LAP BAT, VAN HANH VA SUA CHIPA
BOM MOI CHAT LANH NH3 HERMETIC
A.BOM DICH HERMETIC CAM & CNF

Bom méi chat lanh Hermetic dwoc st dung rong rai trong cong nghiép lanh dé van chuyén an
toan cac méi chéat lanh 16ng nhw: ammonia, freon, dau silicon, CO,.
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Hinh 1 cho thay so d6 mot hé thdng lanh dién hinh. Mdi chét lanh tlr binh thap ap, dwoc bom
dén cac dan bay hoi. Hn hop hoi va 16ng sau khi bay hoi quay vé binh thap ap.

Bom méi chéat lanh Hermetic bao gdm cum bom ly tAm va motor xoay chiéu 3 phase néi truc
tiép v&i nhau. Stator dwgc dat trong hép kin (CANNED), hai budng rotor va stator cach ly
nhau, bom kin hoan toan. Khi bom hoat déng, lwc doc truc tw dong can béng thay lwc. Nho
vay, bom hoat déng tin cay va én dinh.

Bom mdi chét lanh Hermetic bao gém series CNF va series CAM2. CNF la loai nam ngang, 1
cép con CAM2 |4 loai ndm ngang da cap. Ca hai loai déu cé dwéng hit doc truc va dwdng nén
ly tam.

1.BOM MOI CHAT LANH CNF:

Bom méi chéat lanh CNF 1a loai mét cap, tuan hoan trong. M6t phan ctia mdi chat co ap suét
cao tai dau ra cGa canh guéng di qua lwdi loc réi vao 16 tam cha cbt. Tai day, canh gudng phu
sé lam tang ap thém trudc khi vao budng rotor clia motor canned, cudi cling, nd quay tré lai
vling 4p suét cao tai dau ra ctia canh gudng. Ché dd tuan hoan trong ap suét cao nay, dam
bdo du ap suét trong budng rotor clia motor canned, gitr cho mdi chat khéng bi béc hoi trong
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bom. (Xem hinh 2). Méi chéat r& dong nay ciing ¢6 chirc ndng lam mat motor canned va boi
tron bac than.

CNF
Néng DU’O’ng . z . .
SUAT Head | NPSHr | kinh canh Cong suat va loai motor
Loai Kich —
~ | thwéce Q H NPSHr 4] Ammonia — p=0.7 | Freon — p=1.42
m3/h m m mm KW Type KW Type

6.25 37 1.35 169 3.0 AGX3.0 4.5 AGX4.5

32-160 | 10 36 1.28 169 3.0 AGX3.0 4.5 AGX4.5

13 325 | 1.60 169 3.0 AGX3.0 6.5 AGX6.5

6.25 56 1.30 209 4.5 AGX4.5 6.5 AGX6.5

30-200 | 10 55 1.50 209 4.5 AGX4.5 8.5 AGX8.5

15 52 2.10 209 4.5 AGX4.5 8.5 AGX8.5

8 39 1.26 169 3.0 AGX3.0 4.5 AGX4.5

10 38 1.19 169 3.0 AGX3.0 4.5 AGX4.5

40-160
15 37 1.28 169 4.5 AGX4.5 6.5 AGX6.5

20 34.6 1.50 169 4.5 AGX4.5 6.5 AGX6.5

8 54 1.25 209 4.5 AGX4.5 8.5 AGX8.5

10 53.4 1.17 209 4.5 AGX4.5 8.5 AGX8.5

CNF | 40-200 | 15 51.6 1.01 209 6.5 AGX6.5 8.5 AGX8.5

20 48.2 | 1.28 209 6.5 AGX6.5

25 44.4 1.46 209 6.5 AGX6.5

10 37.2 1.25 169 4.5 AGX4.5 8.5 AGX8.5

20 36.8 1.30 169 4.5 AGX4.5 8.5 AGX8.5

50-160 | 30 355 | 1.60 169 6.5 AGX6.5 8.5 AGX8.5

40 33 1.80 169 6.5 AGX6.5

50 32 2.10 169 6.5 AGX6.5

10 59.7 1.00 209 6.5 AGX6.5

20 59.2 | 1.00 209 6.5 AGX6.5

50-200 | 30 58 1.10 209 8.5 AGX8.5

40 55.8 1.50 209 8.5 AGX8.5

50 53 1.90 209 8.5 AGX8.5
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Performance Curve CNF 40 - 160
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Performance Curve CNF 40 - 200
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Pressure-Temperature-Diagram
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Hinh 2: Béi tron, giai nhiét bom CNF Hinh 3: Béi tron, giai nhiét bom CAM2

2.BO'M MOI CHAT LANH CAM2

Bom méi chat lanh CAM2 1a loai da c4p, tuan hoan trong ap cao (Xem hinh 3). Mét phan moi
chét ap suét cao tai dau ra ctia canh gudng cap cubdi cung dwoc tach ra, di qua lwdi loc, vao
budng rotor clia motor canned réi quay lai dudi 16 tam cét dén budng hat cha cép cudi cung.
Loai ché d6 tuan trong &p suét cao nay dam béo du ap suét trong budng rotor ctia motor
canned, gitr cho méi chéat khdng bi béc hoi trong bom. Lwong méi chat nay cling ¢é chirc nang
lam mét motor canned va bdi tron bac than. Khi bom hoat déng, lwc doc truc tw ddng can bang
thay Iwc. Bom nay cé NPSHr rat thap, khi nang suat cao dén 10M3/h, NPSHr chi c6 0,8m.
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CAM2

N899 | Head | NPSHr | Byénoiind Coéng suét va loai motor
Loai | Cap Q H %] Ammonia — p=0.7 | Freon — p=1.42
m3/h m m mm KW Type KW Type
3 32 0.2 |@114/1*¢130 | 3.0 | AGX3.0 | 3.0 | AGX3.0
° 6 29 0.3 |@141*¢130 | 3.0 | AGX3.0 | 3.0 | AGX3.0
3 3 42 0.2 |@o1141*@130 | 3.0 | AGX3.0 | 3.0 | AGX3.0
6 38 0.3 |@21141*2130 | 3.0 | AGX3.0 | 45 | AGX4.5
camz | 4 3 56 0.2 |o1141*¢130 | 3.0 | AGX3.0 | 45 | AGX4.5
6 51 0.3 |@21141*¢130 | 3.0 | AGX3.0 | 45 | AGX4.5
3 70 0.2 |@1141*¢130 | 3.0 | AGX3.0 | 6.5 | AGX6.5
> 6 64 0.3 |@1141*¢130 | 45 | AGX4.5 | 6.5 | AGX6.5
5 3 82 0.2 | 211412130 | 4.5 | AGX4.5 | 6.5 | AGX6.5
6 75 0.3 |@1141*¢130 | 45 | AGX4.5 | 6.5 | AGX6.5

Bom Hermetic la loai may bom wu viét cho hé théng lanh vi n6 1a loai bom kin, khéng can boi

tron bang dau mé&, hoat déng rat tron tru va yén tinh, khéng bj tuyét hodc hoi &m lam anh
hwdng va thwdng hoat ddong dang tin cay lau dai.

Cling nhu cac may moc khac, d& bom Hermetic hoat dong tét, can phai lap dat bom dung

cach bao gdm cach bé tri, kich thwéc dwdng éng va hé théng diéu khién nham gilip bom nhan

da mdi chat 1dng khéng co bot khi va cac can ban, bavie gay mai mon. Thyc hién theo cac
hwéng dan nay giup dam bao tudi tho bom lau dai va han ché s cb.
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Performance Curve CAM 2 and CAMR 2
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Performance Curve CAM 2 and CAMR 2
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Performance Curve CAM 2 and CAMR 2
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B.LAP BAT BOM DICH

1.NPSH cta bom va cta hé théng.

