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Dup 4n “Day manh hoat dong tiet kiém nang lwong trong cc doanh nghip cong nghiép l6m thang qua hé thong
quan 1§ nng lirong va toi wu hoa hé thong va thu hanh TKNL trong cdc DNVVN tai Vigt Nam” ( IEEP)

CHUONG TRINH BDAO TAO

TOI U HOA HE THONG KHIi NEN
CHO CAC NHA CUNG CAP THIET BI

TP. H6 Chi Minh, 10/06/2025
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CHUONG TRINH PAO TAO
HE THONG KHi NEN - TOI UU HOA HE THONG
VA NHUNG PHAT TRIEN MOI CUA MAY NEN KHI
Ngay 10/06/2025 ‘
Khach san Victory, 14 Vo Van Tan, Phuong 6, Quan 3, Tp. Ho Chi Minh
Thoi gian Noi dung Nguoi trinh bay

8.00-8.30 Dang ky hoc vién

8.30-8.35 Gidi thiéu thanh phan Dy an UNIDO
% . B6 Cong Thuong/ Du
.35-8.4 Phat biéu kh ' i
8.35-8.45 at biéu khai mac 4n UNIDO
8.45-9.00 Tong quan vé ti wu hoa hé thong khi nén Chuyén gia qudc té

9.00-9.30 Thiét ké hé thong khi nén tiét kiém ning lugng | Chuyén gia quéc té

9.30-9.45 Céc loai may nén khi Chuyén gia qudc té

9.45-10.00 Phuong phép diéu khién hé théng khi nén Chuyén gia quc té

10.00-10.15 | Nghi giira gio

10.15-10.45 | Tinh toan nhu cau dinh c& may nén khi Toan bo 16p hoc

10.45-11.15 | Chi phi hoat dong cua h¢ théng khi nén Toan bo 16p hoc

Céc thanh phan hé thong khi nén phia sau may

11.15-11.
> 30 nén khi

Chuyén gia qudc té

Céc giai phap/thiét bi str dung khi nén tiét kiém

11.30-12.00 y
nang luong

Chuyén gia qudc té

12.00-13.15 | An trua tai khach san
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B8O CONG THUONG the Europeantiion  CONG NGHIEP LIEN HOP QUOC

Hé thong khi nén

T6i wu hoa hé thong va Xu hudng méi trong
cong ngh¢ may nén khi

Ian Moore CEng FIMechE — Giam déc k¥ thuat
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Kinh nghiém

Trinh d¢ chuyén mén

BEng 1999
- CEng MIMechE 2011
~ CEng FIMechE 2021

Kinh nghiém lam viéc
Carbon Trust 2005 —-2011

GSK 2012 -2015
Intel 2003 —
UNIDO 2015 -
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T0i wu hoa hé thong khi nén bao gom
cdc ngi dung sau:

Pénh gid nhu cdu nang luong trong nha may

Diéu chinh ngudn cung khi nén phu hop vdi nhu cau thuc té

Loai bo hodc tai cdu tric cac phuong phap str dung kém hiéu qua

Thay thé hodc b6 sung thiét bi hién c6 nham dap Uimg t6t hon yéu cau
cong viéc va nang cao hi¢u suat van hanh
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H¢é thong khi nén

 Hau hét hé thong khi nén ban dau dwoc thiét ké theo

cac tieu chi sau:

— Quan diém cho rang “ Cang nhiéu cang t6t” khi noi dén
nguon cung khi nén

— It hodc khong quan tdm dén hiéu suét toan hé thong

— Khong c6 ké hoach trong viéc ting hodc giam nhu ciu
st dung trong tuong lai

— Muc tiéu “Chi phi ban dau thap nhat”

Poverty Reduction through Productive Activities # Trade Capacity Building * Energy and Environment 4
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tha usrmpaan Unien

H¢é thong khi nén

« Nhan thirc vé nang luong can bat dau tir cap quan ly d6i
Vo1 cac tap doan 16n

« Poi v6i doanh nghiép vira va nho, viéc nhan thirc can bat
dau tur chinh chu s& hitu doanh nghiép

« Vin hoéa van hanh can thay d6i va sy thay doi dé phai
bat dau tur cap lanh dao

« Viéc thay d6i van héa doanh nghiép doi hoi sy tham gia
cua tat ca nhan vién.
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tha usrmpaan Unien cowa

H¢é thong khi nén dwoc chia thanh 2 phan chinh
cung cap va tiéu thu

O Phan cung cap bao gom:
= M4y nén khi
= H¢ théng xtr ly khi (loc, tach dau, sdy....)
= Hé thong phan phoi

O Phan tiéu thu bao gdm:
= Quy trinh san xuat
= Diéu ap tai diém sir dung
= TAét ca cac thiét bi sir dung khi nén
"= RoTi

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment 6
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tha usrmpaan Unien

Tai sao st dung khi nén ?

O Moi ngudi nghi rang:

= Ré

= An toan

= Tién loi

= D@ dang lap dat thém thiét bi méi vao hé thong hién c6

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment 7
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tha usrmpaan Unien

H¢é thong khi nén — Thue trang 9

= 10% dién nang trong cong nghiép thuong dugc st dung dé€ san
xuat khi nén

= Tai viét nam, con sb ndy twong duong khoang 2.610 ty vnd mdi
nam

* Trung binh c6 thé tiét ki¢m t6i 30%, thdm chi khong ton thém
chi phi dang ké

= Tuong duong 250.500 tin CO:cé thé dugc giam phat thai

= Khi nén 1a yéu to thiét }:é'u trong hau hét cic nganh cér}g nghi¢p
nhung khong phai 1a mién phi — ma la mdt tai nguyén dat dé

— Pirng dé khach hang hoic doanh nghiép ciia ban ling phi

no!

