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Proposed Code Change History

• Title 24 is required to be at least the equal in 
ffi i t th ti l l l denergy efficiency to the national level codes 

(IECC/ASHRAE).

– The ASHRAE 90.1 model code sets LPD values 
for spaces; some of these allowances are morefor spaces; some of these allowances are more 
stringent than currently set in Title 24.
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Proposed Code Change Overview

Nonresidential Lighting – Indoor LPDs
• Adjust existing LPD values in the:• Adjust existing LPD values in the: 

Area Category Method table
Complete Building Method tableComplete Building Method table 
Tailored Method tables
– This CASE will affect some NR building types, but g yp ,

not all, depending on affected spaces.
– This will be a change to Prescriptive requirements.
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Proposed Code Change Overview

• Impacts LPD values in the Area Category 
M th d (T bl 140 6 C) C l t B ildiMethod (Table 140.6-C), Complete Building 
Method (Table 140.6-B), and Tailored Method 
(Table 140 6 G)(Table 140.6 G).
– Directly, the area category LPD allowances are 

compared between Title 24 and ASHRAE 90.1p
– Indirectly, adjust the Complete Building LPD

allowance for some impacted building types
I di l lib h T il d M h d LPD– Indirectly, calibrate the Tailored Method LPD to 
keep consistent performance through all three 
methods
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Current Code Requirements – Table 140.6-C
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Current Code Requirements – Table 140.6-B
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Current Code Requirements

• ASHRAE 90.1-2013
– ASHRAE 90.1-2013 is the comparison standard
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Typical Practices

• Designers typically use “up to” the available 
LPD llLPD allowance.
– Interior lighting is tradable within 

conditioned/unconditioned spaces so anyconditioned/unconditioned spaces, so any 
overage produced in one area can be “banked” for 
use in other areas.

– Alternatively, a designer can over-design a space 
to meet the LPD, resulting in higher light levels 
than needed per IES criteria.than needed per IES criteria.
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Trends

• Lighting technology is improving. 
– HPT8 lamps are marginally better than they were 

5 years ago, but much more prevalent.
– LED light sources are rapidly improving– LED light sources are rapidly improving.

• Due to EISA-2007, the basis of design is now 
HPT8 lamps.HPT8 lamps.

• LPD allowances are going to become 
increasingly less restrictive to design if they g y g y
remain unchanged as new light source 
technologies continue to improve (LED).
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Trends – Light Source Technology
LEDs Are Improving Rapidly…

T-8 Introduction
HPT-8 Introduction

T 8 Introduction
EISA
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… While Others Are Slowly Improving



Trends – Luminaire Technology
LEDs are going to be the Best Source…
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… Possibly Sometime This Year!



Methodology for Analysis

1. Establish Lighting Design Criteria
Adj t f ifi d i it i if ifi it i ill i– Adjust for specific design criteria if specific criteria will require 
additional design consideration (vertical illuminance requirements, 
etc.).

2 Determine Reasonable Baseline Conditions2. Determine Reasonable Baseline Conditions
– Light source baseline (mostly HPT8 lamps)
– Luminaire baseline (mostly commodity-grade fluorescent 

d t )products)
– Space conditions (70-50-20 mostly for reflectances)
– Light Loss Factors (based on lamp data and reasonable luminaire 

f t )factors)

3. Run Lumen-Method Calculations to establish LPD 
associated with general illuminance design criteria.
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Methodology for Savings Analysis

Energy and Demand Impacts
– Spreadsheet analysis (not building simulation)
– Determine LPD reductions (W/sf) compared to 

current T24 (2013)current T24 (2013)
– Statewide energy and demand impacts (kWh/kW)

• for new/retrofit systemsy
• Based on amount of impacted space types or 

building types (2006 CEUS data) 
TDV l ( d d d) b li t– TDV values (energy and demand) vary by climate 
zone
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Initial Data and Findings
Functional areas under scrutiny:

Title 24 2013 Table 140.6‐C ASHRAE 90.1‐2013 Table 9.6.1

Primary Function Area LPD Common Space Type LPD
Auditorium Area 1.5 Audience Seating Area in an Auditorium 0.63
Auto Repair Area 0.9 Vehicular Maintenance Area 0.67
Convention, Conference, Multipurpose 
and Meeting Center Areas

1.4 Conference/Meeting/Multipurpose Room 1.23

( b /l l
Dining Area 1.1

Dining Area (in a bar/lounge or leisure 
dining)

