Thiét bi dién: Mdy nén va hé théng khi nén
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1. GIOI THIEU

Céc nha may cong nghiép sir dung khi nén trong rat nhidu hoat dong san xuat. Khi nén tao ra tir
cac thiét bj nén khi c6 cong suit trong khoang tir 5 ma luc (hp) cho t&i hon 50.000 ma lwc. Bao
c4o nam 2003 cua Co quan Ning lugng My cho thay, 70 — 90% khi nén bi tén thit dudi dang
nhiét, ma sat, tiéng 6n va do st dung khong ding (xem hinh 1). Vi vy, may nén va hé théng khi
nén 1 nhimg khu vuc quan trong dé nang cao hiéu qua str dung ning luong trong cac nha may
cong nghiép.
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Hinh 1. Biéu dd xwong ca ciia hé théng khi nén (McKane va Medaris, 2003)
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Thiét bi dién: Mdy nén va hé théng khi nén

Can luyu y rang, chi phi van hanh mot hé thong khi nén dt hon nhiéu so véi chi phi mua may nén
(xem hinh 2). Tiét kiém ning luong nhd cai tién hé thong chiém khoang tir 20 dén hon 50% tiéu
thy dién, c6 thé mang lai hang tram nghin USD. Quan 1y h¢ thong khi nén hop 1y c6 thé giup tiét
kiém nang luong, giam khéi luong bao dudng, rut ngan thoi gian nging van hanh, ting san
lwong va nang cao chét luong san pham.
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Hinh 2. Céc khoan chi phi trong mdt hé théng khi nén dién hinh (eCompressedAir)

He¢ thdng khi nén bao gom bd phan cung cip- gdbm cac may nén va phan xu Iy khong khi, va bd
phén tiéu thy- gdm hé thdng luu trit, phan phdi va cac thiét bi st dung cudi cung. Quan 1y tét bo
phan cung cp s& dam bao co khi nén sach, kho va 6n dinh & 4p suét thich hop véi chi phi thap
va déng tin cay. Quan ly t6t bo phan tiéu thy s& giup giam thiéu lang phi va sir dung khi nén mot
cach hop 1y. Pé cai thién va duy tri hoat dong ctia hé thdng khi nén & hiéu suit cao nhét cin quan
tam dén ca hai bo phan cung va tiéu thu ciia hé théng ciing nhu cach thirc két hop giira hai b
phén nay.

1.1 Cac phén chinh trong h¢ théng khi nén

Heé thdng khi nén bao gdm hai phan chinh: bd loc khi vio, thiét bi lam mat gilta cac cap (1am mat
trung gian), thlet bi lam mat sau (lam mat sau nén), thiét bi 1am kho khi, bdy loc 4m, binh chira,
hé théng dudng 6ng, bd loc, thiét bj diéu tiét va boi tron (xem hinh 3).

= B loc khi vao: Ngin khong cho bui vao may nén: bui vao gy tic ngén van, lam mon xi
lanh va cac bg phan khac, vv...

= Thiét bi 1am mat giira cac cAp: Giam nhiét d6 khi trudc khi di vao cp tiép theo dé giam tai
nén va tang hiéu suat. Khi thuong duoc lam mat bang nudc.

= Thiét bi lam mat sau: Dé loai bo hoi nude trong khi bang cach giam nhiét do trong bo trao
d6i nhiét ding nuédc lam mat.

= B¢ lam kho khi: Lugng hoi am con sot lai sau khi qua thiét bi 1am mat sau duoc loai bé nho
st dung bo lam kho khi, vi khi stir dung cho céc thiét bi khi nén phai gﬁn nhu kho hoan toan.
Hoi 4m bi loai bo nho sir dung cac chat hép thu nhu gel silic oxit /than hoat tinh, hodc gian
1am khé dwoc 1am lanh, hay nhiét tir cic bd sdy cia may nén.
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= Biy loc 4m: Cac bay loc 4m duogc sir dung dé loai bo d6 4 am trong khi nén. Nhiing bay nay
tuong tu nhu biy hoi. Cac loai biy thuong duoc sir dung gém c6 van xa bang tay, cac van xa
tu dong hodc xa theo khoang thoi gian, v.v.

= Binh tich: Céac binh tich khi dung dé chtra khi va giam cac xung khi nén - giam thay d6i ap

suat tir may nén.
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Hinh 3. Céc phén trong may nén (US DOE, 2003)

2. CAC LOAI MAY NEN
Nhu da cho trong hinh 4, ¢6 hai loai may nén co ban: may nén dong va may nén thé tich.

O may nén thé tich, mot lugng khi bi by trong budng nén voi the tich bi giam co hoc trong qua
trinh nen, tao ra su tang ap suat twong ing trudc cura day. O toc do khong ddi, luu lugng khi
khong doi khi c6 cac bién dong cua ap suat khi cap.

May nén dong cung cap dong nang cho dong khi lién tuc nho cac banh cong tac quay voi toc do
rat cao. Pong nang dugc chuyén thanh ning luong nén boi cac banh cong tac vabo khuyéch tan.
O may nén dong kiéu ly tdm, hinh dang canh cua banh cong tac quy dinh mdi quan hé giira luu
luong dong khi va ap suit (hodc cot ap) tao ra.
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Hinh 4. Cac loai may nén (US DOE, 2003)
2.1 May nén thé tich
Nhirng may nén ndy gdm c6 hai loai: may nén pittdng va may nén réto.
2.1.1 M4y nén pittong
Trong doanh nghi€p, cdc may nén pittong dugc s dung rong rai cho ca nén khi va lam lanh
(xem hinh 5). Cac may nén nay hoat dong trén nguyén ly ciia bom xe dap va dugc dac trung boi

su 6n dinh ctia Ivu luong khi ap sudt ddy thay d6i. Nang sudt ctia may nén ty 18 thuan véi toc do.
Tuy nhién, cong suat cia may nén lai thay doi.

Huéng dan sir dung nang heong hiéu quad trong nganh cong nghiép Chau A — www.energyefficiencyasia.org 4
©UNEP



Thiét bi dién: Mdy nén va hé théng khi nén

Connecting Rod — — Piston
\\ / ,— Cylinder
/ /
Crankshaft ™\ / _"’ Spring Loaded Suction Valve
; >\ S II__I ction
/ / / / ine
I / T 5 A\ \ /
¥ VE\A——— /.
e —
g |
- 1 = .
; A\t [~ Y
\ Diséharge
N = Line

N Spring Loaded
Discharge Valve

Piston Rings

Reciprocating Compressor

Hinh 5. Mit cit ciia may nén pittong (King, Julie)

May nén plttong co rat nhleu ciu tao khac nhau, bdn loai dugc str dung nhiéu nhét 1a thang dimg,
nam ngang, ndi tiép va nam ngang can bang-d6i xung. Mdy nén pitténg truc dimg duoc sur dung
trong khoang cong suét tir 50 — 150 cfm (foot khéi/phut). May nén nam ngang can bang-ddi
xtng duoc sir dung trong khoang cong suét tir 200 — 5000 cfm véi thiét ké nhiéu cap va 1én t6i
10.000 cfm véi cac thiét ké mot cap (Hoi dong Nang suat qudc gia, 1993).

