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Compressor Types
Maintenance
Compressor Room Best Practices and Ventilation

Last Session was Week 2, where we reviewed:



Compressor Controls
Intro to Airmaster+
Intro to LogTool
Intro to MEASUR

This is Session 3 – Week 3, where we will be discussing:



A few more Block Diagrams from Last Week
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Heat of Compression Dryer
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air used for
regeneration
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100.9 psi
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103.0 psi

103.0 psi

103.0 psi

103.0 psi

103.0 psi

AC2
[7076 cfm]
[986 kw]

AC1
[7076 cfm]
[986 kw]

AC3
[7076 cfm]
[986 kw]

AC4
[7076 cfm]
[986 kw]

AC5
[3006 cfm]
[285 kw]

P400 + FRAME [Bay Controls]
[Polaris Model DA3 – three stage centrifugal compressors]
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FLOW
3776 CFM

[988 kw]

DRYER 2DRYER 1

Motor Running amps 151.6 Amps
Motor Power 1017 kw

STELLANTIS - DETROIT ASSEMBLY COMPLEX – MACK 
COMPRESSED AIR SYSTEM 



STELLANTIS - DETROIT ASSEMBLY COMPLEX – MACK 
COMPRESSED AIR SYSTEM 
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Compressor 1
ZT 160 VSD

Rated CFM : 412 
l/s = 872.978

Compressor 2
ZT 132

Rated CFM: 334 
l/s = 707.705

Dryer

Receiver

Dryer

Flow meter

Dew point meter

Filte
r

Filter

Exhaust





A few more Block Diagrams from Last Week

Heated Blower 
Purge

Water still appearing 
in lines

2000 Gallon 2000 Gallon
5 – 500 
gallons in 
Demand 
Side



So How Do I Measure My Dewpoint? (Covered Next Session) 

§ Maintaining the dew point of your air or 
gas system will prolong the lifetime of 
your equipment and reduce 
maintenance costs. 

§ For dew points related to production 
processes, guarding the dew point is 
critical for the end-product and key in 
preventing costly production losses.

§ Permanent monitoring enables you to 
detect and prevent problems quickly 
and may provide visibility that a change 
in dew point is capacity or maintenance 
related.



Homework for Week 2 – Compression Ratio

§ What's the compression ratio of the single stage compressor 
below:
§ 13.5 psia inlet pressure
§ 113.5 psia discharge pressure

113.5 8.4
13.5

psia
psia

=



Homework for Week 2 – Compressor Info



Compressor Controls

System capacity control is based on:
§ Number of compressors in a system
§ Type and size of the compressors
§ Application requirements
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Performance Curves

153



Compressor Control Pros and Cons

§ Start/Stop
§ Pros: 

§ Simple control using only a pressure switch
§ Motor and compressor operate only when needed
§ Good for small compressors

§ Cons:
§ Frequent full load starting wears down motor and compressor
§ Loose pressure control as high as 35 psi
§ Limited to small units



Compressor Control Pros and Cons

§ Load/Unload
§ Pros: 

§ Motor and compressor run continuously reducing wear
§ Tighter range of pressure control

§ Cons:
§ Improperly applied can cause short cycling which causes premature wear and failure 



Compressor Control Pros and Cons

§ Modulating
§ Pros: 

§ Motor and compressor run continuously reducing wear
§ Tighter range of pressure control
§ Steadily progressive capacity control to match demand

§ Cons:
§ Inefficient at lower loads,  centrifugal units limited by potential surge and can require discharge 

blowoff
§ Pressure ratios increase as inlet is throttled 





Modulation

Inlet Throttling 



Capacity Control by Inlet Throttling

§ Atmospheric pressure 14.7 psia
§ Intake pressure 9.0 psia from inlet 

throttling 
§ Discharge pressure 100 psig or 

114.7 psia
§ Compression ratio: 114.7/9.0 = 

12.7 to 1
§ End Result??  Increased internal 

leakage due to a higher 
compression ratio



Capacity Control by Inlet Throttling

§ Varies capacity by throttling 
(restricting) the inlet flow

§ Provides a relatively stable output 
pressure.