NPSH (Net Positive Suction Head — Chiéu cao hut thuan ) cé lién quan dén van dé xam thuc
cta bom. Ngoai lwu lwong, cot &p va cdng sudt, NPSH con la thdng sb van hanh quan trong
nhat cia bom. Can phan biét gitva NPSH cla hé théng (hé thdng c6 NPSH - NPSHoavaiable) va
NPSH ctia bom ( NPSH can c6 - NPSHrequired). Bang céch so sanh gitta NPSHav. v NPSHreq.
ngudi ta 6 thé danh gia kha nang van hanh an toan ctia bom véi hé théng twong tng. Diéu
kién d& bom hoat ddng ma khéng cé xam thwc 1a:

NPSHav > NPSHreq (1)
Yéu cau trén ludn phai dwoc dap (rng trong toan bd pham vi hoat ddng cho phép cla hé théng
bom. Théng thwong, NPSHa (m) phai |&n hon NPSH:eq (M) mét giéi han an toan nhat
dinh, dé 14 0.5m.
Vidu:
Gia st v&i hé thdng bom va binh thap &p c6 NPSHav 1a 3m. Tai diém lam viéc cGa bom, véi
lwu lwong va cot ap twong ng cé NPSHreq 18 4m. Theo yéu cau (1), cho thay hé thdng khéng
thé hoat dong tét.
Néu diéu kién (1) khdng dwoc thda man, tire 1&, néu NPSHav nhd hon NPSHreq thi bom sé hoat
dong trong diéu kién tao bot cé nghia 1a méi chét 16ng dwoc bom tw béc hoi bén trong bom,
diéu nay gay ra:
a) Sw cb cha cot hat 1dng va ap suat dau day
b) Gay ra tiéng 6n va rung dong I&n dan dén x6i mon hoac ré khi va dan dan dan dén pha hay
canh guéng bom.
c) Lam mét dong mdi chat phan nhanh dung dé béi tron bac than va lam mat déng co.
d) Dong méi chat khéng d 1am mat déng co, gdy nén mét can bang thay lwc doc truc.
Céc diéu kién 1am xam thuc (tao bot) thuworng xuyén chac chan sé dan dén hu héng bom.
NPSH cua bom
Gia tri ciia NPSHreq phu thudc vao théng sé ctia bom ch& khdng phu thudc vao dir liéu ctia hé
thdng; NPSHreq tly thudc vao mbi bom, né thay déi theo lwu lwong va tbc dd quay cta bom va
ludn ludn duwong. NPSHreq khéng phu thudc vao loai chat 16ng dwoc bom. Trong cac dac tuyén
cda bat ky bom nao, cac gia tri NPSH dwoc chi ra dwa trén cac phép do dwoc thuwe hién voi
nwéc lanh dudi dang chéat 16ng bom. NPSH da dwoc thiét 1ap trong nha may tht nghiém.
NPSH dworc thiét ké danh riéng cho muc dich d6 va ching cé thé dwoc kiém tra bat cir lic
nao. NPSHreq xac dinh kha ndng hat ctia bom tai mot diém lam viéc nhét dinh:
NPSHreq cang thap thi kha nang hut cang lon.
Dé& c6 NPSHreq thap thi phai thiét k& bom phu hop. NPSHreq c6 tAm quan trong d&c biét khi
bom chét 16ng dé bay hoi (khi hoa 16ng).
NPSH cda hé théng
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NPSHav & tdng cot ap thwce té tr mét thoang chat 16ng dén tdm clra hat ctia bom. Gia tri nay
tiy thudc vao thiét ké cia hé théng. D& chon bom, can ndm rd NPSHav d& ddm bao cho bom
hoat ddng an toan, khéng s cb.

C4c yéu t6 anh hwéng dén NPSHav bao goém:

- Chiéu cao hut trdc dia si (m): 1a khodng cach thadng ding tr méat thoang chét 16ng dén dwdng
tam bom, chiéu cao hat am, tirc 1& mat thoang chéat 1dng ndm dwéi dwdng tam bom. Diéu nay
chi c6 thé thyc hién dwoc véi bom tw méi. V&i bom hat thdng thwéng, phai thue hién cac bién
ph&p phu hop (vi du: bang cach két hop van mét chiéu) dé ddm bao rang dwdng hat va bom
ludn day 16ng.

-Cot &p hat trée dia sn (m): 1a khodng cach thang dirng tir dwdng tdm bom dén mat thoang
chét 16ng.

- Ap suét hoi cdia chét I6ng dwoc bom ve (Bar, ap suét tuyét déi)

Ap suét hoi cha chat [dng & mot nhiét dd nhét dinh (t) 1a &p suét 1am cho chét 16ng sbi khi tac
dung lén bé mat cta né. (vi du: Nwéc sdi & 20 °C trong mbi truwérng &p suat chan khéng tuyét
d6i mot phan la 0,023 bar)

- Ap suét hoi trén bé mét chét 16ng phia hat gp (Bar, 4p suét tuyét ddi): Kién thirc vé ap suét
nay co tam quan trong dac biét. Néu binh hat mé, ap suat khi twong rng véi ap suéat khi quyén
(gp = 1bar). Trong cac nha may hda chét, bé kin chi yéu duoc st dung dwéi ap suat hoac
chan khéng mét phan, khac véi ap suét khi quyén (hé théng ap suat hoac chan khong). Néu
chét 16ng trong binh hat & diém séi ctia nd, thi ap suéat hoi (vp) lién quan dén n6 & nhiét dd (t)
chiém wu thé trén bé mat chat 16ng.

- Ty trong cta chét 16ng duwoc bom p (kg/m3)

- Gia tdc trong truomg g = 9,81 m/s2

- Tén that ap suét dwong hit sr (m)

Do 14 tbn that ap suét trén dworng 6ng va van phia hat do ma sat. Théng thwéng, cac gia tri
nay dwoc wac tinh. Trong cac trwdng hop quan trong, viéc tinh todn c6 thé dwa trén trd lwc
riéng cia dwdng éng, co, van, v.v. Viéc tinh toan phai dwor thuc hién déi véi lwu lwong
dong chay téi da dw kién.

Lwu y: Gidm tré luc dong chay cda duong 6ng hat cang thép cang tét (V < 1 m/s). Khi luu
luong tdng, NPSHr ctia bom ciing téng 1én; phai ddm bdo NPSHa cda hé théng luén 16n hon
NPSHTr cdia bom & moi ché db.

2. PUONG HUT BOM
Kich thwéc dwdng hat cia bom phu hop gitp gidm thiéu hién twong sui bot va xody cia moi
chét lanh 16ng, lam gidm hién twong xam thwe hodc 1am tudét bom. V&i amoniac, kich thuwéc
dweng 6ng hat tiéu chudn tir binh thp ap dén bom sao cho tdc d6 dong chay téi wu 1a 3 feet
trén giay (0.9M/s). Bdi v&i Freon, téc do dong chay tdi wu 1a 2,5 feet méi gidy (0.75M/s).
Puéng hat phai ¢é kich thwdc phi hop véi lwu lwgng bom téi da cho phép, chir khéng phai
lwu lwong thiét ké danh nghia, vi nhu cdu bom cé thé thay dbi nhiéu do nhu cau cua hé théng
nhw lGc két thic x& bang va bat dau san xuét. Kich thwéc dwdng hat qua nhd la khdng thé

11
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chap nhan dwoc, trong khi kich thwéc qua 1én cling khéng duwoc vuot qua 1 hodc 2 size bng.

Kich thwéc dwdng 6ng hut dwoc liét ké trong Bang 1. K&t ndi mat bich dau vao ctia may bom

thwerng nhé hon mét hodc hai kich thwéc so véi dwdng dng hit ctia may bom. Céi gidm éng

dau vao ctia bom phai léch tdm véi mat phang & trén dé tranh tich tu hoi trong dwdng hut.
Bang 1: Kich thwéc dwéng 6ng hit

Pipe size R717- GPM(LPM) | Freon & CO2- GPM (LPM)

17 6.7 (25) 5.6 (21)

1% 12 (46) 10 (38)

1% 16.5 (63) 13.8 (52)
2 31.4 (119) 26.1 (99)

2 15" 44.8 (170) 37.3 (142)
3 69.1 (263) 57.6 (219)
4 119.0 (452) 99 (376)
5" 187 (711) 156 (592)
6" 270 (1,025) 225 (855)

NPSH (Net Positive Suction Head) toan phan la can thiét d& giam thiéu kha ndng xam thwc
trong diéu kién hoat ddng binh thwdng. Théng thuerng, NPSH dwoc dinh nghia la cot 4p tinh
cua chéat 1dng (tinh bang feet) phia trén dwdng tdm clia dau vao may bom (cot ap tr mat
thoang chat Idng dén dwdng tAm bom); xem Hinh 3. NPSH khéng di cé thé 1am rét bom, gay
ra mat 4p suat bom va béi tron; cubi cing dan dén tudi tho cta bac than bj rat ngén. Cac gia tri
NPSH t6i thiéu ma hé thdng yéu cau cho méi may bom dwoc chi dinh trong Théng sb ky thuat
may bom tiéu chuan.

NPSH téi thiéu

NPSH tbi thiéu ctia hé théng Feet (m)
Ammonia Freon CO2
CAM 2/4, CAM 2/5 3.5(1.1)
CNF40-160 5.5 (1.7) 5.5 (1.7) 6.5 (2.0)
CNF40-200 5.5 (1.7)

Tranh moi sw gay gidm ap khéng can thiét trong dwdng hat ctia bom tir van, bé loc va phu
kién. Khi can dung, phai chon kich thwéc nham gidm ap suét téi thiéu. DPwdng éng hit cla
bom phai cang ngan cang tét va ly twéng nhat [a duwéng éng cé dd dbc 6n dinh hwéng xubng
bom. Ong chay ngang khéng dwoc vuot qua 18 inch (45cm). Nén dat cAc tAm ngan trong binh
thap ap, phia trén éng lay dich vao bom nham tranh sy hinh thanh dong xoay. Mdc chét 1dng
bén trong binh phai cao hon tdi thiéu 10 inch (25cm) so vé&i dau éng trong binh 4y dich dén
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dwérng hit ctia bom va ndm cach xa dwong hoi vé cla thiét bi bay hoi, dwdng cap dich,
dwérng ngwng tu gas néng do xa da va cac duwong dng khac. Mot sé vi du vé cach bd tri duwong
dng hut dung va sai dwoc thé hién trong hinh. BPwéng 6ng hat ctia bom, binh chira thap ap, cot
murc 1dng va cong tdc phao phai dwoc cach nhiét dé gidm thiéu sy sbi cia méi chat lanh.

