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Agenda

1. Smart Lab Metering and Dashboards

2. Smart Lab vs. Previous BestPractice

3. Lab EnergyUse, 2001 vs. 2010 

4. Smart ContinuousCommissioning



UC Irvine is signatory to the Presidents Climate Action 
Commitment

The University of California will design and build all new 
laboratory buildings to a minimum standard equivalent to a 
LEEDÊ-NC ñSilverò rating.

The University of California policy for all new building projects, 
other than acute-care facilities, to outperform the required 
provisions of the California Energy Code (Title 24) energy-
efficiency standards by at least 20 percent. (UC Irvineôs goal is to 
outperform by 50%)

First cost vs. lifecycle is not only economic but environmental. 



UCIôs Goal is to reduce lab energy consumption by 

50%

Implement Smart Labs
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2001 Best Practice Gross Hall 2010 SmartLab

Air-handler/filtration airspeeds                       400 ft/min. max 350 ft/min. max

Total system (supply + exhaust) pressure-drop 6 in. w.g. <5 in. w.g. (incl. dirty filter allow.)

Duct noise attenuators Few None

Occupied lab air-changes/hr. (ACH) 6 ACH             4 ACH w/contaminant sensing

Night air-change setback (unoccupied) No setback 2 ACH w/occupancy + contaminant sensing

Fume hood face-velocities                                                      100 FPM 100 FPM

Fume hood face-velocities (unoccupied) 100 FPM                      60 FPM (Zone Presence Sensors)

Exhaust stack discharge velocity ~3,500 FPM ~2,100FPM Wind Tunnel Modeled

Lab illumination power-density 0.9 watt/SF 0.6 watt/SF w/LED task lighting

Fixtures near windows on daylight sensors No Yes

Energy Star freezers & refrigerators No Yes

Out-perform CA Title 24 20-25% 50%



Zone Level 
Use

Building 
System Use

Total Energy 
Use

Building Electric 
and Gas Meter

EMS, Sub 
Metering

HVAC, Pumps, 
Chillers

EMS, CDCV

Fume Hood Use, 
IAQ, Thermal 

Demand 

Sub Metering

Lighting, Plug Load

EMS

Boiler, Water 
Heater

CDCV, EMS

Reheat



Meter Specs
12 Channels Per Board

Meter accuracy: +/- 0.5% (0.25% Typ.)

V, I, Active Energy, Reactive Energy, 
Power Factor

Current Transformer Specs
Sensor Accuracy: +/- 1%

/¢Ωǎ сл-400 Amps

Clamp on installation
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Multiple Users 

EnerACQ User Interface

User PC

EnerACQ User Interface

User PC

Individual 12 Channel Meters





Lighting

Requirements

Environmental

Impact

HVAC System

Size

Building

Shell

The building shell will effect every system within the facility 

BUILDING ENVELOPE



Window Shades

Light Colored Concrete

Shaded entry via setback and 
overhang elements 

BUILDING ENVELOPE



T-24 Cool-roof material
R-30 roof insulation

BUILDING ENVELOPE



BUILDING ENVELOPE

Ultra-high-performance glazing

Light Shelves 



BUILDING ENVELOPE

Landscape belts at building 
perimeters reducing heat and 
reflection impacts

Drought tolerant vegetation 
using minimal reclaimed 
water



1. Lighting should be as flexible as the possible

2. Provide task lighting when additional 
illumination is needed

3. Encourage occupants to be conscious of their 
lighting needs

4. Do not discount the synergistic savings of 
heat produced by over illuminated spaces

LIGHTING



LIGHTING



LIGHTING



LIGHTING

Sequence

Zoning
Lighting is controlled per lab bay not per 

lab to maximize savings



Magnetically mounted 
LED Task Lighting



1.Maximize occupant comfort
2.Minimize air change rates
3.Maintain lab safety
4.Provide a right sized system that 

is both variable and efficient
5.Make use of dashboards to 

review energy consumption and 
indoor air quality



Operable Windows are 

interlocked with the HVAC 

system



When the window opens the 
supply diffuser is closed



1. Monitors the indoor air quality of multiple zones 
through a network of structured cables and air data 
routers

2. Analyzes the sampled air with a battery of sensors

3. Provides the lab air control system with an input for 
increased ventilation when necessary. 

4. The system is only an input to your lab air control 
system, no different than a thermostat, or sash 
position sensor.

Minimum of  4 air changes per hour in occupied labs

Minimum of  2 air changes per hour in un-occupied labs



Air Change Rates

IAQ

Sash position of each fume hood

Occupancy

Relative Humidity

Temperature

Total Supply

Total Exhaust



1. Room sensor mounted in general exhaust duct samples a 

packet of air

2. Packet of air is routed to the Sensor Suite

3. Sensors measure indoor air quality

4. Information Management System determines need for 

increased ventilation, commands VAV controllers, and serves 

data to a web server.

5. System monitoring is available via a web based interface.

C

D

C

V



Safety

Red Buttons

LDU (Lab display unit)

Energy Savings

Occupancy sensors



Red ButtonςIn the event of a 
chemical spill or other event 
requiring increased ventilation in a 
lab, an emergency ventilation 
override button has been installed. 
Pressing this button will increase 
air change rates to maximum while 
maintaining negative lab 
pressurization. This button should 
not be pressed in the event of a 
fire! 



ïCurrently in use at 
Gross Hall
ïProgrammed to 

display ACH, 
occupancy status and 
ventilation offset 
information within lab
ïProvide real time 

feedback to lab 
occupants





Å Fume hood usage range
Å This hood shows usage between 

0% open and 65% open. 

Å Change in average sash position from the month prior
Å Red indicates poorer average green indicates 

improved average sash management



Smart Labs are not just 
controls and sensors.

Smart Labs provide 
real time feedback as 
well as monthly 
reporting data that is 
actionable. 

Return on investment 
is directly affected by 
lab practices.
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Total Flow & ACH
All labs, Sunday to Saturday

Total Supply

Total ACH
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RM 1200B.RM 1200 ACH



The delta between 6 air changes per hour of previous labs 

designs and the 4/2 ACH of Gross Hall is yielding 

~$58,000 per year in energy savings.