§ Energy hog… least efficient.
§ Every 10% reduction in capacity yields 

only a 3% reduction in power(BHP)
§ At zero capacity, power remains at 

70% of full load power.



Inlet Valve Modulation

Inlet Valve Modulation - No 
Blow down

Inlet Valve Modulation – With Blow down



Inlet Valve Modulation

§ The example shows a 
discharge pressure range 
of 100 - 110 psig. 

§ As discharge pressure 
rises from 100 to 110 
psig, a proportional 
pressure regulator 
provides a control 
pressure typically from 0 -
30 psig, to progressively 
close the inlet valve.
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Inlet Valve Modulation

§ As the inlet valve closes, the 
absolute pressure at the inlet 
of the air end is reduced. 

§ This reduces the mass flow of 
air entering the air end in 
direct proportion to the 
absolute pressure. 

§ However, the reduced inlet 
pressure, with increasing 
discharge pressure, results in 
increasing pressure ratio.

§ At 40% capacity the pressure 
ratio will be 124.7/5.88 = 
21.2:1 

§ This is why there is not much 
reduction in the power 
requirement.

151





Variable Displacement

§ Valves progressively opens ports connecting the compression 
chamber back to the compressor intake in response to rising 
discharge pressure. 

§ This allows some of the intake air to be returned to the 
compressor inlet before it gets compressed and uses power.

§ This progressive opening of by-pass ports has the effect of 
shortening the length of the rotors after the lobes seal without 
choking the intake and increasing the compression ratio.



Variable Displacement



Variable Displacement



Variable Displacement

Original Version — UP TO 55% TURN DOWN



Variable Displacement
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Variable Displacement

Turn Valve Windows



Variable Displacement



Load/No-load Control Curve

§ This graph shows 
the effect of 
receiver size on the 
part load power of a 
lubricant injected 
rotary screw 
compressor with 
load/noload 
controls
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Load/Unload and Storage Size

§ It is falsely assumed that a straight line, from full load bhp to 
unloaded bhp, represents the actual power requirement in this 
mode of operation.

§ Sump blow down times will vary by machine size, but typically this 
takes in the range of 20 to 60 seconds to prevent foaming of the 
lubricant with the potential of excessive lubricant carry-over. 

§ In many cases, the system pressure will fall and the compressor 
will re-load before the fully unloaded power is realized. 



Capacity Control by Load/No-Load

§ During blow-off, the compressor is still running against 
significant back pressure and consuming a lot of power

§ Bigger sump vessels lead to longer blow-off times and more 
energy consumption



Rotary Screw



Capacity Control by Load/No-Load



Variable Speed Compressors

§ Efficient means of rotary compressor capacity control, 
§ Integrated variable frequency AC or Switched reluctance DC 

drives. 
§ Compressor discharge pressure can be held to within +/- 1 psi
§ In order to provide efficient VSD regulation over the complete 

range of the customer’s air profile, the VSD needs to be sized so 
it will always be in its turndown range.

§ VSD (variable speed drive) and VFD (variable frequency drive) 
are used interchangeably

§ VFD is only one of the VSD technologies available. 
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Switched Reluctance DC Drive

§ Unlike common brushed DC motor 
types, power is delivered to 
windings in the stator (case) rather 
than the rotor. 

§ SR motors are designed for 
continuous operation. 

§ Switched Reluctance motors are 
capable of high torques with low 
weight. 

§ The motors are structurally simple 
but need relatively advanced 
control for optimum performance.
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Variable Speed Compressors

§ The most common VSD is the variable frequency drive, which 
converts 60 Hz alternating current to direct current and then 
reconverts it to the proper frequency required to turn the drive 
motor at the desired speed. 

§ The variable frequency drive is less efficient at full load compared 
to modulation controls because the electrical conversions usually 
consume an additional two to four percent more energy.
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Variable Frequency Induction AC Motor

§ An ac motor’s speed is 
determined by the number of 
poles and the frequency. 