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment 8




*" Global @
@ i Gateway! et .

B0 CONG THUONG

tha Eusrmpaan Unizn WOHIEP LM HOP DUSC

THE ENERGY TRAIN

CO. / Nhiét

100%
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Chi phi vong do1 may nén khi

75%
Chi phi
nang lwong

10%

Chi phi bao tri
15%_

Chi phi dau tw
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Picu gi tao nén 1 hé thong van hanh tot nhat?
May nén dap tng t6t nhu cau va dugc diéu khién tét
May nén hiéu suat cao va duoc bao dudng t6t

Xtr Iy khong khi t6i tiéu chuan t6i thiéu dugc yéu cau
Bo tach 4m hoat dong hi¢u qua

Xt ly tot va thu lai nude ngung

Puong 6ng c6 kich ¢ pht hop tai tit ca cac vi tri
Van hanh & 4p suét thap nhat co thé

D0 sut 4p <0.5 bar trong xudng may nén

Do sut ap <0.2 bar trong hé théng

RO ri <10% tong nhu cau

Khi nén chi cap khi dugc yéu cau

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment 11
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« Bo loc dat & dau ra may nén

|+ Van tiét luu gdy can trd dong khi

* Sut ap 1 bar khi co6 tai

« Ap suit can bang khi khong tai, khién may
nén khot dong lai ngay lap tuc

Poverty Reduction through Productive Activities # Trade Capacity Building * Energy and Environment
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B0 CONG THUONG Funded by

Loai may nén

[ |
I May nén khi déng May nén thé tich
Maymen Méy nén ly WMéy nén
ejector tam huréma truc
My nén may nen pittong
e rofary
May nén roto don May nén roto kép
] — Maynén  Mdynen  Maynen  Maynen  Maynén
May May May nén May nén Mdy nén pittong contnrol  pittongtr  dweng rbi mang
nén van nen A0ANOL truc vit roto tang do

vong ap

chat

léng
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Cac nha san xuat may nén khi lam thé nao dé
thiet ke ra san pham tiet kiém nang lwogng voi mire
tieu hao dién rieng (SPC) toi wu nhat

O Bang cach tiép can véi dudng nén dang nhiét
0 K§ thuat
= Nén nhiéu cap
Lam mat
= May nén khong dau
=  May nén phun dau
= May nén phun nudc

Poverty Reduction through Productive Activities # Trade Capacity Building * Energy and Environment
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Tur khai niém néi nang cua khi ly twong ty 1¢é thuan voi nhiét
do, qua trinh nén dang nhiét khong lam thay doi ndi nang cua
chét khi. Dinh ludt nhiét déng hoc dugc viét :
AU=0=Q-W=>Q=W

Tat ca nhiét cip vao hé théng dugc dung dé sinh cong

Ap suat

Nén dang nhiét

Thé tich
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M4y nén truc vit phun dau

Dau hat

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment 17
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M4y nén truc vit phun dau

Ve
khoéng
khi nén

C4u truc:

dau d& hén hop dau

- khéng khi . s
6, tach dau
cép 2: tach

phan t&

a) loc thé
b) loc tinh

I&n t&i 85 m3

cap 1:ly

?T// tam

dong khi

F van tinh
néng

nhiét Chét 16ng c6
nhiét do nén
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May nén truc vit khong dau

Ba loc khéng khi

Khéna khi di vao

Phén tir ap thap

Lam mat trung gian

= B6 trung gian
& + = == Khéng khi
3 i — Dau
Khéna khi di ra Nwéc
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May nén truc vit phun nude véi mang loc RO hay céc loai khac
st dung qua trinh ngung tu khi stir dung cdc may tach am lanh
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Cac loai may nén thé tich khac

e Canh gat
* Rotor rang
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* Global @
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May nén ly tdm 1 cap véi vong bi tir tinh cho cac
ung dung ap suat thap
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M4y nén ly tdm st dung bién tan
2 cap nén
MGt dong co toc do cao vai vong bi
tu tinh

Canh nén duoc gén truc tiép trén truc
dong co: khong hop so, khong dau
Ca 2 canh déu gan trén 1 truc co
Chi lam mat bang nudc

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment
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May nén xoan oc khong dau

Véng xo0an Véng xoan
di déng cd dinh

Khoang nén

N

Bau hit
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Picu khién may nén khi bat/tit tai

Quan hé cong suit vi di¢n ning tidu thy khi diéu khién c6 tai/khéng tai

100 ;?p..

8

Phiin triim KW diu vio(%)

1] 20 40 60 80 100 120
Phén trim dung lugng

|—#—1 galictn —8—3 galictn —&— 5 gdictn —+— 10 galictm |
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Thoi gian tiéu thy dién ¢ ché d6 khong tai

-
n

-
o

."\p suit (bar)

Ap sudt ban dau (barg)

0 10 20 30 40 50 60 70
Thaoi gian (s)
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Piéu khién may nén - diéu tiét dau vao

Higu suat may nén khi tiét luu dau hit

1000

Phan tram dién ap cong suat viao
g
o
\

20 40 80 80 100 120
Phiin trim dung lwgng

Piéu chinh cira hit khong xa khi Biéu chinh cira hit khong xa khi
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o

éu khién may nén — Dung tich bién thién

Hiéu sudt cia may nén khi quay ¢6 dung tich nén bién thién

1200
1000
et ]
=] =
= 4]
>
w— 800 =
-(g //
7 //
=11
=) ey
‘8 o
= Af‘/
B |1
=
D //
= a0
£ | A%
s +
S 20
]
=
[+ %
oo
o 2 80 100 120