" NO ) ~yes ) Y T
PDL; Pt:: NO YES

t t

3. PUONG NEN BOM
Théng thwdng, dwdng nén clia may bom Hermetic bao gdm ctra (16) kiém soat lwu lwong Q-
max ho&c bd diéu chinh cb dinh lwu lwong dé han ché lvu lvong vwot mire tdi da nhdm ngan
ngra hién twong xam thuc (do thiéu NPSH) va qué tai ddng co co thé xay ra. May bom ly tam
cua tat ca cac hang, du la thiét ké kiéu Canned hay dém kin truc, néu khdng kiém soéat dwoc
coéng suat, bom sé hoat ddng khéng hiéu qua hoac & mirc NPSH cao hon ving yéu cau trén
dwong cong hiéu suét cia bom. Xac dinh dwdng nén ctia bom tiéu chuan véi amoniac phai
dwa trén toc do tdi da 1a 7 feet / giay (2m/s) va 5 feet / giay (1.5m/s) dbi véi halocacbon.
Bang 2: Kich thwéc dwéng 6ng nén

Pipe size R717- GPM(LPM) Freon & CO2- GPM (LPM)

1" 17 (65) 12 (45)
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1 27 (102) 19 (72)

1% 38 (144) 27 (102)
2" 63 (239) 49 (186)

2 107 (406) 76 (288)
3’ 166 (630) 110 (418)
4" 274 (1040) 196 (745)

Théng thwdng, nén 1ap mét van 1 chiéu sau thiét bj kiém soat dong chay dé& ngan dong chay
nguoc va sw quay ngwoc ciia may bom khi nhiéu may bom hoat déng song song. Nén 1ap mét
van chan sau van mét chiéu v&i mét van xa & gitva dé bao dwéng bom. Ngoai ra, cé thé st
dung van chan 1 chiéu thay cho ca hai

4. DPONG THONG AP / BYPASS

Pueong thdng ap / Bypass dung dé théng hoi tu trong qué trinh kh&i déng may bom va khi may
bom dirng do hién twong xam thwe (méat chat 16ng). Trong qua trinh van hanh, can cé dong
chay nhanh cta chét 1dng dé bdi tron cac 6 truc khi hé théng lanh khéng sir dung chét 1dng.

Puwong théng ap / Bypass phai cé kich thwéc phu hop véi titng bom, nhw Bang 3. Khdng
dwgc giam kich thwéc cia dwong thong hoi/dwdng nhanh.
Bang 3: Buwong thdng ap/ Bypass

Bom Kich thwéc dng thdng ap/ Bypass
CAM 2/2, 213, 2/4, 2/5 Ya” (D27)
CNF32-160, CNF40-160 17 (9D34)
CNF40-200, CNF50-160, CNF50-200 1-1/4” (D42)

5. LAP DAT CHUNG

Phai duy tri 4p suét binh én dinh dé tranh sw bbc hoi tw phéat (s6i) ctia mdi chat lanh 16ng bén
trong bd gom 1dng va dworng éng. Nguwdi thiét ké hé thdng phai ddm bao rang qua trinh tai,
trinh ty ting tai cla may nén va xa bang khoéng lam thay dbi &p suét binh qua nhanh. Theo
nguyén tc chung, nén gi¢i han su thay dbi ap suat binh dwdi me 1 psi méi phat dé duy tri
dong chat 16ng khéng co6 bot hoi dén bom.

DPé bdo dwéng bom, nén I&p mét van rit gas tlr day dwéng hat sat bom nham nhanh chéng
hat mdi chét lanh 1dng va dau khai hé thdng. Nén bd sung cho cac van chan cé kich thuwéc phi
hop trén dwdng hat va nén dé bao dwéng bom.
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Phai 14p bom dung cach dé loai bd hw hdng do rung déng va bién dang nhiét khi bom va
dworng 6ng dwoc lam lanh dén nhiét d6 van hanh. Phai vé sinh ky tat ca cac dwdng ng nham
loai bd moi xi han va céc chét la khac trwdc khi van hanh may bom. Trir khi hé thdng duoc
chirng minh la kha sach, b loc hé théng nén dwoc 1ap dat trong dworng xa clia may bom dé
loai bd bun, ri sét va cac hat ma néu khong sé tiép tuc tuan hoan trong toan hé théng. Diéu nay
c6 thé cai thién tudi tho tdng thé ctia hé théng bang cach gidm thiéu hao mon cho cac bd phan
khac va bac than.

6. BO PIEU KHIEN LUU LUONG TOI THIEU

Can phai c6 16 kiém soat lwu lwong Q-min dé thoat hoi méi chat tir may bom va dam bao bom
dwoc 1am méat dang. L6 kiém soat lvu lwong Q-min phai dwoc [ap dat & phan nam ngang cua
duorng thdng hoi/ bypass va trén mirc chat 16ng tbi da bén trong binh. Puwdng tir 16 Q-min dén
binh phai c6 d6 déc dé tw chay vé binh. V&i cac hé théng cé bom thwéng xuyén van hanh &
ché do tai thap, nén 1ap mot van diéu ap hiéu ap suéat song song véi 16 Q-min. Van diéu ap
hiéu &p suat s& mé khi tai thap (va chénh léch ap suét cao hon) dé duy tri bom hoat déng &
ché d6 tbi wu.

DPuong dng théng hoi/ bypass phai duoc 1y tr dwérng nén, trwde van 1 chiéu va ndi vao binh
thdp &p & vi tri trén mirc 16ng cao nhat. Phai gén thé va niém phong moi van chan & vj tri mé&
trén dworng 6ng thdng hoi va chi dong trong qué trinh bédo dwéng bom. Néu nhiéu may bom
ndi song song v&i mot dworng 6ng nén chung, thi mdi bom phai c6 mét dwéng théng hoi/
bypass riéng vai 16 Q-min.

Head
H
A
Q-H
H1
I
| H2
I
I I
I I
I I
| NPSH |
I I
I /
! I
| | -
0 I I Capacity
2 ek . L Q
Qmin permissible operating Qmax

range as specified in
technical specification
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Dé dam bdo dé tin cdy va én dinh, bom phai dwot st dung trong pham vi lwu Iong cho
phép.
Lwu lwong t6i thiéu nham:
a) Ba dich dé& 1am mat déng co canned
b) Ngan chan sy bay hoi bén trong bom (bom chay kho bac than)
c) Tranh hién twong xam thwe trong phan pham vi hoat déng cdia bom.
Lwu lwong téi da dwoc gidi han béi:
a) Pham vi cdng suat motor
b) Chiéu cao hut ctia hé théng. Khi lvu lwgng tang, NPSH can thiét ctia bom ciing tang.
c) Can phai duy tri d4 ap suat trong motor dé tranh sw bay hoi cia méi chét 16ng.
Cé4c thiét bj bao vé:
- Clra Qmin nham dam bao Q > Qmin. L& Qmin phai dwoc gan trwc tiép trén dinh binh
tach ldng dé tranh ngdp 16ng.
- Clra Qmax nham dam bao Q < Qmax
- Hodac céng téc bdo vé hiéu ap suat. Thay cho clra Qmax, co thé sir dung céng téc chénh
léch ap suét d& dirng may bom (cot &p xa thap hon ap suét xa tdi thiéu cho phép twong
dwong v&i Qmax). Thoi gian tré toi da 10 giay

7. BO PIEU KHIEN LUU LUONG TOI PA

L6 kiém soat lwu lwong Q-max nham gidi han lwu lwong ra ciia bom gilp ngan bom bi xam
thwe qua mirc va tranh bom hoat déng & mirc NPSH cao hon mirc cé thé chap nhan dwoc. L6
Q-max thwdng dwoc I&p dat gitra mat bich ctia bom va mat bich dau ra (di kém) cda no. Lé Q-
max sé& gilp ngan déng co bi qué tai trong qué trinh khéi ddng va cac diéu kién tai khac nhau
chéng han nhu sau khi xa bang. Néu muén cé cot &p bom xa cao hon, c6 thé st dung Bo diéu
chinh lwu lweng khéng ddi tiy chon thay cho 16 Q-max. Xem phan B6 diéu chinh lwu lvong
khong dbi va dac tuyén dién hinh cia bom.

8. BO BIEU CHINH CO PINH LUU LUONG

C6 thé dung bd diéu chinh lwu lwong cb dinh thay cho 16 kiém soat lvu lwong Q-max khi ap
suat xa clia bom wu tién cao hon lwu lwgng nham dap (ng cac diéu kién thiét ké. Cong suét
cta bd diéu chinh lwu lwong khdng ddi pha hop véi hiéu suat clia mét loai may bom cu thé.
Diéu nay bao vé may bom khai tinh trang qué tai ddng co, cung cap tdc dé dong chay 6n dinh
cho hé théng nhwng van gir cho may bom hoat déng trong pham vi NPSH yéu cau
B diéu chinh lwu lwong khdng dbi khéng phai 1a van 1 chiéu va né sé khéng ngdn dwoc dong
chay nguorc.