§ So as frequency is adjusted the 
motor’s speed can be controlled 
as well. 

§ One of the most common types 
of drives is a variable frequency 
drive (VFD),
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Variable Frequency Induction AC Motor

§ To calculate RPM for an AC induction motor, you multiply the frequency 
in Hertz (Hz) by 60 — for the number of seconds in a minute — by two 
for the negative and positive pulses in a cycle. You then divide by the 
number of poles the motor has:

§ n = no load rpm
§ f = frequency
§ p = Number of poles
§ Example: 4-pole motor running at 50Hz
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To calculate RPM for an AC induction motor, you multiply the frequency in Hertz (Hz) by 60 — for the number of seconds in a minute — by two for the negative and positive pulses in a cycle. You then divide by the number of poles the motor has:
To calculate RPM for an AC induction motor, you multiply the frequency in Hertz (Hz) by 60 — for the number of seconds in a minute — by two for the negative and positive pulses in a cycle. You then divide by the number of poles the motor has:

https://www.achrnews.com/articles/84983-how-to-determine-speed-for-an-ac-induction-motor
https://www.achrnews.com/articles/84983-how-to-determine-speed-for-an-ac-induction-motor


Variable Speed Compressors

§ In order to provide efficient VSD regulation over the complete range 
of the customer’s air profile, the range of the VSD from min to max 
needs to be sized greater than the load/no load machine



Variable Speed

49



Control Gap and Position

§ In order to provide efficient VSD regulation over the complete range of the customer’s air 
profile, the cfm of the VSD needs to be greater than the load/no load machine

compressor 1

P unload

P load

compressor 2

P unload

P load

compressor 3

P unload

P load

compressor 4
VSD

VSD setpoint> 3psi

VSD Direct Stop
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Centrifugal Compressor Control

§ Performance is affected by inlet conditions and cooling water 
temperature

§ Characteristic curve is determined by impeller design
§ Two conditions should be avoided:

§ Surge (flow reversal)
§ Choke (excessive flow vs. frame design)

§ Inlet throttle valves modulate the compressor to reduced flow and 
power but are limited by surge condition

§ Blow-off valves control capacity below throttling limit
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Centrifugal Compressor Control

The relationship of flow and pressure 
for dynamic compressors is different 
from that of positive displacement 
machines. 
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Effects on dynamic compressor performance

§ Inlet pressure
§ Inlet air temperature
§ Cooling water temperature
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Discharge
Pressure %   100

Power at
Coupling %   100

Inlet flow (weight/volume) percent   100

Decrease in inlet pressure
reduces flow

Decrease in inlet pressure
reduces power required

165

Inlet Pressure



Discharge
Pressure %   100

Power at
Coupling %   100

Inlet flow (weight/volume) %            100

Colder water
increases flow

Colder water increases
power requirement

Warmer water
decreases flow

Warmer water decreases
power requirement

Su
rg

e l
ine
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Cooling Water Temperature



Discharge
Pressure %

Power at
Coupling 
%

Inlet flow (weight/volume) %       100

Decrease in air temperature
increases flow

Decrease in air temperature
increases power

Increase in air temperature
reduces flow

Increase in air temperature
reduces power

Su
rg

e l
ine

Design point

100

100
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Inlet air temperature influence



Centrifugal Performance



Centrifugal Performance



Centrifugal Performance



Centrifugal Performance



Dynamic Compressors





Inlet Guide Vanes - Open



Inlet Guide Vanes - Closed



Multiple Compressor Control

§ Holds constant air pressure in the distribution piping within narrow 
limits.

§ Connectable to all kinds of compressors.
§ Priority selection : old versus new machines.
§ Delayed start : NEVER start two machines or more at the same 

time =>  high current peaks are avoided.
§ Base load compressors can fill distribution piping in advance, to 

avoid load peaks.



Multiple Compressor Control

§ Very simple user interface = minimum user training.
§ Machines are used more efficiently.
§ Energy reduction = immediately saves money. 
§ Full compressor & network status feed- back.
§ Programmable pressure schedule.
§ PC monitoring & analysing possibilities.



