Before we get started...

. Answer in chat or raise hand and unmute
What compressed air energy-

saving projects are you (2]2 e[e]e e e e e . o[
planning? —) '
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Download or print your participant workbook!

SAVEo
ENERBY

ESTIMATING COMPRESSED AIR PROJECT SAVINGS
PARTICIPANT HANDOUT

How do you know if an energy-saving opportunity is worth pursuing? After identifying an opportunity,
you'll likely want to estimate the savings to evaluate if it's worth putting more effort and resources
into.

Understanding how to develop a reasonable estimate of energy savings with limited information can
be very useful, but it's important to understand what tools or calculations to use, what assumptions
are going into those estimates, and under what conditions they re valid.

IN THIS WORKSHOP, PARTICIPANTS WILL:

n m L}
D O W I O a d fro > Learn how to estimate energy savings from compressed air projects.
[ ] » Understand when to apply different estimation approaches depending on applicability and
available data.
L]
« Chat window

» Have questions about estimating savings answered by, compressed air expert, Ron Marshall.

This workshop will be
hosted over Teams.
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Pathway to estimating project savings

N\

1. Good practices for estimating savings

2. Compressed air fundamentals

/
@ 3. Estimating compressed air project savings
/

.
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Good practices for estimating savings

Consider how accurate your estimate need to be
Assess your data availability
Get a good baseline

Understand the mechanism of savings

A N

Understand the calculation method, tools, rules of thumb, and their
respective limitations

SAVE 5
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Appropriate accuracy

- What decision are you trying

Effort vs. Accuracy to make?
100% _ _
209 -  What are the risks associated
g 0% with the decision?
g 40?’ Decision / Risk Examples
23; * Capital spend / Underperformance
0% 20% 40% 60% 80% 100% * Proceed with further study / Non-viable

Effort * Trial a setpoint change / Reverse decision

SAVES
ENERGY

POWER WHAT'S

.
®ieso

Connecting Today.

Powering Tomorrow.



You need to start with an accurate baseline

Example: “25% energy savings” on a 100 hp compressor

MWh/year
200,000
150,000 25%
)
100,000
50,000 VS 75%
0

No baseline measurements With baseline measurements
25% x 100hp x 0.746 kW/hp x 8760hrs 25% x 100hp x 0.746 X 0.85 1544 factor) X
= 163 MWh/year of savings 0.80(4uty cyctey X 8760 = 111 MWh/year

.
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Compressed air — mechanisms of savings

N\
% Reduce flow
\

@ Reduce pressure
|
@ Increase efficiency

[
o Heat recovery
/

.
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Introducing: Ron Marshall

« Consultant MCAC

- 38 years with Power Utility

- 29 years Technical CA Support
« CAC Level 2 Instructor

- International Trainer UNIDO

- 600+ projects completed
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Understanding your compressed air system - supply

Wet receiver >

\
|‘

Pressure gauge >

< Dry receiver

Compressors >

\
\l %‘ < Flow meter

.
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Understanding your compressed air system - demand

Distribution Ioop }) /\(\

< Auxiliary receiver

d

Significant end-use

|
Shut-off valves > [9
Condensate drains >§

Pressure regulators ks \-[.

§

< Booster compressor

SAVED)




Types of compressors

Rotary screw compressor Rotary vane compressor

Axial compressor
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How are your compressors controlled?

120%

Inlet Valve Modulation Load/Unload Load/Unload
(no blow down) (1 gal/cfm) (10 gal/cfm)

100%

Inlet Valve Modulation
(with blow down)

80%
% Input 60%
Power
40%
Variable Speed
20% (with unloading)
(]
7 Variable Speed
A—
P (with stopping)
7’
0% <
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% Capacity
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Establishing compressed air baselines
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Estimating power and energy consumption

If you‘ve got nothing but the motor

nameplate...
P
Pm = hpnameplate x 0.746 [KW/hp] x LF P, = il
antOF
Where:

Where:

HPpameplate 1S the Nameplate horsepower
P. is electrical power

P., is motor power

LF (Load Factor) is between 0% - 100% P., is motor power
Nmotor 1S Motor efficiency

ieso SAVED
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Estimating power from amps

90%

_VxIxPFx+3
a 1000

Pe

. 60%
g
T 50%
Where: : ——
. 40% — (1510 30)
P. = Three-phase electric power [kW] =
V = RMS voltage, mean line-to-line of 3 e cxm
phases [V] 0%
I = RMS current, mean of 3 phases [A] 10%
PF = Power factor as a decimal &
35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
Percent Full-Load Amperage
E(;wDer Farzt:tor: Iorftépical 5)0\(/\/;5 I;a)\c;or V. moItE(;If" Igad bmetoto; slizirlg, siegigur? 4.5 (pa\Gg§d63) of the
epartment of Energy’s remium Efficien otor Selection An ication Guide . SAV&“



https://www.energy.gov/sites/prod/files/2014/04/f15/amo_motors_handbook_web.pdf

Calculating baseline power — power factor issues

330.00

360,00
330.00
300,00
270.00

M,
s &
s s

180.00
15000

Apparent Power (k\A)

12000
5000+
60.00

3000 : : ---50/89=-57pf -
0.00- T T T I | T T T | | T
2172m3 21772013 21172013 21802013 211872013 2182013
11:31:00 PM 11:44:00 PM 115700 PM 12:1000 AM 12:23:00 AM 12:36:00 AM
2172m3 211772013 21703 21602013 2162013 W52M3 2162013
112430 P 13730 PM 11:50:30 P 12:03:30 AM 121630 AM 12:23:30 Ad 12:41:43 AM
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Calculating baselines — using CAGI data sheets

[ Arowiet (] oo e

« CAGI — Compressed Air and Gas 2| Pl et P
Institute R e e —

-« Useful for estimating flow from e | e | el
pOWer, or vice versa v

. Widely available for newer S -
COMPpressors T -

- Must be corrected for pressure

- Particularly useful for variable nE
speed drives (VSDs)
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Operating hours considerations

- Seasonal duty w, i
- Statutory holidays T i MMM\ w
- Plant shutdowns MR L IR

- Non-production modes — =LA \
common for one or more i \
compressors to run, but often . AN

f w ol II| li |
12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:001 12:00:00AM 12:00:00PM
2252015 27262015 2262015 2/27/2015 2272015 2282015 2/28/2015 3/1.2015 312015 3i22015 31212015 3/32015 3/372015 3412015 3i472015 352015 3/52015
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Determining the baseline

Good practices

Minimum one week |
measurement duration

. Visual representation is
important

Monday (17-Novw-2014)
= Tuesday (18-Now-2014)
Wednesday (19-Nov-2014)
= Thursday (20-Now2014)
= Friday (21-4Now-2014)
= Saturday (2-Nov-2014)
= Sunday (23-MNow-2014)

20 Connecting Today.
Powering Tomorrow.

Multiday comparison of Airflow from 17-Nov-2014 to 23-Nov-2014,

/ \

/s \

J \1
/{/. »\'
/s \\

\
\*
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Determining the baseline

Comparison Airflow to Power by Day From 17-Nov-2014 to 23-Nov-2014 ~ VSTI0VSD kW
180 T = North GD EBQO9M kw
~ South GD EBQ29M kw
160 = Dryer 1 kW
= Dryer 2 kW
140 = Average AirAow (CFM)
120
100
=
-~
80
60
40
2
0
Men, Tie, Wed, Thu, Fri, Sat. sun,
11117 11/18 11/19 11/ 2%y 1121 11)22 11/23
Sieso Ao
. | ENEE



Determining the baseline

100

I
(=0

&0

"

Power Duraion per Compressor

ACE Avg. kW
ACE Avg. kW
ACT Avg. kW
ACS Avg. kW
Dryer 2 Avg. kW
Dryer 1 Avg. kW
AC1 Avg. kW
ACS Avg. kW

w0 g

T T T T T T T T T
6 17 18 19 2 21 2 Z3 24

®ieso
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Determining the baseline