Hinh 3: Bac tuyén dién hinh cda bom
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9. BAO VE MUC DICH THAP

Phai 1ap d&t cong tac phao LLSS mirc thp hodc bd diéu khién mirc dé ngdn chan mdc 1dng
trong binh gidm xuéng dwéi mirc NPSH t6i thiéu ma hé thdng yéu cau dbi véi bom trong cac
diéu kién thiét ké.

10. DPONG HO AP SUAT

Nén l&p déng hd &p suét tai vi tri ndm dwdi bd diéu chinh ¢b dinh lwu lwong cta bom. Bdng hd
do nay c6 thé 1a mét cdng cu quan trong khi kiém tra hiéu suat va chiéu quay ctia bom. Ciing
nén |ap cac déng hd dé do ap suét hat va ap suat xa ctia bom dé theo dbi ap suat cho hé
théng.

11. RELAY HIEU AP SUAT
Relay hiéu &p suét tin cay va tiét kiém gip ngat bom khi khéng c6 &p suat. N6 ngat bom khi
phét hién mat &p suat, do d6 ngan khéng cho may bom chay khd. Tin hiéu ap suét duwoc 14y tw
dau vao va dau ra ctia may bom. Ap suét dau ra cia bom phai dworc Iy tai clra ra ctia bom.
Ap suét dau vao cta bom phai lay gan dau vao ctia bom trén dau dwdng hat. Cai dat chénh
léch ap suét la 15 psid (#1Bar).
12. MAU LAP PAT BOM

Hinh 4: M&u |ap dat bom
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C.VAN HANH BOM DICH

1. QUI TRINH CHAY THU’

Sau day la quy trinh chung dé van hanh thtr bom méi chéat lanh 16ng Hermetic. Sau khi may
bom dwoc l1ap d&t dung cach va tat ca cac cong viéc vé dién da dwoc hoan thanh, nhung
khéng dwoc cp ngudn, nén tuan theo quy trinh nay.
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1. Thde xi: Néu chwa thir xi, hay kiém tra ro ri bang cach tao ap suat cho may bom va
duwong 6ng lién quan. Mé& dudng dng théng hoi/ Bypass 1a mot cach tét dé cho hoi moi
chét lanh vao bom. Néu cum bom dang chan khéng, hay cho mét lwong nhé mdi chét
lanh 16ng tt binh thap ap vao bom bang cach mé& van dau vao clia bom réi dong lai. Dé
chét 16ng bay hoi va ting ap suét dé kiém tra ro ri & cac miéng dém maét bich, mdi han
va miéng dém bom. Ba ap suét can phai kiém tra 1a (Hinh 4): &p suét binh tuan hoan (,
ap suat dwdng nén bom tai 6ng relay hiéu ap suéat va ap suat dwong éng cap 16ng toi hé
thdng

2. Lam lanh bom: M& van dau vao cia bom va van théng hoi/ bypass. Ch® bom lanh dén
gan nhiét dd cda binh thp ap. C6 thé mat tr 5 dén 10 phut dé xuét hién swong gia hoac
mé héi trén bé mét vé may bom. Hoi tao thanh do qua trinh 1am lanh bom va dwéng 6ng
sé théng vé binh thap ap qua dwdng théng hoi/ bypass.

3. Kiém tra chiéu quay cda bom: M& ¥ van chdn nén ctia bom va mé& hét van théng hoi/
bypass. Khéi ddng bom va quan sat 4p suat nén. Ap suéat sé dao dong trong vai giay va
sau do duy tri 6n dinh khi chat 16ng di vao may bom. (Xem Bang 5 dé biét chénh I&ch ap
suat gan dung gitra nén va hit.) Dirng bom va dao ngwoc hai trong sé ba day dan
ngudn dé dao chiéu dong co. Kh&i dong lai may bom va quan séat ap suéat xa. Dau day
dién bom dén vj tri tao ra &p suat nén cao nhat. Diéu nay ddm bdo bom da van hanh
thich hgp. Po Ampere clia dong co va so sanh véi Bang 4

Bdng 4: Théng sé dién

Motor Volt/Hz RPM KW Amp Ohm
AGX3.0 3.0 7.5 6.0
AGX4.5 4.5 11 3.65

380V/50Hz 2800
AGX6.5 6.5 16 2.45
AGX8.5 8.5 20 15

Bang 5: Chénh ap cua bom PSI (Bar)

Model R-717 Freon CO2
CAM 2/2 34 (2.3) 70 (4.8)
CAM 2/3 49 (3.4) 105 (7.3) 76 (5.3)
CAM 2/4 65 (4.6)
CAM 2/5 82 (5.7)
CNF40-160 49 (3.4)
CNF40-200 75 (5.1)
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4. Cap léng cho hé théng: Khi may bom da hoat ddng, mé ti tir van nén ctia bom dé cép
day 1dng cho dwéng nén.

5. Kiém tra hoat déng cda relay hiéu ap suaét.

Quan sat dén sy cd bom trén td dién bom trong khi thyc hién kiém tra relay hiéu ap suét
bom. Tao bot khi cho bom bang cach déng dan van hat cta bom trong khi bom dang
chay. Viéc tao bot khi cho bom bang cach nay sé khdng gay hai cho bom. Diéu nay sé
lam may bom thiéu chat 16ng. Ap suét xa clia may bom sé gidm xubng gan bang ap suét
dau vao. Relay hiéu &p suét sé tac dong lam tat bom sau thoi gian timer ( khoang 30
giay). Néu khong, hay dirng bom ngay |ap tirc va kiém tra hé théng day dién va relay
hiéu ap suét. Lap lai quy trinh d& d&m bao rang relay hiéu ap suét bao vé bom phai
dirng bom sau khoang 30 giay tao bot.

6. Kiém tra bdo vé mdrc 16ng thdp: Khi bom dang chay, hdy kéo nam cham cla cong tac
phao mirc thp LLSS- Parker ra khdi éng bang cach nang hop cong tac 1én. Bom phai
tat. Néu khdng, hay ndi day lai cho dung.

7. Kiém tra Ampere: Do dong dién trén 3 phase clia ddng co. Céac gia tri do dwoc phai
nhd hon hodc tdi da 14 bang ampere cho phép nhw trong Bang 4.

8. Ldap lai quy trinh nay véi moi bom dw phong.

Lwu y: May bom hoat ddng binh thwdng hau nhw khéng hodc rat it gay tiéng 6n hodc
rung. Khéng dwoc chay bom néu bom phaét ra tiéng 6n hodc rung bat thwong. Hay kiém
tra d® mon cda bac than tbi da 5 ndm mét lan.

2. CANH BAO!!

Khéng dwoc dirng va khéi déng bom qua 5 1an trong méi gie va viéc nay dwoc
coi la bat thwerng. Tinh trang nay sé lam gidm tudi tho bac than.
Lwu y: Mbi nguy hiém I&n nhat dbi véi bom khi khéi dong 1an dau la chay thi, trwde khi
cung cap 16ng dung cach cho bom. Piéu nay chi cé thé xay ra néu relay hiéu ap suét va
coéng tdc phao mrc thap bj bd qua hoac nbi day khédng dung cach, dac biét dbi vai vi tri
cong tac khéi dong “BANG TAY”.
3.5 CO
Baly do phé bién nhat khién bom méi chéat |anh bj hwr héng |a:
- Hién twong xam thuec.
- Bom chay kho
- Qua nhiéu cdn ban trong hé théng.
Diéu nay ludn dung cho du d6 la bom ly tdm, bom banh rang hay bom piston va cho du d6 la
bom h& cé phét truc hay bom kin canned. Méi nguy hiém I&n nhét tiv hién twong xam thuc dbi
vé&i may bom la méat dong chat 16ng dau vao khién bom bi kho, thiéu 16ng. Xam thwc trong mét
thdi gian dai sé& lam gidm dang ké tudi tho bé dém kin ctia may bom h& va tudi tho bac than
cta bom canned. Trong nhiéu trwéng hop, cé thé tranh dwoc hién twong xam thwe bang cach
lap dat dung dwérng dng hat ctia bom, trang bi thiét bj kiém soat lwu lwong, 1&p bom co du
NPSH va kiém soat triét d& nhirng thay déi ap suét cla binh.
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1. Khéi déng hé th 6ng M&1: Hién twong xam thuwe thuweng xay ra khi khéi ddong hé
théng mai vi bén hat cia hé thdng dang dwoc ha xubéng nhiét do van hanh. Viéc gidm ap
suét hat xubng ttr tr trong vai gi& ndi chung, sé giam thiéu van dé. Trong mbi budc kéo
nhiét d6 xudng, can 6n dinh ap suét hé thdng trwdc khi van hanh bom. Diéu nay bao
gdm ca viéc tat bom trong lic Ampere cao qué gidi han cho phép, réi kh&i dong lai, néu
can.