1.07

Electrical, Mechanical, Telephone Rooms 0.7 Electrical/Mechanical Room 0.42
Exhibit, Museum Areas 2 Museum (general exhibition area) 1.05
Financial Transaction Area 1.2 Banking Activity Area 1.01

Hotel Function Area 1.5 Conference/Meeting/Multipurpose Room 1.23

Kitchen, Food Preparation Areas 1.6 Food Preparation Area 1.21
Laundry Area 0.9 Laundry/Washing Area 0.6
Library Area – Reading Areas 1.2 Library (reading area) 1.06
Lobby Area – Main Entry Lobby 1.5 Lobby (all other lobbies) 0.9
Lobby Area – Hotel Lobby 1.1 Lobby (in a hotel) 1.06
Locker/Dressing Room 0.8 Locker Room 0.75

Lounge Area 1.1
Lounge/Breakroom (in a healthcare 
facility)

0.92

Malls and Atria 1.2 Retail Facilities (mall concourse) 1.1
T i F ili ( i l i k
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Transportation Function Area 1.2
Transportation Facility (terminal ticket 
counter)

0.8

Waiting Area 1.1 Seating Area, General 0.54
All Other Areas 0.6



Initial Data and Findings
It’s been a while since values have changed…

Code Cycle Current 
Value Adopted

P i F ti A LPD C S T LPD

Title 24 2013 Table 140.6‐C ASHRAE 90.1‐2013 Table 9.6.1

Primary Function Area LPD Common Space Type LPD
Auditorium Area 1.5 Audience Seating Area in an Auditorium 0.63 2005
Auto Repair Area 0.9 Vehicular Maintenance Area 0.67 2008
Convention, Conference, Multipurpose 
and Meeting Center Areas

1.4 Conference/Meeting/Multipurpose Room 1.23 2005

Dining Area (in a bar/lounge or leisure
Dining Area 1.1

Dining Area (in a bar/lounge or leisure 
dining)

1.07 2001

Electrical, Mechanical, Telephone Rooms 0.7 Electrical/Mechanical Room 0.42 2001
Exhibit, Museum Areas 2 Museum (general exhibition area) 1.05 2001
Financial Transaction Area 1.2 Banking Activity Area 1.01 2005

Hotel Function Area 1 5 Conference/Meeting/Multipurpose Room 1 23 2005Hotel Function Area 1.5 Conference/Meeting/Multipurpose Room 1.23 2005

Kitchen, Food Preparation Areas 1.6 Food Preparation Area 1.21 2005
Laundry Area 0.9 Laundry/Washing Area 0.6 2001
Library Area – Reading Areas 1.2 Library (reading area) 1.06 2001
Lobby Area – Main Entry Lobby 1.5 Lobby (all other lobbies) 0.9 2001
Lobby Area Hotel Lobby 1 1 Lobby (in a hotel) 1 06 2005Lobby Area – Hotel Lobby 1.1 Lobby (in a hotel) 1.06 2005
Locker/Dressing Room 0.8 Locker Room 0.75 2001

Lounge Area 1.1
Lounge/Breakroom (in a healthcare 
facility)

0.92 2001

Malls and Atria 1.2 Retail Facilities (mall concourse) 1.1 2001

T t ti F ti A 1 2
Transportation Facility (terminal ticket 

0 8 2005
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Transportation Function Area 1.2
p y (

counter)
0.8 2005

Waiting Area 1.1 Seating Area, General 0.54 2005
All Other Areas 0.6 2001



Initial Data and Findings

• Opportunity exists to reduce LPD values in 
tmany space types.

• It is not possible to reduce all spaces entirely 
to the level of the current ASHRAE valuesto the level of the current ASHRAE values. 
Possible reasons:

• Area categories are defined differentlyArea categories are defined differently.
• Different lighting design models and design 

assumptions.
• Different code allowances or tradeoff assumptions –

not completely equivalent building models to 
determine allowances.
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Proposed Code Requirements

• Proposed Title 24 Revisions
– LPD values in Table 140.6-C.
– LPD values in Table 140.6-B (Complete Building 

Method) where the change in an area categoryMethod) where the change in an area category 
impacts a large area of a building category. 

