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INTRODUCTION

Introduction

Electrical

Energy Efficient Motors
Applications of VFD
o Fans
o Pumps
o Compressors
High COP chillers
Internet of Things (10T) Applications for Chiller
System

Thermal

Pressure reducing turbine
Heat pump

Heat Pipe applications
Condensing boiler
Absorption chillers
Trigeneration

Organic Rankine Cycle




INTRODUCTION

‘ |E Classification

Class Type Class Number
Standard efficiency IE1
High efficiency IE2
Premium efficiency IE3
Super premium efficiency IE4
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FREQUENCY DRIVE (VED) APPLICATIONS

A ‘ Variable Torque Load

100
° Variable Torque loads are typical of centrifugal fans and
T 80 pumps and have the largest energy saving potential. They
E are governed by the Affinity Laws which describe the
£ 60 relationship between the speed and other variables:
‘% 40 * The change In flow varies in proportion to the change In
o speed: Q1/Q2 = (N1/N2)
8 20- | . |
o * The change In head (pressure) varies in proportion to the
0 ' o change in speed squared: H1/H2 = (N1/N2)2
0 50 100 | o | |
Percent Speed The change In power varies in proportion to the change In

speed cubed : P1/P2 = (N1/N2)3

Where, Q = volumetric flow, H = head (pressure), P = power, N = speed (rpm)
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FREQUENCY DRIVE (VED) APPLICATIONS

; ‘ Constant Torque Load

o 100

% a0 Typical constant torque applications include conveyors,
- aglitators, crushers, positive displacement pumps and air
5 60- compressor. On constant torque loads the torque remains
’;E Power constant with speed and the power absorbed is directly
5 40 proportional to the speed this means that the power
g ” consumed will be In direct proportion to the useful work
- done, for example a 50% reduction In speed will result
- 0 | — In 50% less power being absorbed or consumed.

0 50 100

Percent Speed
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FREQUENCY DRIVE (VFED) APPLICATIONS

4 VFED for Fans
100 - ‘

s %0 Dampers are often used to regulate the flow of fans In
- applications such as most kinds of ventilation systems,
s 07 alr extract systems, industrial cooling, and combustion-
E‘ 40 - air control and flue gas evacuation systems for boilers.
E- With damper control, the input power reduces as the
- 20~ flow rate decreases. If dampers are replaced with VFD

) control, Input power Is reduced much more

| 1 | 1 1 T
0 10 70 30 40 50 B0 70 80 90 100 significantly as per cube law.

Flow rate (%)
e Dampar s 50
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HIGH COP CHILLERS

‘ Introduction

* Vapour compression chillers are used extensively for large facility space cooling and In industrial
process liquid cooling.
* Improving chiller efficiency can significantly reduce energy usage.
* Aliquid chilling system cools water or secondary coolant for air conditioning or process refrigeration.
 Acchiller has four primary components: compressor, compressor drive, evaporator, and condenser.
« Chillers can be further categorized according to the type of compressor being used.
o Reciprocating Compressor Chillers
o Centrifugal Compressor Chillers
o Screw Compressor Chillers
o Scroll Compressor Chillers
o Absorption Chillers
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PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

‘ Internet of Things (10T) Application for Chiller System

Predicted
Outputs

Prediction Optimization

Models models

Docupgancy

Other
Radavant
Data e
Real time Optimization

Readings Outputs

| BMS Executes |
and System

IOT Cloud | e
Multiple datasets from sensor networks Optimization Approach Real Time Machine Learning Model
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PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

‘ Heat Pump

2. Vapour
Vapour is chamnnelled into
an electric compressor,

1 kWY Electricity increasing the pressure and

‘ temperature of the vapour
~— Hot COMPRESSOR ywgrm 2. Fan
! A fan passes ambient

air over the evaportor
Heated a The refrigerant boils
Waler Out
3. Warm vapour and avaporates at low
Warm high-pressure :] teamperaturas,
vapour enters the heat Outside
exchanger producing Alr
heat for water or cold
heating systam Water In

Liquid Ligquid
EXPANSION WVALVE

HEAT EXCHANMNGER

4, Condensed vapour

Condensed vapour returns to

liquid, passes through the
expansion valve, reducing pressure
and temperature. Tha cycle repeats.




PRACTICES AND TECHNOLOGIES IN
THERMAL SYSTEM

‘ Heat Pipe
HEAT IN METAL WICK. HEAT OU
Hatiy |

FoT o T T s

Vapour Flow

L
X

« Heat Pipes are devices which can transfer 1000

T
LIQUID RETURN T times more thermal energy than copper.

« Heat Pipe Is basically a copper tube sealed on both
ends with an internal wick or mesh along the
Interior of the pipe.

N

1

.............
- L - o

.____.t_—__ﬁ » The operating principle of heat pump Is based on
CASING ulul evaporation/condensing cycle

HEAT OUT
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PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

‘ VAM Absorption chiller Block diagram

Rejection of heat to cooling tower

CONDENSER ' | GENERATOR

Delivers refrigerant (vater) vapour
to the rest of the system

COOLING TOWER

COOLING WATER

SOLUTION
rPUMP
INDOOR UNIT g &6
: $.6.0.6
N N T
|
# »
CHILLED WATER
EVAPORATOR ABSORBER L
Pressure drop in the evaporator causes the
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PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

‘ Organic Rankine Cycle

Electricity

_,,_..-—""j'f Hot water
for use
m:D Genaerator /

ORC Fluid (vapour)
Vaporiser or Condenser
Evaporator Liquid Pump

T Fllued Chogponci)

Heat Source

\

Heat input from biomass
or solar heating




PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

‘ Condensing Boiler

' Sensible Heat +
Sensible Heat Latent Heat of
330°C  from flue gases 175°C ' Condensation of

| Water vapors

85¢C
Smoke tube boiler

Three pass Smoke tube boiler 4™ Pass 5th Pass 6t Pass
1% Pass : Furnace Economizer Non- Condensing
2™ Pass : Boiler smoke tubes in 2™ Pass Condensing WPH

3"’ Pass : Boiler smoke tubes in 3" Pass weH |
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PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

R  LHV and HVV Efficiency

Temperature of Flue Gas Overall Thermal Overall Thermal
at the Outlet of Heat Efficiency, Efficiency, on HHV Basis
Recovery Unit (°C) on LHV Basis (%) in %
183 92 83.1
120 95 8.8
99 96 86.7
/8 97 87.6
of 98 88.9
99 99 89.4
o3 100 90.3
ol 101 91.2

Performance test was carried out by Indirect Method as per BS-845-part |
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PRACTICES AND TECHNOLOGIES IN

THERMAL SYSTEM

‘ Trigeneration

Vapor Absorption COOIing Heating (kitchen, laundry,
Machine Wafm Water  rooms, pool, etc)

(rooms, cold storage,

etc)
20 % at 400 °C 20 % at 90 °C
High temp heat Low temp heat

Gas (NPG
( ) 5 | 40% =1 W,
2.5 thh =100 % ﬁ»,: A },\ 4-“ \ : -{ Electrlc|t nghtlng, AC
B Selling to gric

20 % Loss
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