Use annual operating hours and day types to calculate baseline

ASME EA-4G-2010

Table3 Example Baseline Summary

Average Average Annual Energy
Total Operating Airflow, Airflow, Peak Demand, Load Factor,  Annual Energy, Cost,
Day Type Hours acfm %, kW % KWh 5/yr
Production 6,000 538 40.9 182.5 58.9 769,950 $30,798.00
Weekends 400 630 47.9 103.6 47.5 41,440 %£1,637.00
System totals 6,400 544 41.4 182.5 58.2 811,390 $32,435.00

SAVES
ENERGY
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Determining the

Daily average CFM consumption midweek (Mon-Fri)

paseline - data presentation

% of Max. CFM | Hours | Average CFM | Avg. kW | Specific Power | Daily kWh | Daily Cost | Annual kWh | Annual Cost
70 05 293321 517.57 17.65 258.78 $13.97 64,696 53,494
65 43 2,758.94 504 .48 1829 | 216927 $117.14 542 317 $29,285
60 5.3 257589 48312 18.76 | 2,560.56 $13827 640,139 $34,568
55 238 236470 | 44253 18.71 1,239.08 $66.91 309,770 $16,728
50 12 2,148.06 408.43 19.01 490.11 $26.47 122,528 $6,616
45 0.8 1,934.59 | 365.31 18.88 29225 £1578 73,062 $3,945
40 12 1,675.02 | 293.00 17.49 351.60 $18.99 87,900 54,747
35 39 1,492.41 264.92 17.75 1,033.20 $55.79 258,300 $13,948
30 21 1,291.85 | 22577 17.48 47412 $25.60 118,530 $6,401
A 18 1,080.28 | 209.36 19.38 376.86 £2035 94,214 $5,088
15 0.1 603.93 68.70 11.38 6.87 $0.37 1,718 $93
5 0.1 79.21 18.50 2335 1.85 $0.10 463 $25
Totals 24 2,094.43 | 385.45 18.40 | 9,254.54 $499.74 2,313,635 $124,936
Daily average CFM consumption on weekend (Sat-Sun)
% of Max. CFM | Hours | Average CFM | Avg. kW | Specific Power | Daily kwh | Daily Cost | Annual kWh | Annual Cost
50 0.1 2,038.10 354.03 17.37 35.40 $1.91 3,540 $191
40 0.1 1,815.88 | 332.70 18.32 3327 $1.80 3,327 $180
35 0.1 1,428.92 319.50 2236 31.95 $1.73 3,195 $173
30 37 1,221.59 198.39 [16.24 734.03 $39.64 73,403 $3,964
25 19.9 1,094.60 187.48 17.13 3,730.85 $201.47 373,085 $20,147
10 0.1 496.60 118.05 2377 11.81 $0.64 1,181 564
Totals 24 1,120.16 | 190.74 17.03 | 4,577.31 $247.19 457,731 $24,717

Annual carbon cost for weekend period: 380 tons of CO2.
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Determining the baseline — alternative methods

Calculating flow from compressor status

SAVES
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Estimating flow from compressor status

Take hour readings from
compressor logs at start and
end of measurement period

Some compressor
controllers track average
flow, amps, and/or kW
(typically VSDs)

Compressor Amps Sorted

Loaded (40%)

/

Unloaded (21%)

T
26454

18836 22675
.
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Estimating flow from compressor status

- Rated flow 100 cfm m Compressor Amps Sorted
- To find avg flow in period )
40% x 100 = 40 cfm
- To find avg flow while system
active
System active 61%

Loaded (40%)

Unloaded (21%)

v

— 0
40/61 = 66% Off (39%)
66% X 100 = 66 cfm j




Estimating flow from compressor status

Power Durdion per Compressor

- Load duration plots

« Calculate flow in each »
segment .

