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Efficient Fan Motors
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Fan energy is

23% of total
Fan Ener
RTU energy 9y’

Compressor
FCo;ngim:ld energy is 77%
aniontrofler of total RTU

Energy” energy

Comp/Cond
Fan/Controller
Average Daily

Usage®

Non-ESM\ 31,824 kWh
Operation (23% of total)

ESM 18,489 kWh
Operation (12% of total)

Fan is 23% of total
RTU energy

106,225 kWh /
(77% of total) 461 kWh
131,402 kWh 205 KWh

(88% of total)

Compressor is 77% 256 kWh (55%)
of total RTU energy ESM Savings

1,539 kWh

1,460 kWh

79 kWh (5%)
ESM Savings
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Digi-RTU
TWT-CATALYST

Enerfit

NexRev
DrivePak ARC

Intellicon CAC

Pace3 by Pace
Controls

Rawal APR

Encycle Swarm
Logic

1. CATALYST modulates fan to three speeds only (40, 75 and 90%)
2. Rawal is hot gas bypass system only, no speed control for the compressor(s)
3. Intellicon and Pace3 provide compressor cycle management only, not incremental modulation
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Bes-Tech
Digi-RTU

Controller




Heat pumps
Rooftop units
Split units
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Yellow: Fan &
Compressor Speed

0000 0200 04:00 0600 0800 1

OMAOFFICE.RTU2.ZONE1.RMT:Al Value & OMAOFFICE.RTUZ2 TU.OAT: Al Value + OMAOFFICE. RTUZ.DRTU.SAT Al Value OMAOFFICE.RTUZ.DRTU.SP!
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Measured 15-min moving average power data

8/31/2016 0:00 9/3/2016 12:00 9/7/2016 0:00 9/10/2016 12:00 9/14/2016 0:00

= Baseline_Total Optimizer_Total === = 0AT
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Transformative
Wave

Technologies-

CATALYST




transformativewave -

CATALYST
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u temperature sensor

— H relative humidity sensor

relief air . return air
return air COj sensor

damper

% !. m total RTU @ Sensor labels:
power

Q power consumption

oy

outdoor air

. 4

Ny - y s

outdoor air damper air filter D cooling coil supply fan
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Return Humidity 48.2 %
OSA Humidity  67.4 %
Return Dewpoint 533 oF
OSA Dewpoint  73.1°F
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Damper

6 %

74.2 °F
Return Air

Supply Air
L 2

CATALYST

Efficiency Enhancing Controlier

Parifeading




Table 3. Digital and Analog Monitoring Points on Each RTU

Digital or
Analog
signal

Monitoring Point

CATALYST
Standard Sensor
or Demonstration

Add

Sensor
Manufacturer/
Model

Sensor Accuracy

Sensor Notes

Digital-1

Occupied status

Standard

N/A

INFA

Controller calculated based on programmed schedule

Digital-2

First-stage cooling

Standard

N/A

N/A

Signal from controller

Digital-3

Second-stage
cooling

Standard

N/A

INFA

Signal from controller

Digital-4

Supply fan power

Standard

Yaskawa VFD
Output

Could not be
obtained from
Yaskawa

Value is monitor via a communication output on the
drive; power is measured internally on the drive.

Digital-5

Total RTU power

Continental W att-
Node WNC-3D
with ACT current
transducers

+ 3%
at leading power
factor of 0.866

100 Hz resolution Watt-Node; accuracy combines
Watt-Node and current transducers

(www ccontrolsys com/w/Metering_System_Accuracy)

OA temp sensor

Standard

Senva HD-3B

+2°C (3.6°F) Full
Range; 0.5°C
(0.9°F) typ @ 25°C
77.0°F)

Resistance Temperature Detector (RTD); positioned
inside the OA hood always in the shade

Analog-2

RA temp sensor

Standard

Senva HD-3B

+2°C (3.6°F) Full
Range; 0.5°C
(0.9°F) typ @ 25°C
77.0°F)