1]
Phin trim dung lwong

Copyright Compressed Hiéu sudt ciia may nén khi quay ¢6 dung tich nén bién thién

Air Challenge
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Diéu khién may nén khi

v' Chi nén chay mot s6 may —  Dibukhiéntbedd —— Bavtittii —Titluu ddu vio
nén tbi thiéu can thiét

v' Lam thé nao ,de dleu’khién 9.0 F
mdy nén? — tat/bat, tiét luu, 80.0

Xa 70.0 —
60.0

v' Hiéu 15 chung tac dong lan 3 ® =" o
nhau nhu thé nao £ 500 T
=
v Xem xét mt h¢ thong diéu o 400 .
khién t6 hop ’ g 300> 7
« Toi thiéu dai ap suat 20.0 -
v Viée tit tw dong nén hoat 10.0
dong theo huong t6i thiéu 0.0 ; - - .
hoéa cac giai doan chay 0 100 200 300 400 500
khong tai qué dai. ol et

v C6 the st dung thiét bi bién

tan khong?
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H¢é thong diéu khién tip chung

H¢ thong van hanh tat ca cac may nén khi dé dap
ung nhu cau khi nén mot cach toi uu

Nhu cau
khi nén

@
:
?

|
T 1
Yéucauhoatdong  Tjét kiém nang lwong: t&i 15%

1
C
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Picu khién tip trung

v Cung cap diéu khién don gian cho t6 hgp may nén
Chuyén mach ndi tiép va quay theo thir tu
« Tat cac thiét bi khi khong can st dung
v Cung cap ham muc tiéu va quan ly thong tin
SPC cua viéc lép dat may nén
« Dua vao s6 liéu ro ri co s&
v’ biéu khién cac van cach ly cua timg ving
v Giam ap suét hoat dong trong thoi gian chay non tai
v Cung cap thong tin vé viéc bao tri.
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Diéu khién tuan tu thong thuong so véi diéu khién dién tir

IR

dat

© i

]

r

Ap suat ¢

r
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Cac gi61 han cua viéc thay doi toc do dong co

A

May nén truc vit
st dung bién tan

Suit tiéu hao nang luong

Dai didu khién higu qua ~ Luu luong
* Cac cd may nén khac nhau co6 cac dai di€u khién khac nhau
* May nén phun dau co6 khoang diéu chinh rong hon vé phan tai thap so vdi
may nén dau khong dau
» Khong phai tat ca cac nha san xuat khac nhau déu co6 cung 1 dic tinh
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VSD may nén

v Cong suat may nén dam bao dugc dai nhu cau st dung

v’ Tranh khoang trong diéu chinh

v/ Thoi gian van hanh chi yéu ¢ toc d6 trung binh

v" Ghi nhé rang khong phai tat ca cac bién tan déu cho cac dai
hi€u suat nhu nhau
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e Brrgon o 0 WOHIEP LIEN HOP CUSC

Bién tin véi dai diéu chinh 90 kw
350
300
250 -
| » 200 -
| =
g
=150 -
e
[ &
[ 100 -
50
0
Phun diu 1 Phun diu 2 Khéng diu 1 Khéng déu 1 Phun nuée
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e Brrgon o 0 WOHIEP LIEN HOP CUSC

Dai dieu khién cia may nén ly tam

biém bao hoa ap suat

r

Ap suat

o Diém thiét ké
Ap suat thiét ke

<
<

Dai diéu chinh

v

Bao hoa luu lugng (choke)

Luu luong dau ra thay doi theo nhiét do,
ap suat va muec tiét luu tai dau vao

Luu luong thiét ké

Thé tich
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Euarapan Usisn

Picu kién dau vao

= B0 do luu lugng thuong dugce cai dat theo cac don vi chuan,
vi du nhu scfm, Nm?/hr:
v’ Tiéu chuan — 1013 mbarA, 15°C, 0%RH
v Théng thuong — 1013 mbarA, 0°C, 0%RH

» Paiura cua may nén truc vit thuong duoc xac dinh theo diéu
kién cua khong khi dau vao 1000 mbarA, 20°C, 0%RH, khac
vO1 may nén ly tdm

= Can chuyén doi su khac nhau giita dit liéu nay (co thé chénh
nhau dén 15%)
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Euarapan Usisn

Tac dong ctia diéu kién dau vao

frang i 431 pop Nm?/hr Scfm | Ghi cha
1000 mbarA, | 1000 m3/hr| 915 Nm3/hr | 568 scfm | Cold Asia
20C, 60%RH | 589 cfm 91.5% 96.4%
980 mbarA, | 1000 m3/hr| 845 Nm3/hr | 525 scfm Warm
35C, 70%RH | 589 cfm 84.5% 89.1% Asia
780 mbarA, | 1000 m3/hr| 670 Nm3/hr | 416 scfm Mexico
35C, 80%RH | 589 cfm 67% 70.6% City

Mot may nén 1000 m3/h s& chi san xuét ra duoc 845 Nm3/h ¢ trong 1 diéu
kién cu thé. Ban can phai biét dugc trang thai dau hut dé biét dugc hi¢u
suat may nén mdt cach chinh xac (la 1m?khi ¢ diéu kién tiéu chuan)
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Khong do dac ? - Tinh toan nhu ciu

Bat tii

Tit tai i("i
Thoi gian, s )

T
P: on

t
Lap lai trong thoi gian khong san xudt dé udc tinh ro ri
C6 lap céc khu vuc dé chia nho nhu ciu co ban
v' Cé thé khong gitip ban xac dinh chinh xac kich thuéc may nén
m&i, nhung sé giip ban hiéu ré hé thong hién tai
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Tinh toan nhu cau

450 cfm, 75 kW tai nén ""

450 cfm, 75 kW tai nén '»ﬁ
450 cfm, 75 kW bat/tat tai "‘

,;" May & ché do cho
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Tinh toan chi phi van hanh
Pac tinh diéu khién dién hinh cua may nén truc vit