« Use rated flows from

- Use characteristic curves .. L

Hour

C3: Sullair TS20-200L Avg, kW

= C2: Sulliar V200TS-200LWC Ava. kW
C1: Sullair TS20-200L Avg, kW

= C4: Sullair TS32-200L Avg. kW

Q i SAVE
1eso ) ,.
) FoverngTmorc E N E R

Powering Tomorrow. POWER WHAT'S NEXT



Estimating power from compressor status

- Load duration plots
- Calculate flow and power in each segment
- Use rated flows from CAGI and measured or calculated power
- Use characteristic curves or test

- Modulation

3760
. Comp 3 Duty Ave, Rated pf Rated % Rated | System | System
o CapaC|ty COl’]tI‘Ol % Amps | Amps KW Cap cfm kW cfm
System 100.0%
1| 186%[ 107.0 111.0 0.8 888  100% 440 15.9 31.9
« Load Unload 2] 137%| 868 1030 08| 824 100% 440 94| 290
3 0.6% 64.6 74.0 0.78 57.7 10% 44 0.3 0.2
4 13%] 494 51.0 0.65 332 0% 0 0.4 0.0
. VSD 5] 65.8% 0.2 47.0 0.65 30.6 0% 0
26.0]  112.0
SAVE 2
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Estimating your leak flow baseline

PSIA  cfin C:'TREND'BUILDERS ‘BUIL 02.GPW

130 130 650

Leak testing methods: ==~

110 110 550

9]

° F | OW m ete r 100 100 500 "‘/—_‘__ﬂ‘v’_—_\_’m""‘—qk\\ ﬁ\!":-ljl.lj?;i I :;:\J’;:ge

L~ 20 psi in 2 minutes
%0 90 450

- Compressor cycles ... ‘\f\
« Pressure drawdown " If volume is 220 gal, N\

"2 leakage = 20 cfm

50 50 250
Vx(P,-P,) | s
. 1 2 10 10 200
Leakage (cfm free air) = | —————= , w\
T x F,a 30 30 150
20 20 100 \ End of shift flow \
20 cfm \
P%
V _— Cf (7_48 gaI/Cf) 10 10 50 1
o 0 o = —-——-._,—\‘r
T = m|n utes 11000PM 11000 1E1Z00PM L1007 TITG00PM TE1S00PIN TE2000PM 1122000M {TZE00PM 1126000 TEZB00PIN TTI000PW TEI2000 1133007 {130,000

Pa = ambient psi
: SAVE &
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Leak flow example calculation

Determine leak flow rate by a cycle timing test

Conditions: 500 cfm system running in load/unload mode
Measure load and unload cycle times when there is no production
Measured times: Load = 1 Minutes, Unload = 7 Minutes
Calculate the duty cycle: 1/(1+7) = 0.125

Leak Rate = 500 * 0.125 = 62.5 cfm

SAVE 5
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Compressed Air Project Savings
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Compressed air project savings

Optimization occurs when:
- Efficiency of compressed air production is improved

- Less compressed air is produced

5%bo Motor & Drive Losses

- Heat of compression is used

80% Heat of Compression

5-10% Wasted air

5-10%

Productive Use

.
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The compressed air system - where do you start?
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Consider the demand side and supply side

3

5

Assess

Reduce Air Demand

Consumption by end uses
Leakage, artificial demand, and inappropriate uses

Reduce Pressure

Eliminate avoidable pressure losses
Connections, fittings, filters, etc.

Act

Improve Efficiency of Supply

Produce compressed air more efficiently
Improve control strategy

.
®ieso

Connecting Today.