M4y nén khi pittong 13 may nén tac dong don néu quéa trinh nén chi sir dung mot phia cta
pittong. Néu may nén stir dung cé hai phia pittong thi d6 1a may nén tac dong kép.

M4y nén mot cdp 1a may nén co qua

trinh nén dugc thye hién bang mot xy Suction._ —_— '
lanh don hodc médt sd xy lanh song g oo
song. R4t nhiéu tng dung yéu cau | | il
vuot qua kha nang thyc té ciia mot cap Il g
nén don 1¢. Ty s6 nén qua cao (4p suat i r

day tuyét doi/ap suat hut tuyét doi) co =

thé 1am nhiét 4o clra day cao qua mire | Sk
hodc gy ra cac vin dé thlet ké khac. P &
Piéu nay dan den nhu ciu st (dung — il
may nén hai cap cho cac 'yéu céu ap A e e
suét cao v&i nhiét do khi cap (ctra day) Figure 5.9-4 Multistage Compressor

thip hon (140 toi 160°C) so voi may
nén mot cap (205 toi 240°C).

Suction Line

Hinh 6. May nén da cip
Trong st dung thuc t€, hau hét cac nha (King, Julie)
may déu dung may nén pittong trén
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100 ma lyc nhiéu cip, trong d6 hai hodc nhiéu budc nén duge ghép ndi tiép nhau. Khong khi
thuong dugc lam mat gitta cac cap dé gidm nhi¢t d§ va thé tich khi dua vao cap ké tiep (HoO1
dong Nang suat quoc gia, 1993).

May nén khi pittong sidn c6 & ca dang lam mat khong khi va 1am mét nudc, c6 boi tron hoic
khong boi tron, c6 thé ban dudi dang tong thanh tron goi, véi dai ap suat va cong suat rong.

2.1.2 May nén roéto

May nén roto cd cac roto & vi tri pittdng va va cung
cap khi nén dau ra 6n dinh lién tuc khong c6 xung.
May nén loai nay van hanh ¢ téc do cao va thuong
c6 nang suat cao hon so véi may nén pittong. May
nén loai nay cé chi phi dau tu ban dau théap, kich
thude nho gon, trong luong nhe va dé bao dudng.
Nho vay ching rat pho bién trong cong nghiép,
thuong duoc dung nhidu nhat & cong suit tir
khoang 30 t&1 200 hp hoac 22 - 150 kW.

Céc loai may nén réto bao gdm:

= May nén cam (quat root)

=  May nén truc vit (roto truc xoan vit, trong do .
cac truc duc va cai quay nguoc chidu nhau tao  Hinh 7. May nén truc vit (Ngudn tham
ra bay khi, nén khi tir ctra vao dén ctra ra, xem khao chua xac dinh)
hinh 7)

= Canh gat/ canh truot, vanh chét long va kiéu lan-truot

May nén réto truc vit c6 thé duoc 1am mat bang khi hodc nude. Vi qua trinh 1am mat dién ra bén
trong may nén, cac by phan hoat dong khong bao gid chiu nhiét do van hanh qué cao. Do vay,
may nén roto 1a bd may nén lién tuc lam mat bang nudc hoac khi.

Nho thiét ké don gian va it bi mai mon, may nén khi réto truc vit dé bao dudng, van hanh va lép
dat rat linh hoat. Co thé lap may nén khi r6to trén bé mat bat ky chiu dugc trong luong tinh..

2.2 May nén dong

May nén khi ly tim (xem hinh 8) la may nén dong, thyuc hién truyen nang lugng tur banh cong
tac sang dong khi nén. Roto thuc hi¢n viéc nay bang cach thay doi dong luong va ap suit cua
khong khi. Pong lugng duogc chuyén thanh ap suét hitu dung bang cach lam giam téc do dong
khi trong bd khuyéch tan tinh. Theo thiét ké, may nén khi ly tdm 1a may khong dung dau boi
tron. Banh ring boi tron dau duoc cach ly khoi khong khi bang cac vong 1am kin va ong thong
khi.
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Thiét bi dién: Mdy nén va hé théng khi nén

May nén ly tdm 13 may nén hoat dong lién tuc, c6 it bo phan chuyén dong va rat thich hop véi
cac ung dung yéu cau luu lugng 16n, dac biét khi can khi khong bi lan dau.

May nén ly tim 1a may lam mat bang nudc, ¢ thé dugce cung cip theo tong thanh, thuong gom
ca mdt bd lam mat sau va toan bg phan dic¢u khién.
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Hinh 8. May nén ly tam (King, Julie)

Nhitng may loai ndy cé nhitng
diém khac biét quan trong so véi
nhimng may nén pittdng. Moi
thay d6i cta ty sd nén déu dan
dén nhiing thay doi dang ké vé
nang suét va hiéu suat ctia may.
May nén ly tam phu hgp voi
nhimg ung dung can cong suit
16n, thuong 1a trén 12.000 cfm.

Céc tiéu chi lya chon tng dung
cua cac loai may nén khac nhau
cho trong bang dudi day.

Béng 1. Cac tiéu chi lwa chon may nén chung (Confederation of Indian Industries)

R Ning suét (m’ /h) Ap suit (bar)
Loal may nén Tir Pén Tur Pén
May nén quat root 100 30000 0,1 1
Mot cip
Pittong
Mot cap/hai cap 100 12000 0,8 12
Da cép 100 12000 12,0 700
Truc vit
Mot cap 100 2400 0,8 13
Hai cap 100 2200 0,8 24
Ly tim 600 300000 0,1 450

©OUNEP
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Bang 2. So sanh giira cac loai may nén quan trong
(Sustainable Energy Development Office, 2002)

Pé muc Pittong Roto canh Roto truc vit Ly tam
trugt

Hiéu sudt & mic day | Cao Trung binh - Cao Cao
tai cao
Higu sudt & mitc Cao do hin cip | Thap: dudi Thép: dudi 60% | Thép: dudi
khéng ddy tai p P 1 60% day tai | day tai 60% day tai
Hiéu suit & muc Cao (10% - 25%) | Trung binh Cao-thap (25% - | Cao-trung binh
khong tai (cong suét (30% - 40%) 60%) (20% - 30%)
theo % day tai)

» o an A A A A Do 6n thap néu A A
Muc do 6n On Khong 6n duoc dong kin Khong 6n
Kich thudc Loén Gon nhe Gon nhe Gon nhe
Luong dau bi cudn . Thép-trung X X
theo dong khi Trung binh binh Thap Thap
Do rung Cao Hau nhu khong | Hau nhu khong Hau nhu khong
Bio dutng Nhidu bo phan bi | {tbo phanbi | it bo phan bi mai Eﬂago‘f;n Vol

mai mon mai mon mon kﬁéng Khi
< X % Théap-trung z Trung binh -
Nang suat Thap-cao binh Thap-cao a0
Ap suat Trung binh-rat T‘hap-trung Trung binh -cao Trung binh -
cao binh cao

