(Hoc tai khach san Adonis - 55 Quang Trung, quan Hai Ba Trung, Ha Ngi)

Thoi gian N¢i dung Nguwoi trinh bay

8.00-8.30 bang ky hoc vién
8.30-9.00 Gidi thiéu Chuyén gia quéc té
9.00-10.00 Téng hop céc kién thic co ban Chuyén gia quéc té
10.00-10.15 Nghi gitra gio
10.15-12.00 E::C hién khao sathe thong khi | o oia quéc 16
12.00-13.15 An trua tai khach san

Huéng dan cach st dung thiét bi | Nha cung cip thiét bi /Ca 16p/
13.15-15.00 N S

do Chuyén gia quoc té
15.00-15.15 Nghi gitra gio

Hudng dan cach st dung thiét bi \ L A1 a1
15.15-16.45 do / Tong quan vé cac tinh toan N};d cung cap t}?et P 1/Ca lop

hitu ich /Chuyén gia qudc té

TO CHUC PHAT TRIEN
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Negay 2: 20/11/2024
(Hoc tai nha may thuc dia ¢ tinh Nam Binh)
Thoi gian N¢i dung Nguwoi trinh bay
6.45-7.00 Hoc vién tap hop ¢ khéach san Adonis Calop
7.00-9.00 Di dén nha may thuc dia bang xe 45 chd
9.00-9.10 Dén nha may Calop
G161 thiéu
9.10-9.20 Phat bi€éu chao mung DPai dién cia nha may

9.20-9.45 Hudng din vé an toan Chuyén gia qudc té

9.45-10.00 Nghi giira gior

10.00-11.45 | Po dac va thu thap dir liéu (Mdi nhom tdi da | Ca 16p
5-6 nguoi)

12.00-13.30 An trua & gin Nha may

13.30-16.30 bo dac va thu thap dir licu Calop

Kiém tra 10 ri tai khu vuc Nha may

17.00 — 18.00 | Lam thu tuc nhan phong tai khach san & Nam
Pinh
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Ngay 3: 21/11/2024
(Hoc tai nha may thuc dia ¢ tinh Nam Binh)

Thoi gian N¢i dung Nguwoi trinh bay

Hoc vién tap hgp & khach san (6 Nam Dinh)
7.45-8.00 o s N Calop
bi dén nha may thuc dia bang xe 45 cho

Dén nha may thuc dia ) .
8.30-8.40 ) s . Chuyén gia quoc té
Hudng dan vé an toan

Ca 16p, Chuyén gia

8.40-11.45 G0 cai dat logger, truy xuat dit li€u qubc té

11.45-13.30 | An trwa gan nha may

Xem lai dir liéu da ghi / Phén tich - Thao luan | Ca lop, Chuyén gia

13.30-15.00 , IV
nhém quoc té

15.00-15.30 | Nghi giira gio

Phén tich tam thoi/tdng quan (Béo cdo hoan o o

thién mot phﬁn) bai dién ctia nha may,

15.30-16.00 S o o Ca lop, Chuyén gia
Trinh bay vé cac phat hién cho dai dién cua qubc té

nha may

16h-1%h Quay vé Ha Noi
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Ngay 4: 22/11/2024
(Hoc tai khach san Adonis - 55 Quang Trung, qudn Hai Ba Trung, Ha Ngi)
Thoi gian N¢i dung Nguwoi trinh bay
8.00-8.30 bang ky hoc vién Ca lop
8.30-9.30 Phan tich / Viét bao cdo Chuyén gia quéc té
Hoi dap vé chuyén thuc dia
9.30-10.00 Phan tich / Viét bao céo Chuyén gia qudc té
Héi dap vé chuyén thuc dia
10.00-10.15 Nghi gitra gio
10.15-11.00 Viét bao co Chuyén gia quéc té

Hoi dap vé chuyén thuc dia

11.00-11.30 Céc budc tiép theo (Danh gia nha may ing Chuyén gia qudc té
vién va hoi thao truc tuyén)

11.30-12.00 | - Tong két khéa hoc Pai dién vin phong du

S mac 4n UNIDO

12.00-13.00 | An trwa tai khach san Calop
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Déy manh hogt ddng TKNL trong cic DN céng nghidp kém thing qua hé thing quin ly * Gat
NL vi 14 tru hoa hi théng vé thye hanh TKNL trong cac DNVVN tal Viét Nam” (IEEF) +Ga eway 76 CHUC PHAT TRIEN
BO CONG THUONG the B sion  CONG NGHIEP LIEN HOP QUGC

Hé thong khi nén

lan Moore CEng FIMechE
Chuyén gia hé théng khi nén UNIDO

Phan 1. Hé théng khi nén co ban

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Chuong trinh hoc

L Gidi thiéu

QA T6ng hop céc kién thirc co ban

A Thuc hién khdo sat hé thédng nén khi

A Truwdng hop khdo sat cu thé

QTéng quan vé cac tinh todn hitu ich

[ Kh3o sat thuce té tai dia diém cta nguwdi dung
Danh gid va phan tich di¥ liéu tir dia diém

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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Khi nén - Cac diém chinh

= 10% dién cdng nghiép thuong duoc st dung dé san xuat khi
nén

= O Viét Nam, twong duwong khodng 31.836.105.000.000 VND

= V&i mirc 30% trung binh cé thé tiét kiém véi chi phi thap
hodc khong mat phi, twong duong vdi 1.228.864 tan CO2

= Khi nén KHONG phai la mién phi -
dat dé - dirng lang phi nd

dd l1a ngudn tai nguyén

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Hé théng khi nén

Hé théng khi nén dac trwng

- . P Van xa nuéc
Bé loc tach nwéc
véi van xa

dlén tr
Dwéng éng cip
cho ho tiéu thu lé

Ong mém

Van xa nwéc tw ” s
dong dang dién tdr 'B'B\_q. ) "'-?S
\</ il ‘%w\

Ong gom nwéc
ngwng théng véi
mai trwrong

Binh chira
khi nén phu

Ho tiéu thu Ion,
gian doan

Poverty Reduction through Productive Activities =

tw dong dang Binh chira

khi nén

/4

Trade Capacity Building »

B0 loc voi van xa
Duéng éng nédi tit phuc vu sira chira

Bé tach im ding tac nhin lanh
Van xa nwée khéng
gay tén that khi
Bé loc tach dau
v&i van xa
Thang gom déu

M‘Eg?‘a _-j.éfgh—-— Binh chira
‘\:,%khl nén chinh
7

“L--_,‘_h Hé théng quan Iy

*3 nwéc ngung

Energy and Environment
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Cac van dé thuong gap trong thuc té

Céc biéu hién Nguyén nhan
= Chi phi van hanh cao = Kich thudc khong phu hop
2 L, o * MaAay nén
= Ton that ap suat I&n .
. * May say
= Khi am * Bdloc
= Tdn that xa hodc loc cao - BOn chira
= Do tin cay thap * Hé thong dudng 6ng

= Piéu khién kém
= Lam mat khong du
= Bao tri kém

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment
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Hé thong thyc té tot nhat bao gobm nhirng gi?

* M4y nén phu hop véi nhu cdu va dugc diéu khién tot
* May nén hiéu suat cao va dugc bdo dudng tot

« X ly khi theo tiéu chuan tdi thiéu bat budc

* May sdy hoat ddng hiéu qua

* Nuwdc ngung duwogc thu gom va x¥ ly dung cach

« Puong 6ng cd kich thudc phu hop & moi chd

 Ap suat van hanh duoc gitt @ mirc yéu cau téi thiéu
* PO sut dp suat <0,5 bar trong nha may khi nén

* PO sut dp suat <0,2 bar trong hé thong

e RO ri <10% nhu cau trung binh

* Chi m& cap khi khi can thiét

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Téng quan vé khi nén co ban

v Hiéu rd vé khi nén
v’ Mdy nén
v X ly & ngung tu
v/ Lap dat khi nén

* Nha may nén

* Binh chtra

* Phan phdi
v Co hoi toi wu hod

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Dinh luat vat ly

KHi NEN la khoéng khi trong khi quyén bj ép. Biéu do6
c6 nghia la nang lwvgng duwoc Iwu trir trong khi. Khi
khi nén gian n& tré lai, nang lwong nay dwoc giai
phong dudi dang CONG.

Ap suét (nang lvong)

Gian n®

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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Ap suét tuyét déi... | Ap suét du... T

. L3 dp sudt duwoc do vdi méc chan
khong tuyét déi. N6 duwoc sir dung cho
tat ca cac phép tinh ly thuyét, dugc yéu
ciu st dung trong cac &ng dung chan
khong va quat gid

. La dp suét tham chiéu thyuc té
va do dugc khi ldy méc 13 &p suat khi quyén

Pamb Ap suét khi quyén

9 o500 p—T—— ‘M‘ 14 bar (a)

Ap suét tuyét déi P

|
} 2 bar (g) 3 bar (g) ‘ ‘ IIIIIII

Ghan knong | . Ap st do | 13 har (y)

|9s% | 50 %

100%
Chan khéng 0%

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment 9
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DPinh nghia vé ap suéat

Twong dwong

Tong quan: 10° Pa

= 1bar
] j Lwc (F) 1 MPa = 10 bar
Ap Suét (p) = Dién tich (A) 1hPa = 0.001 bar
A _ Ap suét do lwong
Pon vi: 1 bar = 14.5 psi(g)
1 Newton (N) 1 bar = 10197 mmWC
A—

Poverty Reduction through Productive Activities = Trade Capacity Building  Energy and Environment
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Thé tich

Ap suét khong khi & mai trwong : 1 bar (a)

7m?
Thé tich khong khi
Khi quyén

«@- -® Ap suét lam viéc
7 bar (a) =6 bar (g)

1 m®lam viéc

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Phwong trinh khi |Binh luat khi lién quan dén hé théng kin:

po X Vo _ p1xVy

O

= R=hangs

D = ap suét (bar (tuyét déi))
V = thé tich (m3)

T = Nhiét do (K)

R = Hang s khi d&c biét

bar-m3 J
e.g. R=28.96 K = 289.6 kg-K

cho khong khi khd

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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Khi nén - co’ ban

" May nén dugc danh gia
& diéu kién dau vao cla

, Khéng khi vé
chiing ong khi vao

« 500 cfm = 500 cfm & d3u May nén ,
vao may nén Khi ra
* 250 m3/gio = 250 m3 /gio
& d3u vao may nén ||‘ ||‘ -
Khi tw nhién Khi nén

Ap suét: 1000 mbarA
Thé tich: 8m3
Khéi lwong: 10 Kg

Ap suét : 7 barg (8 barA)
Thé tich: 1m3
Khéi lwong: 10 Kg

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment

8 m ®
Dinh nghia vé thé tich
Nhiét do Ap suét Do am . Ty trong
T twong doi i

Thé tich th
DIN 1343 0°C = 1.01325 - 1.294
- Binh thwong 273.15K bar kg/m3
Thé tich theo 15°C = 1.01325 0% 1.225
PINAEO) 2xe 5 288.15K bar kg/m?
- Tiéu chuan
Thé tich kién quan Ay 1A ; £ . 2 2.
dén 4p sudt khi quydn  Nhiét do Ap suat boam Thay doi
(trang thai binh thweng ~ Khi quyén khi quyén khi quyén
Thé tich lién quan iar A A A . X Lz
dén trang thai hoat Nhlet_(?’o P‘\p SU_GA't Bién dbi Bién doi
dong lam viéc lam viéc

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Loai may nén

May nén khi déng May nénthé tich

May nén May nén
. May nén | ¥
ejector ¥3m 4 hwona truc
Ny s méy nen pittong
rotary
May nén roto dorn May nén roto kep

3
T W HEE N

. . Mady nen May nen Mdy nén May nén Mdy nen
May May Maymen  paynén  Maynén piftong confrrat  pittongt  duwerng réi mang
nén van nen xoan o truc vit roto téng do
vong 4p
chat
ldng

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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‘& 2 Global ! \@ﬁ' .