Powering Tomorrow.
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Estimating savings — leak repair

Mechanism of Savings: Reduce air flow demand > control signal > reduces air
production > compressor control mechanism > reduces input power

Calculation Methods
Methods for estimating air flow reduction:

Db measurement (inaccurate),

Flow measurement during non-production,

Pressure drawdown, or cycle timing test for load/unload system
Determine specific power (kw/100 cfm)

Pitfalls: Poorly controlled systems don't react precisely to flow reductions

@ i SAVE
1eso ) ,.
) (I;g"ne‘:tm'? s ‘ E N E R

wering Tomorrow. POWER WHAT'S NEXT



Leak repair example

Modulating compressor system at an average of 2,000 cfm and 450kW

Estimated leak rate: 250 cfm, per cycle timing test
Assume you fix 80% of leaks — 200 cfm

Typical compressor loading between 85-100%

Per characteristic curve,

« 10% flow reduction = 3.33% power reduction

« 0.0333 * 450 kW = 15 kW

« System specific efficiency = 22.5 kW/100cfm

- Effective impact of leak repair = 7.5 kW/100 cfm

120

100 ——

=]
=]
L
ft
1

[=2]
o
-

e
(=]
®

Percent kW Input Power

=)
o

o

40 60 80 100
Percent Capacity

=
[
[=]

Figure 8 - Rotary Screw Compressor with Inlet Modulation
Control (Courtesy Compressed Air Challenge)
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Estimating savings — discharge pressure reduction

Mechanism of Savings: Reduce compressor discharge pressure > reduces
the work to produce the same volume of air > reduces input power

% Power vs % Loaded

Calculation Method: Approximately 1% input power

120
reduction for every 2-psi pressure reduction, for systems Power change
. . 100
operating between ~80 — 120 psi MI
80 —
Pitfalls: . /
E 60 7/
Ensure plant can run at lower pressure. * ; / S
Change = | usgalicfm
Reduces loaded kW only. " e
usgal/cim
0 10 usgalicim
Windfalls: Reducing plant pressure results in air flow 0 20 4 60 80 100

% Loaded

reductions with unregulated air users (~1% of kW per psi).
Sicso SAVED)
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Pressure reduction example

100 psi load/unload system “

- 15 psi pressure reduction

pressor amps sorted

- Unloaded kW unchanged

/19 kW loaded @ 40%
- 1% reduction for every 2 psi when loaded

KW @ 21%

« 19 kW x .075 = 1.43 kW

« Avg reduced 1.43 kW x 0.4 = 0.57 kW
- Flow reduction ignored in this case
- Unregulated demand reduces with

pressure reduction

Sicso SAVED)
-« Connecting Today. E N E R
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Estimating savings — more efficient compressor

Mechanism of Savings: Efficiency of air production is improved

Calculation Method:

Starting with the baseline flow, determine the % capacity (cfm) for the new compressor, at the
average operating flow (simple) or for the full flow range (detailed)

Use CAGI sheet, generic or model-specific Capacity vs. Power charts to plot the % capacity and
interpolate the % power.

Multiply the % power by the (pressure adjusted) full-load input power
Subtract the new power estimate from baseline power to get kW savings

Pitfalls:

- Adjust for discharge pressure
-  Factor for the slope/intercept of the characteristic curve — not the full-load kW/100 cfm
«  Some control methods (Load/unload) not linear

i SAVE«
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More efficient compressor example

Baseline: 100 HP modulating compressor

- Average flow = 200 cfm; Peak flow = 400 cfm

«  Average power = 80 kW; or 40 kW/100 cfm

- Discharge pressure = 110 psi

New 100 HP load/unload compressor with 2,000 gals

- Rated pressure = 125 psi, Discharge pressure = 110 psi

«  Full load power = 90.3 kW @ 125 psi, adjust for lower pressure
-  (125-110)/125 = 12% pressure reduction — 6% power reduction
«  New full load power = 90.3 * 0.94 = 84.9 kW

. % Loaded = 200/444 = 45% — % Power ~ 61%

-  New power ~ 52 kW

«  Average savings = 80 — 52 = 28 kW

. 28 kW x 8760 hours = 245,280 kWh/year

-
=]
=

100

@
=]

@
=]

e
=

[~
=

Percent kW Input Power

=]