3. PANH GIA MAY NEN VA HE THONG KHi NEN

3.1 Nang suat ciia may nén

Ning suét cia may nén 1a luu luong dinh mic t6i da ciia dong khi nén duogc cép dudi nhimg dicu
kién dinh mirc vé nhiét do, ap sudt va cac thanh phan cua khi ddu vao. Nhung d6i khi ning sut
clia may nén c6 nghia 13 luu lugng thuc té thay vi luu lwong dinh mirc ciia dong khi. Luu luong
nay con duoc goi 1a ning suit cap khi tu do (FAD) tirc 1a khi & cac diéu kién khi quyén tai bat cir
vi tri ndo. Thuét ngit nay khong noi dén khi cap & nhiing didu kién tiéu chudn hodc dic trung vi
d6 cao so voi mit bién, ap suat khong khi va nhiét d6 c6 thé thay doi tai nhirng vi tri va thoi diém
khéc nhau.

3.1.1 Panh gia ning suit ciia may nén

Do cac may nén bi 130 hoa va hoat dong ctia cac thanh phan bén trong may vén khong thé hiéu
qua tbi da, lugng khi cép- FAD- s€ it hon gid tri dinh mirc, du hoat dong bao dudng thuc hi¢n tbt.
Déi khi, nhitng yéu t6 khac nhu bao dudng kém, bo trao ddi nhiét bi tic va cach thirc thuc hién
ciing lam giam luong khi vao. Dé dap tmg nhu cau khi nén, nhitng may nén kém hiéu qua phai
hoat dong lau hon, ti€u thy nhiéu dién hon mirc thong thuong.
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Luong dién lang phi phu thudc vao % dao dong v6i niang suat cua FAD. Vi du nhu, mot van may
nén bi mon co thé lam giam dén 20% ning suat. Can danh gia dinh ky ning suat ciia FAD & moi
may nén dé kiém tra nang suét thuc té. Néu do 1éch 16n hon 10%, can thuc hién cac giai phap
khic phuc.

Mot phuong phap ly tuong dé danh gia ning suit may nén la thong qua voi kiém tra bang voi da
duogc hiéu chuin. Voi nay duogc st dung nhu mot tai klem tra dé xa khi neén ra ngoai. Viéc danh
gia Iuu luong ciing phai dya trén nhiét ¢ khong khi, 4p suat on dinh, hang s6 cta voi phun, vv...

3.1.2 Phwong phap dinh gia niing suit don gian thye hién ngay tai chd

= Tach riéng may nén va binh tich can kiém tra khoi hé thong chinh bang cach déng chit van
cach ly (van khoéa) hodc tach riéng ra, dong ctra ra cua binh tich.

= MO van xa va xa hét nudc trong binh tich va duong dng. Pam bao ring dudng bay thoat
nuoc dugc dong chat dé bat dau tién hanh kiém tra.

=  Khoi dong may nén va kich hoat dong hd bam gio.

= Ghi lai thoi gian can dé dat duoc 4p suit van hanh binh thuong P, (trong bé chira) tir 4p suét
ban dau P.

= Tinh toan ning suit theo cong suat dudi day (Confederation of Indian Industries):

Ning suat ciia may

Q=P,—P; xV Nm’/ phit

P, T
Trong do
P, = Ap suit cudi (day) (kg/cmz)
P, = Ap suit diu (hit) (kg/cm®)
P, = Ap suit khi quyén (kg/cm?)
\Y% = Thé tich chira, m® bao gdm bé chira sau lam mat va dng phén phéi
T = Thaoi gian sir dung dé dat ap suat P,, phut

Phu(yr}g trinh trén phu hgp khi nhi¢t d6 khi nén tuwong tu nhiét d6 khong k,hi ngoai troi, :[I'Ic la su
nén dang nhiét hoan hao. Trong truong hop nhiét d khong khi nen thuc t€ ¢ b phén day, tic 1a
t, °C cao hon nhiét d6 méi trudng xung quanh, t,°C, can didu chinh FAD theo hé sb (273 + t;) /
(273 + tz).

3.2 Hi¢éu suat may nén
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Thiét bi dién: Mdy nén va hé théng khi nén

Céc cach do hiéu suat may nén khac nhau thuong dugc st dung bao gom: hiéu suat thée tich, hi¢u
suat doan nhiét, hiéu suat dang nhiét va hiéu sudt co hoc.

Hiéu suét doan nhiét va hiéu suét drfmg nhiét duoc tinh br:ing muc ti€u thu cong suét thuc té chia
cho cong suat doan nhiét va dang nhiét. Két qua dat dugc 1a hi¢u suat toan phan cia may nén va
dong co dan.

3.2.1 Hi¢u suét ding nhiét
Hiéu suit dang nhiét = Cdng sudt dau vao do dwoc trén thie té/Céng sudt diang nhiét

Cong suat dang nhiét (kW) = P, x Q; x log.r/36.7

Trong do Pi= Ap suét vao tuyét d6i kg/ cm®
Q, = Ning suit cap khi ciia may m’/h.
r =Ty s6 nén P,/P;

Tinh toan cong suat dang nhi¢t khong bao gdém cong suat can dé thang lyc ma sat va thuong
mang lai hiéu suét thap hon hiéu suét doan nhiét. Gia tri hiéu suit do duoc la hi¢u suit dang
nhi¢t. Day 1a mot diéu cén can nhéc khi lya chon may nén dua trén cac gia tri hiéu suit ghi trong
hd so may.

3.2.2 Hiéu sut thé tich

Hiéu suit thé tich = Niing suiit ciia may nén m*/phut
Thé tich ctia may nén

Thé tich ciamay nén =TI x D¥4xLx Sxyxn

Trong d6 D = Dbuong kinh xy lanh, mét
L = Hanh trinh ctia xy lanh, mét
S = Tdc d6 ctia may nén vong/phit
x = 1 cho xy lanh tac dong don va
2 cho tac dong kép
n =S4 luong xy lanh

Trén thuc té, hiéu qua nhét trong so sanh hi¢u suét cua may nén la dung muec ti€u thy dién riéng,
tuc 1a kW/luu lugng the tich dinh muc, v4i nhitng may nén khac nhau khi chay cung muc tai, s€
c6 cac so liéu riéng cho tirng may.

3.3 Panh gia mirc ton thit phan phéi trong hé thong khi nén

3.3.1 Nhirng b phan ro ri va hau qua cia viéc ro ri
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Thiét bi dién: Mdy nén va hé théng khi nén

Mot hé thong duong 6 6ng phan ph01 va tiét luu dan khi nén tir hé théng may nén trung tim t&i cac
ho tiéu thyu. H¢ thong nay bao gém cac van cach ly, by chét 16ng, cac binh chira trung gian va
phan tan nhiét déu trén 6ng dé tranh hién twong ngung tu hodc dong lanh trén dudong dng & ngoai
troi. TOn that ap suét trong qué trinh phan phdi thuong duoc bu bang ap sudt cao hon ¢ bo phan
day clia may nén.

