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WHAT IS ENERFIT? 

Enerfit is a patented retrofit system for single zone 
HVAC units.  
 
Using a customized set of hardware, controls and 
logic, it dynamically scales the electrical and 
mechanical capacity of generally oversized HVAC 
units to yield massive energy savings and 
increase user comfort. 
 

 



ENERFIT 
what’s in the box? 



Enerfit Controller VFD  
(Variable Frequency Drive) 

Enerfit Face Damper 
(Used with face split DX 

Coils) 

 

ENERFIT COMPONENTS 



ENERFIT COMES IN 3 DIFFERENT 
VERSIONS: 

V
1 

VERSION 1 (V1) operates in conjunction with your 
existing HVAC unit controls or thermostat.   
 
It monitors heating and cooling calls from the unit 
controller or thermostat and integrates them into the 
Enerfit control logic.   

VERSION 2 (V2) is a complete direct digital control 
system.  It can operate as a standalone controller for 
your unit or as open-protocol BACnet HVAC unit 
controller.  
 
Version 2 can operate in conjunction with the factory 
RTU controls or replace them entirely (V2 BACdrop).  

VERSION 3 (V3) works with chilled water systems 
and allows installers to use the same board, plugs 
and service tools that work with the DX rooftop & 
split systems. 

V
2 

V3 



ENERFIT COMES IN 3 DIFFERENT 
VERSIONS: 





ENERFIT COMES IN 3 DIFFERENT 
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Enerfit addresses the differences in the 
two primary evaporator coil circuiting 
schemes: 

 
INTERLACED & 
FACE-SPLIT 

 

ENERFIT FACE DAMPER 



	


	



COMPRESSOR 2 

COMPRESSOR 1 

CIRCUIT 2 

SIDE VIEW FRONT/BACK VIEW 

NO DIVIDER 

EVAPORATOR COILS: 
INTERLACED 



	


	



COMPRESSOR 2 

COMPRESSOR 1 

CIRCUIT 2 

SIDE VIEW FRONT/BACK VIEW 

CIRCUIT 1 

DIVIDER 

EVAPORATOR COILS: FACE-SPLIT 

TOP COIL 

BOTTOM COIL 



IMPROVES 
COMFORT 

•  Passive dehumidification 

•  Reduces drafts 

•  Reduces air noise 

•  Controls CO2 levels 

ENERFIT:  what does it do? 



CASE STUDY: SPACE RELATIVE 
HUMIDITY 

ENERFIT:  what does it do? 



ENERFIT:  what does it do? 

REDUCES MAINTENANCE 
COSTS 

•  Reduces belt wear & tightening 
frequency 

•  Extends lubrication intervals 

•  Lowers filter change frequency 



EXTENDS UNIT LIFE 
•  Eliminates starting torque on fan and 

motor bearings 

•  Improves compressor motor cooling 

•  VFD adds safety protection for entire 
unit 

ENERFIT:  what does it do? 



ENERFIT 
how do you service it? 



 
	


	


	


	


	


	


	


	


	


	


	



ENERFIT EMT 
(ENERFIT MONITORING TOOL) 

It was designed to be a quick and 
simple way to find out what’s going on 
not only with Enerfit - but also the unit - 
in real time. 
 
Connecting an EMT should be the first 
step to troubleshooting any Enerfit 
installation.  It connects to the Enerfit 
controller and gives read-only access 
to over 20 different control points and 
alarm codes. 

Every job site comes standard with 
an EMT.   



ENERFIT EMT 
(ENERFIT MONITORING TOOL) 

It connects to the Controller Enclosure and 
does not require the technician to unscrew 
the controller lid. 
	


	


	


	


	



EXTERNAL 
RJ45 JACK 

Point Details 
and Units are 
printed on 
back of EMT 
lid flap for 
easy 
reference. 
	


	


	





Improves 
comfort 

 

SUMMARY:  
HOW DOES ENERFIT REDUCE 
OPERATING COSTS? 

Extends 
the life of 
your unit 

 

Reduces 
maintenance 

cost 

 

Reduces 
HVAC 

operating 
cost 



SUMMARY:  
HOW DOES ENERFIT REDUCE 
OPERATING COSTS? 















Off-the-Shelf, Non-DDC Solutions 

•  W7220A1000 –  JADE economizer controller 
•  MS3105J3030 –  economizer actuator, spring return, 44 lb-in torque 

(smaller 27 in-lb size available when needed) 
•  C7400S1000 – outside air temp & hum sensor 
•  C7400S1000 – return air temp & hum sensor 
•  C7250A1001 – mixed air temp sensor 
•  C7232A1016 – wall-mounted CO2 sensor w/o LCD 
•  TH8320R1003 – VisionPRO commercial programmable stat w/ 

economizer occupancy interlock 
•  THM6000R1002 - optional internet gateway for above stat 
•  HVFDSD3C0030G100 – 3hp, 480v, SmartVFD… sizes, voltage, model 

#, and costs will vary for each existing RTU, 3 to 10hp which should 
take care of 7.5 to 25 tons 

•  (4) DPDT relays 
 
About $1,900 for a 10 ton RTU 





Compressor Capacity 
Control 



Full or Part Load? 



Full or Part Load? 



Full or Part Load? 



Full or Part Load? 



Full or Part Load? 



