ADITYA ENGINEERING COLLEGE (A)

Ailr Conditioning System
unit 5

Dr. P.K. DAS
Professor, Dept. of Mechanical Engineering
Aditya Engineering College (A)



ADITYA ENGINEERING COLLEGE (A)

Air Conditioning System

» Classification of  Equipment, Cooling, Heating,

Humidification and Dehumidification
» Filters, Grills and Registers
» Fans and Blowers

» Heat pump — Heat sources — Different heat pump circuits.
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AIR CONDITIONING SYSTEMS: (Explained in the 4" unit PPT)
Factors affecting comfort air conditioning: Temperature of air, Humidity of air, Purity of air, & Motion of air

Classification of air conditioning systems:

1. According to the purpose: (a) Comfort air conditioning system, and (b) Industrial air conditioning system.

2. According to season of the year: (a) Winter air conditioning system, (b) Summer air conditioning system,

and (c) Year-round air conditioning system.

3. According to the arrangement of equipment: Unitary air conditioning system, and (b) Central air

conditioning system.

Classification of equipments used in an air conditioning system:

(a) Circulation fan, (b) Air conditioning unit, (c) Supply duct, (d) Supply outlets, (e) Return outlets, (f) Filters
Or Compressor, Fan, Coil (Hot & Cool), Chemical Refrigerant.
Cooling, heating humidification and dehumidification: Explained in the previous PPT.
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S GRILLS, REGISTERS & FILTERS

: DIHF_JJ\J

GRILLS for supply and return air

» Must be installed with a neck or direct on the duct
» Fixed control air direction in return bar grills

» Manual control air direction in side grill

 Grilles is without damper and register is with damper to control air movement flow.

A Grille is a perforated cover for an air duct (used for heating, cooling, or ventilation, or a
combination thereof). Grilles sometimes have louvers which allow the flow of air to be
directed. Grills are static and have a fixed openings, the volume iIs constant as long as the

fan volume is constant.
1 A Diffuser is a device for reducing the velocity and increasing the static pressure of a fluid

passing through a system.
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: ister = (Grill + damper). It is a grille with moving parts, capable of being opened and
closed and the air flow directed, which is part of a building's heating, ventilation, and air
conditioning (HVAC) system.

1 The placement and size of registers is critical to HVAC efficiency. And then diffusers,
supply air outlets that diffuse the air in multiple directions, are sometimes called registers.
 The supply vent of your HVAC system Is covered by a register. A register has a damper
and this is what sets it apart from other vent covers and grills.

 The damper is usually a lever or some other type of mechanism that allows you to open or
close your register. Technically a register is an air inlet with a balancing damper behind it, so
the airflow quantity can be adjusted.

1 Registers vary in size with the heating and cooling requirements of the room.
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egister Is too small, the HVAC system will need to push air through the ducts at a
faster rate in order to achieve the desired heating or cooling. This can create rushing sounds
which can disturb occupants or interfere with conversation or work.

» The velocity of air through a register is usually kept low enough, so that it is masked by

background noise. On the other hand, air velocity must be high enough to achieve the desired

i |

temperature.

DIFFUSERS.
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Floor Registers
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iABIRAgisters are a critical part of the HVAC system. If not properly installed and tightly

connected to the ductwork, air will spill around the register and greatly reduce the HVAC
system's efficiency.

» ldeally, a room will have both heating and cooling registers. In practice, cost
considerations usually require that heating and cooling be provided by the same register.
In such cases, heating most often takes precedence over cooling, and registers are usually
found close to the floor.

» For heating purposes, a floor register is preferred. This Is because hot air rises, and as It
cools it falls. This creates good air circulation in a room, and helps to maintain a more
even temperature as hot and cold air is mixed more thoroughly. Floor registers generally

have a grille strong enough for a human being to walk on without damaging the grille.
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i isirare to find a floor register installed less than 6 inches from the corner of a room.

When a floor register is not practical or desired, a wall register is used.

» The correct placement of wall heating registers is critical. Generally, the heating register
will be directly across from an exterior window. The hot air from the register will mix
with the cold air coming off the window, cool, and drop to the floor—creating good air
circulation.

> A register's damper provides a critical function. Primarily, the damper allows for the
amount of hot or cool air into a room to be controlled, providing for more accurate
control over room temperature.