=<
Q-

y nén truc vit

Phia hat

Phun dau — mot cap
Khong dau — hai cap

Phia ap suét

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

e Gateway IS
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Diéu khién may nén — hoat ddng tich cuwc

——  Dituchishtdcdd = Bathhttii —— Biéu&gﬂ? a
90.0
i o 80.0 /
Thong thuong tir _
32—7%% cong sudt \}z%\‘
e 2 500 sl P i
g 50.
Théng thudng ti 2 400 //////
30% o6 5 © 300
25-30% cong sudt ——— =7 L~ /
day tai 20.0 >
10.0
0.0 i
0 100 200 300 400 500

Déura. CEM

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Thoi gian khong tai

Venting DSD 241

(bar(g)

__ ap sudt(bar)

i
ong

¢

AL h

Ap su

‘

Poverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment

Piéu khién bat/tat tai
KW trung binh va kha ning nén trung binh véi kiéu diéu khién
¢o tai/ khéng tai

8

>

>

g -

X

@

>

=

0
0 20 40 60 80 100 120
Ty 1& % cong suét
Copyright Compressed ] +— 1 gallchn —8— 3 galichn —&— S galictn —*‘TUM“‘I

Air Challenge

and Environment

Poverty Reduction thro
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May nén VSD

v’ Kich thudc may nén dé dap rng pham vi nhu cau
v Tranh khodng tréng diéu khién
v T6i da hda viéc chay & tdéc d6 tam trung

v Hay nhd rang khéng phai tat ca cac VSD déu cung cap
cung mot pham vi hiéu suat

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment 21
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Khoang diéu khién 90kW VSD
350 -
300
250
?200 i
=
£
=150
e
[
100 -
50
-
Phun dau 1 Phun dau 2 Khéng dau 1 Khﬁng dau 2 Phun nwoc

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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VSD
“Khoang tréong diéu khién’

)

Co ban + VFD ra cwc dai

20.0 |=—— & =—— — — — .
a Co ban + VFD ra cuc tiéu
E 125 | o m— — — P
s [ i oang trong
2 g0 PR i khén
o
=] X ~ 3 3 X .
@ Toc do may nén co dinh

Tai co s 10 m3/min

12:00a 8:00a 5:00 p 12:00a

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

VSD
Loai bd “Khodng trong diéu khién”

2 x Co ban + Dau ra VFD cyc dai
24.0 b m—n —h — —n — 0 —n — =
Co ban + Dau ra VFD cuwc dai ‘ 7
PN 17.0 | v e o n - -+ Didu khidn
£ 16.5 § = trang 1ap
-

: a 2
S 100 ATy Diéu khién
) SRR ST R trang lap

g
Toc do #1 may nén c6 dinh
Tai co s& 7 m3/mi
12:00a 8:00 a 5:00 p 12:00a

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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Ap dung VSD sai =

Biéu d6 1 — chu ky hoat
ddng cung nhau VSD va
bat/tét

Céng suat (kw)

09:00 13:00 17:00 21:00 01:00 05:00 09:00

Céng suit —— Trung binh thay doi 24 chu ki

Biéu o 2 — VSD doc lap (cng st

Thay déi cai dat didu khién lam sl
giam tai dém 20 kW

Cang suit (low)

T T T T
09:00 13:00 17:00 21:00 01:00 05:00 09:00
Trung binh thay doi 24 chu ki
{edng suat)

— Cong sudt

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Pham vi diéu khién mdy nén ly tdm

gi&i han ap suét

A £ £ z D.: th,(t k,(
Ap suat thiét ke ieém thiét ke

/ " Pham vi dié}sixh'

Ap suét

S gioi han

£ lwu lwgng

2.g D4u ra thay dbi theo nhiét do, ap
S 7] PO Y T .

5 G suat va diéu tiét dau vao

fal=

Thé tich

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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Hiéu suéat - so sanh mirc tiéu thu dién ndng cu thé

Co6ng suat* tai kW

Cong suét tiéu thu cy thé * =
Hiéu qua FAD tai m3 / phat

+ Tuy thudc vao diém tham chiéu:
F>spec = - cong suét tryc may nén

- cong suat dau ra ctia dong co
- cOng suét dién dau vao

)
*

<e

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Bao tri
> Nguyén nhan nao gy ra tinh trang giam hiéu suét
may nén?
* Duong ro ri bén trong
* Lam mat kém
e Ma sat bén trong l&n
e Ton that dp suat bén trong
* BOi tron kém
* Bao dudng kém hoac it

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




Cac dau hiéu quan trong khac cda viéc van hanh
hiéu qua

v Téng sb gi® chay

v RO ri dau va ro ri khong khi tir bén trong

v’ Tiéng 6n 6 truc khi chay khéng ¢4 tai

v’ Giam ap suat bd tach (bom dau)

v’ Ap suat va nhiét d6 bd lam mat trung gian

v/ Can bang nhiét d6 tat ca cac dau (recipes)

v  Hé théng khéng tai hoat déng chinh xac

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

Thoéng s6 van hanh

v/ Ap suat lam mat trung gian (2-2,4 barg)
v’ Nhiét d6 giai doan — ly twdng 1a can bang
v Nhiét d6 khong khi xa

 Lam mat bang khong khi — cao hon 10 dd so v&i nhiét do

moi trvong

¢ Lam mat bang nwdc — cao hon 5 do so véi nhiét d6 nudc

v Nhiét 0 dau vao — Cang gan nhiét dé6 moi trwong
cang tot

v Do gidm ap suat bd loc ddu vao <45mbar
v D6 gidm ap suat bd tach dau <0,2 bar

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment
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Anh hu’6’ng cua thoi gian va bao tri

en 100.0% -
g 80.0%
—
o 60.0%
ﬁ 40.0%
0,
4 20.0%
0.0%
& §
O;v)\ QP" ‘6\ ) '\’N \ ,.L'\,\
Gi0 chay
May nén Ap suat Nhiét do Giv Paura Pinh mirc  Kétqua % SPC (kW/Nm3/phut)
barg °C chay Nm3/phit Nm3/phat xé&p hang
1 5.7 46.2 84,000 16.6 20 83.0% 7.15
2 5.7 65.0 117,000 115 20 57.5% 9.55
3 3.87 46.2 87,000 61.4 75 81.8% 6.01
4 3.8 45.8 121,000 514 75 68.5% 9.70
5 3.8 50.0 35,000 70.0 75 93.3% 5.29

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Thu hoi nhiét

Comg suit trye dan
vao fir dong co 100%%

Trung binh 85% n&ng lwong dau vao co thé
dwoc thu héi cho cac trng dung gia nhiét.
Kha nang thu hoi nhiét phu thudc vao:

« Nhu cau gia nhiét ctia nha may

* Sw phu hop gira hoat dong ciia may
- TI— nén va nhu cau nhiét

« Khoang cach t tram may nén dén hé
T thdng phan phéi/hé tiéu dung nhiét

- trong khi nén 4% PN PN
Nhi¢t co thé thu hi * N hlet dO

tir bg 1am madt sau 14%

Nhiét tir djng co
dign 904

Nhiét tir diu
lim mit 720%

Lugng nhit ¢6 thé thu
i 94 %5

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




X ly va ngung tu

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment EE]

Xt ly khi nén

= X ly la diéu can thiét dé giam thiéu lvong
nwéc, bui va dau trong khi dwoc cung cap

= X ly nguén cung cap khi chinh & mirc chat
lwong tdi thiéu sau dé x& Iy ndng cap tai
diém st dung khi yéu cau

= S{ dung thdéng sb6 chéat lwong khdng khi
theo tiéu chuan 1SO8573.1
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Lwong tap chat trong khéng khi I&n dén mirc nao?

Mo ta : Hoi/swong/khéi | Bui | Swong mu | Phun Mua
Nhan thiec: Mo ta: | Kinh hién vi Nhin tryc tiép
E— I 4 sec. | 670 170 42 11 33 1,6 0,9
i gian roi tr d6 cao 1 m M | 57 I 3
Cat duc
| Suwongmu | |[Khoibui cong nghiép nng |
Anh hwéng cfia chuyén déng phah t& Brown . I Bui cacbon
= | Bui giao théng |
| Bui xi-mang |
| Phén hoa
Bao ti thye vat
| Vi khuén
| Bui luyén kim
Bui phun hoi son |
| Virus | | Hoi dau | Swong dau |
Khéi thudc la
| Phan t khi
- Kich thwéc hat
S € Lytm | i tinh bang
Hiéu suat tach va loc < Trung binhBg loc khén .
1.8 g micrémet
< Ning kh Kiéu tai
| L& trong, than hoat tinh, silicagel,... |
0,001 0,01 0,1 1,0 10 100 1000
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Tac dong cua khong khi chwa qua xt ly

An mon trong
dwdng 6ng

Ngwng tu cac tap chat
an mon
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Cac l&p chat lwong khi nén theo 1S08573.1:2010

Cong nghé: Loc Say khé6 Loc
Tém tat tiéu chuan 1S08573.1-2010 \
Sé lwong hat ti da trén mdi m3 Bidm swon Dau
. Kich thuéc hat N 9N mang
Lép
<0.1 0.1<d<0.5um 0.5<d<1.0um 1.0<d<5.0um °C Mg/m3
0 Theo quy dinh clia ngwdi st dung hodc nha cung cap thiét bi va nghiém ngat hon I6p 1
1 Khong quy dinh 20,000 400 10 <-70 <0.01
2 Khong quy dinh 400,000 6,000 100 <-40 <0.1
3 Khéng quy dinh | Khéng quy dinh 90,000 1,000 <-20 <1
4 Khoéng quy dinh | Khong quy dinh | Khdng quy dinh 10,000 <+3 <5
5 Khéng quy dinh | Khéng quy dinh | Khéng quy dinh 100,000 <+7
6 <5 Mg/m3 <+10
7 5>Cp<10 Mg/m3 Cws0.5g/m3
8 0.5<Cws5
9 5<Cws=0.5
X Cp>10 Cw>10 >5
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Ham lwong nwéc trong khong khi moéi trwwong