Tai nhitng diém cap khi du kién c6 mot ong cap kém theo van khoa, bd loc va bg diéu tiét cap
khi nén cho cac 6ng dan dén cac hg tiéu thu.

RO i ¢6 thé giy ra ton that rat 16n ¢ hé thong khi nén cong nghiép, c6 khi [én to1 20- 30% nang
sudt ciia may nén. Mot day chuyen dlen hinh khong dugc bao dudng t6t ¢6 thé co ty 18 ro ri Ién
t6i khoang 20% tong cong suét san xuat khi nén. Nguoc lai, néu phat hién va khac phuc tdt, co
thé giam duogc 10 ri xuéng khoang 10 % san luong khi nén.

Ngoai cac ton that vé ning lugng, ro i con gy ra cac ton that van hanh khac. Ro ri 1am sut ap
suat hé thong, 1am cac thiét bi dung khi nén hoat dong kém hiéu qua, anh huéng dén quy trinh
san xuat. Hon nira, ro ri khién hé thong phai van hanh 1au hon, 1am giam tudi tho ctia hdu hét tat
ca cac thiét bi trong hé thong (bao gébm ca cum may nén khi). Tang thoi gian vén hanh cling dan
dén viéc phai bao dudng bd sung va tang thoi gian ngung san Xut ngoai trong lich trinh. Cudi
clng, ro ri gy ra ting cong suat may nén khong can thiét.

Cacrorico the xay ra 6 moi vi tri cua h¢ thong, nhimng khu vuc hay bj ro ri nhét bao gdm:
= Moinbi, ong cling, dng mem va céac khop nodi

= Thiét bj diéu chinh 4p suét

» Céc bay ngung mé va cic van dong

»  Cac mbi ndi, diém ngét, vong dém.

Luong 10 ri 1a ham sb cua ap sudt cip ¢ mot hé thong khong dugc kiém soat va ting khi ap sut
tang. Ty 1& 10 ri duoc tinh bang feet’ / phut (cfm) va ciing ty 16 v6i binh phuong duong kinh cua
16 r6. Xem bang sau

Bang 3. Ty 1é ro ri véi nhirng ap suét cung cip va 18 ro véi cac kich thuée khac nhau (US
DOE, 2004)

Luong ro ri* (cfm)

Ap suit Puong kinh ciia 16 ro (inches)

(psig) 1/64 1/32 1/16 1/8 1/4 3/8
70 0,29 1,16 4,66 18,62 74,40 167,80
80 0,32 1,26 5,24 20,76 83,10 187,20
90 0,36 1,46 5,72 23,10 92,00 206,60
100 0,40 1,55 6,31 25,22 100,90 227,00
125 0,48 1,94 7,66 30,65 122,20 275,50

* Can nhan gié tri trén véi 0,97 cho nhing 10 rd tron va véi 0,611 cho nhitng voi phun det.

3.2.2 Dinh lwgng ro ri
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Thiét bi dién: Mdy nén va hé théng khi nén

V6i nhitng may nén co thiét bi dicu khién tat/bat hodc dong/ngit tai, cach udc tinh khéi lugng 10
ri trong hé thdng rat dé. Phuong phap nay lién quan dén khoi dong may nén khi khong tai (khi tat
ca cac thiét bi van hanh bang khi nén, ho tiéu thu khi nén da duoc tat). Thyuc hién mot sb do dac
dé xac dinh thoi gian van hanh trung binh dong va ngit tai trén nguyén 1y may nén bat va tit theo
chu ky do sy 10 ri gdy sut 4p hé thong. Tong luong ro ri (%)duge tinh nhu sau:

RO 1i (%) = [(Tx100)/(T+t)]

Trong do: T = thoi gian dong tai (thoi gian may chay, phut)
t = thoi gian ngung tai (thoi gian may dung, phut)

Luong 1o ri dwoc xem nhur 13 phan trdm cta ton tht ciia may nén. O nhimg hé thong dugc bao
dudng tot, luong ton that do ro ri it hon 10%. O nhimng hé thong bao dudng kém con s6 nay co
the 1én t61 20-30% cong suat.

3.3.3 Cac budrc dinh lwong ro ri tai chd don giin

Céc budc don gian gitip dinh luwgng ro ri tai chd & hé thong khi nén nhu sau:

Huong (

Ngit tat ca cac thiét bi dung khi nén (hodc tién hanh kiém tra khi khong c6 thiét bj nao dang
st dung khi nén).

Chay may nén dé nang ap suit hé thong 1én bang ép suat van hanh.

Ghi lai thoi gian dung cho chu trinh “dong tai” va “ngit tai” clia may nen. Pé chinh xac, lay
thoi gian BAT & TAT ctia 8-10 chu trinh lién tuc. Sau dé tinh toan tong Thoi gian “BAT”
(T) va tong thoi gian “TAT” (t).

Str dung céch trén dé xac dinh luong ro i ctia hé théng. Néu Q 1a khong khi bén ngoai duoc
cAp vao trong thoi gian kiém tra (m*/phut), thi lugng ro ri ciia hé théng (m’/phut) s& la:

Mikc ro ri ciia hé thong (m*/phit) = Q x T/ (T + t)

Vidu

Duoi day la ket qua cua mot lan kiém tra mikc vo ri o mot doanh nghiép

. 3

Cong suat may nén (m /phut) =35

r r 2

Ap suat khoi dong lai, kg/cm =6,8

r r ’ 2

Ap suat ngat, kg/cm =175
Mirc tai do dugec kW =188 kW
Muc khong tai ghi dugec kW =54 kW
Thoi gian “Tai” trung binh =1,5 phut

J Thoi gian “Khong tai” trung binh = 10,5 phut
in sit “" wong ro ri= [(1,5)/(1,5+10,5)] x 35 = 4,375 m*/phit 2




Thiét bi dién: Mdy nén va hé théng khi nén

4. CAC GIAI PHAP SU DUNG NANG LUOQNG HIEU QUA
4.1 Vi tri dat may nén

Vi tri d4t may nén va chat luong khi hut vao may nén c¢6 anh huong rat 16n dén mirc nang lugng
tiéu thy. Hoat dong cua may nén khi ciling giong nhu mot may tho, s€ dugce cai thién néu st dung
khi vao sach, kho va mat.

4.2 Nhiét d¢ khi vio

Khong nén danh gia thip tic dong cia khi vao véi hidu qua hoat dong ctia may nén. Khi vao bj
nhiém ban hodc néng c6 thé lam giam hoat dong cua may nén, lam ting chi phi ning luong va
chi phi bao dudng. Néu hoi nudc, bui va cac chat ban co nhiéu trong khi vao, chiung s& gy ra
bam ban & cac bo phan bén trong may nén nhu cac van, banh cong tac, réto, canh gat. Nhitng cin
bam nay s& gdy mon sém va lam giam ning suat cia may nén.