Multiple Compressor Control with Manual Cascade

§ Base load as many 
compressors as possible.

§ Traditional cascade control 
can be inefficient. 

Backup Compressor.  Takes 
30 seconds to make air
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Master Controls
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Single set point control pressure

• Basic single set point control scheme



Master Control Basics

P

Cascaded Pressure Switches

118

103
102 psig

MasterVs

t

125

110
110

95

103

88

95

80
Comp. 1Comp. 2 Comp. 3 Comp. 4 Comp. 5

104 psig

100 psig

2 PSI = +/- 1% energy



Pressure/Flow Controllers

§ Primary function: Stabilize pressure regardless of demand
§ Most compressor controls cause 3-10 psi swings
§ Multiple compressors can compound the system pressure swings
§ Pressure/flow controllers typically hold pressure to production 

within ± 1% of set point
§ The following graph is from a system with 9 compressors totaling 

over 6,000 hp – pressure is set at 79 psig
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§ The compressor discharge pressure varies about 10 psi as the trim compressor loads 
and unloads to meet plant demand.

§ The pressure to the plant is kept at a constant 79 psig. 
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Pressure/Flow Controllers
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50% Cap, Flow Pressure Controller Bypased

0

10

20

30

40

50

60

70

80

90

100

110

0 100 200 300 400 500 600
Seconds

kW
, P

SI

Kilowatts
Discharge Pressure
After Flow Pressure Controller

Pressure/Flow Controllers



50% Cap, Flow Pressure Controller @ 78 Psig
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South Compressor Room psig comparisons

80
82
84
86
88
90
92
94
96
98

100
102
104
106
108
110
112
114
116
118
120
122
124

3:21:24 PM
3:21:33 PM
3:21:42 PM

3:21:51 PM
3:22:00 PM
3:22:09 PM
3:22:18 PM
3:22:27 PM
3:22:36 PM

3:22:45 PM
3:22:54 PM
3:23:03 PM
3:23:12 PM
3:23:21 PM
3:23:30 PM
3:23:39 PM

3:23:48 PM
3:23:57 PM
3:24:06 PM
3:24:15 PM
3:24:24 PM
3:24:33 PM

3:24:42 PM
3:24:51 PM
3:25:00 PM
3:25:09 PM
3:25:18 PM
3:25:27 PM

3:25:36 PM
3:25:45 PM
3:25:54 PM
3:26:03 PM
3:26:12 PM
3:26:21 PM
3:26:30 PM

3:26:39 PM
3:26:48 PM
3:26:57 PM
3:27:06 PM
3:27:15 PM
3:27:24 PM

3:27:33 PM
3:27:42 PM
3:27:51 PM
3:28:00 PM
3:28:09 PM
3:28:18 PM
3:28:27 PM

3:28:36 PM
3:28:45 PM
3:28:54 PM

psig at Compressor psig into Flow Controller psig out of flow controller

Pressure/Flow Controllers



Pressure/Flow Controllers



Pressure/Flow Controllers



 

Atlas Copco ZT 160 VSD FF 
Air Cooled Oil Free Rotary Screw

Built in Heat of Compression dryer
Rated 252 -817 acfm each

#1

#2

Atlas Copco ZT 160 VSD FF 
Air Cooled Oil Free Rotary Screw

Built in Heat of Compression dryer
Rated 252 -817 acfm each

1000
gallons

4"
 S

S

3" SS

3" SS

4" SS

4" SS

4"

3"

3"

To PlantPT

PT

Flow Meter

PD 250 and QD 250 Filters

Example Pre PFC



Pressure Fluctuates 



Example Post PFC



Stable Pressure 



Pressure Stable 



Pressure/Flow Controllers

§ A typical block diagram of a pressure/flow controller in a compressed 
air system with one point of entry (single compressor room) 
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Pressure/Flow Controllers
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Primary Storage
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A paint area in a body shop has a 5 HP 
compressor mounted on an 80-gallon air 
receiver.  This receiver is pumped up to 175 
psig.  The air flow to the buffer which uses 
18 SCFM at 90 PSIG, is regulated to 90 PSIG 
outflow from the regulator.