80
70 s
60 i
50 Pl

40 //

30

20

10
0

thu, kW

éu

t ti

A

ong sua

~

C

0 200 400 600

PAiu ra, cfm
Day tai = 75 kW, 450 cfm
Khéng tai = 20 kW =26.66% day tai nhung luu lvgng = 0 cfm
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TR -ty R WGHIEP LIEN HOP DUSC

Tinh toan thoi gian

Thoi gian trung binh ¢6 tdi =30 s
Thoi gian trung binh khong tai =40 s
Tai trung binh = 30/70 = 43%

Nhu cau = 450+450+(450%43%)
= 1094 cfm
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Tinh toan chi phi san xuat

Tinh toan chi phi sin xufit : Vi du duge cho béi khoa dio tao Cacbon trust
250

——Khi chay - - Mirc tiéu thu trung binh

200 /

-
=

/

0 200 400 600 800 1000 1200 1400 1600
Dung lugng lién tuc , cfm

o
o

o
(=]

Céng suit tiéu thu, kW
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Nhu cau véi cong suat tiéu thu

3 may nén 75 kW Piu ra 450 cfm
. Cong suat day tai 75 kW
2 tai nén = 900 cfm, 150 kW Cong sudt khong tai | 20 kW

1 tai bat/tat = 193 cfm, 43.6 kW

Cong suit = Day tai + Khong tai
=75*%0.43 + 20*0.57
=32.1+114
=43.6 kW

Tong cong suat tidu thy : 150+43,6 = 193.6 kW
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Tong chi phi van hanh hang nim
Thot gian san xuat = 80 h/tuan, 52 tudn/nim, 3,000 VND /Kwh

Chi phi san xuat = 193.6*80%52*3000 = 2,416,128,000 VND
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Bai tap — ban hay tinh chi phi khi nén hang
nam cua hé thong nay

May nén khi: 400 m*/h A

Nh 600 m3/h
50 kW c6 tai o ean Bue
20% khong tai

Ta1 nén

Diéu khién

16h/ngay

5 ngay/tuan
50 tuan/nam
Gia dién — 3000 VND/kWh

Chi phi hoat dong hang ndm la bao nhiéu?
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Tong chi phi vin hanh hang nim
S6 gior= 16 x 5 x 50 = 4000 h/nam

Tainén =400 m3h, 50 kW x 4000h = 200,000kWh
=200,000kWh x 3000 = 600,000,000 VND

Diéu khién = (600-400)/400 = 50% tai, 50% khong tai
Daytai =50 x 4000hrs x 50% =100,000 kWh
Khéng tai = 10 x 4000hrs x 50% =20,000 kWh

Tong chi phi diéu khién = (100,000 x 3000) + (20,000 x 3000)
= 360,000,000 VND

Téng chi phi khu may nén khi = 600,000,000 + 360,000,000
= 960,000,000 VND
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B0 CONG THUONG i =\ 0N MOHER

Bién tan 1a loai thiét bi gi ?
Ban can ¢6 dit liéu hiéu suat — Hay xem cac bang dir licu CAGI

50.0 14.00
MODEL DATA - FOR COMPRESSED AIR
[ [Tr—— Atlan Copes. 45.0
CEmET— GANTLY: Dt Dacteme 12.00
1 | Aircos ol [ Woter-cooled - — 40.0
[ TP — s — o 35.0 10,00 7
e iy = = 300 "
Motor No l if bl | L e : BDD g
[ — m.“‘h i peest ‘(E 250 ;
..:.:-. ) _ ‘.:::_ Spuciic P :E‘ - 6.00 é
= = 150 400 *
::: I:: ns 10.0
[T 541 0 2.00
g bnput Power st Ters L 50
1 Maowwony [1¥:]
0.0 0.00
0.0 1000 2000 300.0 400.0 500.0
i§ Dung lwgng [m“.fh]
i — Lo A A J . A 1 10A
(C6 thé chon cong suat thu cong tur dir li€u
S — hodc sur dung ndi suy tuyén tinh trong Excel
—nsmmrEmm———, (c6 thé cung cap mau dé chinh stra)
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Vay voi cac may sir dung bién tan sé
nhuw theé nao ?
= Nhu cau 600m3/h sir dung 2 may ¢6
cung cong suat
= San luong modi may : 600/2 = 300m3/h =

SPC (kW/100m3/hr)

= Cong suat yéu cau tai 300mi3/h = peo |
~29kW
= Tong cong suit =2 x 29kW S8kW o m me e

Capacity (m3/hr}

= Tong luong dién tiéu thy : 58kW X
4,000hrs = 232,000kWh
Chi phi : 232,000kWh x 3,000VND = 696,000,000VND
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Po lwong cong suat
* kW la don vi do cua ning lugng

« Dong dién c6 thé cung cap nhitng thong tin ¢ gia tri nhung
hé s6 cong suat co thé rat nho khi khong tai (0.3-0.5)
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Po lwong cong suat

100.000 600
Cong suiit
90.000
| 500
80.000
70.000 | 00
= £
£ 60.000 2
- s
el
L [
b 50.000 + = I 300 _E'
=
S g
© 40,000 ] 8 i |
-+ 200
30.000
Luu | l
) rong —
20.000 =1 | o
10.000
0 0
S o v 0o —_— = I~ O ™ O O N v 00 = w I~ WV 00 e = I~ S o O O oo 00—
pr il A A e B o B R R A e T T H— . O B R e I s B O I s s
— M~ 6w S o o= 3w O o0l o= 8w O fl8wom O o= [~ 0 O W o—
- - N O - - N O QO = MO O = =0 QO = O O = e O D = e O O e
22/10 23/10 24/10 25/10 26/10 27/10 28/10 29/10
Thivi gian
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R vy 45