Diém swong g/m? Diém swong g/m?
+100 588.208 +6 7.246
+90 417.935 +4 6.359
+80 290.017 +2 5.570
+70 196.213 +0 4.868
+60 129.020 -10 2.156
+50 82.257 -20 0.88
+40 50.672 -30 0.33
+30 30.078 -40 0.117
+20 17.148 -50 0.038
+10 9.356 -60 0.011
+8 8.342 -70 0.0033
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60

Z1/inv. Piém swong

50 ap suét & °C.
A\ lf "y 40

o n V.4 . /é/) /ﬁ‘ x
Nhiét do biém swong tai e w2 3
: : : y AW/
F4 ~ i o V X
Ap suat lam viéc - khi R i 20
~ . AYaAw/ *
guyén (diém swong theo &Y 10
ré n //
ap suat) Y/ 0
7 10
Vi du: / 2
Ap suat lam viéc: 7 bar ////
Piém swong & ap suat lam viéc: 2-3 °C. y, <0
DPiém swong khi quyén: - 25 °C.. v 40
50
60
\ 70
70 60 50 40 30 20 10 O 10 20 30
Piém swong khi quyén & °C.
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Lam kho (say/tach am) khi nén

Phirang phap sdyitach &m
khding khi nén

ih

e
[ |

B Banr
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Pham vi trng
dung may say

May say hap phu

Nhiét d6 diém swong
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8 Eem &
Chi phi xt ly bd sung
Diém sucong°C Loai may say Loc Chi phi bd sung
+3 Chat 1am lanh Mé‘hcui"gd‘ 3%
-20 Thu hoi nhiét thai Khdng <1%
-40 Khéng khi tai sinh Tr“;‘zcu"é 10-15%
_40 Nhiét tai sinh Trugc va 5-12%
sau
-70 Khong khi tai sinh Tri‘;i"é 15-21%

Kich thwéc khéng chinh xac cé thé lam tang dang ké chi phi
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Say lanh

1. Cura vao khong khi

2. Bo trao dbi nhiét khong khi-khong khi

3. Bo trao db6i nhiét chat lam lanh sang
khong khi

4. May nén chéatlam lanh

5. Tach nwéc ngwng tu, xa nwéc ngwng
tw dong

6. Cvura ra khi nén
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May say kho (bing chat hut 4m)

= Say hiit Am -khong ding nhiét
Ung dung:

Hé thong bi déng bing
Nhiét @6 méi trwdng xung quanh cao
Yéu cau khat khe vé chat lwgng khong khi

1. Bg vi loc (0.01um,0.01ppm)
2. Van chuyé“n asi

3.B6 khuéch tin dong chiy
4. Lop hut am: Hip phu dé am
5. Bé thu

6.B0 loc hat Ium

7. Van khi loc tai sinh

8. Lop hut am tdi sinh

9. Xa day giam thanh
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Say hiit Am- gia nhiét
bén ngoai

Bg viloc (0,01um,0.01ppm)
Van chn}’én déi

B6 khuéch tan dong chiy
Lé&p it Am: Hip phu d6 Am

1.
2.
3.
4.
= 5.Bé thu
6.
7.
8.
9.

Van tai sinh (hoi)

Bo loc hat

Lé&p hit im tai sinh

Cura hit gio loc
10. My thdi khi loc
11.Hé théng swai khi loc
12. Cea tho:ig khi loc
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May say khi c6é diéu khién diém swong

= b kibn theo thid gisn

Meyree 2
Moy ren |
o A

00

Bidm ki phye cim bifu 8w swmg

Vtie Linh nhu csiu (clim)

TV QN B FMDY JORR 2 nte AW JMAW AT e JLT aabe anes  Jwm
L T R S S 0 T T S 2 T .

+ Tiét kigm lén dén 70% ) ]
« Hé théng thworng cé thé dworc nang cap cho cac may sy hién co
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Bo loc khi nén

Ap dung bd loc :
« Kich thudc phi hop véi chat lwong khéng khi
va ludng khdéng khi theo yéu cau

*Né&u kich c& qud nhé:
1.76n that ap suat I6n
2.Gidm chéat luvgng khi
3.C6 thé lam héng bd loc

*Né&u kich c¢& qua lén: Cé thé lam gidm chat
lvgng khong khi
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B6 loc vi mé hoat dong nhw thé nao?

Khéng khi bi 6 nhiém Vét liéu loc (BS loc séu) Khéng khi sach khong dau

============ Chan truc tiép

———————— Va cham

Khuéch tan/hop nhéat
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Tac dong cua diéu kién hoat dong

* Cong sudt may siy thuong dua trén nhiét dé6 dau vao

35°C va 4p suat 7 barg

 Ap suat thap hodc nhiét do cao lam giam cong suat va
cé thé dnh hudng dén hiéu suat

* BO loc duwoc thir nghiém & cac diéu kién dau vao duoc
chi dinh (dau vao 7 barg 20°C, mdi trwdng xung quanh

20°C)

e Cac yéu cau clia nha san xuat déi vai phan loai I1ISO dua
trén cac diéu kién dac thu

e Sy thay doi vé diéu kién/hiéu suat cé thé dnh hudng
dén hiéu suat va phéan loai theo 1SO
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Tac dong cua diéu kién dén cdng suat

Anh huong ciia nhiét d§ dén cong suit

60
50 +&
©
S 40
= 30
g 20
10
0 T T
50% 100% 150%

Cong suat

[+ Nhigt khi diu vio == Nhi¢t d§ mai tririmg |

200%

Anh huéng ciia ap suit bén trong dén cong suit

-
L4 g

b
(=]

L4y

o

T T

60% 80% 100% 120%

Ap suit bén trong . barg

Cong suit

e Nhan cac hé sd khi cé6 nhiéu diéu kién thay doi

¢ Vi du may say

100 cfm & 7 barg, 35 °C, 25 °C mo0i trudng xung quanh
=70 cfm & 6 barg, 40 °C, 30 °C moi truéng xung quanh
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e

Hoat dong cua bd loc khi trong pham vi mang tai

A
0.025 + i i |
< 0020 + | 5
‘0 ; doo.
L2 i e i Y 1
S £ H
|5 !
o £ 0015 + ;
c 1
5 !
5 . !
L U A S -
0.010 + : Loc (ch)
___________ T T Loc (moi)
0.005 —+ i i :
1 il 1 1 il 1 1 1 1 : 1 1 1 »

I I I I 1 I I L

Tai (Lwu lwong %)
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Thoat nwéc ngwng tu

Phai dam bao thoat nwéc dang tin cay tai tat ca cac diém thu gom nwéc ngung tu
cua dwong ong khi chinh
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Tach nwd'c ngung
- Khi nén phia sau bd lam mat cia may nén thudong bdo hoa 100% hoi nudc.
Néu nhiét d6 cta khi nén giam, hoi nudc sé ngung tu.
- C6 thé tach ngung tu so bd néu lap dit dudng 6ng va clra thoat khi nén
nhu trong hinh minh hoa.

S nmR——

Duéng ong lap voi
do doc 2 %

6 Bo thu nuwrdée ngung
Duong khira

Van xa nuwde ngung
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>

Van xa nwéc ngwng tu: Loai cdm bién mirc dién tr

+ Cam bién mirc dién dung

+ Tw dong két hop véi ap suat

* Tw giam sat

+ Tiép diém bao dong khéng dién ap
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Nwéc ngwng: Bo tach dau-nwéc

1 diu vao cua nwéc ngwng

2 buéng gian né

3 bé tach: tach trong luwc

4 6ng xa tran dau

5 bé thu dau

6 bod loc so’ bd: giir lai chat ran

7 bd loc hap phu: giiv lai cac hat dau
8 dng xa nwéc (nwéc sach)

Puwoc str dung dé tach cac thanh phan trong

Waal nwéc ngwng
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Lap d3t khi nén
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Binh chira

» Muc dich:

* Giam chu ky may nén van hanh

« Luwu trir khong khi trong th&i gian nhu cau cao

+ Tao diéu kién tach khéng khi/chat 16ng

« Ngan chin dau va nwéc di chuyén xubéng cap dwéi

« Giam xung dong ttr may nén piston

» Vi tri:

« Sau may nén va trwéc may sy (“bon wot”)

« Sau tat ca qua trinh xt ly khéng khi (“b6on khé”)

« Tai cac diém st dung c6 nhu cau I&n nhwng gian doan
+ Khéng nam trén dwong thoat khi ctia hé théng lam mat
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B e ®

Luu trir khi nén
Co kiém sodt va khong kiém soat

v’ Luu trir dugc kiém soat

« Kiém sodt ap suat/lvu lwong riéng biét phia cau cla
hé théng khdi phia cung cap.

* Ap suat trong hé thdng phan phdi duwoc duy tri & ap
suat thap dé gidm thiéu nhu cau gid

e Cung cap ap suat 6n dinh bat ké murc sir dung khoéng
khi hay ddp irng ctia hé diéu khién may nén.
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Luu trit khinén
Cé kiém soat va khdng kiém soat

> Luwu trit khéng kiém soat

o Ap suat trong toan bd nha may tang va giam toan pham vi
hoat dong cia may nén.

o Ap suat khi nén clia nha may cé thé gidm dang ké xudng
dudi dp suadt mong mudn thap nhat vi bd diéu khién may
nén khéng thé kip phan &*ng véi nhitng thay ddi nhanh vé
nhu cau.

e Nhu cau gia s& xuat hién & bat c khi nao ap suat phia nhu
cau cao hon 4p suat tdi wu thap nhat cho hé théng.
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e Gateway IS

Piéu khién lwu lvgng

=Puwoc st dung dé tach cung khoi
cau

=Cho phép duy tri rat 6n dinh ap
suat hé théng — dwoc dat & muirc
t6i thiéu

=Giam/loai bé nhu cau gia

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




8 Eem ®

Luwu trit khi nén & Can bang nang luvgng hé théng
Nhitrng diém chinh

1. Hoatdéng nhat quan, 6n dinh va hiéu qua — Can bang cung va
cau.

2. DPong luc hé théng xac dinh ban chat cda nhu cdu khi nén.

3. Nhu cau khi trung binh (mdy nén) — Binh va day nhu cau (hé
thong).

4. Ngubn cung — cdng suat hoat déng — cdng suit du trit — nang
lvgng tich trir & may nén dyu phong.

5. Coéng suat hoat déng thudng truc phai Ién hon nhu cau khi
trung binh.

6. Nhu cdu cao diém tir kho lwu tri — Luu y viéc nap lai kho luu
trlr cling la nhu cau.
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Luwu trir khong khi & Can bang ning lvong hé thong
Nhirng diém chinh

7. Chién lugc diéu khién— tat may nén khdng can thiét — chay
may nén & murc tai day da

8. Chon mot may dé cat giam cong suat (hiéu qud & diém van
hanh mot phan tai).

9. Thiét ké luwu trit cho cdc &ng dung hé théng tranh 4p dung
theo kinh nghiém.

10. Néng lugng c6 san tir luu trit phu thudc vao thé tich va
chénh léch ap suat kha dung.

11. Viéc tat mdy nén khi dang hoat déng ma khong can nhac
trwdc thwong la hay xay ra nhat trong mot hé thong.
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~Gateway St