The compressor delivers 12-13 SCFM at 90 
psig but yet it runs the 18 SCFM sander OK.

How can this work???

The buffer uses more volume(scfm) 
than the compressor can deliver !!
If there were no regulation and receiver, you can 
be sure that the compressor would not be able to 
run the tool

80 gallon  10.7 cu.ft.

175 PSIG

Regulator 
set at 
90psig

Buffer… 18 scfm @ 
90 psig or 23.4 scfm 
@ 120 psig

How does Volume Help



Buffer… 18 scfm @ 90 
psig or 23.4 scfm @ 120 
psig

compressor delivers 12-13 SCFM 
at 90 psig 

With no receiver, the painter must install a second 5 hp 
compressor and therefore use twice the energy as before

How does Volume Help



Controls Summary

§ Create a control strategy:
§ Know how your controls work 
§ Realize the pros and cons of different controls
§ Recognize how controls affect part load efficiency
§ Understand how storage affects the effectiveness of control strategies



CAS Assessment Module and the
MEASUR Tool

Airmaster+ and LogTool

Session 3



Why AIRMaster+? 

§ ~90% of energy input to compressor never reaches tools (waste heat, 
drying, etc.)

§ Leaks +pressure drops remove air energy before reaching tools--
sometimes >50%

§ Poor or improperly adjusted controls leave several compressors 
operating a part load.

§ System assessments can be an arduous task using spreadsheets that 
must be modified for each job.

§ AIRMaster+ provides a systematic approach to assessing compressed 
air systems, analyzing collected data, and reporting results.



Compressed Air Systems Approach
plant efficiency: energy >> product

90

There are two basic ways to reduce the energy consumption of a compressed air system: produce 
compressed air more efficiently; and consume less compressed air.

Energy

Electricity 

Compressed 

Air 

Product  

Powerhouse / Compressor Station

Producers of Compressed Air 

Produce Air More Efficiently 

Manufacturing Plant 

Consumers of Compressed Air 

Use Less Compressed Air 

Total Energy 
Savings 



What Can This Tool Help Me With?

§ Produce more efficiently
§ Improve Compressor Control
§ Type of Compressor Control

§ Use less compressed air
§ Reduce System Pressure
§ Reduce Air Demand
§ How does compressed air support production?



Compressed Air Versus Other Energy Sources

§ 1 hp air motor = 7-8 hp of electrical 
power
§ 30 scfm @ 90 psig is required by the air 

motor
§ 6 - 7 bhp at compressor shaft required for 30 

scfm
§ 7 - 8 hp electrical power required for this

§ Annual energy cost for a 1 hp air 
motor versus a 1 hp electric motor, 5-
day per week, 2 shift operation, 
$0.05/kWh

§ $ 1,164 vs. $ 194



AIRMaster+ Features

§ AIRMaster+ is a Windows-based software tool used to analyze 
industrial compressed air systems.

§ Simulates existing and modified compressed air system 
operation.

§ Models part load system operation.
§ Assigns electrical utility energy schedules.
§ Enters 24-hour metered airflow or power data.
§ Is not a substitute for an experienced auditor!



Energy Efficiency Measures 

1. Reduce Air Leaks 
2. Improve End Use 

Efficiency
3. Reduce System Air 

Pressure
4. Use Unloading 

Controls

5. Adjust Cascading Set 
Points 

6. Use Automatic 
Sequencer 

7. Reduce Run Time
8. Add Primary Receiver 

Volume



Why LogTool?

§ LogTool is a public domain tool developed by SBW Consulting 
with support from the Compressed Air ChallengeÔ.

§ It is designed to assist in the analysis of compressed air system 
performance measurements.

§ It is a companion tool for Airmaster+ available from the US DOE 
and CAC.



LogTool is Designed To:

§ Import data which is exported from different types of data loggers.
§ Select logger data channels and modify their properties.

§ e.g., name, type, units, etc.