» Dampers also allow for air to be shut off in unused rooms, improving the efficiency of the

HVAC system. Dampers can also help adjust a HVAC system for seasonal use.



» During winter months, for example, an air conditioning register can be closed to prevent
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cold air from being pulled from the room. This allows the hot air to mix more completely
with the cold air in the room, improving the efficiency of the HVAC system.

» Some registers, particularly those in commercial buildings or institutions which house large
numbers of people (such as hotels or hospitals) have a fire damper attached to them. This
damper automatically senses smoke or extreme heat, and shuts the register closed so that
fire and smoke do not travel throughout the building via the HVAC system

How Air Reqisters Work

» Alr registers have slatted openings in the floor, wall, or ceiling that a user can control using
an adjustable damper. Typically, a rolling guide or a lever on one side of the vent, the

damper opens or closes access to the air duct for airflow management.
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2 openings do not bring air back to the HVAC system, but ——— ]
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1 Grilles have slits that allow air to flow through the cover. The air
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might be warm or cooled air to change the temperature of the air

In that room. And sometimes the flow of air is for ventilation to
exchange indoor air with cleaner air from outside your home.

Some grilles have louvers that allow you to direct the flow of air.
Filters

|

» HVAC filters used in our home's, heating and cooling system have an important jOb to do.

They filter or remove dust, pollen, pet dander, and other small particles out of the air that you
and your family breathe. These particles are trapped in the filter to prevent them from being

recirculated throughout your home.

R&A Dr. P.K. Das Asso. Professor, ME 10
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%e filters are usually placed on the return air of the air conditioning svstem. The air that

1 74 1 f 1
contained the contaminants are trapped here. ‘ D \I
b h |
Different Types of Filters ] l'
1. Fiberglass Air Filters L l f

N g

WL | . l

» Fiberglass air filters are disposable and the least expensive type of filter. [‘

» They do cause less strain on HVAC systems when drawing in air and keep large partici‘e;
out of your system. However, they do not do such a great job of keeping out dust and other
smaller contaminant particles.

> If you or members of your family suffer from allergies or have respiratory problems, this

type of filter may not be powerful enough to help relieve or prevent respiratory problems.
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i ; \d Alir Filters:

mold spores, and pet dander.

» Those with more pleats provide better filtering and help prevent

dust and other particulates from being recirculated in the air. R

A minimum efficiency reporting value

» MERYV ratings for these filters typically run between 5to 8. (MERV), 5 filter will trap up to 34%,
MERV 6 will stop 35-49%, MERV 7 will

3. HEPA Filters: prevent up to 69%, and MERV 8 will
catch up to 85% of particles.

» If you or your family have allergies or other respiratory problems, high-efficiency

particulate air (HEPA) filters are recommended.

R &AC Dr. P.K. Das Asso. Professor, ME 12
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» While they are more expensive than fiber glass or
pleated air filters, they are the most effective at
screening up to 99.97% of dust, pollen, mold, pet

dander, viruses, bacteria, and other irritants out of the

air.
» Look for filters that are rated MERV 11 or higher.

However, please be aware that the higher the MERV, the

more difficult it is for your HVAC system to pull in air.

You should check with us to see what MERV is best for

your system.

&
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~ilters:
» UV filters are used in air cleaners that may be built into
your HVAC system. Using ultraviolet light, these filters

Kill viruses, bacteria, and other microorganisms in the

air that passes through them.

» However, they are not so efficient at removing dust and
other contaminants, but they are great if you have
concerns over indoor air quality that an air cleaner can

address.

R&AC Dr. P.K. Das Asso. Professor, ME 14



BLOWER
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~d Fans, Blowers, and Compressors are widely used in various industries.

L These devices are quite suitable for complex processes and have become indispensable for

some specific applications. Compressor: It is a machine which reduces the volume of gas or

liquid by creating a high P. A compressor simply compresses a substance which is usually gas.

O Blowers: It Is a machine to move air at a moderate P.

or These are used for blowing air/gas.

1 Fans: It i1s a machine used to move fluid or air.

O It is operated through a motor via electricity which

rotates the blades that are attached to a shaft.

O Function of a fan is to propel, displace, or air or gas.