Lap dat may nén

« Vi tri may nén anh hwéng dén
hiéu suat

« Chét lwong khéng khi va do tin
cay cia may nén bi anh hwéng
trwc tiep b&i moi trwwong

 Tranh nhirvng khu vwc c6 nhiéu
bui ban

* Tranh nhitng khu vwe c6 khoi co
thé phan rng hoic lam hong dau
may hoac bo loc cua may nén

- B6 tri khéng gian xung quanh may
nén dé dé dang thao tac

« Duy tri da anh sang dé bao dwéng
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Vi du vé théng gié khi nén
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Phan phoi khi nén

Kinh nghiém thiét ké
Quy tac :
Mot hé théng dudong 6ng duoc thiét ké tot
s& cd mirc hao hut dp suat dwdi 0.15 bar
trong toan bd hé théng. Khong tinh thiét bj

lam sach khéng khi. NN i
Van téc khi nén phai duoc gitt & murc : 7 o "':-.I
- 5m/s trong phong may nén ' » >
- 6m/s trong hé théng cap chinh
- 15m/s trong hé théng phan phdi F
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Phan phaoi khi nén
Théng sO kich thwéc toi thieu cia duwdong Ong
L3 iéc & 3 A&t7.5b
FAD am viéc & ap s'ua ar (g)
m3/min Do dai dwong 6ng
Lén t&i 50 m Lén t&i 100 m Lén t¢i 200 m Trén 200 m

Lén toi 12.5 21/2" 21/2" 3"

Lén t&i 15,0 21/2" 21/2" 3" Xem db thi

Lén t6i 17.5 21/2" 3" DN100 trang bén

Lén t&i 20.0 3" 3" DN100

Lén t&i 25.0 3" DN100 DN100

Lén t&i 30.0 3" DN100 DN100

Lén t¢i 40.0 DN100 DN100 DN 125
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w—— " GAEWIY _—
Do dai dweng bng (m)
Budng kinh éng
10— benst;:ng. (mm) A,p Suét
: R A 5 2 . 20 - Lwu lwong khi nén 3 ton hao bar
Bieu d6 dwdng thang: i Rt righteitied > s
. i . . i e EE s . !
dé xac dinh dwong kinh trong “H e 0 Ap sut - oo
> . x . z 100—] - #s0—{ hé thong —0,05
cua dwdng 6ng (buwdc 1 dén 8) i I = bar (g) i
w 1 390 200 4 £
3000 ——50 175 J -
= 150
o 1258<

25—
20 — 15
c D F G
i
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Phan phdi khi nén

.

Ap dung cho dwéng 6ng
Nhirng diém chinh : &

Lwa chon vat liéu

+ Diéu kién méi trwong

* Yéu cau vé chat lwong khi nén
* Dién tich tinh dién

* Quy dinh ap dung

» Chi phi ]

« Tuébi tho hoat dong dw kién
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Co hdi tdi wu hod

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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T6i wu héa hé théng khi nén bao géom:

e Panh gid nhu cdu nang lvong trong nha may.
e Lia chon hé théng ngudn cung phu hop véi cc yéu cau trén

e Loai bd hodc ciu truc lai cac cach st dung va thyc hanh khong
hiéu qua (phun, hong théi mé&, v.v.)

e Thay d6i hodc bd sung thiét bi hién c6 dé phu hop hon vdi yéu
cau cdng viéc va tang hiéu qua hoat dong
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Toi wu héa va giam thiéu hao phi

* Théng thudng, 10% dién cong nghiép dugc sitr dung dé san xuat khi nén

* Tiét kiém trung binh = 30%

* 75% chi phi vong doi cia may nén la nang luvong

e RO ri, nhu cau gia va st dung khdng phu hop cé thé st dung tdi 50% ngudn khi
dugc cung cap.

* Thiét bj chay bang khi nén cé chi phi vin hanh cao hon khoang 10 Ian so véi
thiét bi chay bang dién.

Nhu ciu gia 10-15%

Sur dyng khong phi
hop 5-10%
R ri 25-30%

75% chi phi
nang lwong

10% Bao tri

San xudt 50%
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Nguyén nhan chinh gay ra ro ri

v San xuat va xtr ly khdng hiéu qui
* Diéu khién may nén kém

Hiéu suat kém
Kich thudc khong dang

Sut ap suat trong hé théng x& ly va phan phdi
RO ri

<N X

S dung khi nén khong dung cach - lam mat, day san pham &
thong gid
Khéng thu hoi Nhiét thai

<
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RO ri khi nén

= Tién hanh tht nghiém ro ri khong tai

= Khéng dwoc vuot qua 10% nhu cau san xuét trung binh
trong mot nha may thong thwong

= Co6thélén té’i 20% dbi voi cac dia diém Ion, hon 80%
duwoc do ngau nhién

= RO ri hay xuét hién lai nhwng hiém khi & cing mét vj tri

= Can tién hanh thwdng xuyén céac chién dich x& ly ro ri
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Thé tich ro ri
(Cac cong cu khong dwgce st dung)

Po tén that ro ri
bang cach xa hét khi trong binh chira

DPoéng dwong 6ng cap

Ve X (P -PE) l l
V=
T @ @
| |
V. = Thétichrori
Vg = Thé tich binh chra &1 that 1o i
o = Ap suétban dau binh chva SR IZ'IJQ,‘?;%' o
P = Ap sué}t sau cung binh chira p.R = 9bar(g) 333 I/phat
T = Chu ki do Pe = 7 bar (g)
T = 3min
5001x(9-7)
vV, = = 333 |/phut
3 min
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Do tén that ro ri
bang cach do thoi gian tai ciia may nén khi thiét bi dung cubi tat

V, = Thé tich rd ri mé/phut
8 \}C = Luwu lwgng thé tich may nén m3/min
DPoc di‘)ng7 t = Don vjthoi gian do khi may nén co tai
hddo © T = Tbng thdi gian quy trinh do lvdng
ap suat 5 '
(bar(g)) , T Vidu: )
> Lwu lwong may nén Ve = 3 m¥/phut
3 Thoi gian may nén mang tai t =ttt ;= 120s
Tbng thoi gian do T= 600 s
2 N PEREN| PEREN| | PERNEN |/ PEREN D o
", _ & xt 3x120 .
1 L= T 500 = 0.6 m¥/phut = 20%
Thoi gian
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Ton that ro ri
| Tiéu thu khéng Tén hao
Pwong kinh 16 khi & 6 bar (g) kw
m?3/phat
© 1mm 0.065 0.3
© 2mm 0.240 1.7
O 4mm 0.980 6.5
O 6mm 2.120 12.0

Véi mirc gia 3.000 dong/kWh, ro ri 4mm sé ton hon 170.820.000
dong/nam tien dién cong véi dich vu bo sung cho thiét bi khi nén.
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Phat hién rori

Nhiéu ro ri c6 thé dwoc nghe, cam nhan hoic
nhin thay.

Cac ky thuat khac:

» Str dung nuwdc xa phong:

« Pa kiém nhiém va tin cdy, nhuoc diém 1a tén

thoi gian nhwng déi khi |13 cach duy nhat
* Chi phu hgp v&iro rinho
» Siéu am

* Rat hiéu qua ngay ca & nhirng khu vue cé
ti€éng 6n nén cao

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

8 em @
Diéu khién may nén
» Chinén s dung tdi thi€éu lwgng may
nén c‘ém thlé’t |——  Diluchihtiedy —— Bivrkeri — Bié“lf‘mi":l‘“' |

v' M4y nén cla ban duoc diéu khién nhu 900

’ [
thé nao? bat/tat, theo cum, xa khi 800 7
, - / )] v ’ 70,0 | _/"77
> Hiéu cach chuing s& twong tac véinhau 5 600 -
~ p n o = e ; Z 500
» Can nhac hé thong diéu khién nhém % i
B
e Giam thiéu dai ap suat ¢ 300
s e s 200 -
» Dung chirc nang Ty dong tat dé giam 100 |
thiéu thoi gian chay khdng tai kéo dai 00+
, P R ~ s . R 0 100 200 300 400 500
» Coéthé sir dung bo diéu khién toc do Binrm, CFM

khong?
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Biéu d6 ap suat
Nhirng di€m chinh — tin hiéu diéu khién
1. BO diéu khién cdng suat may nén khi phan &rng vai dp

suat duoc thu nhan béi hé théng diéu khién cda né.

2. Khidp suat giam, may nén sé tang luong khi nén cho dén
khi dat dwoc cong suat toi da (mday nén VSD).

3. Khidp suat tang, luvong khi nén cung cap sé giam (may
nén VSD).

4. Céc han ché trong hé thong nhu mdy sdy khi va b loc cé
thé anh hwdang dén bo diéu khién may nén.

5. Cam bién tlr xa hodc bo diéu khién mdy nén theo trinh ty
bén ngoai co thé cai thién phan rng diéu khién.

6. Bao vé qud ap s cam bién ap sudt bén trong cum may
nén.
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e

My nén nhin thiy thay dbi 0.69 bar

120 8./? bar
110 : :-.IIII: IIIIIIIIII L ..III.' IIIIIIIIII ..".':.258 bar
4= s Ll :
100 - i -5 : : B | §9bar
o 1
7] 90 6.2 bar
o L™
80 1 - L] -n LEL L L LY lg.s bat
70 - 4.83 bar
60 . . . : . v . ' r 4.14\bar
s S & Yo & S
s,fe & .5"& 0&; @“q’ .\@éée & ‘@‘& ,‘6‘@@ & H¢ thong nhén
SR A S N SN R N R T théy thay doi
> 3 o s & i N o & ay thay doi
& s Lt < & S 0.069 bar
O Diém sir dung ap suiit ] Sut 4p ciia két ndi
| Sut ap B Xirly khéng khi delta P
B Khoang diéu khién ap suit
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Giam ap suat — giam chi phi

Ap suit Bar
O NWLAUOAN®Y

. ¥ % % & 5 5 =
5 B 8 N R B B B
Céng suit tiéu thu
1 bar = gidm 6-7% codng suét du tai

1 bar = gidm khoang 15% nhu cau gia va st dung khéng dwoc kiém
soat khac

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

® Gaogm @

Nhu cau gia

v Téng dp suat tac dung lén 7 bar
16 trong hé thong khi, lam
tang toc do ludng khi trén

hé théng khi.
v/ RO riva nhu cau khi khong 2.8 m3!min';z.

duoc kiém soat déu co

thanh phan tiém an cua B_mer;u

nhu cau gia. =
v’ Stra chita ro ri ma khong =

kiém soat ap suat khong 2.52m3 / min ')ﬂ

hoan toan hiéu qua.