§ View data values for one or more logger channels.
§ Display trend plots on one or two Y axis.
§ Display scatter plots.
§ Display Daytype plots in the format that is needed for AIRMaster+



Enter LogTool Data Into AIRMaster

§ Enter Utility and rate information
§ Enter System information including Day Types
§ Enter compressor Information
§ Enter recorded data to establish the baseline

§ This data comes from LogTool

§ Experiment with different EEM’s



AIRMaster+ Main Menu



1020
Gallons 2180

 GallonsQNW Model 1271
250 hp, Air Cooled

Rated 1269 acfm @ 100 psig

QNW Model 1011
200 hp, Air Cooled

Rated 1014 acfm @ 100 psig

Mist Eliminator 
Filter

Gardner Denver
Model RSD1500A4
Refrigerated Dryer
Rated for 1500 SCFM @ 100 psig

3 inch to Plant

PT

PT

Located Outside

110 psig

95 psig

3"

3"
3"

Box Plant Company Example



Baseline Info

§ 200 hp baseloaded compressor rated 1014 acfm using modulated 
inlet control

§ 250 hp trim compressor rated 1269 acfm using modulated inlet 
control operating at 40% output

§ Production is 24/6 with Sundays off
§ Average flow during Monday to Saturday is 1500 cfm
§ Baseline energy is 2,587,516 kWh or $174,657 using $.0675/kWh
§ Leakage is estimated to be about 600 cfm based on leak down 

test



Baseline Info

§ Air Operated Diaphragm Pumps (AOD) are in use and can be 
replaced with electric driven pumps made to pump heavy viscous 
fluids such as glue

§ 3-inch pipe is used in the compressor room to handle almost 1500 
scfm of flow. This is borderline undersized and is creating 
additional pressure drop.

§ Both compressors must run to support production.  Neither one by 
itself can run production.  There is no redundancy at this plant for 
compressed air.



Flow by Pipe Size and Velocity





LogTool Trend Plot



LogTool Trend Plot



LogTool Trend Plot



Cfm Leakage = [V x (P1 - P2) x 1.25]/(T x 14.7)
Where V= 453.9 Cu ft

P1= 118.66 Psig
P2 = 59.33 Psig
T = 3.50 Minute

Cfm Leakage = 654.34

% Leakage = Measured cfm leakage/total cfm output of plant compressors
% Leakage = 32.3% Assuming 4cfm/hp and total HP of 450

Bleed Down Test Calculation



LogTool Scatter Plot



LogTool Scatter Plot





LogTool Main Menu



Enter LogTool Data Into AIRMaster



DayType Profiles



DayType Profiles



DayType Profiles



Enter LogTool Data Into AIRMaster

§ Enter Utility and rate information
§ Enter System information including Day Types
§ Enter compressor Information
§ Enter recorded data to establish the baseline