May nén tao ra nhiét do qua trinh hoat dong lién tuc. Luong nhiét nay phat tan trong phong lap
may nén lam nong dong khi vao dan dén 1am giam hiéu suét thé tich va tang tiéu thy dién. Theo
quy tic chung, “Cir moi mifc tang 4°C cua nhiét dé khi vao, mirc tiéu thu nang liwong sé tang
thém 1% dé duy tri ndng sudt tiwong vmg”. Vi vay, néu khi cip vao la khi mat s& nang cao hiéu
qua st dung nang lugng ctia may nén (xem bang 4).

Bang 4. Anh huéng ciia nhiét do khi vao véi mirc tiéu thu dién ciia may nén
(Confederation of Indian Industries)

Nhiét d6 vao (°C) | Chu chuyén khong khi tuong tig Tiét kiém dién (%)
10,0 102,2 + 1,4
15,5 100,0 Khong
21,1 98,1 -1,3
26,6 96,3 -2,5
32,2 94,1 - 4,0
37,7 92,8 -5,0
43,3 91,2 -5.8

Khi lap b loc khi trén dudng cap khi vao, can giit nhiét d6 moi truong xung quanh & mire t6i
thiéu dé tranh giam luu luong. C6 thé giam duoc nhiét d6 khi vao bang cach dat ong hut khi vao
bén ngoai budng hay nha dat may nén. Khi bd loc khi vao dugc lip bén ngoai nha, nhat 1a trén
mai, can xem xét dén cac yéu t6 vé mdi trudng xung quanh.

4.3 Sut ap trong bo loc khi

Viéc lap dat mot bo loc khi vao may nén 14 can thiét, néu khong thi phai lay khi vao tir vi tri sach
va mat. Cac nha san xuit may nén thuong cung cp hoic dé xuat mot loai bo loc chuyén dung
cho khi vao dé bao vé may nén. Viéc loc khong khi vao médy nén cang tét thi khdi luong bao
dudng cang giam. Tuy nhién, can giam thiéu sy sut ap qua bd loc khi vao (bang cach chon ding
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cong suét b loc va bao dudng tot bo loc) dé ngan ngura hi¢u ung thit hep 1am giam cong suat
may nén. Mot trong nhitng cach tét nhat 13 1ap mot dong hd do chénh ap dé giam sat tinh trang

cua bo loc khi vao. Sut ap qua mdt bd loc khi vao con méi khong duge vugt qua 3 pound/ inch?
(psi). Bang 5 néu rd anh hudng cua sut ap qua bd loc khi vao d6i véi muc tiéu thu dién.

Bang 5. Tac dong ciia s sut 4p suat qua bd loc khi vao déi véi mire tidu thu dién.
(Confederation of Indian Industries)

Sut ap suit qua bd loc khi (mm ct nwée) | Ting mikc tiéu thu dién (%)
0 0
200 1,6
400 3,2
600 4,7
800 7,0

Theo quy tic chung, “Cir mdi mirc sut dp sudt hit 250mm cét nwée do tac b loc, vv... mirc tiéu
thu nang luong cua may nén sé tang them khoang 2% voi cung mot nang suat”

V‘i Vély,‘ nén dinh ky lam sach bo loc khi vao ‘dé giam thiéu sut ap. Co thé sir dung ap ké hodc
dong ho chénh 4p do mirc sut ap qua bo loc nham phuc vu cho viéc 1€n lich v¢ sinh bd loc.

4.4 Do cao

D0 cao so v&i mat bién cé anh hudng truc ti€p dén hi¢u suat thé tich ciia may nén. Tac dong cua
dd cao so véi mat bién doi voi hi¢u suat thé tich duge cho trong bang 6.

May nén dat ¢ d6 cao hon so voi mat bién s& tiéu thy nhiéu dién hon véi cing mot mirc 4p suét
cap so voi may dit & do cao bang mit bién, vi ti s6 nén cao hon.

Bang 6. Tac dong ciia dd cao so véi méit bién ddi voi hiéu suit thé tich
(Confederation of Indian Industries)

Percentage Relative Volumetric
Altitude Meters Bal‘omt:tl'.i(' ) Efficiency Compared with Sea Level
Pressure milli bar*
At 4 bar Ax 7 bar
Sea level 1013 100.0 100.0
500 945 98.7 97.7
1000 5§94 97.0 95.2
1500 840 95.5 92.7
2000 789 939 90.0
2500 737 92.1 87.0
=1 milli bar = 1.01972 x 10~ kg/em”

4.5 B) 1am mat giira cac cAp (trung gian) va 1am mat sau
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Phan 16n cac may nén da cip déu co bo 1am mat trung gian. D6 la cac bo trao d6i nhiét thyc hién
viéc loai bo nhiét sinh ra trong qua trinh nén gitta cac cap nén. Lam mat trung gian anh huong
dén hiéu suét toan phan cta may nén.

Khi co nang dugc cap cho khi nen, nhiét do cua khi tang 1én. B4 1am mat sau duoc lap dit sau
cap nén cudi cung dé giam nhiét do khi cdp. Khi nhiét do khi _giam, hot nudc trong khong khi
ngung tu lai, dwoc phén tach, thu hdi va xa ra khoi hé théng. Hau hét nudc ngung tir may nen co
bd lam mat trung gian dugc loai bo ngay tai cac bd lam mat trung gian, va phan con lai s& dugc
loai bo trong bd 1am mat sau. O phan 16n cac hé thong cong nghiép, trir nhiing hé thong cung cap
khi nén t6i nhitng thiét bi khong nhay cam nhiét, déu can c6 qua trinh lam mat sau. O mot sb hé
thong nén, bd lam mat sau dugc tich hop véi bd may nén, trong khi & mdt s6 hé thong khac, bo
lam mat sau 12 mot thiét bi roi. Mot vai hé théng ¢0 ca hai luya chon.

Mot cach 1y tuong, nhiét do khi vao & mdi cip ciia may nén da cdp phai tvong tu nhu nhiét d6
khi vao ¢ cap dau tién. Pay dugc xem 13 “lam mat hoan hao” hodc nén dang nhiét. Nhung trén
thuc té, nhiét d6 khi vao & cac cép tiép theo thuong cao hon & cép dau, dan téi mic tiéu thu dién
cao hon, vi phai xtr Iy mot thé tich 16n hon cho cting mt tac vu.(xem bang 7)

Bang 7. Minh hoa tic dong ciia lam mat trung gian ddi véi mirc tiéu thu dién ciia may nén
(Confederation of Indian Industries)

Chi tiét Lam mat khong | Lam mat hoan Nudce 1ILam
hoan hao hao mat duogc lam
(gié tri co s&) lanh
Nhiét d6 vao ¢ cap 1 (°C) 21,1 21,1 21,1
Nhiét d6 vao ¢ cap 2 (° C) 26,6 21,1 15,5
Ning sut (nm’/min) 15,5 15,6 15,7
Cong suat hiru dung (kW) 76,3 75,3 74,2
Tiéu thu ning lugng cu thé (nm’/min) 4,9 4,8 4,7
% thay doi +2,1 Gia tri tham 2,1
khao

Str dung nudc & nhiét do thép hon lam giam ti€u thu di¢n. Tuy nhién, nhiét d§ nudc lam mat qua
thap s€ lam do am trong khong khi ngung tu, néu khong dugc xa bo, nudc ngung s€ lam hong
xy lanh.