R&AC

Equipment | Specific Ratio | Pressure Rise (mmwc)

Fans Upto 1.11 1136 |

Blowers 11110120 | 1136 to 2066 ]

Compressors | More than |
1.20

Dr. P.K. Das Asso. Professor, ME
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i /D) iEgRs Any device that produces a current of air by the movement of broad surfaces. It

provides air for ventilation and industrial process requirements.

A Fans are similar in many respects to pumps. Both are turbomachines that transfer energy to
a flowing fluid. Easy to distinguish between fans and pumps: pumps handle liquids, fans
handle gasses. Fans generate a P to move air against a resistance caused by ducts, dampers,
or other components in a fan system.

O Fan rotor receives energy from a rotating shaft and transmits it to the air. Based on the
pressure and airflow requirements of each application, either a fan or a blower is used.

d ASME defines fans and blowers are based on the ratio between discharge pressure and
suction pressure. Air conditioner fans and blowers are used for improving heat transfer at the

condenser and evaporator.

R &AC Dr. P.K. Das Asso. Professor, ME 16
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) 2aps are normally used at condensing units, while Blowers are used for evaporation units.

O Selecting the actual type helps optimize HVAC performance, while poor selection leads to
energy waste. A fan is a key component of any HVAC system.

- Fan and blower selection depends on the volume flow rate, pressure, type of material
handled, space limitations, and efficiency.

U Fan efficiencies differ from design to design and also by types. It’s important to understand
each fan’s differences in energy efficiency, cost-effectiveness, and noise considerations. The
wrong fan for the job could lead to reduced functionality and higher costs.

FAN TYPES

 The most common HVAC fans are categorised into two types:

1. Axial flow & 2. Centrifugal flow.

R &AC Dr. P.K. Das Asso. Professor, ME 17
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LIS ow: Air flows through the impeller parallel to and at a constant distance from the

axis. The P rise Is provided by the direct action of the blades. Air enters and leaves the fan
with no change in direction. It can be Vane axial, Tube axial, and Propeller.

] Vane axial fans are similar to tube axials, but with addition of guide vanes that improve
efficiency by directing and straightening the flow.

 These fans have an inlet or outlet guide vanes, exhibit high P and medium flow-rate
capabilities. So, they have a higher static P with less dependence on the duct static P. Such
fans are used generally for P upto 500 mm WC (millimetres per water column).

O Vane axials are typically the most energy-efficient fans available and should be used
whenever possible. A vane axial fan features vanes trailing the rear of the propeller, which

straighten out the swirling airflow that occurs when the air is accelerated by the motor.



i N _ o _ _ _ _ ADITYA ENGINEERING COLLEGE (A)
j%ﬁ?g}@ axial fans have a wheel inside a cylindrical housing, with close clearance between
‘FWFM— mm‘ 3

blade-and housing to improve airflow efficiency. Efficiency is up to 65 %.
1 Tube-axial fans have low/medium P and high flow capability. The wheel turn faster than

propeller fans, enabling operation under high P of 250-400 mm WC.

] Propeller fans usually run at low speeds and moderate T. They experience a large change Iin
airflow with small changes in static P. They handle large volumes or high-flow rates of air at
low P or free delivery. Propeller fans are often used indoors as exhaust fans.

1 Outdoor applications include air-cooled condensers and cooling towers. Efficiency is low —
50 % or less. Propeller fans embody only a motor and a propeller used to drive the airflow.

. Application of Propeller Fan: Propeller fan also known as panel fan is commonly used to
exhaust hot or contaminated air or corrosive gases from factories, welding shops, foundries,

furnace rooms, laboratories, laundries, stores or residential attics or windows.
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:ihhc Axial

Vane Axial

Propeller
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TUBEAXIAL FAN

VANEAXIAL FAN

PROPELLER FAN
Belt Drive or
Durect Connection

R&AC

Dr. P.K. Das Asso. Professor, ME

20



A\ ADITYA ENGINEERING COLLEGE (A)

g'llcatlon of Axial Flow Fan

s‘? /

v'Compact electronics

Tvpe Characteristics Typical Applications
v’ Automotive products low pressure, high flow, low Air circulation,
_ _ _ ) efficiency, peak efficiency ventilation,
v" Medical devices Propeller close to point of free air exhaust
_ . delivery (zero static pressure)
v’ Outdoor air conditioner compressors Medium pressure, high flow,

HVAC,
drying ovens,
exhaust systems

higher efficiency than
propeller type, dip 1n pressure
flow curve before peak
pressure point

v'Combustion engine cooling Tube Axial

v Ventilation Fan, Airscrew Fan

v Wall mounted Supply & Exhaust Fan H]ghlpressure? medmum flow, T
- Vane Axial dip n pressure-flow curve, applications mcluding
v’ Bifurcated Fan, CPU Fans o use of guide vanes improves | .

