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SHORT TERM EFFECTS

HEADACHE AFFECTS CENTRAL NERVOUS SYSTEM

IMPACTS ON

SKIN IRRITATION REPRODUCTIVE SYSTEM

@ (HEADACHE, ANXIETY) @
NOSE, THROAT, l

@ EVES INFLAMMATION CARDIOVASCULAR DISEASES
COUGHING, RESPIRATORY DISEASES
PAINFUL BREATHING (ASTHMA, CANCER)
PNEUMONIA, IMPACTS ON LIVER,
BRONCHITIS SPLEEN, BLOOD
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AHU (Air Handling Unit)

X Coils Exhaust air
Fresh Air Fifters

Mixing T
Chamber &z Hot water
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HOW DOES STACK EFFECT WORK?

Positive pressure
pushes air out of
windows, seams
and cracks on the
upper levels

Air rises to the upper
levels as it warms and
increases positive
pressure near the top
of the building

Negative pressure on lowels levels encourages
infiltration of cold outdoor air through windows,
doors, and openings
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Stack (Atrium)
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Systom Curve (with system effact)

System Curve
(as calcalated)
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DUCT STATIC PRESSURE CALCULATION + FAN SELECTION

STEP-BY-STEP PROCESS (REAL PROJECT EXAMPLE)

TYPICAL HVAC AIR DISTRIBUTION SYSTEM TOTAL STATIC PRESSURE (TSP) BREAKDOWN
1) ERow (Fitting Lo
B, Wt ROl Straight Duct Friction Loss 180 Pa
D Branch Duct Fitting Loss (Elbows, Tees, Transitions) 120 Pa
Filters (Clean + Dirty Allowance) 220 Pa
P4 Cooling Coil 160 Pa
i) vav Box / Terminat unit 90Pa
© Difeible Duct Diffuser / Grille 35Pa
- g
© Pt Duct [ —— Diffuser Gl [5] Fice Damper + mise. 2P
[E) safety & Design Margin 26Ps
TOTAL STATIC PRESSURE = 700 Pa
PRESSURE CALCULATION FORMULA REAL PROJECT EXAMPLE FAN SELECTION CURVE
TSP = ¥ (APuuet + AP fatings + Parameter Value E
| APgier + AP ot + AP yaermina) [ Total Airflow 8,500 L/s E
@ Straight Duct Friction @mur’ammn 2286 Pa i
@ Fitting Loss (K-Factor / Eq. Length) S5 AHU internal Losses ciimdic £
@ Filter Pressure Drop (Clean + Dirty) Dirty Filter Allowance 100 Pa ;
@ Coil Pressure Drop @ Safety Margin 25Pa
@ Terminal Device Loss | 2000 4000 6000 8000 10,000
€& Add Safety & Future Margin 156 "‘Fﬂwm 700 Pa Airflow (L/s)
w 2 o KEY TAKEAWAYS
* E @ Calculate Real TSP
MSTARETOAVOD - O e LHN I
Ignoring Not Adding Incoeroct Oversized / Excossive No Safety @ Use Manufacturer Data
Fitting Losses :my Fiter Critical Undersized Flexible Margin © Select Fan at Best Efficiency
Path Fan Duct @ Avod Oversizing
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Figure 1 IEC IE Motor Energy Efficiency Classification



2.4 Variable Frequency Drive (VFD)

A VFD converts input power with a frequency of 50 Hz current (single-phase with low power)
into a current with variable frequency. This can be adapted to the application variable ratio
of voltage and frequency are programmed. For media conveyance, the stress (decisive
for the magnetization) is disproportionately reduced as the rotational speed decreases,
because the load of a turbomachine decreases with the third power of the rotational
speed (Figure 5).

Input power P (%)

104 —
100
Power curve
of throttling
80
60

VFD energy
saving

40

Power curve E | ¢
of VFD BElKe PAIRESG
20 RIPE
0 : + ; ]
25 50 75 100

Flow Q (%)

Figure 5 Energy Saving of VFD in fan system
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AMMONIA - STORAGE

* Storage Area :
- Should be cool, dry, well ventilated, must be

protected from external heat sources.

Exhaust fan s must be provided on roofs.

Water connection with flex. Hose is must.

While selecting the storage area wind direction
must be considered, so as to leakage will be
carried away from the residential areas.

Suitable detectors should be installed to detect the

leakage and activate alarms.

Ammonia Safety created by Salim 16
Solanki
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A\ Ventilation Compliance Highlights

(4] Continuous Ventilation

3| Uninterrupted airflow required
! at all times

Flammable gas concentration
must remain below safety
threshold

| e l [%%| Mechanical
(O=STELP N 191°) — Exhaust & Intake
Forced ventilation using
@ Minimum Ventilation Rate:
% 1 CFM/ft2 (0.31 m3/minmt)

powered fans
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Routine cleaning and maintenance reduces the
amount of dust.

Installing ventilation systems and dust
collectors can keep dust from accumulating.

Using protective equipment can help contain
dust and prevent it from escaping into the air.

Maintaining the right moisture content in the
stored grain helps reduce dust.

Following safety standards and regulations can
provide clear steps for reducing risks associated with
dust explosion hazards.
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— Chilled Water Supply
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Chilled Water Return g —
- a




Hot Air
collection ducts

Cold Aise Containment

|

Hot Air
GETE

A Hot Air
Cold Air Inflow Exhaust
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Local Exhaust Ventilation

Exhaust
outlet

Duﬁ& Fan and motor

Hood or exhaust Filter or purifying  Ducting
inlet system
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Normal Oxygenation Process
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9 Oxygen
Red blood % 37 from lungs
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cell

Oxygen released
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LUNG FUNCTION: GAS EXCHANGE

DD

INHALED AIR
(HIGH 02, LOW CO2)

J

EXHALED AIR
(LOW 02, HIGH CO2)
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