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Presenter
Presentation Notes
About JPL	NASA Center, only NASA FFRDC, Operated by Cal Tech	Established as an Army facility in the late 1930’s and early 40’s	165 acres in Pasadena, Ca	2.6 million square feet of building space	126 buildings 	Median age of the buildings is 52 years	Over 6000 employees and contractors on site daily



Jet Propulsion Laboratory, Pasadena, CA



Introduction:

• NASA contracted with Clark Energy Group for multiple Energy 
Conservation Measures (ECM) at the Jet Propulsion Laboratory, 
Pasadena, Ca

• Contract Value: $35.9M  (life cycle cost savings with $18.8M invested)

• Contract Duration: 22 years
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Presentation Notes
Energy Savings Performance Contract (ESPC)Investments (including financing) paid for through energy savings over timeContract originated in 2011



ECM Summary

Domestic Water Retrofit toilets, showerheads, faucets, and kitchen 
sprayers campus-wide 

RO Water Revise operations of reverse osmosis/deionized water 
system and install VFD and DI water pumps 

Irrigation Repair the existing system, upgrading components, 
install rain sensing equipment, install well water 
harvesting 

Lighting Upgrade lighting to T8s and LEDs 

Electric Load Shifting Install new controls with scheduling for chilled water 
filtration pumps 

Presenter
Presentation Notes
This is the list of Energy Conservation Measures (including water conservation)Mostly “low hanging fruit” opportunities, common measures taken to improve efficiencies   (Steve to articulate and quantify number of chillers, VFD’s and T8 lamp retrofits plus other significant achievements)	BAS scheduling and set points	Chiller replacements and HVAC upgrades	VFD’s	Solar system – yield not as expected due to required access isles for 	maint.	Water conservation including recovering ground water for cooling 	    tower makeup	Building envelop and weatherization measures		



Envelope Weatherization to reduce infiltration/exfiltration, 
insulation in targeted areas that are currently 
insulated, and window films to reduce solar heat gain 

Solar PV Install a 273kW PV system on the roof of Building 301 

Retro-commissioning Implementation Period Retro-commissioning 
performed in conjunction with Phase I and 
Performance Period Retro-commissioning (Note: This 
was expanded to include changes to the compressed 
air system as well) 



Buildings 126, 156 & 198 Upgrade BAS and scheduling 

Building 161 Mechanical Upgrade BAS and scheduling, upgrade hot water plant to variable flow 
with OAT reset, and install DP sensor on chilled water loop 

Building 170 Mechanical Replace chiller, upgrade to variable flow chilled and condenser water 
loops, upgrade BAS and scheduling 

Building 183 Mechanical Replace chiller, upgrade to variable primary flow chilled water loop, 
upgrade BAS and scheduling, and upgrade variable flow condenser 
water loop 

Building 200 Mechanical Replace chiller, upgrade to variable flow chilled water loop, and 
upgrade BAS and scheduling 

Building 233 Mechanical Replace chiller with Turbocor and reset, upgrade to variable flow 
chilled and condenser water loop, convert AHU to VAV, and upgrade 
BAS and scheduling 

Building 238 Mechanical Upgrade BAS and scheduling, and upgrade to variable flow chilled 
water loop 

Building 303 Mechanical Replace chiller, upgrade to variable primary flow chilled water loop, 
and upgrade to variable flow condenser water loop 

Building 317 Mechanical Upgrade BAS and scheduling, and reset AHU duct static pressure 



Focus of Presentation

Building Envelope and Weatherization

Presenter
Presentation Notes
This will be the area of emphasis for this presentation	Why:  well, “it’s the building, stupid”	All the systems we have talked about are in place to support the 	building and its occupants	Lets see what we can learn about this from history
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This is an example of “Adobe Acrhecture” frequently found in the Southwest	Although a new structure this building follows the basic principles used 	to minimize heat gain into the interior	Note the thick walls		the deep set windows – note natural window shading			and the overhang at the doorsThis was the practice back then: make the interior as comfortable as possible even though the building is situated in a hostile environment			
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Another feature to manage interior comfort was the use of high ceilings – heat risesIn the southeast many homes had floor to ceiling double hung windows to facilitate natural air flow through convection
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The use of broad overhangs around buildings was another technique to reduce the effects of direct sun lightNote the Spanish tile roof – also a thick mass with air space below to insulate the interior from heat gainTHEN CAME CHEAP ENERGY !!!!	Remember when cost per kilowatt hours were measured in mills (that’s 100th’s of a cent)	So, what did we do with building designs
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Open, extreme use of glass, minimally insulated roofs	Heavily compensated for via mechanical cooling and heating
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Another example – note lack of roof overhang and lack of shading
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The ultimate example	Post and beam style, glass exterior walls, minimal (if any at all) roof 	insulation To really understand how obscene this is you need to know that this house is in Palm Springs, California where it is over 100 degrees every day for four to five months out of the year.This is one huge heat sink with an incredible HVAC systemWhat does all this mean:  we abandoned efficient building designs because energy was cheap – we got lazy and are paying the priceThen came the oil embargos of Oct 1973 and Dec 1979  - the ultimate “wakeup call” and our introduction to the realities of “limited supply”At JPL, with the median age of our buildings at 45 years, we have 60’s and 70’s design practices throughout



Weatherization Activities

• Locations:  115 Buildings

• Window Film

• Weather-stripping on doors

• Thermal boards at soffits

• Calking of building penetrations   
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Taking all of this to mind, what did Clark and the team do?  (Review list)	As one of the ECM’s – the building envelope was addressed	This is “high hanging fruit”  - somewhat unique to the ECM shopping 	list
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Here is one building where window tinting was appliedNote the absence of shading, although designed in the early 1980’s.  I guess we are slow learners when it comes to conservation of resources
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Another window tinting effort.	This is the south facing exterior of a nine story building built in 1963.  		There was some recognition of heat gain because the south face glass 	is double pane (probably not gas filled considering the year built).  The 	north side however is single pane (why not 	double too?).	Also note the absence of any form of shading – direct sun exposure from 	the south
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Now this is when the presentation gets really exciting  -  door seals	This is a brush threshold seal
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Rubber door frame seal.	We are learning that these elements are subject to damage from people or material traversing the doorway – they are not maintenance freeThese techniques reduced the average door gap from 0.349 square feet to near zero



Presenter
Presentation Notes
A double door seal – difficult and not quite 100% effective
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Another threshold seal, this time utilizing rubber against the threshold plate
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One more rubber door seal – think of your refrigerator at home



Weatherization Financials

• Cost of weatherization ECM:  $1.7M

• Annual Savings:  $132K

Presenter
Presentation Notes
As I said – this is high hanging fruit	There is a payback, but detailed analysis is required, installations are 	labor intensive, and it is difficult to quantify savings In closing  - thank you very much for letting us tell you the Clark/JPL storyAny questions?
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