HVAC systems

efficiency exhausts

v Fresh Air Unit, Ventilation Unit

v" Air washer Unit, Smoke Exhaust Unit
v'Cooling towers, Vending machines

R &AC Dr. P.K. Das Asso. Professor, ME 21
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-centrifugal flow, airflow changes direction twice, 15t when entering and 2" when leaving.
The speed increases as the air reaches the ends of the blades and is then converted to P.

O In centrifugal fans, Increase the speed of an air stream with a rotating impeller.

 These fans are able to produce high P, which makes them suitable for harsh operating
conditions, such as systems with high T or moist or dirty air streams.

1 Rotating impeller increases air velocity

1 High P for harsh conditions

 High temperatures
« Moist/dirty air streams
 Material handling

1 Categorized by blade shapes

» Radial
» Forward curved
» Backward curved or inclined

Paddle blade or
radial fan

Dr. P.K. Das Asso. Professor, ME 22




al flow: In this type of fan, airflow changes direction. Air enteé"%?éﬁ%‘i”%“‘t e axis of

Fan ind turns through 90° and is discharged radially through the blades.

1 The blade force Is tangential causing the air to spin with the blades and the main P is
attributed to this centrifugal force.

 These are industrial workhorses because of their high static P (1400 mm WC) and ability
to handle heavily contaminated airstreams. Due to simple design, these are suited for high T
and medium blade tip speeds at high P.

O Forward-curved fans are used in clean environments and operate at lower T. They are well

suited for low tip speed and high-airflow work. These fans are also called blowers. They are
best suited for moving large volumes of air against relatively low P.

 These are durable, easy to clean and maintain, and have less problems with resistance.

1 These look more like hamster wheels and can create more air P. Because of this, they tend
to be noisier than axial fans and require more power to run.
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RS R R AR SRy

Airfoil Backward curved Backward Inclined Radial Tip Forward Curved  Radial Blades
92% 85% 78% 70% 65% 60%

 Backward-inclined fan reach their peak power consumption and then power demand drops
off well within their useable airflow range.

 Backward-inclined fans are known as non-overloading because changes in static P do not
overload the motor. Backward-inclined fans are more efficient than forward-curved fans.

1 These are uncommonly shaped blades, which can be curved or straight, make these fans
excellent for high volumes of airflow and variable resistance. They are also used for industrial.
- Mixed flow Air enters parallel to the axis of the fan and turns through an angle which may
range from 309 to 90°. The P rise is partially by direct blade action and partially by centrifugal

action.

R &AC Dr. P.K. Das Asso. Professor, ME 24
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flows inward and exits at another part of the outer periphery.

J Axial Flow Fan: These fans work like an airplane propeller-blades |*

generate an aerodynamic lift that then pressurizes the air.

. /!‘
1 Axial fans are inexpensive, compact, and light, making them a favourite

Backward curved

for industrial applications. They produce lower P than the Centrifugal fans,

however, usually noisier than centrifugal fans.

S
1 Noise can be abated by insulating the duct; mounting the fan on soft 74 N
&

materials like rubber or using a spring isolator to reduce the amount of

i i i ] ] ] ] Forward curved or
transmitted vibration; or installation of sound dampening material or baffles. | ,iti-vane radial fan

R &AC Dr. P.K. Das Asso. Professor, ME 25
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Blades
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Higher
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Open Type
Backward

inclined Radial

Tip Blades
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APPLICATION OF CENTRIFUGAL FAN
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Radial

High pressure. medium flow.,
efficiency close to tube axial fans.
power increases continuously

