bo ap sut 14 trai tim ctia moi hé théng tu dong hoa cong nghié€p hién dai. Tu viéc ddm bao an toan
trong nha may hoa chit dén kiém soat chat luong trong san xuat thyc pham, viéc lwa chon va vén
hanh thiét bi do 4p suét dung cach quyét dinh dén hiéu qua va do tin ciy cua toan bd quy trinh san
xuat. Bai viét nay ELEC s& cung cip cho ban kién thirc toan dién tir co ban dén nang cao, giup ban

dua ra quyét dinh chinh xac cho dy 4n ctia minh.

1. Téng Quan Vé Po Ap Suit Cong Nghiép
Tam Quan Trong Ciia Po Ap Suit

Trong méi trudng cong nghiép, do ap suit chinh xac khong chi dam bao hiéu qua van hanh ma

con bao v¢€ tinh mang con nguoi va tai san. Mot hé théng do ap suét hoat dong tdt co thé:



« Ting 15-25% hi¢u suét san xuit thong qua t6i vu hoa quy trinh
« Giam 30-40% chi phi bao tri nho phat hién som cac van dé
e Dim bdo 99.9% d¢ tin cly trong cac ng dung an toan quan trong

e Tuin thi 100% céc ti€u chuan quoc té ve chat lugng va an toan

Ba Loai Po Ap Suét Co Bén

1. Ap Suit Po (Gauge Pressure)
« Dinh nghia: Ap suét so v6i ap suit khi quyén (1 bar = 0 psig)
« Ung dung: Hé thong nudc, khi nén, bé chira mo
e Ky hiéu: psig, barg

 Vidu: Ap suét trong boiler thudng do & 8-12 barg

2. Ap Suit Tuyét Doi (Absolute Pressure)
« Dinh nghia: Ap suét so v6i chan khong hoan toan
« Ung dung: Hé théng chan khong, do do cao, weather monitoring
e Ky hi¢u: psia, bara
e Vidu: Ap suit khi quyén chuin = 1.013 bara
3. Ap Suit Chénh Léch (Differential Pressure)
« Dinh nghia: Hi¢u s ap suit giira hai diém
« Ung dung: Po luu luong, mirc chét 1ong, d6 sach filter
e Ky hi€u: psid, mbar differential

e Vidu: Chénh léch 4p suét qua orifice plate dé do luu luong

Ma Tréin So Sanh Cong Nghé Po Ap Suit

Cong Nghé Do Chinh Xac Dai Ap Suét Chi Phi Ung Dung Chinh

Co Hoc (Bourdon) £0.5-3% 0-1000 bar Thép Gim sat co ban, HVAC




Pién Tir (Strain Gauge) +0.1-0.5% 0-700 bar Trung binh Process control, F&B

Tién Tién (MEMS) +0.05-0.25% 0-400 bar Cao Aecrospace, Medical

2. Cac Loai Thiét Bi Po Ap Suit Phd Bién
2.1 Pressure Transmitter SITRANS P Series
SITRANS P cua Siemens 1a dong san phdm dugc tin dung nhét trong céng nghiép Viét Nam voi
nhiing uu diém vuot troi:
Pic Piém Ky Thuat Noi Bat:
« Dai do: 8.3 mbar dén 700 bar
Db chinh xic: £0.05% span (model cao cip)
« Nhiét d9 van hanh: -40°C dén +85°C

« Tin hi¢u diu ra: 4-20mA/HART, Foundation Fieldbus, PROFIBUS

Bao vé: IP65, IP67 (optional)
Model Phé Bién va Ung Dung:
SITRANS P320/P420

« Ung dung: Process industries, Oil & Gas
« Dic diém: Remote seal capability, SIL 2/3 certification

e Gia tham khao: 15-25 tri¢cu VND
SITRANS P DS 111

« Ung dung: Food & Beverage, Pharmaceutical
 PDic diém: Sanitary design, FDA approved materials

e Gia tham khao: 18-30 tri¢cu VND



2.2 Pong H6 Po Ap Suit Co Hoc

Uu Piém:
o Khong cin ngudn dién: Hoat dong doc lap
« Chi phi thap: 500,000 - 2,000,000 VNP
« Dj tin cy cao: {t hong hoc