X ly khi nén
Compressedair quality classes [S08573.1:2010

Technology: Filtration Drying Filtration
| R L1
+ Sumimany of 130E573.1-2010 T
Clzss Particulzte - Maxdmom nomiser of paficles per me =] Dewpolnt !I' Ol cammy
Parlicie sie T
=01 0100 Sum 0 S Qum 1035 Oum "C kg
1] Az specified by e egulomend UsSr or Her and mare siringent fen oless 1
1 ol speciten | 20000 00 i3 =70 =01
2 ol speciied 400000 6,000 100 =40 =1
3 Wiof speciied Wi speciiied 20,000 1,000 =20 =1
1 MOl spociied | ML speciied | Mot speched 10,000 =+3 =
] Mol speciied | Mok speciied | NG spechied 100,000 =7
£ =5 Mgre =+10
7 Sl Mg Cwel Sgie
[l e ]
El S=Cw=05
x E:E-ﬂ] Cow=-10 =3

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




. Fog - T e

@ * Global s
‘. Gatewa o

50 CéNG THUONG y Paratnd oy P -:‘c'f:vx(

tha usrmpaan Unien

Lwa chon hé thong xir 1y

Cong suat bd tach 4m thuong dugce xac dinh & diéu

kién 7 barg, nhiét d§ cao nhat 35°C

. Ap suét thép hon hoac nhié¢t d§ cao hon s€ lam giam
cong suat

* B loc duoc kiém chuan ¢ 21°C va hiéu suét giam di
khi nhiét do cao hon

e Can dam bao ban d3 danh gia cac diéu kién ¢ nha may

cuia minh
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50 CéNG THUONG y Paratnd oy P -:‘c'f:vx(

tha usrmpaan Unien

Lwa chon may say
H¢ s6 hiéu chinh thong thuong

Nhiét d6 khi dduvao | 25 | 30 | 32 | 35 | 40 | 45 | 50
Hé sb 1.6[12|1.1| 1 [08]07|0.6
ap suat dau vao, barg | 3.5 5 | 7 | 8 | 11| 14

Hé s6 0.7/09! 1 |[1.1|1.1]12
Nhiét d6 méi truong | 25 | 30 | 35 | 40 | 43

Hé sb 1| 11]09]08]|0.7

* Cac yeéu to thay doi gilta cac nha san xuat
* Chon y€u t6 cho di€u kién xau nhat
* Nhan céc yéu t6 khi c6 nhi€u yéu t6 thay doi so véi thiét ké
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Tach am khi nén

Phrerng phép sayitach 6m
khéng khi nén
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Chi phi phat sinh cho viéc xir ly

Nhiét do dong a2 Chi phi can

swong, °C Dang may tach am Loc thém

+3 May lanh Loc thong 3%
thuong

-20 Tai sinh nhiét thai Khong <1%
-40 Tai sinh khong khi | Trudc va sau 10-15%
-40 Tai sinh nhiét Trudc va sau 5-12%
-70 Tai sinh khong khi | Trudc va sau 15-21%

Viéc chon sai kich c& c6 thé lam ting chi phi 1&én dang ké

Poverty Reduction through Productive Activities

Trade Capacity Building

* Energy and Environment




@ dom U

comMG T8 CHo Pt TR
o tha Eusrmpaan Unizn 0N NOHIEP LIEN HOP GUC

May lanh tach am

1.Khéng khi di vao

2. Thiét bi trao d6i nhiét khi - khi

3. Thiét bi trao d6i nhiét moi chat
lanh-khi nén

4. Méy nén lanh

5.Tach nudc ngung, xa nudc ngung
tu dong

6. Dau ra khi nén
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May lanh tach am

Cong suit duoc do tai diéu kién dau vao 35°
C, 7 bar, 100% RH

May lanh tach am:

)
2)

3)

4)
S)

Ap suét diém suong 3° C

Dic tinh khong tudn hoan s& 6n dinh ap
suat diém suong

C6 chirc nang tudn hoan s& giy tang chi
phi non tai khi diém swong dao dong

C6 thé duoc st dung vé6i bién tan
Thuong gay sut ap khoang 0.3 bar
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Anh huwéng ciia diéu kién van hanh téi cong suat

Anh huéng cua nhiét d6 téi céng suét Anh huéng ciia ap sudt du vao
Nhiét d@g, °C toi cong suat
ek
50 14— : £
40 - Ap suat, barg
15
30 ~>—
20 - 10
10 .
O T T
50% 100% 150% 200% 0 i i
Céng suét 60% 80% 100% 120%

Cong suéat

|-+ Pauvao = Mai truong |

« Nhiéu hé sé s& thay do6i khi mot vai diéu kién thay ddi

Vi du: Mot may tach 4m cong sudt 100 cfm ¢ diéu kién 7 barg, 35°C, nhiét d6 moi
truong 25°C s& co cong suat bang 70 cfm ¢ ap suit 6 barg, nhiét do dau vao 40°C,
nhiét d6 moi trudong 30°C
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May tach am bing chat hit am

May say hit 4m khong tic dung nhiét
Ung dung :
- Hé thdng chiu anh huong cua hién tugng dong bang
- Nhiét d6 mai truong cao
- Yéu cau rat cao vé chat luong khong khi

. Boloc (0.0lum, 0.01 ppm)
2. Van chuyén dong

3. Khuéch tan dong khi

4. Chat hat am

5.Phéu thu khi ra

6. Bo loc (1 um)

7. Van loc dau ra

8. Chét hut am

9. Pau xa khi sach
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May tach am tac dung nhiét
ngoai

Tich hop thanh gia nhiét (chat hit am
khéng duoc gia nhiét trir thoi dém hoan
nguyeén)