Various industrial applications.
suitable for dust laden. moist
air/gases

Forward curved

Medium pressure. high flow. dip
n pressure curve. efficiency

Low pressure HVAC. packaged
units. suitable for clean and

blades higher than radial fans. power rises .
. dust laden air/gases
continuously
High pressure, high flow, high i . . :
Shp - s HVAC, vaious industrial
Backward efficiency. power reduces as flow

curved blades

increases beyond the point of
highest efficiency

applications forced draft fans
etc

Aiarfoil type

Same as backward curve type.

highest efficiency

Same as backward curved. but
tor clean air application

« Augmenting Air Fan « Scanner Air Fan « Booster Air Fan
« Burner Air Fan < Degasser Blower « Combustion Air Fan
 Oil Vapour Exhaust Fan « Purge Gas Blowers ¢ Inline
Fans « Supply Air Fan « Exhaust Air Fan « Ventilation Fan
 Radial Blowers « Turbo Blowers « FD Fan ¢ ID Fan ¢ In-
series Blowers ¢ Igniter Air Fan « Seal Air Fan

Dr. P.K. Das Asso. Professor, ME

27




ADITYA ENGINEERING COLLEGE (A)

=74 OF A FAN / BLOWER

Components of Fan/Blower System

T, Impeller, 2. Blade, 3. Shroud,
4. Hub, 5. Housing, 6. Inlet, 7.
Outlet, 8. Guide Vanes

Type of fan ~Peak Efficiency
Rnge
Centrifugal Fans Provide air for
Airfoil, backwaid 79-83 ventilation and
curved/inclined industrial
processes that
Radial 69-75
Pressure blower 58-68
Forward curved 60-65
Axial fan
Vane axial 78-85 : i 4 |
Tk il 6772 . __ Variable Frequency Drive |
Propeller 45-50

R &AC Dr. P.K. Das Asso. Professor, ME 28
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TYPES OF BLOWER

vacuum applications that require negative pressurization.
> Blowers are divided into two main categories: Centrifugal and Positive Displacement.

» Centrifugal Blowers: It uses high-speed impellers that produce an airflow of high velocity. There are three

types of blade orientation for these blowers — radial, backward curved, and forward curved. While most blowers
are powered by electric motors, some blowers may have with direct-coupled drive motors.

» Centrifugal blowers provide dry, clean, oil-free air and require low energy consumption.

» Air enters the center of a spinning impeller and is divided between the impeller’s vanes. As the impeller turns,
It accelerates the air outwards using centrifugal force. This high-velocity air is then diffused and slowed down in
the surrounding blower housing to create pressure.

» The blower comes with ceramic hybrid bearings, rotatable outlet discharge, easy to remove steel bearing

housing assembly, and zinc planted steel motor pulley.



inlet air

energy to air
recirculating air
expelled air

Air Flow: 500 cfm up to 3100 cfm.
Pressure Capacity: Up to 170" H,0,
Vacuum Capacity: Up to 130" H,0.

R&AC

_ _ ADITYA ENGINEERING COLLEGE (A)
» Although using dampers is the most commonly used method for

adjusting the speed In centrifugal blowers, it can also be altered
either by resizing the sheaves or by using variable speed drives.
> It operate against pressures of 0.35 to 0.70 kg/cm?, but can

achieve much higher pressures.
Advantages

» 3-75 Horsepower — up to 25,000 rpm, 10-Groove belt for long life

» Ceramic hybrid bearings, PTFE shaft seal on both sides of bearing
» High speed balanced shaft/impeller assemblies

» Rotatable discharge

» Stainless steel blower pulley, zinc plated steel motor pulley, and
steel blower housing

» 6061 T6 aluminum impeller

» Easy to remove bearing/impeller housing for quick replacement

Dr. P.K. Das Asso. Professor, ME 30
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—>r—beverage

Product drying

Crate cleaning and drying
> Bakery

Excess product removal
Belt cleaning

Dust removal

Pan, tray and board cleaning and drying
» Medical

Drying products

Excess product removal
Belt cleaning

Dust removal

Prevent product slippage
» Chemical Processing
Belt cleaning

Product drying

ADITYA ENGINEERING COLLEGE (A)

»Food

Drying products

Excess product removal

Belt cleaning

Dust removal

Pan and tray cleaning and drying

Prevent product slippage

» Pharmaceutical

Drying product packaging prior to ink jet coding or labeling
Drying of vials, syringes, sterile packs, pouches, tubes, trays, crates,
and pallets

Drying of mixing and storage tanks

Drying under the cap or lid

Debris removal

Moisture removal

Dust removal

Conveyor belt blow-off

Leveling coating on caplets
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i/ Q&ﬁjve Displacement Blower: It is a machine responsible for moving either gas or air for

various applications using rotary lobes or reciprocating pistons. It utilize mechanical force to
squeeze to increase the pressure of airflow.