Twong tu nhu vy, néu 1am mat & b 1am mat sau khong hiéu qua (do cin bam, vv...), s& lam
khong khi am, nong di vao binh tich, tao thém nudc ngung tu trong cac binh tich khi va duong
ong phan phdi, lam ting an mon, sut ap va ro ri trong duong 6 6ng ciing nhu trong cac thiét bi sir
dung cudi cung. Vi vdy, can 1am sach dinh ky va dam bao du luu luong & nhiét do hop 1y ca o
cac bo 1am mat trung gian 1an bo 1am mat sau dé dam bao duy tri két qua hoat dong mong mudn.

4.6 Dit ap suat lam viée
Véi cung mdt nang suat may nén tiéu thy nhleu dién hon o ap suit cao hon. Khoéng nén van

hanh may nén & murc 4p sudt vuot qua ap suat van hanh t6i uu vi nhu vay s& khong chi lang phi
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ning lwong ma con dan dén mon nhanh, tir 46 gay cic lang phi ning luong khac. Hiéu suat thé
tich cia mot may nén ciing gidm khi ap suat cap cao hon.

4.6.1 Giam ap suit cap

Kha nang giam (t01 vu hod) muc dit 4p suat cip can duogc thyc hién thong qua cac nghién ctru ky
vé yéu cau ap suat & nhiing thiét bi khac nhau va vé sut ap trén duong phan phéi tir ngudn cip
khi nén t6i cac diém sir dung. Cac muc tiét kiém dién hinh nhd giam ap suit cho trong bang 8.

Néu mot ho tiéu thu hodc mot nhom thiéu sd cac ho tiéu thu can ap suét cao hon nhom con lai
trong day chuyén, nén xem xét viéc lap riéng mot hé thong cho nhém d6 hoic lap dit thém may
ting 4p sudt khi nén tai cac ho tiéu thu ndy, nho d6 c6 thé duy tri nhoém da s van hanh & ap sut
thdp. Véan hanh hé thong may nén anh huéng mot phan dén gia thanh cua khi nén. Chang han
nhu, van hanh may ¢ mic 120 PSIG thay vi 100 PSIG s¢ tiéu tén hon 10% ‘nang luong, cling
nhu tang ty 1¢ ro ri. Can nd lyc giam ap sudt dat ciia may nén va hé thong xudng muc thap nhat
c6 thé.

Bang 8: Tac dong ciia viéc giam ap suit cap do6i véi mire tiéu thu dién
(Confederation of Indian Industries)

Giam ap suat Tiét kiém dién (%)
Tw (bar) xudng dén (bar) | Lam mat bﬁpg Lam mat b%lrng Lam mat brs?lng
nuwéc mot cap nwéc hai cap khi hai cap
6,8 6,1 4 4 2,6
6,8 5,5 9 11 6,5

Chii y: Giam ap suét 1 bar trong may nén sé& giam tiéu thy dién tir 6 — 10 %.
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4.6.2 Piéu bién may nén thong qua thiét 1ap ap suit tdi wu

O cac doanh nghiép, rat hay c6 truong hop cac may nén véi ciu tao, nang suat, ching loai khac
nhau dugc két ndi véi nhau thanh mot mang ludi phan phdi chung. Véi nhitng tinh hubéng nhu
vay, viéc lya chon phuong thic két ndi cac may nén phu hgp va viéc diéu bién t8i vu cac may
nén khac nhau s& gitip tiét kiém ning lugng

Khi c6 mot hodc nhiéu hon méay nén cap cho cho mdt dau phan phdi chung, can van hanh may
nén sao cho chi phi san xuat khi nén l1a nhé nhat.

= Néu tit ca cic may nén giéng nhau, c6 thé diéu chinh 4p suét dit sao cho chi c6 mot may nén
xtr Iy nhirng bién dong vé tai, con nhitng may khac hoat dong & diéu kién gan day tai.

= Néu cac may nén ¢ nang sudt khac nhau, can diéu chinh ap suat sao cho chi may nén nho
nhat thuc hién diéu bién (thay doi luu luong).

= Néu cic may nén khac loai cting lam viéc 61 nhau, muc tiéu thy nang lugng khong tai la rat
quan trong. Can ding may nén c6 cong suat khong tai thip nhat dé diéu bién.

* Nhin chung, nhimg may nén c6 cong suét tai thap hon sé& phai thuc hién diéu bién.

= Céic may nén c6 thé duoc phan loai theo murc tiéu thy ning luong riéng, & cac ap suat khac
nhau, véi cdc may c6 hiéu suat ning lugng cao nhat dap tmg phan 16n nhu cau hé thong.

4.6.3 Tach biét cac nhu ciu ap cao va ap thap

Néu nhu cdu ap suat thap nhiéu, nén phat khi nén ap sudt cao va thap riéng 1€ va cap riéng cho
timg b phan thay vi phat voi ap sut cao roi dung van giam ap dé giam ap suét, sau d6 cip cho
cac ho tiéu thy 4p suat thip s& gay lang phi nang luong.

4.6.4 Thiét ké nham giam thiéu sut ap trén hé thong dwong 6ng phan phoi

Sut ap 1a mot thuat ngit duoc str dung dé mé ta hién tuong giam ap sudt khi nén tir ctra ra may
nén t6i hg ti€u thu. Sut ap xay ra khi khi nén di qua h¢ thong phan phdi va xtr 1y. Mot hé théng
thiét ké t6t s& co muc ton that ap suat it hon 10% &p suat ddy ciia may nén, do tir dau ra ciia binh
tich t&i ho tiéu thu.

Ong cang dai va duong kinh cang nho thi ton that ma sat cang nhiéu. B¢ giam sut ap hiéu qua, co
thé sir dung mot hé thong khép kin vdi luu lwong hai chiéu. Sut 4p gay ra do mon va do ban than
cac thanh phan cua hé thong 13 nhitng yéu td quan trong.

Sut ap qua mirc do chon kich thudc éng khong chuan, bo loc bi tic, cac mdi ndi va 6ng mém
kich thuéc khong chuén s€ giy ra lang phi nang lugng. Bang 9 mo t4 muc ton that nang lugng
neu ong cd duong kinh nho.