« D& doc: Hién thi tryc quan



Nhugc Piém:
« Do chinh xac thap: £1-3% full scale
« Khéng c6 tin hi¢u dién: Khong tich hop duoc véi hé thong DCS/PLC

« Anh hwéng rung dong: Can shock absorber trong méi trudng rung

2.3 Remote Seal Systems

Khi Nao Cén Sir Dung Remote Seal?

1. Nhiét dd qua cao/thdp: >150°C hoic <-40°C



2. Mbi trwong an mon: Axit, kiém manh
3. Chat l6ng két tinh: Paraffin, chocolate

4. Yéu ciu vé sinh: Food grade, pharmaceutical
Cac Loai Remote Seal:

Threaded Connection
« Ung dung: General purpose applications
o Két noi: 1/4" NPT, 1/2" NPT
« Dai nhiét d9: -40°C dén +400°C
Flanged Connection

 Ung dung: High pressure, high temperature
e Standard: ANSI, DIN, JIS flanges

o Ap suit: Lén dén 420 bar

Sanitary Connection

« Ung dung: Food, pharma, biotech
e Standard: Tri-clamp, DIN 11851, SMS

e Vatli¢u: 316L stainless steel

3. Ung Dung Po Ap Suit Theo Tirng Nganh
3.1 Nganh Thye Pham va Do Udng
Yéu Céu Dic Biét:

e Vésinh: FDA, 3A Sanitary Standards

e Viatliéu: 316L stainless steel, EPDM gaskets

o Thiét ké: Self-draining, crevice-free



e Chirng nhan: HACCP, BRC compliance
Ung Dung Cu Thé:
Hé Thong CIP (Clean-in-Place)
e Muc dich: Giam sat 4p suat cleaning solution
e Yéu ciu: Chju dugc NaOH 3%, HNO3 2%

o Thiét bi dé xuat: SITRANS P véi sanitary connection

 Diém do: Supply tank, return line, spray balls

Tank Level Monitoring

e Nguyén ly: Hydrostatic pressure measurement
e Cong thirc: Level (m) = Pressure (mbar) / (Density x 9.81)
e Luwu y: Bu nhi¢t do cho density variation

e Accuracy: £5mm cho tank cao 10m

Pasteurization Control

o Ap suit steam: 2-3 barg cho 121°C
« Kiém soat: Pressure profile theo HTST standard

e An toan: Safety valve setting & 110% working pressure

3.2 Nganh Dugc Phaim va Sinh Hoc

Tiéu Chuin Nghiém Ngit:
e Regulatory: FDA 21 CFR Part 11, EU GMP Annex 15
e Materials: USP Class VI approved
e Validation: IQ/OQ/PQ documentation

e Traceability: Full material certificates



Ung Dung Quan Trong:
Clean Room Pressure Control

o Differential pressure: +15 Pa minimum gitta cac class
e Monitoring: Continuous vdi alarm
e Accuracy: =1 Pa

o Response time: <2 seconds

Bioreactor Monitoring

o Parameters: Vessel pressure, gas flow control
« Range: -50 mbar dén +2 bar typical
e Sterilization: Steam-in-place (SIP) capability

e Materials: 316L vdi electropolished surface

WFI Storage Systems

e Temperature: 80-85°C circulation
« Pressure: Slight positive dé prevent contamination
e Materials: 316L v&i <0.5um Ra surface finish

e Validation: Bacterial endotoxin testing

3.3 Nganh Cong Nghiép Gidy

Thach Thirc Moi Truwong:
e Chemicals: Black liquor, white liquor (pH 12-14)
o Temperature: Lén dén 170°C trong digester
o Abrasion: High suspended solids

e Corrosion: Chlorine dioxide, sodium hypochlorite

Giai Phap Ky Thuat:



Digester Monitoring

Pressure range: 0-10 barg typical

Temperature: 160-170°C

Solution: Remote seal vdi cooling element

Materials: Hastelloy C-276 cho wetted parts

Recovery Boiler

e Steam pressure: 4-8 MPa
o Safety: SIL 3 certified transmitters
e Redundancy: 2003 voting system

o Maintenance: Online calibration capability

4. Hwéng Din Lwa Chon Thiét Bi Phut Hop
4.1 Checklist Lwa Chon Chi Tiét
Théng S6 K§ Thuit Co Ban:
e [ ] Dai do (range): Min/max pressure expected
« [1Dd chinh xic can thiét: Process control vs. safety
o []Tin hi¢u diu ra: 4-20mA, HART, digital bus
« [1Ngudn cip: 24VDC, loop-powered, battery

e [ ] Environmental rating: IP65, IP67, explosion-proof

Pidu Kién Méi Truong:
e [ ] Nhiét d§ process: Medium temperature
e [ ] Nhiét do ambient: Installation location
« []Pd am: Tropical climate considerations

e [ ] Rung dong: Pump/compressor proximity



e [ ] EMI/RFI: Electrical interference sources

Yéu Cau Ung Dung:
e [ ]Process media: Compatibility véi wetted materials
e [ ] Viscosity: High viscous media considerations
e [ ] Sanitary requirements: Food/pharma applications
o [ ] Safety certification: SIL 2/3 requirements

e [ ] Response time: Dynamic process control

4.2 Ma Tran Lua Chon Theo Nganh

Nganh Accuracy Range Special Features
Food & Beverage +0.25% 0-10 bar Sanitary, CIP/SIP
Pharmaceutical +0.1% 0-6 bar FDA, validation docs
Oil & Gas +0.2% 0-400 bar Ex-proof, SIL rated
Water Treatment +0.5% 0-16 bar Corrosion resistant
HVAC +1% 0-10 bar Cost effective

Budget Range

15-30M VND

25-50M VND

20-40M VND

10-25M VND

2-8M VND

4.3 Huéng DAn Tinh Toan Sizing

Ap Suét Po Tinh (Static Pressure)

P gauge=pxgxh
Trong do:

- p = Density (kg/m®)
-g=9.81 m/s?

- h = Height (m)




Vi du: Tank nudc cao Sm

P_gauge = 1000 x 9.81 x 5=49,050 Pa =490.5 mbar

Ap Suit Chénh Léch Qua Orifice

AP =(p x V) / (2 x Cd?)

Trong d6:

- V = Velocity (m/s)

- Cd = Discharge coefficient

- p = Fluid density

5. Lap Pit va Van Hanh Pung Ky Thuit

5.1 Nguyén Tic Lap Dit

Vi Tri Lap Pit:
1. Tranh dead zones: Noi c6 stagnant fluid
2. Turbulence: Cach xa pump discharge it nhat 10D
3. Temperature effects: Tranh direct sunlight, heat sources
4. Accessibility: Dé dang maintenance va calibration
5. Vibration: St dung flexible mount hodc snubber

Keét Noi Process:

Impulse line: Slope 1:20 tdi thiéu
Material: 316SS cho corrosive service
Insulation: Heat tracing néu can thiét
Isolation valve: Full bore ball valve

Drain/vent: Tai diém thap/cao nhat



5.2 Commissioning Checklist

Pre-startup Checks:
e [ ] Mechanical installation secure
e [ ] Electrical connections correct (polarity)
e [ ] Grounding system proper
e [ ] Configuration parameters loaded

o [ ] Calibration certificates available

Loop Testing:
e []4-20mA signal verification
e [ ] HART communication test
e [ ] Alarm setpoints functional
o [ ] Historical trending setup

e [ ] Documentation complete

5.3 Common Installation Mistakes
L3i Thuwong Gip va Cach Khic Phuc:
Condensation trong Impulse Line

 Nguyén nhan: Thiéu insulation, temperature gradient
« Khic phuc: Heat tracing + thermal insulation