Yéu cau khi hoan nguyén thap (1am lanh,
ap sudt hoan nguyén) 75 R ¥ |7
Tach am, khong dau va chat luong khéng || @5 @}

khi cao M \!b
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H¢é thong khi nén

May hit am hap thu -
Tac dung nhiét ngoai

1. Phin loc micro (0.01 micro, 0.01 ppm)
2. Van chuyén déng
3. Bé chia dong
4. Vit liéu hat am: hap thy
5. Bo thu khi ra
6. Van chia khi hoan nguyén
7. Phin lgc tinh

¢> 8. Vat lieu hat am: hoan nguyén
9. Khéng khi dung hoan nguyén
10. Quat gio
11. B9 gia nhiét khi hoan nguyén
12. Pau thai khi hoan nguyén
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R ety

May say khi hap phu sit dung nhiét tir qua trinh nén

J1  Maynenkni
U( by-pass qua bd 1am mat)
Binh lam mat ) ) ‘
tich hop o Thap hoan nguyén

Thép lam kho

Béu‘véo bé
tach am HOC

A A gr
— Dau ra bg tach
]-J am HOC
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R ety

Hé thong khi nén
Sir dung may tach am hap thu
1. Ap suit diém suong dat -70°C

2. Dang khong c6 tdc dung nhiét st dung
15-17% khi thanh phim dé hoan
nguyén

3. Dang c6 tac dung nhié¢t st dung 7% khi
thanh pham dé€ hoan nguyén

4. Dang c6 quat khi hoan nguyén st dung
0-2% khi thanh pham hoan nguyén

5. Ton that 4p suit nam tir 0.2 dén 0.3 bar
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May tach am két hop

7. Phin loc micro

8. Van chuyén déng

9. B6 chia dong

10. Lép vat liéu hap thu

11. B6 thu khi ra

12. Phin loc tinh

13. Quat

14. Hoan nguyén vat liéu hap thu

15. Gia nhiét khong khi dung hoan nguyén
16. Van chuyén dong

Q 17. Thu héi khi hoan nguyén
18. Dau xa khi lam mat, khi hoan nguyén

1.Khoéng khi di vao

2. Thiét bi trao déi nhiét khi - khi
3. Thiét bi trao déi nhiét méi chét
lanh-khi nén

4. May nén lanh

5.Tach nwdé'c ngwng, Xa nwéc
ngwng tw déng

6.Dau xa nwéc ngwng

g
|
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Tach am khéng khi véi diéu khién diém swong

Lurgmg khi tiét kiém khi chuyén tir diéu khién theo thiri gian sang diu khién theo
diém siromg

800 = Diém ssomg didu khién
= Thiri gian didu khién

Luu legmg, cfm

Thu A i P e Burerg

N cin v dyng, cfm

. Tié't kiém t(,)’i 70% wm onm omm onm omnoamoas mfmwo
« Heé thong c6 thé dwoc trang bi thém cho cac may nén hién cé
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He¢ thong khi nén
Sir dung b tich Am dang mang

B{ tach 4m dang mang

1. Ap sudt diém swong giam tdi -40 °C

2. Yéu cau st dung bo loc tinh va loc tach lop
phia dau vao

3. Str dung t6i 30% khi thanh phiam dé hoan
nguyén

4. Strdung tt cho cac tmg dung yéu ciu khi rét
Hoi nuée di ra ..T.?t khé

Hoi mwdre di

Ding khi quét Hoi nwire di ra

Poverty Reduction through Productive Activities * Trade Capacity Building * Energy and Environment 67

@ ioopgm @

T o AT TR
B0 CONG THUONG L. AR i WIHIER LN HOP DUSC

Hé théng phan phdi khi nén
Puong kinh 6ng nho nhat

Ap sudt lam viéc 7.5 bar (g)

fnffriﬁlqng Chidu dai dwomg éng

Lén t6i 50 m Lén t6i 100 m | Len 61200 m >200 m
Lén ti 12.5 21/2" 21/2" 3"
Lén t6i 15,0 21/2" 21/2" 3" Xem bidu dd
Lén t6i 17.5 21/2" 3" DN100 Ira chon kich
Lén t6i 20.0 30 3n DN100 thude ong
Lén t6i 25.0 3" DN100 DN100
Lén t6i 30.0 3" DN100 DN100
Lén t6i 40.0 DN100 DN100 DN 125
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B0 CANG THUONG Yok o=l

H¢ thong phan phoi khi nén
Theo kinh nghiém:
Mot hé thoéng duong ong duoc thiét ké . .
tot s& c6 ton that 4p suat nhé hon 0.15 = Mih ’
bar trong toan bd h¢ thong, khong tinh 4_@ S B i
toi thiét bi lam sach khong khi i PSS . "¢
Tdc do khi nén nén giit: A ‘ M T
* 5 m/s trong phong may nén
« 6 m/s trong duong 6ng chinh .
* 15 m/s tai diém théi khi
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Str dung khi nén
* Thoi
* Lam sach
* Quy trinh cong ngh¢
« Miii phun dung phun céc thanh phan
* Thoéng gié — lam mat san pham
* Tron son hodc 1am sach bon chia
« Di chuyén san pham theo cic khuc ngoit hodc trén bang chuyén
« Gir san pham thang hang
* Tao chan khong
* Do luong
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Cac thiét b1 st dung khi nén tiét kiém nang luong
Bao gom:
e Miii phun khi nén tang cuong
* Dao khi
* Sung phun an toan
« Céac van dién tir cong suat thap
e Botang ap
e Céc milii phun chan khong nhiéu ting
« BO diéu khién ap suét cuc bd
* BO cach ly cac may san xudt
¢ Xy lanh khi nén hanh trinh kép
* Thu hdi khi nén thai ra trong hanh trinh ciia xylanh
« Giam ton that ap suat cuc bd
« Céc bay dién tir khong ton that
* St dung cic binh chta tai chd dé giam phu tai dinh
* B0 rung dién dung van chuyén b6t
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Miii phun khi hi€u qua cao
2