Micc sut dp hop Iy dién hinh ¢ cdc nganh cong nghiép la 0,3 bar tir b phdn phoi chinh tai diém
xa nhdt va 0,5 bar ¢ hé théng phdn phoi.
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Bang 9. Sut ap dién hinh trén dwong phan phéi khi nén véi dng & cac kich thuée khac
nhau
(Confederation of Indian Industries)

Puwong kinh 6ng danh Sut ap (bar) trén 100 m Tén thét dién twong tng (KW)
nghia (mm)
40 1,80 9,5
50 0,65 3.4
65 0,22 1,2
80 0,04 0,2
100 0,02 0,1

4.7 Giam thiéu ro ri

Nhu da giai thich & phan trudc, ro ri khi nén s& gy lang phi dién dang ké. Vi rt kho thdy cac ro
ri khong khi, can phai sir dung cac bién phap khic dé xac dinh cac chd ro. Cach tot nhat dé tim ra
vét ro 1a st dung bd do am thanh si€éu &m (xem hinh 10), dé tim ra nhitng am thanh xi hoi tan sb
cao do ro khi.

Phat hién ro ri bang siéu am 1a phuong phap tim rd ri pho bién nhét. Co thé sir dung phuong
phap nay cho nhiéu dang phat hién 1o ri khac nhau.

RO ri thuong hay xdy ra ¢ cac mdi ndi. C6 thé xir
ly bang cach rit don gian 1a xiét chat mbi ndi hoac
rat phtre tap nhu la thay cac thlet bi hong, gom
khop noi, ong ghep, cac doan ong, ong mém,
giodng, cic diém xa ngung va bay ngung. Trong
rat nhiéu trudng hop, 10 ri c6 thé do lam sach cac
doan ren khong ding cach hodc lap vong dém lam
kin khong chuan Chon cac ong ghép, 6ng ngat
dng mém va ong cung c6 chat lugng cao va lap
dat ding cach, st dung ren 1am kin phu hop dé
tranh ro ri vé sau.

Hinh 9. Bo phat hién ro ri siéu am (Tashian,

4.8 X4 nudc ngung

Sau khi khi nén roi buf)ng nén, bo 1am mat sau cia may nén s& giam nhiét 4o khi xa xudng duéi
diém suong (voi hau hét cac didu kién méi truong xung quanh) va do d6, mét lugng hoi nudce
dang ké s& ngung tu. Dé xa nudc ngung, cac may nén cé lap sdn bd lam mat sau duoc trang bi
thém mot thiét bi tich nudc ngung hodc bay ngung.

Trong truong hop trén, nén 1ap mot van khoa gan clra day cua may nén. Pong thoi, nén ndi mot
duong xa ngung véi 16 xa ngung ¢ binh tich. Pé van hanh tot, duong xa ngung phai c6 do déc tir
binh chtra ra ngoai. C6 thé s& c6 nudc ngung thém néu duong dng phan phdi lam khi lanh di va
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do vay, tai nhing diém thap trén duong 6ng phan phdi nén co bay ngung va dudng xa nudce
ngung. Ong dan khi nén sau cira day phai c6 cung kich thudc voi dau 6ng n01 trén ctra day cta
may nén sau bo tiéu am. Tat ca dudng 6ng va dng ndi phai phut hop véi ap suét khi nén.

Can xem x¢ét ky kich thuoce ong tur dau 6ng nbdi trén may nén. Nghién ciru ky chiéu dai, kich
thude dng, sb lugng va kiéu ciia 6ng ndi va van dé may nén c6 thé dat hiéu suit tdi vu.

4.9 Kiém soat sir dung khi nén

Khi hé thdng khi nén di sén co, cac k¥ su ctia nha may thudng c6 xu huéng mudn sir dung khi
nén dé cung cAp cho cac thiét bj can 4p suét thdp nhu canh khuéy, van tai b?mg khi nén hoic cap
khi cho budng d6t. Tuy nhién, cac ung dung nay nén lay khi cap tir quat thoi, 1a thiét bi duoc
thiét ké chuyén dung cho 4p suit thip. Nhu vay s& giam rat nhiéu chi phi va ning luong so véi
su dung khi nén.

4.10 Piéu khién may nén

May nén khi s& khong hiu qua néu chung duoc van hanh & mic thip hon nhiéu s0 vOi san lugng
cfim theo dinh murc. Dé tranh truong hop chay thém cac may nén khi khong can thiét, nén lap dat
mdt bd diéu khién dé tw dong bat va tat may nén, tuy theo nhu cau. Va néu giit 4p suit cia hé
thong khi nén dugc & muc cang thap cang tdt, hidu suit s& duoc cai thién va giam duogc ro ri khi
nén.

4.11 Thuc hién bao dudng

Vi¢c thuc hién bao dudng hi¢u qua s€ cai thién rat nhiéu hiéu sut hoat dong cua h¢ théng may
nén. Dudi day 1a mot so goi y cho viéc bao dudng va van hanh hiéu qua hé thong khi nén cong
nghiép:

= Boi tron: Can kiém tra ap suit ddu ciia may nén bang mét thudng hang ngay, va thay bo loc
dau hang thang.

= Bo loc khi: Bo loc khi vao dé bi tic nghén, nhét 1a & nhitng méi truong nhiéu bui. Can dinh
ky kiém tra va thay thé cac b loc.

= Biy ngung: Rét nhiéu hé théng co biy ngung dé gom va (véi nhitng biy co van phao) xa
nudc ngung ciia hé théng. Can dinh ky mé cac biy ngung van hanh bang tay dé xa chat long
tich tu sau d6 dong lai; can kiém tra dinh ky nhimng bay tu dong dé dam bao chiing khong bi
10 ri khi.

= B0 lam kho khi: Lam kho khi st dung rat nhiéu ning luong. Vi nhitng bo lam khé dugc lam
lanh, thuong xuyén kiém tra va thay céc bd loc so bg vi bo 1am kho khi thuong c6 cac duong
thong bén trong nho, cac dudng ndy co thé bi tic boi cac chat ban. Cac bd lam khé hoan luu
can c6 bd loc tach dau hiéu qua & bd phan vao vi céc thiét bi nay khong hoat dong tdt néu
dau boi tron tir may nén phii trén cac chat 1am kho. Nhiét do bo 1am kho phai duoc gilt & mirc
dudi 100°F dé tranh tang tiéu thu cac chat lam kho, cac chat nay phai duoc nap day lai sau
moi 3-4 thang, tuy theo mirc do tiéu thu.
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5. DANH SACH SANG LOQC GIAI PHAP

* Tim va xtr Iy cdc ro ri khi nén va ngan ngira sy lip lai. Thudong xuyén kiém tra cac vét ro va
ton that ap suat ¢ toan bd h¢ thong (hang thang).

= Tranh st dung cac 6ng xa ngung bj nut dé dam bao khong c6 d6 4m & ho tiéu thu
» Piéu chinh cac hoat dong ¢ ho ti€u thuy tai ap suit thép nhét co thé

= Khong nén st dung cdc may nang dung khi nén va dong co khi nén.

