Zero Energy Commercial Building – Lighting Subgroup
Defining the Problem

1. The baseline – a typical commercial building

a. Indoor lighting

i. Linear fluorescent

ii. CFL

iii. CMH

iv. Incandescent

b. Outdoor/Parking Lighting

2. The goal – self generated power for lighting

a. Depend on building configurations

b. X% reduction in annual lighting power consumption

c. More than just an absolute reduction

i. peak vs average vs cumulative

ii. interaction with other building systems to load balance

d. What needs to be achieved?

i. Reduction in power usage – peak, average and cumulative – How much?
ii. Indoor lighting 

1. effective annual power consumption of X watts per square foot

2. maintain quality of light

3. Integrate with controls 

4. Integrate with building system – load balancing, energy storage, etc.

iii. Outdoor lighting 

1. effective annual power consumption of ____

2. maintain safety and perception of safety

3. minimize stray light (dark skys)

4. what else?

The Current Favorites for Achieving Zero Energy Buildings
1. Indoor

a. CFL/linear fluorescents

i. Excellent improvements in efficacy over previous generations
ii. Still improvements in fixture efficacy to be made in CFL downlights but source efficacy will ultimately limit

iii. 85-90% efficient linear fluorescent fixtures already available, without unexpected improvements in source efficacy cannot be the ultimate solution 

b. LED

i. Estimated to peak at maximum source efficacy of  ~250 lpW
ii. Directionality can allow for high fixture efficacy (e.g. 90-95%)

iii. Directional lighting can allow for lower overall lighting levels or only high lighting levels when needed and in areas where needed
iv. Is 240 lpW enough?

v. What will it cost to achieve 240 lpW?

1. LED cost is a trade off with performance

a. More LEDs, less current, higher efficacy, higher LED cost, smaller heatsink cost

b. Less LEDs, higher current, lower LED cost, larger heatsink cost
c. Longer lifetime, more cost

d. More advance controls (dimming, etc) – more cost

e. Higher CRI, more cost

f. Higher power factor, more cost

2. LEDs typically have a different pricing model, it costs more to make more light – Is this a positive or a negative?

a. Lumen based pricing may facilitate more efficient lighting designs

b. Existing lighting is largely based on fixture cost and not lumen output so there may be resistance to LED pricing structure which could slow adoption

c. OLED

i. Excellent prospects for diffuse lighting

ii. Efficacy could be?
iii. Cost Issues

iv. Barriers to acceptance

d. Other technologies?

2. Outdoor Lighting

a. What categories do we put here?

3. Putting it all together

a. The lighting design of the future

b. The integrated building of the future
c. Does this achieve the goal or will it take “the next big thing?”

What help do they need?


1.
Policy


a.
Efficiency Standards



b.
Is Energy Star a good thing? Is it a race to the bottom?



c.
Tax consequences – Simplifying tax credits so people use them

d.
Expense vs. expenditure – How do you get the capital guys and the maintenance guys in the same room, on the same budget?


e.
Is energy performance contracting delaying advancement?

2.
Education



a.
Lighting design


b.
Building design



c.
Use habits


3.
Research and Development


a.
LED



b.
OLED



c.
Other


4.
Standardization – good or bad?