5
20
. \ E
Ong dong 19.2 scfm ® 187
Miii phun khi hiéu suat cao 6.1 scfm z 10
Giam di 13.1 scfm 2 S 7
o
¢I§é\ _\Q\‘.&*\
* Chi phi nang lugng = 0.122 kW/cfm &8

* Luong nang luong tiét kiém = 1.6 kW/miii phun
« Tiét kiém/miii phun = 4,000,000 d/ niim

(dua trén thot gian van hanh 2000 gio/nam)

* Chi phi 350,000 -700,000 d/ miii phun

Thoi gian hoi von < 2 thang
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240 e
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235
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E
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GE
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Thai gian
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e ien, CM WOMIEP LIEN HOP DLIC

Giam ap suat tai diém tiéu thu cuoi

10 Bar tai dwong ong _

8.8 Barg o
Khdp noi nhanh kiéu day

Ong mém ID 13 mm x 5 met dai

5.2 Bar. Sting hoi luu lugng 16n

o

— ]
Loai bo khép ndi nhanh kiéu day

6.8 Bar

Ong mém ID 16 mm x 5 m dai

5.7 Bar. Stng hoi luu luong 16n

[ |
[ IS
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Giam ap suat tai ho tiéu thu

= Sir dung sting phun 4mm hoat dong & ap suét 7 barg véi mili phun an toan
= Tiéu thu: 40 cfm

= Giam ap suat xudng 2 barg

= Tiéu thy = 40*3/8 (ty 1¢ 4p suét tuyét ddi)

. =15 cfm

= Tiét kiém = 25 cfm*0.122 = 3 kW/sting

= 25 sting hoat dong 2 phut/gio = 25*3%2/60 = 2.5 kW tiét kiém trung binh

Téng tiét kiém =12,000,000 d/nam (4000 gid/nam)
Chi phi cho van diéu chinh < 700,000 d

Thoi gian hdi von 18 thang

PIEU CHINH PHU HQP!!
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Sing thoi an toan

- Hinh dang than thiét ké véi van dic biét va miii phun KN
1am giam dang ké ton that ap suit

- C6 2 dang khép ndi

- Yéu cau luc bép co siing nho nhat
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B¢ tang ap cuc bo

* Tang ap suit trén mach chinh dén mot gia tri da dugc xac dinh
« Tiét kiém nang luong rat 16n

« Khong yéu cau st dung cac ngudn ning lugng bén ngoai

* Nhiét do van hanh: 2-50 46 C

« Ap suit dau vao: 0,1-1 MPa

» Céc vi tri g4 ldp: nam ngang
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Ejectors chan khong

Q Thiét ké nho gon
U3 dang:
* Miii phun + van khoa chan khong
« Miii phun + dong hé do chan khong
 Chi mf{ii phun
O Chan khong dugce tao ra boi 3 ting mii phun chan
khong do do ti€u thu it khi nén so v&i1 miii phun khi
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Khu vue va thiét bi cach ly
Cach ly thiét bi dung khi nén khi khong st dung

Str dung céac van di¢n tur dugc
diéu khién boi:
» Cam bién dong khi khéng co
san pham
* B0 khoa cach ly _ 2
« Khi khoéng ¢6 nguoi van hanh . B
(c6 bao dong chong trom) o
« Tat khi nén va dén khi tat ca
moi nguoi vé nha
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Cach ly may moc

0 Mot may hoat dong 8 gio 1 ngay vdi khi nén
duoc cip 24 gio/ngdy cho tat ca cac ho tiéu thu
trong nha may

» Tiéu thu khi nén khi chay may: 20 scfm

* Tiéu thu khi nén khi ding may: 8 scfm

* Tiéu thu dién nang khi dung may: 0.976 kW

Nhiu cilw sir g tyi chid
Thir & 160911 Thae T 170910

Chi phi hang nim = 0.976*16*3000%365 =
= 6,839,808 d/ nim

JEENBEBZBEEEE

Thong thuong gid 1 van dién tu 2 1a
1,700,000 d

Khu vige | ding sim xuldé va duye caeh Iy
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Thiét bi tao rung trong day truyén san xuat

Lugng khi nén ti€u thu khoang 5 cfm
=1 kW cho 1 don vi 50cm & &p suat 4
barg

Ti€u thu nang lugng nhé hon 100W
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Khép nédi nhanh

= C6 thé 1a nguyén nhan gy ton that ap suat chinh

= Pam bao rang chung du kich thuéde

= S dung loai khép ndi nha nhanh cé do ro ri thap
« 2 cap ndi dé dam bao ngan 0 ri tir phia khi nén
« An toan — khong c6 truong hop bi tudt khép ndi dot ngot
« Tén that 4p suat thip hon nén thiét bi lam viéc tot hon
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Van tiét kiém khi nén
Giam tiéu thy khi nén nhd hanh trinh hdi hoat dong tai ap suét thap hon

Van thong thuwong Van tiét kiém khi nén
Hanh trinh héi hoat déng & Hanh trinh héi hoat déng & ap
cung mgt mirc ap suat suat thap hon
Van 4p Van luu
. suat [ | _lwong
o~k [k 7
[ b ‘<>‘ | |: “* '
——— [, S——
Hanh trinh sinh cong Hanh trinh sinh cong
-— -—-—
— N
Hanh trinh hi Hanh trinh hoi
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Xi lanh hanh trinh kép