0 20 40

60

Percent Capacity

80 100

—+— Load/Unlead (10 galicfm) . --u- .. Load/Unlead (1 gal/cfm) ‘

MODEL DATA - FOR COMPRESSED AIR

Rated Capacity at Full Load Operating
3* Pressure 444 acfin™*
4 Full Load Operating Pressure b 125 psigb
5 Maxinmum Full Flow Operating Pressure N 125 p51gc
6 Drive Motor Nonunal Rating 100 hp
7 Drive Motor Nonunal Efficiency 95.4 percent
8 Fan Motor Nominal Rating (if applicable) 3 hp
9 Fan Motor Nonunal Efficiency 89.5 percent
10* Total Package Input Power at Zero Flow* 19.3 kw*
11 Total Package Input Power at Rated Capacity kw?
and Full Load Operating Pressure® 90.3
Sicso SAVE S
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More efficient compressor example (VSD)

Baseline: 100 HP modulating compressor [ Rl = N i s
3 Rated Operating Pressure 125 psig’
- Average flow = 200 cfm; Peak flow = 400 cfm 1| e o Yoo g P
6 Fan Motor Nominal Rating (if applicable) / 19 hp
«  Average power = 80 kW; or 40 kwW/100 cfm 1] v ot e / sos | _peat
Input Power (W) / Capacity (acfin)** (KW/100 acfim)*
99.0 / Max| 528 18.77

- Discharge pressure = 110 psi
g p p AdeSt for &2 E/ 331 19.22
New 100 HP VSD compressor | pressure | o7 m i e
- Average power ~ 41 kW @ 22 kW/100 acfm

- Average savings = 80 — 41 = 39 kW o

« 39 kW x 8760 hours = 341,640 kWh :

350 400 450 500 S50 600 650

ieso SAVED)
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Estimating savings — more efficient controls

Mechanism of Savings:

Improved efficiency of air production
Calculation Method:

«  Determine load/unload run time & energy

«  Otherwise, determine the optimal compressor

configuration (kW/100 cfm) for each baseline
operating modes, and calculate the difference

Pitfalls
- Theoretical savings may not match actual savings
«  Savings depends on compressor type and size

- Difficult to achieve full savings if demand is highly
variable

Power Duraion per Compressor

vvvvvvvvvvvvvvvvvvvvvv

C3: Sullair TS20-200L Avg, kW

= C2: Sulliar V200TS-200LWC Avg, kW

C1: Sullair TS20-200L Avg. kW

= C4: Sullair T532-200L Avg. kW

SAVES
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Improved controls worked example

The detected unloaded run time is the control waste.

Power Duration per Compressor

Theoretical savings for perfect system control:
8 hours at 20 kW = 160 kwh \
» 1 hour at 50 kW = 50 kWh Q
+ 1 hour at 20 kW = 20 kwh
« 2 hour at 130 kW = 260 kWh

« Yearly total: 490 kWh x 365= 178,850 kWh

@ ieso SAVED
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Example project: cabinet making facility

| Air to Plant
ol o : o2 Pt =
c:rmpressnr 1 !
60 HP
Modulating Particulate Refrigerated Air
Wet Filter Dryer
Tank Hon-Cycling
220 gal
ieso SAVE D)
g Cnnne‘:tmg Tndey‘ EN E R
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Example project: cabinet making facility (continued)

PSIA  cin REND'BUILDERS'BUIL02.GPW

130 130 650

120 120 600

110 110 550

100 100 500m

20 90 450

80 80 400 SHE6506
150 PSI G-
SNB8696
150 PSI G————

70 70 350 SNB6733
60 hp Sullair
SR-7 SIN29621

60 60 300 CFm
SR-7 SIN29621
CFM Ave-

50 50 250

40 40 200 “

30 30 150

20 20 100

10 10 50 | TR F

0 0 0

12:00:00PM  12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM 12:00:00PM 12:00:00AM  12:00:00PM  12:00:00AM  12:00:00PM  12:00:00AM
1172014 11812014 1182014 11972014 1192014 1720:2014 1:2012014 1212014 1212014 12212014 12212014 1232014 1232014 1:24:2014

: SAVE =
" L eSO | ENERBY

Powering Tomorrow. POWER WHAT'S NEXT



Example project: cabinet making facility (continued)

Discharge Pressure
Average Psi =102
Max Psi = 103

Min Psi = 95

.
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Example project: cabinet making facility (continued)

60
C1 Amp Duration
Average Amps = 42.98
Maximum Amps = 62
50 Minimum amps = 41

Calculated Ave kW = 38.1

T T T T
1 3781 7561 11341 15121 18901 22681 26461 30241
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ENERGY

POWER WHAT'S NEXT

Sieso

Connecting Today.
Powering Tomorrow.