6 bar
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Gidm ap suat trong nha may nén

Buwong ong co kich thwéc nhd  Tach nudce
Van tié,t lru B loc trwde
May say kho Bé loc sau

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

Giam ap suat trong hé thong theo truc chinh

8 7.2bar || 65bar | 59bar |
bar
4 4 X

!ﬁ- | % Bo
) gl .

| 69bar || 62bar

Dén hé thong
quan Iy ngung tu
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Giam ap suat trong hé thong vong kin

| 69bar | 69bar | 69bar |

69bar | 69bar | 6.9bar

Pén hé thong
quan Iy ngung tu
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So d6 hé thong ap suat
Biéu @b phén b6 ap suit hé thong nén khi

Phia nhu ciu

Phia cung cip
Z £ -
MWP 9.0 bar Ap suit co ban
Khéng i 8.7 bar =
héng tai ar =
Khoang hoat djng
khi nén
A4
g TEE " S e r——
o A Tén that dp trong b lim mét
thi cap. tach am, bo say va
v loc
- - i - H
Ap suit cung cip Ton that dp trong ‘hc thong
co ban 7.5 bar phiin phoi
7.3 bar
Ton that ap trén
FRL, van, 15 rd, ngit
ket noi

6.5 bar

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




® G @&

e

Giam ap suat

L3 ‘ - > L -
Cong suat tiu thue ctia may nén
245 — R 7.2
— Cong suat trung  — Ap suiit
binh 71
240 ,
7
235
6.9
E 20 s
«; _:5
2 225 67 #
=t =
tg 66 vt
o 220 i
6.5
215
6.4
210 63
205 + B.2
g &8 &8 & 8 g 8§ 8 8 8 8
(=] = o0 ~ o 8 = (=] ~ o (=]
=] ~ = - m =] IN] < = m =]
(=] ~ = -~ 3 ~ < o (=11 - =]
o =] (=] (=] - - - - ~ =1
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S dung sai muc dich khi nén

v' Lam sach

v' DAy thanh phan/ sén phdm

v Théng gié - lam mat nguoi va sédn pham

v' Khudy son hodc bén vé sinh

v Di chuyén san pham quanh céac khuc cua hoéc trén
bang tai

v Gilr san pham thang hang

v St dung khong khi & &p suét cao hon mirc can
thiét

v Tao chan khéng trén quy mé I&n
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Thoi

S dung may thdi tang cudng khdng khi cd thé tiét kiém
khoang 40% khong khi & dp suat thap hon
= Yén tinh hon cé thé khac phuc cac van dé vé tiéng 6n
trong khu vuc

= Sir dung quat cat gid & 4p suat thag

= S dung quat ‘

= S dung sung thdi ap suat thap \

= An toan hon va yén tinh hon
Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
B aom ®
Voi phun khi hiéu qua
25

< N E 20
Ong dong 19.2 scfm % 15 ]
Voi phun hiéu qua khéong khi 6.1 scfm 'E 10 |
Giam 13.1 scfm |

Suét ndng lwong = 0,122 kW/cfm
Tiét kiém nang lvong = 1,6 kW/voi phun vo@
Tiét kiém/voi phun = 9.600.000 ddng/ndm(dwa
trén 2000 gid/nam)

Chi phi 350.000-700.000 VND/voi phun
Thoi gian hoan vén < 2 thang
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Tao chan khong
v’ St dung khoéng khi dé tao chan khéng cho céc quy trinh:
« Nguyén tic chung |a khong duoc vuot qua 10% nhu ciu khéng
khi trung binh
* Tao hé théng chan khéng cuc bd, bom chan khéng thuong st
dung 8% cdng suat dau vao clia dong co may nén
v’ Sr dung bo day chan khong hiéu qua va tat khi khdong can
thiét
* Nhiéu giai doan

e Van kiém tra

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Giam ap suat & cac thiét bj cudi

10 Barg toan phén. _

8.8 Barg

Ong mém ID 13mm x dai 5 mét

Sting c6 hong hit Ion

Pi thao bé phu kién diy/chup

6.8 Barg

Ong mém ID 16 mm x dai 5 mét

5.7 Barg.

=

L E—
Sung c6 hong hut 1on
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Cach ly hé thong
May hoat dong 8h/ngay v&i khi nén mé 24 gid cho nguwdi dung
¢ noi khac cia nha may
Lwong khong khi tiéu thu khi st dung: 20 scfm
Lwong khdéng khi tiéu thy khi dirng: 8 scfm
Cong suéat tiéu thu khi divng: 0,976 kW

Phia nhu ciu
1500

Chi phi hang nam = "3“
0.976*16*3000*365 = 17,099,520 %
déng méi nam £

g

Chi phi dién hinh cla van dién
to 12" 1.700.000 déng

ERERERERERERERERERERERERERERERER

eSS RACERERNASCRERRCERERRR DRSNS

/ EESENEE s EE SRS ASgdSnEaEE8EET

Vung 1 dieng hoat dong va
dwoc cach ly khoi hé thong
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Thiét bi tach bui

Van cach ly Van kiém tra

Nguén cép khi nén

| [Orogep  fbdVen @
B diéu chinh
Van kim hoac

X tiét lwu
S dung binh thu chuyén dung dé lam
phang lwu lwgng dinh

<
Binh chira
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Téng quan vé khi nén co ban

v Hiéu vé khi nén
v M4ay nén
v X ly & nudc ngung
v/ Lap dat hé thong khi nén

* Nha may nén

* Binh ch(ta

* Phan phéi
v Co hdi tdi wu hda
> Phién thdo luan tiép theo - thuc hién khdo sat
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CHUONG TRINH CHUYEN DICH NANG LUONG BEN VING VIET NAM - EU (SETP) * G |aba| @

Déy manh hoat d9ng TKNL trong cic DN cdng nghiép lém théng qua hé théng quin Iy *
NL vi 14 tru hoa hi théng vé thye hanh TKNL trong cac DNVVN tal Viét Nam” (IEEF) ¥ Gateway = 76 CHUC PHAT TRIEN
B0 CONG THUONG the Esroponn union  CONG NGHIEP LIEN HOP QUGG

Hé théng khi nén

Phén tich hé théng

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Phan 2

* Phuong phap ti€p can hé théng

e Tinh toan chi phi van hanh

e Thyc hién khao sat

« Xdac dinh d6 thj ap suat

e Xdac dinh d6 thj nhu cau

* Panh gid két qua

* Bdo cdo va xem xét gid thau clia nha cung cap

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




@ dmm @

8. Panh gia hé théng khi nén
> Phuwong phdp tiép can hé théng
Danh gid toan dién hé théng kiém tra toan bd hé thong
khi nén, bao gom:
« San xuat
. Xirly
* Luu tri¥
* Phan phoi
* S dung va lang phi khi nén

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment 3

® Gmom @

8. Panh gia hé théng khi nén

e Phuwong phdp tiép cin hé thédng danh gid hiéu suat téng
thé cla hé thdng thay vi hiéu qua cha tirng thanh phéan
riéng leé.

e Ranh gidi hé théng bao gbm nang luvong dau vao cho
nguodn cung cap va xt ly khi nén thdong qua thiét bj san
xuat va cong viéc dugc thuc hién do nang lvong dau vao.

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment 4
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Danh gia hé thong khi nén

» Thong tin thu thdp duoc sé cho phép nhdm déanh gia:

* Hiéu cac &ng dung s dung tai diém

* Slra cac ing dung hoat dong kém va céc rng dung lam dao Ion
hoat déng cla hé thong

* Loai bd cac hoat dong gay lang phi

 Tao va duy tri sy can bang nang lvong

e T&i wu hda cic bién phap kiém sodt luu trir va may nén

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment 5

ﬂ 2 Giabal i
*-Gateway S _v\'_"' o

DPanh gia hé théng khi nén

> Muc tiéu chung trong tat ca cac danh gid hé théng khi nén:

Puong co s ctia khi nén va mirc str dung nang lvong

N&m bat xu hwdng ap suat hé thdng trong giai doan co s&

Thiét 1ap ho so dp suat thong qua hé thdng dén cac (rng dung chinh
Dic diém hiéu suat hé théng va hoat dong cla cdc &ng dung st
dung cudi kém hiéu qud gay ra cdc van dé vé san xuat

Xac dinh viéc st dung st dung lang phi va khong phu hgp va danh
gia cac giai phap thay thé

Hi€u dong luc hé thdng va cac bién phap tao sy can bang giitra cung
va cau

Trién khai chién luoc dieu khién dé duy tri sy can bang.
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Khong ¢ déng hé do — Lam thé nao dé phan tich
mot hé thong?
» S dung nhitng gi ban cé
e Dong ho do sob gio chay
e Dong ho bam giv
e Dong hd do ap suat da lap dit
e D{ liéu cGia nha san xuat

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Khong c¢6 déng hé do? — Tinh nhu ciu

”

Co tai e

Khoéng tai | i ‘(R’l)
Th&i gian (giay)

Thoi gian mang tai

Tait binh = —
al trung vin Tong thoi gian 1 chu ki

« Lé&p lai trong thoi gian khéng san xuét d& wéc tinh ro ri
« C6 lap cac khu viec dé chia nhé nhu cau co ban

Cé thé khéng cho phép ban xac dinh cong s’uéy may nén mei
nhwng sé giup ban hiéu hé thong

Poverty Reduction through Productive Activities = Trade Capacity Building  Energy and Environment
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Tinh toan nhu ciu

450 cfm, 75 kW tai nén '*

450 cfm, 75 kW tai nén '-a
450 cfm, 75 kW tai bat/ tit ""‘

|;|' Ché d6 cho

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Tinh toan chi phi van hanh

Pac diém diéu khién may nén truc vit dién hinh

80
70 =

= 60 /

kW

s s0 Pl
<E /
= 40 —
5 30
20
Z 10
“ o . :
0 200 400 600

Paura, CFM
bay tai = 75 kW, 450 cfm
Khong tai= 20 kW =26.66% day tai tai véi luu lugng 0 cfm
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Tinh toan thai gian

Thoi gian trung binh mang tai = 30 s
Thoi gian trung binh khéng tai =40 s
Tai trung binh = 30/70 = 43%

Nhu cau = 450+450+(450*43%) = 1094 cfm

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

Tinh toan chi phi san xuat

250

— Khi chyy Nhu ciu trung binh

- il

/3_5
150
B /

/

o 200 400 600 800 1000 1200 1400 1600

Cong suit tiéu thy, kKW

]

Cing suit thuimg trye, efm
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Nhu ciu v&i cong suat tiéu thu

3 may nén 75kW

2 tai co ban =900 cfm, 150 kW
1 tai bat/tat = 193 cfm, 43.6 kW

Pau ra 450 cfm
Cong suat day tai 75 kW
Cong suat khong tai | 20 kW

=75%0.43 + 20*0.57
=32.1+11.4
= 43.6 kW

Cong suat = Téng cdng suét tai+ Cong suat khong tai

Tdng codng suét tiéu thu 193.6 kW

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment

Téng chi phi vAn hanh hang ndm

Gi® san xuét = 80 gid/tuan, 52 tudn/ndm

V&i: 3000 VNB/kWh

® Gmom @

Chi phi san xuat = 193,6*80*52*3000 = 2.416.128.000 VND
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Vi du tai tiéu thu khi nén

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment ils)

Tinh toan nhu cau

May nén: .
400 m3/h Nhu cau 600 m3/h

50 kW tai
20% cdng suat khéng tai

Tai nén

Diéu khién

16 gi&® mot ngay

5 ngay mét tuan

50 tudn mot nam

Chi phi tién dién — 3000d/kWh Chi phi hoat déng hang nam?