o Prevention: Proper slope design

Pressure Pulsation

e Nguyén nhan: Reciprocating pump, quick-closing valve
 Khic phuc: Pulsation dampener, snubber

e Prevention: System design optimization



Zero Drift

e Nguyén nhan: Temperature variation, mounting stress
« Khic phuc: Temperature compensation, flexible mount

o Prevention: Proper installation practices

6. Bio Tri va Hiéu Chuin Chuyén Nghiép
6.1 Chuong Trinh Bao Tri Dinh Ky
Hang Tuén:
e [ ] Visual inspection cho leak, corrosion
e [ ] Check alarm functionality

e [ ] Verify display readings vs. control room

e [ ]Clean external surfaces

Hang Thang:
e [ ] Impulse line inspection
o [ ] Electrical connection tightness
e [ ] Configuration backup

e [ ] Trend analysis review

Hang Quy:
e [ ] Zero/span check véi portable calibrator
e [ ] Loop current verification
« [] Vibration analysis (néu applicable)

e [ ] Documentation update

Hang Nam:

e [ ] Full calibration voi traceability



[ ] Wetted parts inspection
[ ] Software/firmware update

[ ] Performance evaluation

6.2 Hi¢u Chuén Piing Chuin

Thiét Bi Can Thiét:

Pressure calibrator: Fluke 719Pro, Beamex MC6
Reference standard: 0.025% accuracy minimum
Test gauge: Deadweight tester cho high accuracy

Documentation: Calibration certificates, procedures

Quy Trinh 5 Piém Chuin:

1.

2.

0% range: Zero point verification
25% range: Low range linearity
50% range: Mid-range accuracy
75% range: High range linearity

100% range: Full scale verification

Acceptance Criteria:

Accuracy: Trong £0.25% full scale
Repeatability: <0.1% range
Hysteresis: <0.2% range

Zero stability: <0.1% per 6 months

6.3 Troubleshooting Guide

Vén Dé va Giai Phap:

Output Signal Unstable



e Check: Wiring connection, grounding
e Solution: Shield cable, separate power routing

o Prevention: Proper EMI protection

Reading Drifts Over Time

e Check: Temperature effect, mounting stress
e Solution: Temperature compensation, flexible mount

o Prevention: Proper installation design

No Output Signal

e Check: Power supply, loop continuity
e Solution: Replace fuse, repair wiring

e Prevention: Surge protection devices

7. Xu Huwéng Cong Nghé Méi Trong Po Ap Suit

7.1 Smart Pressure Transmitters

Tinh Nang Thong Minh:
o Self-diagnostics: Sensor drift detection
e Predictive maintenance: Failure prediction algorithms
e Auto-calibration: Reference standard built-in

e Multi-variable: Pressure + temperature + flow

e Wireless capability: 802.11, Bluetooth, LoRaWAN

Loi ich Kinh Té:
e Reduced downtime: 30-50% gidm unplanned shutdown
o Lower maintenance cost: 25-40% savings

o Improved accuracy: Self-correction algorithms



o Remote monitoring: Reduced site visits

o Data analytics: Process optimization insights

7.2 Industrial IoT Integration
Két N6i Pam May:
e Cloud platforms: AWS IoT, Azure IoT Hub, Google Cloud
o Data analytics: Machine learning algorithms
o Remote access: Smartphone/tablet apps
o Historical data: Long-term trend analysis

e Alarm management: SMS, email notifications

Security Considerations:
e Encryption: End-to-end data protection
e Authentication: Multi-factor access control
o Network segmentation: Industrial network isolation

o Regular updates: Security patch management

7.3 Cong Nghé MEMS va Miniaturization

Uu Piém MEMS:
e Size reduction: 80% smaller than conventional
o Lower power: Battery operation 5+ years
o Higher accuracy: Digital compensation algorithms
o Faster response: <Ims typical

e Cost effective: Mass production benefits

Ung Dung Méi:

o Wearable devices: Personal safety monitoring



e Mobile equipment: Construction machinery
e Medical devices: Blood pressure, respiratory

o Automotive: Tire pressure, engine management

8. Cau Héi Thuwong Gap
Q1: Lam thé nao dé chon ding range cho pressure transmitter?
A: Range nén dugc chon sao cho:

e Working pressure = 50-75% cua full scale range
e Maximum pressure < 80% full scale range
e Minimum pressure > 10% full scale range

e Vi du: Néu working pressure 13 6 bar, chon range 0-10 bar
Q2: Khi no cin sir dung remote seal?