» Usually, the blowers are driven by direct-coupled electric motors. It have a rotor geometry
designed to capture pockets of air, driving flow in the intended direction at high pressure.

» Although they rotate at lower speeds than centrifugal blowers, they can produce enough
pressure to blow away objects clogging the system.

» These are typically driven by belts instead of gears. These have rotors, which "trap" air and
push it through housing. It provides a constant volume of air even if the system pressure
varies. They are especially suitable for applications prone to clogging. They turn much slower

than centrifugal blowers (e.g. 3,600 rpm), and are often belt driven to facilitate speed changes.



[:| Light Gray is air at atmospheric pressure

- Dark Gray fsair at line pressure

Exits at the discharge port

\
Becomes trapped between
the impeller and blower casing

“Alrentersthe chamber

R&AC
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APPLICATIONS

>

VVVVVVVVVYVYVYVYY

Wastewater Treatment - Aeration & Back Washing
Sand Filtration

Chemical - Vacuum Processing & Conveying
Dairy - Automated Milking

Environmental Services - Sewer Cleaning & Portable
Cement & Lime - Fluidization & Conveying

Resin & Plastic - Processing & Conveying

Process Gas - Gas Boosting

Soil Remediation - Vacuum Extraction & Sparging
Industrial - Material Vacuuming

Milling & Baking - Blending & Conveying

Dry Bulk Hauling - Trailer Unloading & Aeration
Power Generation - Fly Ash Conveying & Aeration
Pulp & Paper - Chip Conveying & Process Vacuum
Oil & Gas - Gas Collection & Sparging
Aquaculture — Aeration
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,;.g,m,-f; (Rotary) Blowers.

Roots-Type (Rotary) Blower two lobes

flow in

» In 1854, Roots invented the original rotary =

displacement blower. These generate constant volumetric
flow (by displacement of rotating 2 or 3 lobes) at

discharge pressure.

» Twin rotors are mounted on a parallel shaft within the

casing and rotate in the opposite direction. A
Twisted Blower

> In some cases, three lobes and twisted rotors are also

Q

) "o flow out

9
1 5,0
. e
¥
v]

used to reduce pulsation level and noise.

el
fF1o 9
)

'l o N o

» The maximum compression ratio is typically 2:1.
» Due to the compression, the discharge air gets heated,
and at 15 PSIG, it reaches above 350 deg. F.
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Heat Pump

heat pump is a device that transfers heat energy from a source of heat to what is called a thermal reservoir.

> It is a device that uses a small amount of energy to move heat from one location to another.

» It is a device that transfers thermal energy between spaces, usually between an enclosed space and the
outdoors. Air conditioners and freezers are familiar examples of heat pumps. The term heat pump is more
general and applies to many HVAC devices used for space heating or space cooling.

» A heat pump can also work as an air conditioner by transferring heat from the building to the outside.

» Heat pumps usually can be used either in heating mode or cooling mode, as required by the user.

» When a heat pump is used for heating, it employs the same basic refrigeration-type cycle used by an AC or a
refrigerator, but in the opposite direction — releasing heat into the conditioned space rather than the surrounding
environment. In this use, heat pumps generally draw heat from the cooler external air or from the ground. Heat
pumps can also be used in district heating and are a main element of cold district heating systems.

» If you know how an AC works, then you know about how a heat pump works. This Is because heat pumps

and AC operate in very similar ways.
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\of the biggest advantages of a heat pump over a standard HVAC unit is that there's no need to install

separate systems to heat and cool your home. Heat pumps also work extremely efficiently, because they simply
transfer heat rather than burn fuel to create it. This makes them a little greener than a gas-burning furnace.