2. Khéi déng hé théng méi - Khong tai: Boi khi mét sb hé théng phai khéi dong
khi chi c6 mét phan nhé tai binh thuwérng dang hoat déng. Khi d6, may nén cé thé qué Ién
S0 V@i téi. Hay chon may nén nhé nhat cé sdn dé xi ly tai va diéu chinh tai may nén dé
loai bd ho&c gidm thiéu sw thay dbéi ap suat. Ngoai ra, phai diéu chinh cum cép dich dé
phl hop véi tai hé théng nhd ban dau. Biéu chinh van tiét lwu dé thei gian cip dich cua
van dién tr m& it nhat 50% dén 75%.

3. Van tiét ltru mé qué 16m: Khi mé van tiét lvu qua Ion, hé théng sé chi cp dich
trong mot thoi gian ngén. Qua trinh tiét lwu sé tao ra hoi va 1dng. Phan hoi tao ra nhanh
va nhiéu sé lam tang &p suét trong binh tuan hoan va cé thé lam day may nén. Khi van
dién tlr cap dich dong lai, may nén sé nhanh chéng kéo ap suét binh xuéng gay ra hién
twong gidm ap nhanh trong chét 1dng va co6 kha nang tao ra hién twong xam thwe bom.
Phai diéu chinh van tiét lwu sao cho van dién tir cap dich m& it nhat 50% thdi gian va tét
nhét |a 75% th&i gian hodc nhiéu hon. Diéu nay sé gidm thiéu sy thay dbi ap suat trong
binh tuan hoan. Ngoai ra, viéc dung cac van tiét lwu dién td tuyén tinh c6 thé giam thiéu
viéc thay dbi tai cia may nén.

4. B6é diéu khién cap dich qué [én: Trong cac binh tudn hoan cé dwong cép dich
tr 142" (40A) trd |én, tinh trang van tiét lwu mé& qua Ién cang nghiém trong hon va khé
khac phuc hon. Do d6, nén sir dung b6 diéu khién cap dich kép. Méi mdrc 16ng dung moét
cum van dién tw - tiét lwu dé& cép dich phu hop. Théng thuwdng, cdc mirc cach nhau tiy 4"
dén 6" (100-150mm) la pht hop. Can phan tich danh gia tai ctia hé théng dé xac dinh
kich thwéc cia méi cum van cap dich. Cum van cap dich murc 1dng trén phai cé kich
thuwdc twong ng véi diéu kién tai thAp hon. Cum van nay hoat déng gan nhw mét
duworng cap dich cb dinh. Néu tai vwot qua kha ndng ctia van cép dich trén, thi cum van
cép dich dwéi sé hoat ddng theo chu ky toan bd cong suét tai ctia hé théng.Hai cum van
cép dich diéu khién cép 1dng cho hé thdng sé& can bang va lam gidm qua trinh thay dbi
tai cia may nén, do do lam gidm sy dao ddng cla &p suét va gidm thiéu hién twong xam
thwec.

5. Xa da ga néng dan lanh: viéc xa da bang gas néng c6 thé anh hwéng dén ap
suét binh tuan hoan. Vé&i cac dan lanh 1&n, lwong hoi gas ndng quay tré lai binh tuan
hoan cé thé gay ra sy gia tang ap suét bat thwong. May nén cé xu huwéng duoc nap day
hoi trong qué trinh xa da. Khi két thac qué trinh x& da, ap suét hit cé thé giam nhanh
chong, do dé lam tao bot trir khi viéc gidm tai dwoc dap ng kip thoi. Viéc rat gas, hoi
16ng va xa& 1dng co thé gidm thiéu sw tang &p suét binh tudn hoan trong qua trinh xa da.
Chi xa da mét phan nhd trong tdng sé dan lanh ciing sé giam thiéu dao déng &p suét.
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6. Diéu khién may nén bang may tinh: Khi may nén tang tai, p suét binh giam
nhanh véi téc dd hon 1 psi/phat (0,07 bar/phat) cé thé sé khién bom bi xam thuec.
Nguyén nhan Ia do mét phan chét Idng trong binh va dwéng hit ctia bom bi béc hoi va
hoi nay duwoc kéo vao bom. Phan mém diéu khién co thé cd gang ti wu héa mét thdng
s ndo d6 ngoai viéc duy tri 4p suat binh tudn hoan én dinh. Viéc Iap trinh phan mém,
néu c6 cé thé, nén dat dwoc muc tiéu dn dinh &p suét tuan hoan.

7. Cac nguyén nhan khac gay xam thuwec: Bui ban, xi han va cac vat la déi khi bi
kéo vao bom va chan 16i vao hoac ket trong canh guéng. Néu can, nén 1ap lwéi loc &
dwéng hat ctia bom. Khi dé, phai theo déi dd giam ap qua bé loc dé duy tri tét hiéu suéat
hé théng va tranh hién twong xam thwc. Dau dong trong bom & nhiét dé van hanh thap
c6 thé 1am gidm Iwu lwong va 4p suét trong bom, diéu nay ciing gay ra hién twong xam
thuwe. Kich thwéc, chiéu dai hodc cach bb tri dwdng 6ng hit cia bom khéng phu hop cé
thé 1am tao bot khi lot vao bom hoédc gay tré lwc dan dén khdng di NPSH.

8. Swrc6- Nguyén nhan- Khdc phuc:

Sy cd

Nguyén nhan

Khac phuc

A.Bom bij tao .
bot khi, ap suat
tuan hoan giam

1. Van tiét lwu cip dich m& quéa
Ion.
2. May nén tang tai qua nhanh.

1. Diéu chinh van tiét lwu sao van dién tir cap long mo it
nhat 50% va tot nhat la 75% tong thoi gian.
2. Gidm tbc do tang tai ciia may nén, trinh tw tai cia may

qua nhanh. nén cham hon.
3. May nén giam tai qua cham. | 3 Tang toc 6 giadm tai clia méy nén.
4. Van didu khién xa da qua 4. Van diéu ap xa da qua lon khién gas nong thira quay
Ion. vé binh tuan hoan. Kiém soat ap suat gas néng dén dan _
bay hoi. Giam kich thwéc van diéu ap va tang hoi léng dé
. 4 nhidU i My né kiem soat xa da dan bay hoi
- Qua nhicu tal may nen. 5. Sy thay di I6n v& tai ctia may nén c6 thé lam cho kho
) | kiém soat ap suat cua binh tuan hoan. Chon nang suat
6. Hé thong chi €6 mot van tiet | may nén dé phu hop véi diéu kién tai cwe dai va cuece tiéu.
lwu 16N, duy nhat nén kho kiem | g v cac hé thong can dung van tiét lwu 174" va Ion hon
soat ap suat tuan hoan. nén can nhéc s dung hai van tiét lwu tay va hai van dién
twr cap Iong song song. Mot cum van danh cho dieu kién
tai thap, van thi hai dung trong diéu kién tai cao nhat.
B.Bombitao | 1. Bwong dng hat khong ding. | 1. Kich thwée 6ng hat phai dd Ién dé van tc khong quéa 3
bot khi. ft/sec (1m/giay) doi véi amoniac va 2,5 ft/sec (0,75
. s A R m/gidy) doi v&i halocacbon va CO2. Mtrc giam ap dang tri
2. Mrc trong binh tuan hoan 2 A . - i
gidm xuéng qua thap. dwong hu‘t.t0|'da Iaj,5ft t.njh (0,5 m,et tlnh’). L
2. Phuc hoi Ia! bo diéu khién m,u’c I6ng thap. Stra doi trinh
4 R _ tw va thong so van hanh hé thong.
3. Buwdng ong théng hoi/ oz R D . .
N . 3. Budng ong thdng hoi phai dwoc lap gitra bom va van
bypass khéng dung. PO S ; 2 s
mot chiéu trén dwdng xa cua bom.
C.Bom bi dirng | 1.Khéng m& dwdng théng hoi/ | 1. M& dwérng thong hoi/ bypass dé hoi thoat ra tir bom.
do relay hiéu bypass. 2. Cho gas 16ng vao bom dé lam mat trong 10 pht cho
ap suat 2. Bom khéng dwoc lam lanh dén khi dong tuyet trén than bom.

dung cach.
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3. Noi 6ng, day relay hiéu ap
suat khéng dung.

4. Brong hat cta bom va binh
tuan hoan khéng boc céach
nhiét.

5. Bom chay nguwoc.

6.C0O nhét trong bom

3. Phai d4u relay hiéu ap suét téi dau xa, dwdi van mot
chieu va dwong hut cia bom. Lwu y: May bom phai hoat
dong voi ap suat t6i thiéu 1a 10 psid (0,7 bar) dé cho relay
hiéu ap suat luén & trang thai déng.

Kiém tra hé théng day dién

4. Cach nhiét dwdng hat cia bom va binh tuan hoan. Lwu
y: Khéng can cach nhiét may bom.

5. Kiém tra chiéu quay cia bom, xem phan Quy trinh kh&i
doéng.

6. Xa nhét ra khéi may bom.

D.-Bom khong
tao ra ap suat
phu hop.

-Ap suét xa
thap.

-Ap suat xa
khbng c6 hoac
nhoé

1.Bom chay nguorc.

2.C6 nhét trong bom.
3. DBdng ho &p suét lap sai vi
tri.

4.Chiéu cao cdt 16ng thyc té
cua hé thong thap hon yéu
cau.