Example project: cabinet making facility (continued)

1
90
8 Flow Duration
Average flow = 30.5 c¢fm
Peak flow = 60 cfm
70 Low flow = 20 cfm
60

50

40

1 3025 6049 9073 12097 15121 18145

T T T
21169 24193 27217

30241
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Example project: cabinet making facility (continued)

Base Case:
Compressor

4200 hours x 38.2 = 160,230 kWh
Dryer

4200 hours x 1.9 = 7,980 kWh

Total = 168,210 kWh
Peak = 40 kW
Specific Power = 123 kW/100 cfm

: SAVE 2
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Example project: cabinet making facility (continued)
Upgrades Tpur P () Caprry et |
Compressor ) we T s et

. 4200 hours x 8.33 kW = 34,986 kW o s e

. Includes discharge pressure reduction S TR 24

Dryer
« 4200 hours x .2 = 840 kWh

Specific Power
ACFM)

Sp
(KW/100

Total = 35,826 kWh v

Peak = 9 kW
Specific Power = 28 kW/100 cfm e e s s

Note: Graph is only a visual represe;
Note: Y-Axis Scale. 10to 35, + 5SkW/100acfm increments if necessary above 35
X-Axis Scale, 0 to 25% over maximum capacity

ieso SAVED)
Powering Tomorrow. POWER WHAT'S NEXT



Estimating savings wrap-up

Methods Tips and tools

- Consider the appropriate accuracy « How to use CAGI Sheets

- Assess your data availability > Adjusting for discharge pressure
. Start with a good baseline - Getting the applicable kW/100 cfm

- Estimating flow from comp. status
- Leak rate estimation methods

- Different solutions and calculations for
- Understand the limitations of your different compressor controls

calculation

- Consider your operating hours

- Identify the savings mechanism

SAVES
ENERGY

POWER WHAT'S
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Questions and answers with Ron Marshall

Post in Q&A window or raise hand and unmute

plajejlecleo 8 B 6 B - w8
Chat QA People Raise React View MNotes Rooms Apps More ' Camera Mic

.
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Additional Resources
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RETScreen - Compressed Air Calculator

Feasibility - Individual measure -
Compressed air - Compressor

Template assignment

Base case

o Rotary screw compressor
200 cfm system, 75 hp motor, 100 psig
Usage: 100 cfm
Leakage: 20 cfm
Capacity control with inlet throttling
System is never tuned off

Proposed case
e Variable speed control
e Reduce usage by 20%
o Fix 75% of leaks
o Automatic shutdown of system outside working
hours (60 hours per week)
o Estimate cost for efficiency measures $70,000
o Reduction in service costs: $500 (O&M)

Other opportunities
o Upgrade to premium efficiency motor: $5.000
e Modify the air intake location: $10,000

~Comp ar eleaming
Description Compressor 3
Note _—
G air
Compressor Base case Proposed case Energy saved
Type Rotary screw - | Rotary screw -
Capacity cfm - 200 | 200
Stages 1 | 1
System pressure bar - 7.508 | 7.908
Friction losses % 15% | 15%
Motor
Type Standard efficiency - Standard efficiency -
Suggested capacity = __ ETL] 379 -
Capacity hp (=]] 75 | 75 =]
Efficiency - full load % 92% | 92%
Manufacturer
Model
Air intake location Indoor pl | Indoor ~
Capacity control Inlet throttle M Variable speed -
Average useful air demand ofm 100 | 80
Average air leakage efm 20 | 5
Leakage rate % 10% 25%
Load factor % 60% 42.5%
Hours of useful air demand h/d hd 12 | 12
Operating hours hiw - 168 | 60 -
Incremental initial costs § ks 70,000 5]
Incremental O&M savings 1 500
Number of compressors 1 1
Electricity kwn - 623,307 168,765 454,542
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Available through Energy Manager Learning Platform