» The efficiency of a heat pump is expressed as a coefficient of performance (COP), or seasonal coefficient of
performance (SCOP). The higher the number, the more efficient a heat pump is and the less energy it consumes.
» When used for space heating, heat pumps are typically much more energy efficient than simple electrical
resistance heaters.

» Types of heat pumps: Air source heat pump, Geothermal (ground-source) heat pump, Exhaust air heat pump,
Solar-assisted heat pump, Water source heat pump, Hybrid heat pump. The most common type of heat pump is
the air-source heat pump, which transfers heat between your house and the outside air. Heat pumps are also

Increasingly used to heat domestic hot water, the hot water used for kitchens, bathrooms, clothes washers, etc.

» Applications: Heating and cooling of buildings and vehicles, Water heating, District heating, Industrial

heating.
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»=-Aheat pumps refrigeration system consists of a compressor and two copper or aluminum coils (one indoor and
one outside), which have aluminum fins to aid heat transfer. Heat pumps work by pumping or moving heat from
one place to another by using a compressor and a circulating structure of liquid or gas refrigerant, through which
heat is extracted from outside sources and pumped indoors.

» In heating mode, liquid refrigerant in the outside coil removes heat from the air and evaporates into a gas. The
Indoor coil releases heat from the refrigerant as it condenses back into a liquid.

» A reversing valve, near the compressor, can change the direction of the refrigerant flow for cooling mode as
well as for defrosting the outdoor coil in winter.

» A heat pump is like a conventional AC except it also can provide heat in the winter. The heat pump extracts
heat from the outside air and circulates it inside the house.

» In summer, the heat pump collects heat from the house and expels it outside. It works best when the outdoor T
IS above freezing. Below that, supplementary heat often is needed. A heat pump can save 30 to 60 % less energy

to supply the same heat when compared to an electric furnace with a resistance heating element.
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i »olJsing Water as the source or sink gives better performance characteristics compared to the air.

» These equipment work on the principle that heat will move from higher T to lower T. So, a heat transfer coil that

Is kept a low T compared to its surrounding will take away the heat from the surrounding, so cooling the space.

» The coils at the indoor and outdoor become evaporator or condenser depending on the mode of operation.

» If it is operating in cooling mode, the indoor coil behaves as evaporator and outdoor as condenser.

Reversing

> In heating mode, the indoor coil becomes a condenser and the outdoor
coil evaporator. This is accomplished without moving the coils around by
using a reversing valve known as four-way valve which reverses the flow of
the refrigerant. The diagram shows the basic schematic operation of a typical
HP in cooling mode during summer.

» The HP that is commonly used is known as VCR machine. The VCR

cycle is used in our refrigerators and large industrial refrigeration systems.
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heat from the room is sink into the air, water or the ground.

A | . : : : DITYA ENGINFERING, COLLEGE (A
%DJWE’ gjcg)\'fag..,llng mode, the direction of the refrigerant flow is counter clockwise and tﬁ‘e room coll is acting as arﬁ )
ADINTYA S

- coil where the space is cooled by blowing a fan across the coil. Cool air will be generated here. The

» During winter, heating mode is activated and the direction of the refrigerant is reversed after leaving the

compressor. Take note that the flow of the refrigerant in the compressor remains the same. This reversal of flow is

achieved by using a reversing valve. The air, water or ground is the source of heating.

» The change of flow causes the room coil to become a condenser and the
outdoor coil an evaporator. The fan that blows the room air across the

condenser coil causes heat to be released into the room.
Heat Pump Maintenance

» Clean the filters, fans, indoor coils once a month or when necessary
according to the recommendation of the manufacturer.

» Dirty filters or coils will cause the reduction of airflow in the system.

» The reduction of airflow will make the compressor work harder and hence

more electricity i1s consumed.
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M@he outdoor coils whenever they are stuck with leaves or other materials. Ensure that there is nothing near

by that prevent the heat transfer to the surroundings. Do not put block the fan.

» Straighten fins that have been bent to ensure that the surface contact with the surrounding is good.

» Check the proper operation of the thermostat which controls the compressor, reversing valve, fans and other
electronic functions.

» Heat pumps save carbon emissions. Unlike burning oil, gas, LPG or biomass, a heat pump produces no carbon
emissions on site. Heat pumps save space. There are no fuel storage requirements.

» Heat pumps are safe. There is no combustion involved and no emission of potentially dangerous gases. No flues
are required.