5.Bom bi “dun néng gas”.

1.Dao hai trong ba day ojén clia bom va kiém tra lai ap
suat. Chon céi c6 ap suat cao hon. Xem phan Qui trinh
kh&i dong.

2. Xa nhét ra khdi bom. Kiém tra nhét, xa nhét hé théng.
3. Dong ho ap suat phai cam bién dugc ap suét tir dau ra
bom, trwdc van mét chieu. Bong ho do ap suat thtr hai
sau 16 xa Q-max hoac bo dieu chinh Iy lwong khdng doi
sé& cam bién ap suat mdi chat lanh di dén phu tai.

4. Xac minh dung 16 kiém soat lvu lvong Q-max hoac van
dieu chinh lwu lwgng khéng doi.

5. Kiém tra xem cac duong 6ng thdng hoi/ bypass va van
hdt ciia bom da mé chua. Xem So d6 dwéng éng.

E.Bac than hw

1.Bom chay nguoc.

2.DAu day relay hiéu ap suat
khong dung.

3.Bom tao bot qué nhiéu.

4. Qua nhiéu c&n ban trong hé
thong.

1.Dao hai trong ba day (jan ctia bom va kiém tra lai 4p
suat. Chon cai c6 4p suat cao hon.

2. Kiém tra hé théng dién. Hé théng dién phai bao vé bom
tranh hién twgng xam thwc hoac chay khé.

3. Xem Khéc phuc sy c6 D & E.

4. Thém bo loc dé 1am sach hé théng

F.Motor hw

1. L&p boc stator cé thé bj rach
do mon bac mon qua murc.

2. M4t pha.

3.Lwéi bi nghet- Thiéu giai
nhiét mé to.

4. bién ap khoéng dung.

1. Thay vo boc stator va bac than. Tim don vj stra chira
da diéu kién dé thay thé. Xem thém Khac phuc sw c6 G.

2. Kiém tra ba pha.
3. Qué nhiéu bui ban trong hé théng - 1am sach hé théng.
4. Kiém tra dién ap.

G.Khéng du lwu
lwong

1. Van mot chiéu nén clia bom
dy phong bi xi.

2.Duwong éng hodc van bi
ngén.

3. Xam thyc (tao bot).

4. Bom chay nguorc.

5. CO nhot trong bom.

1. Xéac dinh van mét chiéu xa trén cac bom dy phong 1&p
song song c0 bi 1on khéng.

2. Kiém tra cac tat ngén cta hé thong. Xac minh lwu
lwong va Ampere véi dwdng dac tuyén bom.

3. Giam hién twong song bién trong binh, xem khéc phuc
s ¢6 Phan B xam thuc (tao bot). Kiém tra NPSH c6 du
khdéng, néu thiéu, tdng mdc chat Idng toi thiéu.

4. Kiém tra chiéu quay cta bom, xem Quy trinh khoi
dong Chuyen ddi hai trong ba phase ctua bom va kiém
tra 4p suat. Chon cai cé 4p suét cao hon.

5. Xa nhot ra khdi bom.

H.Bom khong
chay

1. Mach diéu khién bom khong
hoat déng.
2. CAu chi bi dut.

1. Kiém tra ngudn mach diéu khién.
2. Kiém tra cau chi - cau chi hogc CB phai ¢ dong dinh
murc gap 3 lan bom.

ThanhSG-0903729353

24

{Wir{é}“‘;}ve tic




3. Bao vé quéa dong nho.
4. Mtrc chét Idng trong binh

thap.
5. Béng co bi chay.

7. Bom bi qua tai.

6. Relay hiéu ap suét bi ngat.

3. Kiém tra bao vé qua dong - nén cé kich thwde phi hop
v&i dong dién dinh mirc cia dong co hoac thap hon.

4. Cong tac phao bao murc thap, bd diéu khién mdrc hoat
dong khéng dung hoac mure 1édng trong binh qua thap.

5. Ngét két ndi day dan dong co va kiém tra dién tré trén
ca ba day dan. Dién tr& phai cé cung gia tri nhw bang 4.
6a. Nhan nit reset. Néu may bom khéi dong, hay kiém
tra chénh léch téi thiéu la 10 psi (0,7 bar).

6b. Kiém tra mot pha, ngat qué tai hodc doan mach.

7a. Xac minh qua tai va do Ién bao vé qua dong. Thay doi
kich thuwéc néu can.

7b. Nhét lanh trong bom. Xa nhét.

7c. Canh gudng bi ket b&i bavie I&n, xi han trén mat bich
hat hoac trén dwdng ong téi bom.

9. Xam thuec:
A.BIEU HIEN CUA XAM THUC:

-Bom 6n hon (tiéng lao xao hoac tiéng nd lup bup)

-Bom rung nhiéu hon va ap suét giao dong (déng hdé AS xa giao dong)

-Lwu lwong va cot ap xa giam

-Néu c6 I&p b theo ddi lwc day doc truc thi co thé thay dwoc trén man hinh

-Lwc doc truc tang lam tang tai dong co, do dé lam tang mai mon. Nguyén nhan la do hinh
thanh bot hoi bén trong chét 1dng do d6 Iam bac than thiéu dich, lam mét béi tron.

-Nhiét d6 chat Idng tang

B. NGUYEN NHAN XAM THWC VA CACH PHONG TRANH.

B1.SCO BOM DO PHIA HUT
1. NPSHa < NPSHr
. Puweng kinh 6ng qua nhé

. Tbc d6 gidm ap suat qua nhanh

o 01~ WDN

. Bb loc trong dwdng hut bi nghet
7. B4 tri trong binh thap ap khéng dang

. Khéng c6 ctra Qmin lam hoi thoat kém

. Van tbc méi chéat trong dworng 6ng hit qua thap hodc quéa cao

B2.NPSH DE DAM BAO BOM LUON HOAT BONG TOT:

NPSHa > NPSHr
Quan trong:
- Téi thiéu: NPSHA >= NPSHR + 0,5 m

- Kiém tra diém van hanh trén do thj: phai ndm trong ANPSH

25
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Pump characteristic
Operating point

Plant characteristic

NPSHA Plant
—
\
NPSHR Pum
J \ Safety buffer
ANPSH
—- ()

+ C06 thé cai thién NPSHr bang cach trang bi thém Induccer. Induccer c6 thé lam gidam NPSHr
va lam khuéch tan hoi vao trong 16ng.

NPSHRIm]
3,5
3
25
5 ohne Inducer
£ -, 2 —
- ':i 15
- . i =
¥ " ] mit Inducer -
4 0.5
F
0 10 20 30 40 50 60
Qlm¥h]

B3.KICH THUOCT ONG VA TOC PO DONG CHAY

26
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L = 5*DNs
Minimum diameter 1,5 DN of suction nozzle

498,
e e S

right

Kich thwéc va thiét ké cta dwéng hat 1a rat quan trong

-M&i bom phai cé mét dworng hat riéng

-Néu 2 bom Iap song song thi chi can 1 dwérng hat 1a da, véi diéu kién: mot bom chay va mot
bom dy phong

-DBudng hit phai ngén, cach nhiét tét va én dinh, déc vé phia bom

-Van tbc khuyén nghj trong dworng hat: téi da la 0,3 - 0,5m/s.

B4.GIO1 HAN Qmin

Evaporator

' / Control valve (1) close

arator \

HERMETIC pump

/N

Q,Orifice or constant flow requlator

Uu diém cda ctra Qmin/ Bypass:

ThanhSG-0903729353 { et
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1. Lién tuc xa hoi sinh ra vé binh thap ap
2. Loai bo khi trong bom

B5.B0 LOC DUONG HUT

-Lap bd loc hat ngay trong ltc 13p dat

- M&t lwéi < 0,8mm

-Phai dwoc loai bd cang sém cang tét hodc phai dwoc theo ddi loc nghet bang dung cu chénh

léch ap suét

Néu can, chi nén I&p bo loc trén dwéng hat trong giai doan van hanh thir. Sau khi hé théng da
sach thi thao ra. Tuy nhién, phai dam bao hé théng da sach hoan toan.
B6. LAP BAT BINH THAP AP

W
=0

Ctra hut dwa vao trong va vat xéo

Ong vé ubn cong hoac chan Hai dwdng hut riéng Tranh tao hoi trong I6ng
B7.NHUNG LOI KHAC:
1.GIOI HAN Qmax

Q- Orifice
_—c
=

™ Evaporator

\
yarator \ - =
/ | = o

Control valve (1) open

/

(1

Qmax

Q,Orifice or constant flow regulator

ThanhSG-0903729353 { et
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Uu diém ctra Qmax / Van 6n dinh lwu lwong:
1. Luén gitr &p suat bom

2. Tranh qua tai bom

2.CHIEU QUAY CUA BOM

3.THONG AP CHO BOM MOI CHAT LANH

ThanhSG-0903729353 { et
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Qmin—

/orifice
5\ rr
) Sb\_t oif v .|'v", /
Al AR Ly YSIR /" By—pass/
always open / —
/ / ventin scharge
(remove hand—wheel) ‘, / i iEEharg -
\T
L$_\. -
' 4 b /71
/ suction separator \ X\V |
| | /]
c c
g | ey
R s e e g R R ,
\ ] Qmax—orifice
N ~/ /
$° 7 ~N T |/" _
min.suction IP,-"‘QV"_‘~’—“‘ Pl ) > 0.5m:
head ! e %
- \ //// ~ —
- -l__
! | i>
| </
'/F"’\'
( | )
N

-Khi bom dirng: dwdng bypass dwgc dung nhw dwdng thong ap
-Khi kh&i déng lai hodc kh&i déng 1an dau tién, hay che cho dén khi tat ca cac bd phan clia

bom lanh xuéng dén nhiét doé van hanh

-Céan than khi m& van mét chiéu & dau ra ctia bom. Phai I&p dwdng bypass trwdc van mot

chiéu dé co thé tw dong théng ap.