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




B e

Tong chi phi van hanh
S6 gior = 16 x 5 x 50 = 4000 h/nam

Tai nén =400m3/h v&i, 50 kW x 4000h = 200,000kWh
= 200,000 kWh x 3000 VND = 600,000,000 VND

Pidu khién = (600-400)/400 = 50% tai, 50% khong tai
Pay tai = 50kW x 4000h x 50% = 100,000 kWh
Khong tdi = 10kW x 4000h x 50% = 20,000 kWh

Téng chi phi diéu khién = (100,000 x 3000) + (20,000 x 3000)

.. A

300,000,000 + 600,000 = 360,000,000 VND

Téng chi phi = 600,000,000+ 360,000,000 = 960,000,000 VND

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

2w @
’ by A
May VSD lagi ?
Khi can théng tin vé hiéu qua - Xem théng tin ki thuat CAGI
MODEL DATA - FOR COMPRESSED AIR
1 |Mamatactarer Attas Copee 50.0 1400
Moxdel Number GAYTLVSDY Date Vidnz0ze 45.0
2 | [E Awcooks [ Wister-conhod Ty PrSo = 12.00
# of Suages: ; E : o
3 Full Losd Opesating Pressarc® 102 puig” E 350 S
4 Dhive Motor Noeminal Rating = bp _E 20,0 'E
5 Drive Motor Nominal EMicieecy [ prescent = 800 g
o Fan Motor Nominal Rating {if spplicsble} Ll bp S %0 =
7| Fan Motor Nominal Efficiency 7 percent - 600 =
It Pawer (KW) Capacity (scfmy™ Spocific Pocr (KW/100 sctm)’ ‘E 200 é
450 Mas 18 161 & 150 4,00 k3
e 2154 6.2 =
293 1784 164 = 100 e
ne 1209 173 50 200
157 847 155
[IE] Min 547 08 0.0 0.00
Tota Package Ingut Poms t Zevs Flon” 11 i 0.0 1000 2000 3000 400,0 500.0
101 faoino ooy e : Ciing suft cp khi (m3/h)
Lo C6 thé chon cdng suat th cong tir dit liéu hodc
i3 2 , v A N ,
. i st dung ch}rc ndng noi suy tuyena tinh trong
excel (cé thé cung cap mau dé sura doi)
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May VSD lagi?
* Nhu cdu |3 600m3/gio st dung 2 may cd kich
thuwdc bang nhau
« MO0i may cung cap 600/2 = 300m3/gid
* (COng suat can thiét & 300m3/gi® = ~29kW
» Tong cOng suat = 2 x 29kW = 58kW

12.00

* 58KW x 4.000 gi%y = 232.000kWh £ . .

2000 300.0 400.0 500.0

° 232000kWh X 3000VND = 696000000VND“ = cangsuiuépkﬁrc}rl.yh]
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Hé thong khi nén

Ban bat diu tir dau?
» Dat cau hoi
* Ghi chu
* Khao sat so’ b6 xung quanh
» Ghi chu
* Chup anh

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Kiém toan khi nén — Cau hdi ban dau

* Bao nhiéu gi® moi tuan hé théng can khi nén?

 Ap suat téi thiéu duwgc phép trong nha may 1a bao
nhiéu?

« Chat lwgng khi nén can thiét Ia nhu thé nao?

* Nhu ciu co ban khi nén la gi?

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Nhitng diéu can cha y trong phong may nén

* Loai, nh3n hiéu, cdng suat, gid’ chay va kiém soat tirng may nén

* Loai nhan hiéu va ciu hinh cta hé thong x& ly

* Théng gid phong, clra 13y gid trong hay ngoai nha

* Nhiét thai cé duoc thu hoi khéng?

» Ap sudt & ngudn va do giam 4p suat trén hé théng xur ly

* C6 diéu khién theo cum khéng?

« Dang van hanh thé nao va nhu cau khi nén wdc tinh 1a bao nhiéu?
*  Pudng 8ng cap dd phu hop chua, cé bat ky nat that cé chai?

«  C6 bay nwdc ngung dién tlr khong thong that khong?
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Nhirng diéu can chd y trong nha may

RO ri khi

 C4c tai str dung chinh khi nhu cong cu, dau phun
son, thiét bj hodc qua trinh cong nghé

S dung sai nhu miéng théi hé, sung thoi dp suat

cao, day san pham va hiéu (rng venturi chan

khéng

 Ap suat cudi dudng dng

Hé duwdng 6ng vong hay dng nhanh?

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Bit diAu véi mé hinh

Sau nén Sausdy  Sauloc

|

Say Loc

Médy nén

3. Binh chira 2m?
28m°/min
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Xac dinh cac diém cé thé do

Piém str dung thuong

xuyeén
Biit ddu véi mé hinh
Sau nén Sau séy Sau loc
Diém phan phdi

R
Xa cuol cung

4

May nén

o Binh chira 2m3
28m~/min
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Néu ban thay diéu gi
bat thwong, hay dat
cau hoi vé né

Poverty Reduction through Productive Activities = Trade Capacity Building » Energy and Environment




B Giona L4

" Gateway

Lwu y nhttng
ket noi kém
trong hé thong

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment
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Hé thong khi nén

Néu so do cua dong hé do khéng ding, hay tim hiéu ly do.
Thay vi diéu chinh van dau vao, ban c6 thé xem xét hong
diéu chinh dau vao.
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Str dung ban vé dé kiém tra lap dat
o o
wew | X oty

Local mace ol In A o
5 S D‘“" 2 ™ | 1) maynen
=0 2) B6 tach chét léng

~ ~ - R

'::: 0 i 3) B6 lam mat bo sung

4) Binh chtlra c6 van xa
5) BO loc trwéc co van xa
6) May say hut am

7) BO loc sau

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment

- Pa hoan tat qua trinh kiém tra so
bo.

- Pa tién hanh phéng van trao dbi.
* Pa ghi chép.

* Pa chup anh.

* Pa chinh stra ban ve.

> Tiep theo la gi?

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment



= Glabal g
.& '-G:leway el U\Ej:

Hay ngoi xudng va suy nghi!

« Tién hanh tir h6 str dung khi dan vé phia may nén.

« Xac dinh nhu cau thuc sw.

- Xay dwng cac muc tiéu théng tin can thiét dé phan tich
hé thoéng.

« Xay dwng mot ké hoach do lwong can thiét dé cé dwoc

thong tin doé.
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9. Thu thap dir liéu va phan tich

e Thu thdp dit liéu nhu cau dé thiét 1ap dong lwc cla hé
thong.

e Xac dinh cac sy kién va tac dong cta chiang 1én hé
thong.

* Xdac dinh chu ky va thoi gian xuat hién cda cac su kién
nay.

« Xdac dinh cac giai doan suy gidm cta hé thong.
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9. Thu thap dir liéu va phan tich

e Diéu gi té hon viéc khdng cd thong tin vé hiéu suat hé thong?

¢ C6 thong tin khong tot vé hiéu suat hé thong.

e Nhiéu yéu t6 anh hudng dén do chinh xac cta dit liéu hiéu suat

duoc do:
e T6c d6 mau e Khoang thoi gian 18y mau
e DO chinh xac e Tinh théng nhat
e Tin hiéu dién e Nhiéu va 16i
e Thiét |ap thiét bi e M& rong quy mé don vi k§ thuat
Poverty Rudiction thiongh PraduciveActiles. = Tade Canelty Billiing > Energy and Enviropmet i
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9. Thu thap dir liéu va phan tich

D lieu xu hwédng hang gio — D liéu xu hwéng hang gid cé thé
duwoc st dung dé& xay dwng hé so cdng suit may nén hodc dir liéu
lwu lwong @& tinh toan chi phi van hanh. Tuy nhién, di liéu xu
hwéng sé khdng xac dinh hiéu suat dong.

Phwong phap #1 Phwong phap #2
Ty 1é mau T =5 phat T=1s
S6 mau trung n =12 méu n = 3600 mau
binh
Khoépg thoi gian 60 phat 3600 s
ldy mau (1h) (1h)
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9. Thu thap dir liéu va phan tich

Phan héi dong — Khi cac sw kién hé théng c6 thoi gian dién ra
ngan, khodng thdi gian div liéu phai gidm xubng d& mo ta hiéu suat
mot cach chinh xac.

Dinh mirc cao DPinh mirc thap
Pinh mlrc mau 1 mau/s 1 mau/3s
Trung binh dir x x
9% 10 mau 15 mau
liéu
Khoang thoi
noang Lo 10s 45's
gian dir liéu
Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment 35
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9. Thu thap dir liéu va phan tich
D liéu hién thi cho t6c d6 18y mau cao 1a doc dp suat mot [an moi gidy va trung
binh 10 mAau. Téc do 1ay mau thap la doc ap suat mdi 3 gidy va trung binh 15 mau.

Mitc tieu thy khi cia nha may
Kiém tra tde 40 dong khi nén va dp suat cia hé théng nhi may 36D

7.8 55
50
L a5
10
15 &
kS
= 0 3
;% 25 ’é“
E =
L 20 g
]
15
10
T3 1 t t 5
15:30 15:35 15:40 15:45 15:50 15:55 16:00

Thir 5 ngay 18/11/1999
——  Ap suft voi toe dd ldy maiu cao
—=  Ap suat voi toe do lay mau thap
= Doug khi véi toe d6 1iy miu cao
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9. Thu thap dir liéu va phan tich

> Diém chinh

* D0 chinh xac cta hé thong do phu thudc vao cac yéu t6 con
ngudi; két noi vai hé thdng, bo chuyén doi; hé thong day dién,
cap, két noi dién; phan cirng va phan mém thu thap di¥ liéu;
cung va&i cac ky thuat do lvong.

* T6c do 1ay mau, tinh trung binh dit liéu va khoang thoi [dy dir
liéu phu thudc vao cac dac diém cia hé thong.

e SU dung cdm bién, bd chuyén déi va do chinh xac cta hé théng
do lvong phu hop.

* B0 chuyén doi dua ra cac tin hiéu khac nhau theo ty 1& véi
thong so vat ly dang duwoc do.