§ This data comes from LogTool

§ Experiment with different EEM’s



Utility and Rate Information



System Information



System Information Day Types



Compressor Information



Compressor Information



Compressor Information



Create the baseline from the Data



Enter LogTool Data Into AIRMaster
System Type Period DayTypeNameChannelName Hr_01 Hr_02 Hr_03 Hr_04 Hr_05 Hr_06 Hr_07 Hr_08 Hr_09 Hr_10 Hr_11 Hr_12 Hr_13 Hr_14 Hr_15 Hr_16 Hr_17 Hr_18 Hr_19 Hr_20 Hr_21 Hr_22 Hr_23 Hr_24
Not AssignedPower Not AssignedMonday 200 QNW 0.0 0.0 0.0 0.0 84.6 175.9 177.1 181.6 182.2 180.8 177.2 177.7 177.0 178.6 178.7 178.7 176.9 177.0 178.2 177.2 178.7 179.6 180.1 179.3
Not AssignedPower Not AssignedMonday 250 QNW 0.0 0.0 0.0 0.0 83.8 164.2 163.6 164.5 165.0 166.7 171.6 169.9 168.1 164.9 163.3 162.5 163.6 164.8 165.6 167.1 167.1 167.0 166.2 166.9
Not AssignedPower Not AssignedProduction 200 QNW 178.1 178.3 177.9 177.1 177.7 178.1 178.0 177.9 177.7 178.1 177.3 177.2 177.2 168.0 174.9 175.7 175.7 175.8 177.5 177.4 178.4 179.0 179.1 179.8
Not AssignedPower Not AssignedProduction 250 QNW 166.5 166.8 167.5 168.3 168.5 168.5 168.4 168.0 168.1 167.1 166.4 166.1 165.0 167.1 165.9 164.7 164.5 165.2 165.0 165.8 165.3 164.5 164.2 164.4
Not AssignedPower Not AssignedSunday 200 QNW 181.8 180.5 179.2 177.0 154.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Not AssignedPower Not AssignedSunday 250 QNW 165.6 163.8 162.4 161.8 143.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Date Day Day Type
Jan-11-2018Thu Excluded Days
Jan-12-2018Fri Production
Jan-13-2018Sat Production
Jan-14-2018Sun Sunday
Jan-15-2018Mon Monday
Jan-16-2018Tue Production
Jan-17-2018Wed Production
Jan-18-2018Thu Production
Jan-19-2018Fri Production
Jan-20-2018Sat Production
Jan-21-2018Sun Excluded Days
Jan-22-2018Mon Excluded Days
Jan-23-2018Tue Excluded Days



Enter LogTool Data Into AIRMaster



Enter LogTool Data Into AIRMaster



Enter LogTool Data Into AIRMaster



The Baseline



EEM’s



EEM’s



EEM’s



EEM’s



Bar Graphs



Bar Graphs



Calculators



Calculators



Performance Profile Graph



VSD Performance Graph



Another Airmaster+ Example Profile Data

Where did this data 
come from?



Another Airmaster+ Example Day Type From Log Tool

Select the 
compressors that are 
online and click the 

Day Type Button



Another Airmaster+ Example



Another Airmaster+ Example

Daytype Total OpHrs Avg Airflow, acfm Avg Airflow, %Cs. Peak Demand, kW Load Factor, % Annual Energy, kWh Annual Energy Cost, $
Production 8,760 490 19.1 174.5 33.2 1,503,143 $150,314
        
System Totals 8,760 490 19.1 174.50                33.2 1,503,143 $150,314

Boehringer Ingleheim Compressed Air Baseline Energy  using $0.10/kWh 



Another Airmaster+ Example

Description Energy Savings, kWh Energy Savings, $ Energy Savings, % Demand Savings, kW Installed Cost, $ Total Savings, $ Simple Payback, years
Use Automatic Sequencer 570,410 $57,041.00 37.9 65.3 $32,600.00 $57,041.00 0.6
Add AD 400 dryer 104,541 $10,454.00 7 11.9 $26,351.00 $10,454.00 2.5
        
TOTALS 674,950 $67,495.00 44.9 77.2 $58,951.00 $67,495.00 0.9

EEM  --  Sequence Compressors  purchase AD400 dryer



LogTool Scatter Plot
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MEASUR Tool



Lets compare to old Log Tool
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Lets compare to old Log Tool

Modify Day 
Types for 
Accuracy



Lets compare to old Log Tool



Let's compare to old Log Tool



Summary

§ Know how your controls work 
§ Realize the pros and cons of different controls
§ Recognize how controls affect part load efficiency
§ Understand how storage affects the effectiveness of control 

strategies
§ Measure power, energy, pressure and leak load
§ Estimate energy consumption and correlate to production levels
§ Maintain system pressure at the lowest possible levels
§ Avoid part load operation, which is usually inefficient



Review of Air Treatment

Next Session #4, will be in two weeks on Friday September 10th
We will be skipping next week September 3rd.



Homework for Week 3 – Compressor Controls

§ Explain each of the following control methods:
§ Start/Stop
§ Load/Unload
§ Modulating
§ Variable Displacement
§ Variable Speed
§ Sequencer
§ Master Compressor Controller?
§ Pressure Flow Control?



Thank You!