-Quan trong: khéng dwoc sir dung van mét chiéu trén dwong bypass

B8. QUI TAC TRONG LAP BDAT BO'M DICH

. Khéng cho phép kéo dai dwdng hut
. Buwdng hut riéng cho ttvng bom

0 N O O b WODN -

. BPuong bypass ndi vao phan pha hoi cla bin

ThanhSG-0903729353 {Herame

. Bwong hat cang ngan cang tdt, thdng hang véi bom

h tach long

. Théao bd bé loc ngay sau khi duwérng 6ng da dwoc 1am sach
. Téc d6 chia moi chét 16ng trong dwdng hat phai & mirc tdi da 1a 0,3 — 0,5m/giay
. Lép duwdng bypass trén duéng xa, sau 16 Qmax, trwdc van chan 1 chiéu
. LAp duworng bypass truedc van chan mot chiéu dé khdr khi hoan toan cho hé théng

30



9. Phai I&p dat 16 Qmin cao hon mirc chat 16ng

10. Khi hai bom chay song song, phai lam hai dwdng bypass va hai ctra Qmin riéng biét.

11. Lap clra Qmax cach bom khoang 0,5m

12. Sau khi dirng bom, d& motor ngudi lai trwdc khi khéi ddng lai may bom (5-10 phuat) va dé
kich hoat qua trinh khir khi.

13. Khi &p suét trong binh tach 16ng gidam nhanh, hién twong xam thwc co thé xay ra trong
bom.

14. Kiém tra chiéu quay bang cach dao pha. Mach c6 hiéu ap suat cao hon 1a mach dung
15. Cai dat thoi gian tré cho relay hiéu ap suat tac dong tat bom I1a 10-15gidy. Lap relay truwéc
clra Qmax

16. Tranh gay gian n& thdy lwc trong dwo'ng hat va xa

17. Lam sach k¥ hé thdng trwdc khi dwa vao van hanh

D.SUA CHU’A BOM DICH

1. S’A CHOPA VA BAO TRI
Khi I&p dat bom dang, véi thiét ké khéng can bo dém kin va b truc thiy déng, thuwdng, bom rat
it bi mai mon cac bé phan. Bom phai chay khéng rung va khéng co tiéng 6n. Tiéng 6n hoac dd
rung cho thay bom c6 16i, khi d KHONG BDU'Q'C CHAY BOM. Ngoai ra, ching t6i khuyén nghi
rang sau nam nam (sém hon néu cé béat ky tiéng 6n bat thwong nao hoac thiét bi an toan bj
cat 1ap di lap lai), nén kiém tra d& mon bac than.
Chi nhirng ky thuat vién dién lanh c6 trinh d6 va st dung cac cdng cu chuyén dung méi dwoc
thdo va stra chira bom. Thuc hién theo cac quy trinh an toan cho hé théng lanh, doc va hiéu
phan Than trong trong tai liéu nay. Trwdc khi thdo bom, hay chac chén rdng bom da dwoc
cach ly hoan toan khadi hé théng lanh va méi chat lanh da dwoc xa bé hét (dwoc xa ra dén ap
suéat bang 0).

Hinh 11: Bu long vong- Dung cu thdo bac than

STATOR LINING (CAN) —

\\\ CARBON BEARING
D A
X

== = = = - = = =

STATOR STUD BOLTS *\\ J‘

: l,l‘/ al

2. KHE HO HWONG TRUC
31
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DPé nguyén bom, qua clra vao ctia bom day hét truc vé phia sau. Dung thudc cdp hodc thiét bj
do chinh xac khac, do khodng céch tir dau truc dén mat bich ctia bom. Tiép theo, kéo truc hét
vé phia truwéc va thye hién phép do the hai. Hiéu sb cta hai gia tri do dwoce chinh 1a khe hé
doc truc. Néu khe hé nay Ién hon dung sai huéng truc tdi da cho phép cla bac than (S awmax)
trong Bang 12, hay thay thé bac than.

CARBON BEARING

\ BEARING SLEEVE

P

= =
(] ©

o

4
X

I
R
LKL

>
o
N

Bang 12: Kich thuwdc bac than AGX3.0, AGX4.5, AGX6.5

Trwdc — Sau — Inch (mm)
Dn Nominal Bearing 1D 1.262” (32.05)
dn Nominal Bearing Sleeve OD 1.252” (31.80)
Sn* Nominal Bearing Clearance 0.008” (0.20)
SN MAX Maximum Bearing Clearance 0.013” (0.33)
Sa Nominal Axial Bearing Clearance 0.031” (0.78)
SA MAX Maximum Axial Bearing Clearance 0.059” (1.50)

3. THAY BAC THAN
Tham khao ban vé va danh muc bom CAM va bom CNF

32
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DANH MUC BOM CAM

Item No Decription Item No Decription
101 Pump Casing 758 Filter
108 Stage Casing 811 Motor Casing
160 Casing Cover 812.1 | Motor Casing cover
162 Suction Cover 812.2 | Motor Casing cover
174.1 | Diffuser Insert 813 Stator
174.2 | Diffuser Insert 816 Stator Lining
230.1 | Impeller, Stage 1 819 Motor Shaft
230.2,3,4 | Impeller, Multi Stage 821 Rotor
400.1 | Gasket 827 Cable Adaptor
400.3 | Gasket 836 Cable Inlet
400.4 | Gasket 900.1 | Screw
400.41 | Gasket 900.4 | Screw
400.5 | Gasket 900.5 | Screw
400.6 | Gasket 903.1 | Gauge Port Plug
520.1 | Front Reinforcing Sleeve 906 Herxagon Screw
520.2 | Rear Reinforcing Sleeve 916.1 | Int Hex head Screw
529.1 | Front Bearing Sleeve 920.1 | Hexagon Nut
529.2 | Rear Bearing Sleeve 920.2 | Hexagon Nut
545.1 | Front Bearing Bushe 920.12 | Hexagon Nut
545.2 | Rear Bearing Bushe 930.1 | Lockwasher
550.2 | Sealing disc 930.9 | Lockwasher
552.1 | Retaining Plate 930.10 | Lockwasher
561 Grooved Dowel Pin 930.28 | Lockwasher
562.1 | Cylindrical Pin 931.1 | Tabwasher
562.2 | Cylindrical Pin 932.1 | Tabwasher
562.3 | Cylindrical Pin 940.1 | Parallel Key
A.BOM CAM

1. Théo 16ng 8 dai bc luc giac (920.1) va thdo nép hit (162).

2. Cay long dén khoa (931.1) xubng, thdo éc gitr canh guéng (906) va thao canh gudng dau

tién.

ThanhSG-0903729353
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3. LAy chét cla vét canh guéng ra khai truc, thao vé cap dau tién (108) va lay canh gudng thi
hai ra.

4. Th&o cac canh gudng tiép theo.

5. Thao 4 dai 6c luc giac (920.2) va thao hoan toan déng co ra khdi vé bom (101). Thdo cum
bac than trwdc (545.1). THAN TRONG: Mai chét lanh c6 thé con dong trong ddng co.

6. Thao cum bac than sau (545.2) bang cach dung bu I6ng cay stator (900.4). Tranh lam héng
bac than va 1&p boc stator, hdly kéo nhe bac than, néu can, c6 thé day bac than vé phia sau dé
lau sach cac c&n ban bam trén I&p 4o 16t stator. Cho it nhét vao 4o 16t stator dé dé dang thao
bac than.

7. Do dwdng kinh bac than va éng 16t trwdc va sau (529.1,2). Néu hiéu sb gitra cac duwong
kinh Dn va dn vwrot qua gidi han téi da cho phép (Snmax) nhw trong Bang 12, thi phai thay bac
than va éng l6t.

8. Kiém tra dién tr& stator nhw phan Kiém tra cudén day stator.

9. Kiém tra bang mat thuéng I&p boc stato “CAN” (816) xem ¢ vét xwdc, vét khuyét va vét
I6m nao khdng. Néu I&p boc stator bj hdng, hdy mang né dén nha may hodc ctra hang stra
chira déng co da tiéu chuan dé thay.