 Cac tin hiéu phai duoc chia ty 1& phu hop dé ghi lai phép do
chinh xac.
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9. Thu thap dir liéu va phan tich

» Phan tich dit liéu —
e CoO hop ly va chinh xac khong?
* Phu hop vdi cac muc tiéu danh gia da thiét 1ap?
e Tao nhiéu hoé so khdc nhau
« Udc tinh tiét kiém nang luong
« Dé xuat nhiéu bién phdp dé cai thién dd tin ciy va taora
khoan tiét kiém bén virng
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Hé théng khi nén

— Hb so ap suét

—H6 so nhu cau

— Hién twong nhu cau khi Ién gian doan
— Nhu cau ap suét cao dwoc ghi nhan

— Tiéu thu dién nang

— Mc san xuét

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment 39
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Vi tri do 4p suat dién hinh

 Ap suat lam viéc t6i da cla mdy nén (MWP)

* Pham vi diéu khién mdy nén

e Giam ap suat trén thiét bj xir ly

* Chénh léch ap suat trén cac binh chira chinh

 Ap suat dau ra cung cap cho hé théng

 Ap suat dau ra phan phdi tai mot hodc nhiéu vj tri phia
phu tai khi nén

 Ap suat két n6i diém st dung

« Ap suat sir dung & thiét bi cudi
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Giam ap suat hé thong

Giim 4p suit trong hé théng

10 - - - . — i 15
Nha de may nen Dicm s dung Delta P
95 T—r—rTwr—T | I | 1 I oy 13
S AT VW IN T e L rur— rad
T I | ==y LR -

Bi8s 1—‘| - 09 :é
o=
2 4 | , | B
g | 1 H K ™ =
2 e ] o
075 - . T EE & L1l LA | ] I LY - 05
-  RERRR AN

7 + 0.3

6.5 T + 0

o — S N — S S S E— 0.1

aE g aiRalaSsSsoEags s

 Ap suat chénh léch cao
* Dudng dng chinh cd kich thudc nho
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HO so hé thong ap suat
Ho so hé thong khi nén
Phia nhu cau
Phia cung cip
Ap sniit nho nhat Ap suat trung binh
MWP 9.0 bar

Khéng tai 8.7 bar -~ o7

Khoang hogt dong

<ia may nen

- y
Mnng tii 8.0 bar = . . 15 Ap it hg théns_z_ théng thwrémg duce thng thém 1 bar so vii
Ap sudt roi sav lam yéin edn Ap sudt t61 thiéu eia hé théng

, mat. tach dm. siy. loc '

Ap suit cap co Ty

Giam ap suat he thong
ban 7.5 bar -

phan phoi

B dam dp suét b 7.3 bar

e FRL. Van. Ong v

ngat lect nol. Glam ap
suat

2 ; ’ L
Ap sudt cung edp nho e
nhat 6.5 bar

N Gidin ép sudt bé tiéng G5 bar
b phin phoi

M " ; "
Delta P kho chir ki nen FRL, Van. Ong v
ngit két noi. Gidm ap
sufit

6.3 bar

5.5 bar
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Hé théng khi nén

— H6 so ap suét

— H6 so nhu cau

— Hién twong nhu cau khi Ién gian doan
— Nhu cau ap suét cao dwoc ghi nhan
— Tiéu thu dién nang

— Mc san xuét
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Hé thong khi nén

> Ban do lwérng nhivng gi dé xac dinh hé so nhu cau?
 Lwu lwvong trong dwéng ong

« Chan khdng trén cac may cé tiét lwu dau vao

* Chu ky cé tai/ khéng tai trén may nén

« Téc do6 khi trong may nén c6 toéc do thay doi

« Lwu lwong khi dau vao

« Cong suat
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9. Thu thap dir liéu va phan tich
» Xay dung Ho6 so Hé thdng Khi nén
& « Thiét bj luu trir so liéu, Luu lwgng, Cong suat
L va Ap suat

Poverty Reduction through Productive Activities » Trade Capacity Building » Energy and Environment
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Hé thong khi nén
> Ban do lwong nhirng gi dé xac dinh hé so’ nhu cau?

 Lwu lwong trong dwdng 6ng
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Po lvru lvong

= Po ap suat Ia quan trong

= Nhu cau hay lwu lwong?

= Lwu lwgng ké khong phai ltc nao cling
cung cap cong suat may nén chinh xac

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

D6 thi lvu lwong

Pudng bng

e

Lép bién

/" Van téc dong chay
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v" Phu thudc vao cai dat

L

e

igae g @

v Cac dac thu cha lvu lwvgng dnh hudng dén d6 chinh xac

v Vi tri kém = dé chinh xac kém

Viin tée rong ﬁng (ms)

20,00

]

TG

5
s

o
8

0.00

0.000

0.200 0.400 0.600 1.000

Khoding cich tir thanh ong ( theo dwirng kinh dug)

0.800

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment

e

e

i ogm @

Po lwru lwvgng — nhu cau hay lwu lwvong?

.
. |

Ap suét

Lwu lvong

Ap suét duy tri tét do d6 lwu lwong dwoc do = nhu ciu
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Po lwru lwvong — nhu cau hay
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lwu lwgng?

Giam ap suéat ’
Lwu lwong van én dinh’— may nén chay hét cong
Lwu lwgng do dwoc thap hon nhu cau tai ché

Poverty Reduction through Productive Activities = Trade Capacity Building =

N WW Luwu lvgng

suét

Energy and Environment

Po lwru lwvong — nhu cau hay

May nén chay du tai
trong thoi gian dai
hon, lwu lwong ké
doc trén 40

B Gowogm @

lwu lwong?
May nén c6 chu ky

bat va tat
lwu lwgng ké doc 1én

__ dén36

|

|

!
100

Ap suét

Lwu luvgng

Poverty Reduction through Productive Activities = Trade Capacity Building

Binh chira lam giam
cac dao dong lwu
lwong

Energy and Environment
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Po lwdong — diéu kién dau vao & doc lwu lwong

» Cac gia tri do luong clia luu lvong ké thuong & cac
diéu kién cho trudc vi du scfm, Nm3/gio:

* Tiéu chuan —1013 mbarA, 15C, 0%RH

e Binh thuwong — 1013 mbarA, 0C, 0%RH

» May nén thuong cé thong s6 khéng khi & 1000
mbarA, 20C, 0%RH d6i v&i mdy nén truc vit, khac vdi
may nén ly tam

> Can hiéu chinh giira hai bo dit liéu (cé thé chénh léch

hon 15%)

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Tac dong cua diéu kién dau vao

biéu kién dau FAD Nm3/h Scfm Ghi chu
vVao
1000 mbarA, 1000 m3/hr 915 Nm3/hr 568 scfm |Vung lanh &
20C, 60%RH 589 cfm 91.5% 96.4% Viet Nam
980 mbarA, 1000 m3/hr | 845 Nm3/hr 525 scfm | Ving néng &
35C, 70%RH | 589 cfm 84.5% 89.1% | VietNam
780 mbarA, 1000 m3/hr 670 Nm3/hr 416 scfm | Thanh phd
35C, 80%RH 589 cfm 67% 70.6% Mexico

May nén 1000 m3/gi® chi cung cp 845 Nm3/gi& & mot sb diéu kién cu

thé nhat dinh

Ban can biét diéu kién dau vao dé biét may nén co hoat déng chinh xac

khong
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Po lwéng céng suat dién

kW la phép do duwoc wa chudng cho céng suét

Ampe c6 thé cung cap thong tin c6 gia tri nhung hé s6
cong sudt co thé rat thap khi khong tai (0,3-0,5)

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment
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Chu ky ngén — Anh huéng dén do cdng suat

120
100
80
60
40
20
0

Cong suat ti¢n thy, KW

Két qua kiém tra

Hoat dong binh thwdng

0 100 200 300 400 500
Pau ra, cfm

* 80 kW =255 cfm - nhu cdu co s& cao?
e 80 kW =140 cfm — nhu ciu co s& thap
K&t qua gidm sat cdng suat co thé khdng chinh xac d6i véi do ludng luu luong
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Hé théng khi nén

Ban do Iwéng nhirng gi dé xac dinh hé so’ nhu cau?

Chu ky c6 tai/khoéng tai trén may

D4 thi tai ngay 28022012 - 1/03/2012
100%

0%

0%

0%
0%

40% 1——-

W%
2%

10%

e R e —_[——-—————— o B e s T R T o s s s S T 5]
| TS | . ._}_.,.._._,..___._._._..,..._,_,.-_l_ A S [N U -,
i By SRVt S | i ] e PR (I el IS (i i LA i SR iR IS (R NS i IR Y
l £
1 60% ;E
- ——-———[——-—————— =TT 1T 1T Tl £
. TR, T S —t—t "+ttt -+ t+t——+—t—1+———+—t% =
1 ———t— — 11— 1%
1]'1-11 BRIV B . Litd 4 oo
10%
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01 2 3 4 5 B 7T 8 9 W W 12 13 WU KB IBIWE B NN N DN
Thiri gian trong ngay
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Hé thong khi nén

> Cac hién twong nhu cau lwu lwong Ién nhwng gian doan:

Xac dinh lwu lwgng khi cye dai trong ngan han, ap suét trung binh va
téc do giam ap suat hé théng. Thu thap théng tin can thiét dé tinh
toan cac giai phap lwu trir khi nén.

Do thoi lweng cac hién twong nhu cau nay va tong lwong khi tiéu
thu.

Do thoi gian tré gitra cac lan xuét hién nhu cau va kha nang tich lai
khi nén trong hé thong Iwu trir trong th&i gian tre c6 san.

Danh gia phan (rng cta diéu khién may nén va xac dinh xem may nén
c6 dang chay khong can thiet hay khong.

Can nhac ring hé théng qua ap c6 thé la giai phap van hanh cho tinh
trang Iwu trir khi khong du.
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@ dmm @

Hé th6ng khi nén Hién twong nhu cau khi I&n gian doan

Sw kién nhu ciu khong lién tyuc Khoi Irgng 16m - Cau hinh dong cua h¢ thfmg
Chuyén theo pha ( binh chira 1&2) - thir nghiém 2

11:25 1:26 11:27 11:28 1128 1130 1M 11:32 11:33 11:34 11:35 11:36 11:37
Theéi gian trong ngay thir 3 03/02/2001

Ap sudt hé thfmg (bar) ——  Sykién vé lru lrong binh 1&2 (m3/m)
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Hé thong khi nén

Liéu viéc két ndi kém tai chd str dung khi nén cé khién

hé théng chay & ap suat cao ho'n mirc yéu cau khéng?
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Nhu cau ap suat cao dwoc ghi nhan

Viéc nang cap cac duwong 6ng ndi bd da ngan chin tdng ap suét trén toan bd hé
thong Ghi nhan yéu cau ap suat cao
:

65
Ehu vue vao
6 Viao may( chara loc) : .
ol Vao may Cong tac ap suat

\‘\ (sauloe) Ven bén trong bén trong
55

——— . B

Ap suiit, barg
w

= Trwroe — Sau

Poverty Reduction through Productive Activities = Trade Capacity Building * Energy and Environment 61

® Gmom @

,, 300 B iyt
£ 250 B Miy?2
= 200 Maiy 3
© 150

100
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Tuan

Ngay cé di¥ liéu co ban nhét ciing c6 thé dwa ra két qua hiru ich
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Gidm sat nang suat

> Tinh todn lugng khi st dung cho moi don vi sdn pham
e Cfm trén mot tan
e Cfm trén mot xe
e Cfm trén mot ty 1& sdn xuat hang ngay
» Dat gidi han va hiéu chinh
» Tram may nén
e S dung téng cong suat dau vao so vdi nhu cau khdng khi - ly twdng cho mét hé théng
quan ly ndng lwong
e D3t gidi han chap nhan dugc cho mirc st dung co ban va mirc binh thudng
¢ Hiéu chinh khi céc gidi han bi vuot

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment

" Gateway

B Gioval \@g}
banh gia dinh muc

So sanh muc tiéu thu khi trén mét don vi san xuat vdi:

» Cac nha may khac trong nhém

 Vidu: mét nha mdy sdn xuat sdn pham nhém & Anh
st dung gap doi lwgng khong khi trén moét tan so voi
mot nha may & Phap

» Cac nha may tuong tu khac

e Vidu: cdc nha mdy san xuat 6 td& & Chau Au st dung
gap ba lan lvong khéng khi trén mot don vij so vdi cac
nha may & Nhat Ban
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Phén tich cac dv an tiét kiém khi

Xac dinh lwong giam trong nhu cdu hoac ap suat

* Tinh toan lai chi phi van hanh dwa trén dir liéu mai
* Xem xét tac dong clia cac du an dong thoi
- Hai dy an 6 thé tiét kiem dwoc 150.000.000 VND mdi ndm

nhwng néu két hop cad hai thi s& khoéng tiét kiém duoc
300.000.000 VND

* Con loi ich nao khac khéng, vi du nhu tang san lugng,
giam bao tri?

e Ty lwgng gidm nhu cdu nho cd thé tiét kiém duwoc
nhiéu néu diéu dé tir viéc tat may nén.