Capacity Control Options for DX RTUs 

•  On/Off – single fixed speed compressor 
•  Multiple, staged compressors 

–  Saves energy 
–  Improves humidity control 
–  Cannot be retrofitted 



Unloaders 

•  Reciprocating compressors only 
•  Saves some energy 
•  Improves humidity control 
•  Can be easily retro-fitted 
•  Pressure unloaders vs. electric unloaders 



Hot Gas Bypass (HGB) 

•  Improves humidity control 
•  Can be retro-fitted 



APR Control – Rawal Devices 

•  Improves humidity control 
•  Can be retro-fitted 
•  Uses about 12% less energy than 

standard HGBP 



Copeland Digital Scroll 

•  Modulates compressor capacity output 
from 10 to 100% 

•  Improves humidity control 
•  Can be retro-fitted, but not easily 
•  Uses about 30% less annual energy than 

standard HGBP 



Variable Speed 

•  Scroll, rotary, screw, or centrifugal type 
compressors 

•  Modulates compressor capacity output 
from 20 to 100% 

•  Improves humidity control 
•  Can be retro-fitted, but not easily 
•  May use less energy than Digital Scroll 



Final Thoughts & Additional 
Resources 



Cumulative Savings… 
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Cumulative Savings… 



Cumulative Savings… 



Cumulative Savings… 



Cumulative Savings… 



Cumulative Savings… 



Cumulative Savings… 



Occupancy Sensors 

•  Motion & Thermal Detectors 
–  Control lights 
–  Relax HVAC setpoints 

•  Security system interlock 
–  Swipe out of building with key fob and 

automatically turns off lights in your office and 
relaxes HVAC setpoints 

•  Light activated thermostats 
–  Control HVAC when lights on 
–  Payback less than 3 months 

•  Operable window and door interlock 
–  Disables zone heat/cool/vent 



Building Automation Systems 

•  Centralized controls 
•  Change scheduling for multiple 

HVAC units at same time 
•  Monitor “health” of equipment 
•  Internet accessible 
•  Alarming via text msg or email 
•  Collect/trend data 
•  Integrate to lighting control or 

security system 



“Right Sizing” Equipment 

•  On average building fan systems in the US are 
oversized by 60%* 

•  Most chillers are oversized by 50 to 200%** 

•  Spend < 1% of operation at full load 
–  Don’t add “safety factors” when sizing or selecting 

•  Better dehumidification 
–  Smaller equipment will dehum better allowing higher 

cooling setpoints 

•  Less temperature swings 
–  Equipment runs even cycles instead of rapid on…off…on… 

•  Lower first cost 
–  Smaller is better 

*John Hopkins Univ. AICGS Policy Report **US EPA Report “Good Energy Management is Good Business” 



Worker Productivity Costs MORE than Energy 

Pie charts: ASHRAE Journal 
July 2013 

Table: U.S. Department of 
Energy July 2002 



Supporting Documents Available 

•  Advanced Rooftop Control (ARC) Retrofit: Field-Test Results 
–  Pacific Northwest National Labs (July 2013) 

•  Single-Zone VAV Performance Evaluation 
–  Quest Energy Group (Feb. 2010) 

•  Energy Savings and Economics for Advanced Control Strategies for 
Pakcaged AC Units with Gas Heat 

–  Pacific Northwest National Labs (Dec. 2011) 
•  Staged Air Volume System – 2-Speed Fan Control Strategy for 

Packaged RTUs 
–  Carrier Corp. (March 2012) 



Supporting Documents Available 

•  Identifying Energy Savings Potential on Rooftop Commercial Units 
–  Ecotope, Inc. & Eugene Water & Electric Board 

•  How People Actually Use Thermostats 
–  Lawrence Berkley National Labs (2010) 

•  Unique Approach to Part Load Operation and Energy Savings for 
Unitary Applications 

–  Carrier Corp. (May 2010) 
•  Understanding Single Zone VAV Systems 

–  Trane (April 2013) 
•  Review of Commercial RTU Field Studies in the Pacific NW and CA 

–  New Buildings Institute (Oct. 2004) 



Resources 

•  ASHRAE 90.1 
–  Updated every 3 years 
–  Specifies minimum energy performance for 

new buildings 
–  www.ashrae.org 

•  International Energy Conservation 
Code (IEEC) 

–  www.iccsafe.org 

•  Advanced RTU Campaign 
–  New effort to promote RTU efficiency 
–  Tools, calculators, webinars, etc. 
–  www.advancedrtu.org 



Resources 
•  ASHRAE Advanced Energy Design Guides 

–  Prescriptive approach by climate zone 
–  30% Guides 

•  Save 30% more energy than ASHRAE 90.1-1999 
•  6 versions published: Office, Retail, School, Warehouse, Hotel, Healthcare 

–  50% Guides 
•  Save 50% more energy than ASHRAE 90.1-2004 
•  4 versions published: Office, Retail, School, Hospital 

–  Free download at www.ashrae.org/aedg 



Resources 



Ryan R. Hoger, LEED AP 
708.670.6383 
ryan.hoger@tecmungo.com 



Special Thanks to those who allowed me to use their slides or 
graphics today… 

Ryan R. Hoger, LEED AP 
708.670.6383 
ryan.hoger@tecmungo.com 