35
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DANH MUC BOM CNF

Item No Decription Item No Decription
102 Pump Casing 758 Filter Insert
160 Casing Cover 811 Motor Casing
230.1 | Impeller 812.1 | Motor Casing Cover
230.3 | Second Impeller 812.2 | Motor Casing Cover
400.3 | Gasket 813 Stator
400.4 | Gasket 816 Stator Lining
400.5 | Gasket 819 Motor Shaft
400.6 | Gasket 821 Rotor
400.41 | Gasket 827 Cable Adaptor
411.1 | Gasket 836.1 | Cable Assembly
411.10 | Gasket 900.3 | Screw
502 Split Ring 902.1 | Hexagon screw
511 Casing cover 903.1 | Screwed Plug
513 Wear Ring Insert 904.00 | Int. Hex Head Screw
520.2 | Reinforcing Sleeve 914.2 | Int. Hex Head Screw
525.1 | Distance Sleeve 916.3 | Int. Hex Head Screw
529.1 | Front Bearing Sleeve 917.2 | Int. Hex Head Screw
529.2 | Rear Bearing Sleeve 917.4 | Int. Hex Head Screw
545.1 | Front sliding Bearing 920.1 | Hexagon nut
545.2 | Rear sliding Bearing 920.9 | Hexagon nut
550.1 | Sealing disc 917.1 | Hexagon nut
550.2 | Sealing disc 922.00 | Hexagon nut
551.00 | Retaining Plate 930.7 | Lockwasher
552.1 | Retaining Plate 930.11 | Lockwasher
552.2 | Retaining Plate 931.1 | Tabwasher
562.1 | Cylindrical Pin 940.1 | Paraller Key
562.3 | Cylindrical Pin 940.3 | Paraller Key
B.BOM CNF

1. M& 8 tan (10 mm) (914) va rat ddng co ra khéi bom. Kiém tra dién tré stator theo phan Kiém
tra cudn day stator. THAN TRONG: Chét [am lanh c6 thé con dong trong ddng co.

37

Thanh$G-0903729353 e



2. Dé thao cum rotor, cay vao dau cét tai clra hat dé day miéng dém 6 truc (381), rotor va canh
guéng ra khoi vé may bom.

3. Bé thang chét long dén khoa (931.1) va th&o bu long gitr canh guéng. Rt canh guéng (230)
ra khdi truc déng co’ (819). Thao cum & truc trwéc (381).

4. Pé thao canh gudng phu, 6 truc sau va éng l6t, n&i 16ng vit luc giac chim (8 mm) (917) va rat
éng 16t 6 truc (529.2) ra khai truc.

5. Thao bac than (545.2) & phia ddng co bang cac bu léng cay stator (900.3); xem Hinh 10.
Tranh 1am hdng bac than va 1&p boc stator, hdly kéo nhe bac than, néu can, co6 thé day bac
than vé phia sau dé lau sach cac can ban bam trén I&p 4o 16t stator. Cho it nhét vao o 16t
stator dé dé dang th&o bac than.

6. Do dwdng kinh bac than va éng 16t bac than trwéc va sau (529.1/2). Néu hiéu sb gitra cac
dworng kinh Dn va dv vt qué gidi han Khe hé bac than tdi da cho phép (Snwmax) trong Bang
12, phai thay bac than va éng I6t.

7. Kiém tra dién tr& stator theo phan Kiém tra cudn day stator.

8. Kiém tra bang méat thuwong 16p boc stato “CAN” (816) xem cé vét xwdc, vét khuyét va vét
16m nao khéng. Néu I&p boc stator bj héng, hdy mang né dén nha may hoéc ctra hang stra
chira déng co da tiéu chuan dé thay thé.

C.LAP LAI

Kiém tra cac canh gudng, vong chan va bac than dé tim vét mon, 4o 16t stato c6 vét ma sat
khong. Thay thé cac bd phan bi hw hdng. Kiém tra cdc manh vun ndm trong budng bom. Lam
sach tat ca cac bo phan trudc khi 1ap rap. Néu thay canh guéng méi, phai can bang lai toan bo
cum.

Dé I14p bac than sau, trwédc tién hay lam sach va tra nhét vao 4o 16t stator. Lap bac than bang
bu 16ng céy stator (CAM: 900.4, CNF: 900.3) theo Hinh 11. DAy nhe bac than vao 4o 16t stator,
dat ranh trén bac than thdng hang, trung véi rénh trong o 16t startor. Can than khoéng lam
cong bu 16ng cdy hoac van bac than. Cac buéc con lai trong qué trinh 1&p réap lai bom thuwc
hién theo tht tw ngwoc lai véi qué trinh thao. Khi I&p rap lai may bom, hay st dung cac miéng
dém mai. Vong dém (931.1) khoa bu long canh gudng phai & tinh trang tét. Sau khi 1ap rap
xong, xoay truc bang tay qua 16 dau vao ctia may bom, phai ddm béo rotor quay tw do va kiém
tra lai khe hé doc truc. Thr xi bom trwéc khi dwa n6 tré lai hoat déng.

D.BAC THAN VA ONG CH/ MON

Tai diém mon nhiéu nhét, do dwéng kinh ngoai ctia 6ng 16t (dn) va dwdng kinh trong cua bac
than (Dn), nhw bén dwai. Triv hai gia tri do dwoc dé xac dinh khe hé dng 16t va bac than (Sw).
So sanh hiéu sb nay véi cac gia tri trong Bang 12. Néu céac hiéu sd vwot qua cac gia tri ti da
cho phép, phai thay éng 16t va bac than.

E. KIEM TRA CUON DAY MOTOR
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Trwéc tién, dung déng hé van nang dé kiém tra dién tré cudn day stator. Dé kiém tra 16i tiép
dia, n6i mot day ddng hd van nang véi day tiép dia ciia bom va day con lai ctia déng hd véi vé
dong co. Gia tri doc phai tr 0,1 Ohm tr& xudng. Do dién tré tirng pha véi day tiép dia xem c6
bi cham vé khéng, gié tri phai la vé cwc. Néu can, cé thé say hoac quan lai.

Tiép theo, kiém tra cudn day cltia ddng co bang cach do dién tré gitra cac diu day ctia bom
bang céach ndi hai que do véi cac day pha nhu trong Bang 13. So sanh ba gié tri do dwoc voi
cac gia tri trong Bang 4.

Dung Megomet dé kiém tra d& cach dién bang cach néi mot day Megomet véi day tiép dia va
day con ctia Megomet ndi v&i tirng day pha ctia bom. Cac gia tri phai trén [a 750 Mega Ohms.
Néu khéng, can phai quan lai stator hodc say stator dé loai bd Am. Nén stra chiva motor tai cac
nha may hodc ctra hang du tiéu chuén.

F. THAN TRONG

Bét cr khi nao bom chira day méi chéat lanh 16ng dwoc cach ly khdi hé théng bang cach déng
cac van trong dwéng hit va xa clia may bom, thi phai mé van théng hoi/ bypass. Néu khong,
do ngudn nhiét xung quanh c6 thé gay ra tdng ap qua mirc do gidn né nhiét ctia maoi chat ldng
trong bom dan dén nd bom va cé thé gay thwong tich nghiém trong.

Bom Hermetic chuyén diing cho hé théng lanh. Phai doc va hiéu day da cac hwéng dan va cac
bién phap phong ngtra an toan lién quan trwéc khi chon, st dung hoac bao dwéng bom. Chi
nhirng ky thuat vién dién lanh c6 kién thirc, da qua dao tao maéi dwoc 1&ap dat, van hanh hoac
bdo dwdng nhirng bom nay. Khéng dwoc vot qua gidi han nhiét dd va ap suat cho phép.
Khéng dwoc thao bom triv khi hé théng da duoc rat gas vé ap suét bang khong. Maéi chét lanh
thoat ra ngoai cé thé gay thwong tich, dac biét la cho mat va phbi.

G.LUUY:
Khong bao gid dwec van hanh bom ma khéng cé dd méi chat lanh 16ng qua bom dé lam mat
ddng co va béi tron bac than. Dé gitp ddm bao luén cé di méi chét lanh 16ng, phai lap cac
thiét bi bao vé sau dung cach.
1. Phai 1ap relay hiéu &p suét va phai dwoc ndi véi dau hat va dau xa ctia bom dé dirng bom
néu chénh léch &p suat nhé hon 15 psi sau khoang thi gian tré cho thay lwu lwgng khéng da.
2. Phai 13p cong tac phao LLSS hoéc bo diéu khién mrc 16ng thap dé dirng may bom néu murc
chét 16ng phia trén dau vao cia bom gidm xudng dwéi mirc NPSH tbi thiéu theo quy dinh.
4. Phai 1ap 16 kiém soat lvu lwong Q-max hodc bd diéu chinh lwu lwong khdng dbi trén dwong
xa.
5. Phai 1ap 16 kiém soat lwu lwong Q-min dung cach trong duéng thdng hoi/ bypass.
Néu cac bién phap phong ngtra trén dwoc tuan thi va may bom dwoc 1ap dat trong mot hé
thdng sach sé, duoc thiét ké phi hop, bom thwdng hoat déng trong nhiéu nam ma khéng can
bdo dwéng. Binh thwdng, may bom chay rat yén tinh. Khi bom gay én a0, can phai diéu tra dé
xac dinh nguyé&n nhan gay ra tiéng on.
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