=  Dong tat ca ngudn cap khi toi cac thiét bi khong van hanh.

= Tach riéng cac thiét bi don 1é sir dung khi nén ap sut cao.

= Giam muc syt ap trong hé théng dng phan phdi.

= Panh gia nhu cau vé diéu bién may nén.

= S dung cic dong co hiéu suit cao thay cho cic dong co tiéu chuan.

»  Xem xét viéc dung may nén da cép.

= Giam 4p suit ra cang thap cang tot.

=  Str dung nhiét thai tir may nén cho cac bd phan khac trong day chuyén dé tiét kiém ning
luong.

= Tranh dua khi nén 4p suét cao hon tdi toan bo diy chuyén chi dé dap ung nhu cau ctia mot
thiét bi cao ap.

= Nim viing cach diéu khién hé thdng nhiéu may nén.

= S dung bd didu khién trung gian/bd gidn nd/bod diéu tiét ap sudt doi chat lugng cao.

»  Nim rd cac yéu cau vé sinh thiét bj.

= Sir dung cong nghé 1am kho ¢ diém suwong ap suit cho phép tbi da.

= Chon cé4c san pham c6 chat lugng t6t nhat khi phai thay thé cac bd phan clia may nén.

= Giam sat chénh ap qua b loc khi. Sut 4p qué murc ¢ cac bo loc gy lang phi nang luong.
=  Str dung khong khi mat bén ngoai cho dau vao ctia may nén.

= Ap dung chién lugc bao dudng phong ngira mot cach hé théng cho may nén.

= Pao tao va nang cao nhan thurc cua nhan vién dé van hanh va bao dudng hiéu qua cho hé¢
thong may nén.

=  Pam bao toan b hé thdng dugce quan 1y bang cac hoat dong quan 1y noi vi tot.

=  Pam bao ring nude ngung phai dugc loai bé khoi hé théng phan phdi ngay hodc khong c6
nudc ngung.

=  Kiém tra cic xem kich thudc binh tich c6 thé chira du khi nén cho cac nhu cau 16n trong thoi
gian ngan khong.
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6. BANG TiNH

Bang tinh 1. Cac thong s6 ciia may nén

Tham khio vé may nén khi Don vi 1 2 3 4
Hinh dang --

Loai --

Sb cap --
Ning suat cap khi Nm’*/phit
Ap suit cap kg/em’.g
Téc d6 Vong/phut
Dung tich ctia binh tich m’

Pic tinh thiét ké cia dong

co

Cong suit kW
Dong day tai A
bi¢n ap \%

Heé sb cong suét PF

Téc 46 Vong/phut
Tan s Hz
Miic tiéu thy dién kW/m’/phiit
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Bang tinh 2. Kiém tra ro ri & hé thong khi nén

Particulars Don vi Nhén xét
Thiét bi sir dung khi nén S6. Khu vuyc trong day chuyén
Thoi gian dong tai (t1) Giay Po duogc
Thoi gian ngung tai (12) Giay Do dugc
Ning suat may nén Nm3/phut Theo dinh mirc
RO ri = [t1/(t1+t2)] x 100 % Udc tinh
Muc 10 i cfm o
= % R0 ri x Ning suit ciia may nén Ube tinh

Quy trinh:

o Tién hanh kiém tra r0 ri khi toan b day chuyén da ngimg hoat dong hodc khi tat ca cac
thiét bi str dung khi nén dang nging hoat dong. S& rat tét néu co thé tach riéng cac bo
phan bang cac van cach ly.

« Bat mot may nén lén dé cung cip cho mang ludi khi nén.

» Do khong con thiét bi sir dung khi nén, may nén s& tiép tuc chay khong tai, dén thoi diém
ap suit cta hé thong dat mutrc dit (chiang han, 8 kg/cm®.g).

« Néu hé thong khong bi 10 ri, may nén s¢ Van khong c6 tai.

« Tuy nhién, do c6 10 ri ctia hé thdng, 4p suat trong binh tich bat dau giam dan, dén khi
xudng dén diém thap nhat da dit, tai d6, may nén khi lai bat dau dong tai (khoi dong lai)
va cap khi nén.

St dung dong ho bam gid dé do thoi gian tai va khong tai trong 5-6 chu ky, rdi tinh thoi
gian tai va khong tai trung binh.

e Danh gid muc ro ri khi nén (%) va lugng ro ri.
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Béang tinh 3. Kiém tra nang suat cia may nén

Tham khio vé may nén khi Don vi 1 2 3 4
Thé tich cua binh tich cong voi thé tich cua m’
duong Ong gitra binh tich dén may nén
Nhiét d6 binh tich °C
Ap suat binh tich ban dau (P;) kg/em®.a
Ap suit binh tich cubi cung (P,) kg/em’.a
Thoi gian can dé dua binh tich tir Py 1én téi phut
P, ()
Ap suét khi quyén (P,) kg/cm’.a
Ning suit may nén (cung cip khong khi) Q Nm’®/phut

Luwu y: Méi mdy nén phii cé binh chirva riéng.
Quy trinh:
1. Tach riéng may nén khi can kiém tra ning suat khoi hé théng, bang cach dong van
khoa.
Tat dong co may nén.
Xa sach binh tich néi v6i may nén khi.

Khoi dong lai dong co.

A

Ap sué‘g 0 binh tich bat dau ting. Chang han 4p suit ban dau do dugc 1a 2 kg/cm®. Bt
dong ho bam gio.

.0\

Ngimg dong hd bdm gio' khi 4p suét binh tich 18n t6i, ching han, 9 kg/cm®.
7. Ghi lai thoi gian troi qua

8. Ning suat may nén dugc tinh nhu sau:-

(Nm3/ph1'1t)= Ll il X Ve x( 273 )
P, t 273+ T
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Khuyén cao:

Mbédun thiét bi nang lwong nay dwoc thuc hién la mot phﬁn cua dy an “Giam Phat Thai Khi Nha Kinh tir Hoat Dong Cong
Nghiép & Khu viee Chau A va Thdi Binh Duong” (GERIAP) béi Uy ban Ning sudt Quéc gia An P6. Mdc dit dd ¢6 gdng nhiéu dé
dam bdo ngi dung ciia bdo cdo ndy la chinh xdc va phit hop dé tham khdo, UNEP khéng c6 trach nhiém vé tinh chinh xdc hay
hodn thién ciia ndi dung va sé khéng chiu trach nhiém vé bat ky mdt mat hay thiét hai ma c6 thé lién quan triee tiép hay gidn tiép
cho viée sir dung hay dia vao ndi dung ciia bdo cdo ndy gdy ra, bao gom ca ban dich sang cdc thir tiéng khdc ngodi tiéng Anh.
Pay la ban dich tir chwong bang tiéng Anh va khéng la an ban chinh thirc ciia Lién hop quoc.
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