» Heat pumps require less maintenance than combustion based heating systems.

» Heat pumps last longer than combustion based heating systems: the most expensive part of a ground source heat
pump installation, the ground loop, lasts over 100 years.

» Heat pumps can provide cooling in summer, as well as heating in winter.



v’ Lower running costs

v'Less maintenance

v'Better Safety

v'Reduces Carbon Emissions
v'Provides efficient Cooling

v'Long life-span

ADITYA ENGINEERING COLLEGE (A)

Disadvantages of Heat Pumps are:
v'High upfront cost

v Difficult to install

v"Questionable Sustainability
v'Requires significant work

v'Issues in cold weather

v"Not entirely carbon neutral

v'Eligible for Renewable Heat Incentive (RHI) v Pplanning permissions required

scheme
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,_Bﬁ%)g] © main types of Heat Pumps are available:

—AtrSoutce

» Alr source heat pumps basically move heat between two heat exchangers. One of these heat exchangers are
placed on the outside of a building wherein fins are also attached which allows the air to be forced in with the
help of a fan. The other is used to directly heat the air or water inside the building which is then circulated around
with the help of heat emitters that basically releases the heat around the building.

» Inexpensive to install and commonly used.

» Air source heat pumps function well in moderate climates.
Water Source
» This heat pump working mechanism is quite similar to a ground-source heat pump. However, in this case, the

heat is replenished from a body of water instead of the ground.
» The major requirement here is that the body of water has to be very big so as to be able to withstand the

cooling effect of the unit and it should not freeze or create some adverse effects.

» Water source heat pumps dissipate heat by way of water instead of air.
» They require well, lake, or other water source access, and aren’t as common.
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“Grourg Source
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, A-geothermal heat pump also called a ground-source heat pump is used to carry the heat exchange fluid (water
with a little antifreeze) from the soil or from groundwater. Or this heat pump can be used to cool buildings by
transferring heat from the hot areas into the soil via the ground loop or piping placed within the ground.

» These are quite expensive to install. It takes advantage of thermal energy stored underground.

» Due to the constant temperature of the ground, they offer much more efficient operation,

» Installation is pricier and complicated due to the need for excavation and installation of underground piping.
There are also sub-types of heat pump systems:
Hybrid Heat Pump

In climates that run the gamut from very warm in the summer to very cold in the winter, two types of hybrid

systems are available to boost efficiency.

» Ground & air source heat pump combos, with air source systems leading the way when air is warm

outside, but switching to ground source when temperatures drop.

» Heat pump and gas/oil boiler combo, where simultaneous operation can offer more consistent warmth at
a higher level of efficiency. (Commonly used in homes with existing boiler systems.)
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Ductless Air-Source Heat Pumps
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Jeat Pump

» Used in conjunction with air and geothermal heat pumps, solar heat pumps integrate solar panels as a power
supply for the system. With a solar geothermal setup, it is possible to heat/cool entire home by renewable energy.
» In this type of heat pump, there is an integration of two systems. One is a heat pump and there are thermal
solar panels that are found in a single integrated system.

» Here, the solar thermal panel acts as the low-temperature heat source. Meanwhile, the heat that is produced is

fed to the heat pump’s evaporator.

Absorption or Gas-Fired Heat Pump

» Driven by another heat source other than electricity (solar/geothermal/gas), these systems are more typical to
Industrial applications.
» These are relatively a new type of heat pump that is mainly for residential systems.

» An absorption heat pump is also called a gas-fired heat pump and uses heat as its primary source of energy.

» This can be used with a wide variety of heat sources.
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There are also a Few Different Ways to Install Heat Pump Systems,
Including
Split System

» The most common installation on ducted systems, with an indoor
evaporative unit located in a closet, basement or attic, and the
condenser and compressor unit located outdoors in a large metal box.

make an appointment for your no-obligation, competitive quote today.
Package System

» All mechanical components are housed in a larger metal outdoor

box. (Only ductwork is located in the home.)
Mini Split or “Ductless”

» Great for homes without ducts, these work similar to air source heat

pumps, albeit on a smaller scale.
Window Heat Pumps

-

< » Ready to start saving energy and money with a heat pump system.
Absorption Heat Pumps
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