Xilanh c6 chu trinh sinh cong kép

Kha ning chiu tai cao nho sir dung vong bi phang tich hop

Truc pittong khong quay — vong bi phang duoc gan trén co cau co
khi khong quay

Qua trinh gidn nd kép sinh céng nho co cdu “ pittong trong pittong”
Giam xap xi 30% chiéu dai so véi xilanh tiéu chuan

M6 men tuong duong
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Xy lanh thu héi khi

Tich trit khi nén va sir dung thay vi thai vao khi quyén
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Thu bu1 nha may

* St dung binh chira tai chd dé 1am mém phu tai dinh
* St dung b di€u khién chénh ap khong dinh thoi gian
* Cach ly theo gio
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Thu bui nha may

Van cach ly Van kiém tra
o AGS
Nguén cap khi nén — Ongphan X Van xa
b phéi
Diéu chinh
Van kim hoic 16
tiét luu
Stt dung binh chira chuyén
dung deé lam min phu tai dinh
D}A—1 ]
Binh chira
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Ro ri khi nén

= Khong nén ¢6 1o ri hon 10% nhu cau tai trung binh trong mot
nha may binh thuong.

= C6 thé Ién t6i 20% doi vi nha mdy lon, trén 80% dugc do &
vi tri bat ky.

= RO i ¢ thé tai xut hién nhung hiém khi ¢ cung 1 vi tri

= Céc chién lugc kiém soét ro ri phai duogc tién hanh

= Co hoi kinh doanh cho cac nha cung cép
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Ton that do ro ri

Tiéu thu khi & 2 £
\ , : Ton that
Puong kinh 15 6 bar (g) KW
m3/phuat

© | mm 0.065 0.3

© >mm 0.240 1.7

© 4mm 0.980 6.5

. 6 mm 2.120 12.0

Véi don gia 3000 &/kWh, mdt chd ro ri 4mm giy ton that
170.820.000 VND /nam do ton that niang lwgng va cac chi
phi phat sinh khac trén thiét bi khi nén.
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Phat hién ro ri
Nhiéu chd ro ri cé thé nghe, cam nhan
hoic nhin thay.

Cac k¥ thuat khac:
v St dung nwéc xa phong:
« Tin cdy, tén thoi gian nhung d6i khi d6
1a cach duy nhat
* Chi phu hop cho ché ro ri nho
v' Siéu am
« Rét hiéu qua tham chi 14 & noi c6 tiéng
on 16n
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Cac noi thwong co ro ri

Phin loc, b diéu khién, hop dau
Cac van nuéc ngung diéu Kkhién
bang tay

Cic bd ngit két ndi nhanh (QD)
Cac kep dan hoi

Chd ndi 6ng mém

Ong mém bi cit hodc bi dim
thing

Chd néi ong

Cic moi ghép ong

Gioang lam kin mép bich
Ong cii bi gi

Pém kin cin ong khi nén
Than ong khi nén

Cic van diéu khién truec tiép

Cac cong va cac duong dan
cua van

Pém va than van
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Ong cao su dung cac kep dé tao cac moi noi chat lwgng kém

thwong ¢o ro ri
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Mot van md dung dé xa nudc ngung cé thé gy ra nhitng ton
hao trung binh hang thang cao hon gia cia mdt van tu dong cé
chtrc nang chong ro khi
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Thu hoi nhiét thai
gﬁﬁff fe)/mm Trung binh 85% ning luong dau vao
i 4 c6 thé thu hoi dugc dé st dung cho
viéc cap nhiét

Nhiét tir dong cor
9%
Kha nang thu héi nhiét phu thudc vao:
* Nhu cau str dung nhiét cia nha may
7 2% =Sy phu hop ciia may nén

=*Van hanh va nhu cau nhiét
_ Nhiét duge duy tri A XA .~ ) y \ ALt A
W ponzkiinéndss  "DOQ gan gilta tram may nén va hd tiéu
Nhiét dwoc thu hdi sau h\ A A - ‘A
G e ot 136 thy/duong phan phoi nhiét
*Nhiét d0 s dung va co6 san

Nhiét tir dau
lam mat 72%

Nhiét co thé thu hdi
94%
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Thu hoi nhiét

| Phuc vu toa I

May lanh tach nha
am tiéu chuan
Say
Cac lya chon duge
Thiét bi xtr ly kl}uyen cao c!1Ao viéc Qué trinh
khong khi stra dung nhiét thu
héi tir may nén
May tach 4m
1 h
tlc};};qpntrrz e Gia nhiét cho
Y I 16 hoi I
Nuéc cap Khong khi cap
vao lo
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Thu hoi nhiét tir cAc cum lam mat bang khi

—

SV,

May nén
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Thu nuwdéc nong tr cac cum may nén lam
mat bang khong khi
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May nén truc vit khéng dau va may nén ly tim lam
mat bang nwoc

v i —
TB Trao dbi nhiét 1
c6 56 canh thap) l
— —&<—

TB trao ddi nhiét 2

” | | pm——

(van hanh chu ky hodc 28%C

Daura cla
khi nén

1

T&i cdnh clia b T
thu hoi nhiét
95°C
. mat

===
=
==

Chu trinh nwéc nong khép kin

B4 lam mat trung gian

May nén khi
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Két thic khoa hoc
Q&A
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TUYEN BO MIEN TRU

Tai lieu nay dwoc bién soan trong khuén khd Dy an “Day manh
hoat déng tiét kiém nang lwgng trong céc doanh nghiép cong
nghiép I&n théng qua hé théng quan ly nang lwong va téi wu héa
hé théng va thuc 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 tro, B6 Cong Thuwong (B CT) quan ly va Té chirc Phat
trién céng nghiép Lién hop qudc (UNIDO) thuwe hién. N&i dung tai
liéu hoan toan thudc trach nhiém cia Dy an va khéng nhét thiét
phan anh quan diém cla bat ky ca nhan hay t6 chirc nao.
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