RTD; Positioned at the RA inlet into the RTU

Analog-3

SA temp sensor

Standard

ACI-AN Series

+ .36 F

RTD in SA ductwork

Analog-4

MA temp sensor

Add

ACI-AN Series

+ 36 F

Single RTD measurement located at the filter inlet

Analog-5

OA RH sensor

Standard

Senva HD-3B

1+ 3%, 20-80%
Range

Capacitance sensor; Positioned inside the OA hood
always in the shade

Analog-6

RA RH sensor

Standard

Senva HD-3B

+ 3%, 20-80%
Range

Capacitance sensor; positioned at the RA inlet into the
RTU

Analog-7

RA CO:2 sensor

Standard

AirTest TR-9291

+ 30 PPM; +3%
reading

CO2 sensor positioned in RA ductwork

Analog-8

Space
temperature

Add

ACI AMK-2W

£ 1.1°C (1.9°F)

Wall mounted temperature sensor at the existing
thermostat location

Analog-9

OA damper
coniroller

Standard

CAT-371

0-10 VDC signal at
B Bit resolution

Control signal generated by controller CAT-371

Analog-10

Fan speed

Standard

Communicating
Modbus signal

N/A

Control signal generated by controller CAT-371

ADVANCED
EFFICIENCY
PRODUCTS

15



. ADVANCED
AE=N| EFFICIENCY 16
PRODUCTS



ENERFIT
SERVICE MANUAL

ON LID BACK

COMPRESSOR
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NexRev
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Texas Pilot Test Store:
2011 kWh Consumption vs. 2009/2010 Average

160,000 -
VFD Retrofit on January 3, 2011 m
|

22%

Savings = 16%
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Intellicon CAC




The Operational Impact

Reduction in Reduction in Reduction in
Demand  Compressor On/Off
Charges*  Run time**  Cycles**

(Bossee
Inteflic o~ EAE

N

*Con Edison Repart; April 5, 2000
**Brookhaven Nationsl Lab resuhts from 2007 study prepared by NYSERDA

RTU Solution

Dynamic Energy Management System for Roof Top Units
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Rawal APR
Control




APR Control Installation
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Encycle Swarm
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Automated Fault
Detection and

Diagnostics




Space Temp &
Humidity

Loose Fan Belt

Duct & Filter Blockage

Low/High Refrigerant
Outside Air Damper

Heater Failure

Sensor degradation
and/or failure
Condensor Coil

Fouling

No
No
Evaporator Flow No
Condensate Flow No

Discharge Air Temp Yes
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Remote
Monitoring and

Control




kWh
Consumption

Temperature
and Setpoint

VFD Speed

Damper
Position

Space CO2

HVAC On/Off
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Energy & Cost
Savings




Digi-RTU

TWT-CATALYST

Enerfit

NexRev DrivePak

ARC

Intellicon CAC
Pace3 by Pace

Controls
Rawal APR

50% - 65%

20% - 50%

50% +

20% - 30%

10% - 20%

15% - 20%

12%

15% - 30%

60%>
not shown
not shown
not shown
not shown
not shown

not shown

10-15%
not shown
not shown
not shown
not shown
not shown

none

not shown

70%>

none
not shown
not shown
not shown
not shown
not shown

not shown

Encycle Swarm Logic

up to 25%
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Summary
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Product

Digi-RTU

Transformative
Wave Catalyst

Enerfit

NexRev Drive pak

Intellicon CAC

Rawal APR Control

PACE3 by Pace
Controls

Encycle Swarm
Logic

Type
Supply fan and compressor
VFD with economizer, DCV
and FDD
Supply fan VFD with
economizer,DCV and FDD

Fan VFD control

Fan VFD control

Compressor controller

Hot gas bypass

Compressor and heating
controls

Swarm Logic to wirelessly
control multiple equipment
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Pros Cons

Supply fan and compressor
savings, DCV, economizer
optimization

Installation requires factory certified
technicians

Supply fan savings, economizer

optimization No compressor modulation

Fast installation, modulates

supply fan No compressor modulation

Supply fan savings Modest cost savings

Savings limited to 10-20%, no fan

Compressor savings by cycling modulation

Capacity modulation up to 50% Possible oil return issues, no controller

No fan modulation, modest savings of 15-

Compressor modulation 20%

15%-30% savings claimed No VFD savings
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