A: Remote seal can thiét khi:

e Process temperature > 150°C hodc < -40°C
e Corrosive media (acid, caustic)

o Crystallizing/solidifying media

o Sanitary applications (food, pharma)

e High viscosity fluids
Q3: Tin suét hi¢u chuin bao liu mét lin?

A: Tuy thudc ung dung:

o Safety applications: 6 thang
o Process control: 12 thang

e General monitoring: 18-24 thang



e Non-critical: 24-36 thang
Q4: Su khac biét giira 4-20mA va HART?

A:

e 4-20mA: Analog signal, single variable
o HART: Digital + analog, multiple variables, diagnostics
o Cost: HART dit hon 20-30%

o Benefits: Remote configuration, advanced diagnostics
Q5: Lam sao dé giam pressure pulsation?

A:

e Snubber: Chi gidam high frequency pulsation
e Pulsation dampener: Hi¢u qua cho low frequency
« Piping design: Accumulator tank gin measurement point

e Software filtering: Digital filter trong transmitter
Q6: Vat liéu nao phu hop cho acid service?

A:

o Mild acid: 316L stainless steel
o Strong acid: Hastelloy C-276, Monel
o Hydrofluoric acid: Monel 400

e Chlorine service: Titanium

Q7: Cich khic phuc condensation trong impulse line?

A:



o Heat tracing: Duy tri temperature > dew point
e Insulation: Giam heat loss
e Slope: 1:20 minimum vé& phia process

e Drain valves: Tai low points

Q8: Smart transmitter cé dang diu tu khong?
A: Co, néu:
o Large installation: >50 transmitters
o Ciritical process: High downtime cost
« Remote location: Kho tiép can maintenance

e Regulatory: FDA, SIL requirements

e ROI: Thuong 12-18 thang payback
Két Luén

Viéc lua chon va van hanh hé théng do ap suét hiéu qua doi hoi hiéu biét sau vé cong nghé, ung
dung va yéu ciu cu thé ciia timg nganh. Tir viéc xac dinh dung specifications, lap dat theo ding k§
thuat, dén bao tri dinh ky va nang cap cong nghé - mdi budc déu quan trong cho thanh cong cua

du an.

Xu huwéng twong lai hudng dén cac giai phap thong minh hon véi kha ning ty chan doan, két ndi
IoT va ing dung Al dé t5i wu hoa van hanh. Pau tu vao cong nghé hi¢n dai khong chi mang lai lgi

ich kinh té ngan han ma con dam béo tinh bén viing va kha ning canh tranh dai han.
Lién H¢ Tw Van Chuyén Nghiép

Dbé dugc hd trg lua chon giai phép do 4p SuAt phu hop nhét cho du 4n cua ban, hay lién hé voi doi

ngii k¥ su giau kinh nghiém cta chung t6i. Chiing t6i cam két cung cap:

« Tu van k¥ thuit mién phi cho duy 4n ciia ban



« Bio gia chi tiét voi ROI analysis
« HO tro lip dit va commissioning
e Chuong trinh bao tri chuyén nghiép

o Dao tao van hanh cho team k¥ thuat

Hotline: 0909.000.786
Website: PLCSIEMENS.VN | HTTPS:/TUDONG.NET

Bai viét duoc bién soan béi doi ngii ky sw co hon 15 nam kinh nghiém trong linh vuec tw dong hoa
cong nghiép. Thong tin duoc cdp nhdt theo cdc tiéu chuan quéc 1é méi nhat va thuc tién tai Viét

Nam.