Step Ac

) pecaly

Inventory the need for compressed airin terms of:

Determine flow requirement (SCFM)
e Nead pressure requirement
tent, off content, erc)
paini(s)in
ired
ADVANCED MANUFACTURING OFFICE G for “gmwm?*omimwmz 5

c \MP RESSED AIR implement a plant-wide air management_
-4 Home Committees  Bookstore Toolbox Eliminate lesks”

- Training  Sponsors & Affiliates Hosting Kit  Library
Use uitrosonic K detector o track down leaks oo FIX.

Manage end-use:

CAC Online Library =

'AVOId pressure reductian at poInt OF ENGrUse, SeETEgale 1arEe [0w-pressure Uses.
and provide separate low-pressure supply — consider high-pressure blowers.

Home > Library
Watcnthe
Need

high-quality users and
Ensure that controls than required
Ensure T for

I m p rovi n g Check out all parts of our online library: Base-load compressors with poor capacity contral (throttiing) — check
moter oad when air delivery from compresser is ow.

e =
i eros

ompresse r e e e o weT P S G
s

Guring cold seasons.
E

MEASUR - -

Efficiency | eloows, unions and other fittings.
Ensure appropriate compressor room temperature.

Consider compressor replacement with 3 mare apprOprALE, REWer and/or more
. = . efficient uit
Challenge Training Program Industrial Efficiency & Decarbonization Office Consider an energy-=fficient motor replacement — nat practical in many

packaged unts.
Instal the simplest orm of et recovery possioie o reciaim heat ejected from
ither iater-or sir-cooled.
Consider engine drive ecovery

System Performance

A Sourcebook for Industry

Third Edition

Optimize
Supply.

RUTH

IMPROVING COMPRESSED AIR SYSTEM PERFORMANCE: A SOURCEBOOK FOR INDUSTRY

Industrial Efficiency & Decarbonization Office » MEASUR

MEASUR is a suite that includes a set of key software platforms and more than 70 calculators that
AMO developed over the preceding decades. Altogether, these tools can help manufacturers
improve industrial system efficiency and identify potential savings opportunities.

: SAVE.o
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Free expert support available through Save on Energy!

For more information:
trainingandsupport@ieso.ca

Post your questions on the Energy Manager
Learning Platform discussion forum to get

advice, coaching, and support on:

Q Establishing or improving energy
management best practices

QO Identifying and implementing industrial
energy efficiency projects

Register for the Energy :
Manager Learning Platform 2outa
(emss.goldfin.ca) E&X

SAVES
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emss.goldfin.ca
emss.goldfin.ca

Training incentives from Save on Energy

ENERGY

POWER WHAT’'S NEXT

Home >

Training and Support

For Your
Home

> Training courses

For Your Small
Business

For Business &
Contractors

First Nations Energy  Training and
Programs Support

Training courses

Cet ahead with energy management training for your
business! Save on Energy offers incentives of up to 50
percent for a range of industry-leading training
courses for energy professionals.

Making sure your business reaches its full energy-
efficiency potential requires a true team effort. Having
well-trained employees is crucial to powering your
business forward. Whether it's by finding energy-
saving opportunities, implementing new solutions or
making the most out of your energy-efficiency
upgrades, these courses can give you the skills and
career development you need now and in the future.

50% (up to $750) incentive
for Fundamentals and
Advanced Management of
Compressed Air Systems

®ieso
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One last question...

What's one tip from
today you'll use when
estimating savings? BEEREEPEEEN N

Answer in chat or raise hand and unmute

Sicso SAVED)
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