Paoverty Reduction through Productive Activities = Trade Capacity Building « Energy and Environment
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8. Panh gia hé théng khi nén
» Bao cdo va tai liéu

e Tém tat

Bdo cdo chi tiét

Phu luc

Cac dir lieu di kem

Tép dir liéu
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Panh gia hé théng khi nén

Nhitng 16i phd bién khi danh gia

Nghién clru cdng suat may nén khi khédng phai la danh
gia hé thong khi

Hé théng khi duoc thiét ké dé chirng minh mét quan
diém

Kiém soat ro ri khéng phai |a kiém sodt hé théng

V& duwong 6ng phan phoi khdong xac dinh hiéu suat.
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han tich dé xuat cha nha cung cap cho may nén
, _ vahéthongméi
ém tra trng dé xuat co6 tuan thu thong so ky thuat
Cac dé xuat cé cung cap dd san lvong dé ddp rng nhu ciu cao
diém?
Cac yéu cau vé chat lvgng khi va dp suat c6 duwgc dap rng? Tat
ca cac hang muc cé dugc bao gdbm khéng?
Tat cd céc thdng tin dwoc yéu ciu cd duwoc bao gobm khodng?
Viéc I3p d3t c6 dugc bao giad theo thong s6 ky thuat khong?
V.v.
éu khong, hdy yéu cau thém théng tin tr nha cung cap
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So sanh - An tugng ban d3u

Vi du thuwe té: 3 Nha cung cép - 3 may nén cdng v&i may say, bd loc, v.v.:

Chi phi vén:

=] 4.158.509.991 VND
= 2 4.828.180.599 VND
= 3 4.305.850.966 VND
Bdo tri:

=] 285.609.64 VND

= 2 337.019.378 VND

= 3 346.091.684 VND

An twong ban d3u:

S6 1 it hon S6 2 670.000.000 VND, S6 1 cung hang véi Sé 3

S8 1 bao tri it hon 50.400.000 VND mdi ndm so véi cac déi thi khac
S6 1 chac chan 1a ing clr vién hang dau
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So sanh — chi phi vong doi

Chi phi van hanh hang nam:
1 2 3
1,763,723,543 VND 1,525,155,489 VND  1,682,812,012 VND

Chi phi vong do& 1 2 3
Chi phi 3 nam 6,147,999,555 5,586,524,601 6,086,711,088
Chi phi 5 nam 10,246,665,925 9,310,874,335 10,144,518,480
Chi phi 10 nam 20,493,331,850 18,621,748,670| 20,289,036,960

Trong subt vong doi:
« S62réhon S 1561.474.954 VND trong 3 nam

« S62réhonSb11.871.583.180 VND trong 10 ndm

+ S62réhon Sb 3 1.667.288.290 VND trong 10 ndm
> Trong 5-10 nam Sé 2 chéc chén la nguoi chién thing
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Phan tich may nén m¢i

Tinh kinh té trong khi nén hang nam o
$350.000
—— Chi phi hoat déng hién tai
- Chi phi d2 xuat vgi may nén knong dau moi P !
§300.000 T Ty W SR R o e e e o .
Tiém nang tiét kidm cb sdn I?;%gi?i frgyki?ér;'
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Phan 2- Tong két

* Phuong phap ti€p can hé théng

* Tinh toan chi phi van hanh

e Thuc hién khao sat

e Xdac dinh d6 thi ap suat

e Xac dinh d6 thi nhu cau

e Panh gid két qui

* Bdo cdo va xem xét gid thau cta nha cung cap
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Thao luan tiép theo

Vi du nghién ctru khao sat
St dung bang tinh
Tinh toan hiru ich
Thuec hién khao sat tai chd

Xem xét di¥ liéu va viét bdo cdo
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CHUGNG TRINH CHUYEN DICH NANG LUGNG BEN VONG VIET NAM - EU (SETP) : G |6ba | @
Déy manh hogt ddng TKNL trong cic DN céng nghidp kém thing qua hé thing quin ly * G t
NL vé 13i ru hoa hé théing va thye hanh TKNL trong cac DNVVN 121 Vigt Nam” (IEER) »Gateway T8 CHUC PHAT TRIEN
BO CONG THUONG the B sion  CONG NGHIEP LIEN HOP QUGC

Bang tinh va céng cu

v’ Cac cong cu tinh todn hitu ich

v/ Hiéu rd céng cu trudce khi s&t dung
v Kiém tra két qua c6 hop ly

v’ Ty chiu rdi ro khi st dung
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e

Chi phi phat sinh

v’ Tinh toan chi phi van hanh & cdc mdc nhu cau va ap
suat khac nhau
v’ Kiém tra chi phi véi cdc mdy nén khac nhau

v’ S&r dung dé xay duwng ho so hang ndm vdi cdc nhu cau
khac nhau

v/ S&r dung dé tinh toan tiét kiém
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Phat hién ro ri

v Cobng cu bdo cdo cho cac cudc khao sat ro ri

v St dung dé danh gid ty & ro ri

v Xac dinh ro ri theo khu vuc

v" Phan loai ro ri theo kich thudc

v K&t hop cung anh chup dé cé bao cdo ro ri day dd

Vldeo Anh BangExceI
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Mat do khong khi va diéu kién dau vao

v Udc lvgng mat do khong khi & diéu kién dau vao
v Udc tinh lwong nudc ngung tu duoc tao ra
v’ Chuyén ddi gitra cac diéu kién dau vao khac nhau

DPau vao Mat do
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Chuyén d6i CO:2

v’ S&r dung dé chuyén déi tir chi phi sang kWh va CO:
v Hitu ich trong viéc xay dwng cdc bang tong hop

Luong Co2 cat gidm
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Giam ap suat cta binh chira va dwong 6ng

v St dung dé tinh todn va kiém tra d0 sut dp suat trong
dwong ong
* Duwa trén duong éng thép
v St dung dé tinh todn kich thudc binh chira

T6n that 4p dudng
6ng va binh chira
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N&i suy tuyén tinh trong Excel

v’ R4t hitu ich dé tim ra cac gid tri trung gian giira cac
duong dac tinh
v’ CS thé sir dung trong mé hinh hod rat hiéu qua
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Giam ap suat duong 6ng

QCI.SS Xl

AP =450
d5><p

Ap = Ap suét gidm (bar)
Qc = Dong khong khi (lit/giay)
d = DPuéng kinh 6ng bén trong (mm)

| = D6 dai dwong 6ng (m)
p = Ap suét dau vao may nén (bara)
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Kich thudc binh chira dé ngdn chan chu ky lam viéc nhanh

0.25xQcx PI1xTO
F_ x(Pu—PL)xT1

V=

v = Téng thé tich ctia hé théng lwu trir (lit)
Qc = Lwu lwgng khi nén (lit/giay)
P1 = Ap suét khi dau vao may nén (bara)
TO = Nhiét do khéng khi tai binh chra (K)
T = Nhigt 46 du vao may nén(K)
P, = Ap suat may nén khi khong tai (barg)
P = Ap suét may nén khi mang tai(barg)
Fmax = Tan suét hoat dong tai toi da (1/thoi gian chu ki téi thiéu (gidy))
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Kich thudc binh chira st dung phu hop véi suw
kién tai cao diém

V :TXCX})amb
P —P.

Vi max min
T = Thoi gian dién ra sw kién (phat)
C = Nhu cau khéng khi (lit/phut)
V = Téng thé tich hé théng lwu trir (lit)
P ax = Ap suét lwu trir hodc ap suét binh chira tdi da (mwc ap suat ngét
trén)(bara)
Poin = Ap suét lwu trir hodc ap suét binh chira tdi thiéu (mirc ap suét
bat)(barg)
Pamb = Ap suét tuyét déi ctia khong khi xung quanh (barg)
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Chuyén doi gitra dong dién va luu lvgng khi nén (CFM)
v' Sr dung dé chuyén d6i dit liéu dong dién sang luu lwong va cong suat
e Bang tinh bat/tat tai
e Bang tinh VSD
v’ Gia st hodc do dién ap va hé sb cong suat
Do lwdng dién ap — Dong dién (Ampe) cho chi phi nhang lwong hang nam.
Trong do: Vén = dién dp 3 pha trung binh tir pha dén pha
ampe = cud'ng dé dong dién téi day du cla déng co
1,732 = cdéin béc hai cta 3 cho dién dp pha dén trung tinh tir dién dp lwdi dén lwdi
pf = hé sé céng sudt cla déng co (dién hinh ld 0,80 dén 0,85)
gio’ = gio chgy hang ndm
chi phi ndng luvong = VNB/kWh
mtr eff = hiéu sudt déng co téi déy du
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Cac ngudn cong cu va thong tin hitu ich khac

v/ S6 tay dao tao chuyén gia
v' Cac thach thirc cha khi nén
v/ Bang tinh ATL
v WebPlotDigitizer adice = can help sometimesl
v Cong cu k¥ thuat
v’ Trang web cla nha san xut thiét bj
* Bang dit liéu CAGI
v Cong cu tinh todn Almig
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TUYEN BO MIEN TRU

Tai lieu nay dwoc bién soan trong khudn khd Dy an “Pay manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép I6n théng qua hé théng quan Iy nang lwgng va téi wu hoa
hé théng va thwc hanh tiét kiem nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dy an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Cong Thwong (B6 CT) quan ly va Té chirc Phat
trién cong nghiép Lién hgp quéc (UNIDO) thwe hién. Ndi dung tai
liéu hoan toan thuéc trach nhiém cla Dy &n va khéng nhéat thiét
phan anh quan diém cta bt ky ca nhan hay tb chirc nao.
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