• Auditorium
• Convention Center• Convention Center
• Financial Institution
• Library
• Medical/Clinic Buildingg
• Restaurant
• School

– LPD values in Table 140.6-G (Tailored Method) to 
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( )
adjust for HPT8 lamps (10%, not done in previous 
revision cycle).



Proposed Code Requirements

• Recommended changes, Table 140.6-C
ASHRAE 90.1‐2013

Title 24 2016 PROPOSED
Table 140.6‐C

Primary Function Area LPD LPD
Auditorium Area 1.5 0.63 1.4
Auto Repair Area 0.9 0.67 0.9 (Remain as‐is)

Title 24 2013 Table 140.6‐C

p ( )
Convention, Conference, Multipurpose 
and Meeting Center Areas

1.4 1.23 1.2

Dining Area 1.1 1.07 1.0
Electrical, Mechanical, Telephone Rooms 0.7 0.42 0.55
Exhibit, Museum Areas 2 1.05 1.8 (Includes display ltg.)
Financial Transaction Area 1.2 1.01 1.0
Hotel Function Area 1.5 1.45 1.4
Kitchen, Food Preparation Areas 1.6 1.21 1.2
Laundry Area 0.9 0.6 0.7
Library Area – Reading Areas 1.2 1.06 1.1
Lobby Area Main Entry Lobby 1 5 1 06 0 95Lobby Area – Main Entry Lobby 1.5 1.06 0.95
Lobby Area – Hotel Lobby 1.1 0.9 0.95
Locker/Dressing Room 0.8 0.75 .7 (Add exemption)
Lounge Area 1.1 0.92 0.9
Malls and Atria 1.2 1.1 0.95

0.36 (concourse)
0 5 & b
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Transportation Function Area 1.2
( )

0.53 (baggage)
0.8 (ticketing)

0.5 concourse & baggage
1.0 ticketing

Waiting Area 1.1 0.54 0.8
All Other Areas 0.6 n/a 0.5



Proposed Code Requirements

• Table 140.6-C Issues
– Auto Repair Area has a high target illuminance area and 

cannot be reduced without difficulty meeting criteria. No 
change recommended.

– Exhibit, Museum Area is not directly comparable; ASHRAE 
exempts display lighting, Title 24 does not. Otherwise, the 
modified allowances are now very similar.

– Propose a new exemption for lighting specifically intended 
for makeup, hair, and costume preparation in performing arts 
dressing rooms. This will allow the Locker, Dressing Room 
ll t b d dallowance to be reduced.

– Propose splitting the Transportation Function Area into 
two categories; Ticketing Area, and Concourse and 
B
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Proposed Code Requirements

• Recommended changes - Complete Building 
M th d T bl 140 6 BMethod, Table 140.6-B

Title 24 2016 PROPOSED
T bl 140 6 B

Title 24 2013 Table 140.6‐B
Table 140.6‐B

Building Type LPD LPD
Auditorium 1.5 1.4
Convention Center 1.2 1.0
Financial Institution 1.1 1.0
Library 1.3 1.2
Medical/Clinic Building 1.1 1.0
Religious Facility 1 6 1 5Religious Facility 1.6 1.5
Restaurant 1.2 1.1
School 1.0 0.95
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Proposed Code Requirements

• Recommended changes – Tailored Method, 
T bl 140 6 GTable 140.6-G

Illuminance Level (lux)
50 0.2 0.18 0.3 0.28 0.4 0.36 0.6 0.55

RCR > 7.0RCR <= 2.0 RCR > 2.0  and <= 3.5 RCR > 3.5 and <= 7.0
50 0.2 0.18 0.3 0.28 0.4 0.36 0.6 0.55
100 0.4 0.36 0.6 0.55 0.8 0.75 1.2 1.1
200 0.6 0.55 0.8 0.75 1.3 1.2 1.9 1.75
300 0.8 0.75 1.0 0.9 1.4 1.3 2.0 1.8
400 0.9 0.85 1.1 1.0 1.5 1.35 2.2 2.0
500 1.0 0.9 1.2 1.1 1.6 1.45 2.4 2.2
600 1.2 1.1 1.4 1.3 2.0 1.8 2.9 2.65
700 1.4 1.3 1.7 1.55 2.3 2.1 3.3 3.0
800 1.6 1.45 1.9 1.75 2.6 2.35 3.8 3.45
900 1.8 1.65 2.2 2.0 3.0 2.7 4.3 3.9
1000 1.9 1.75 2.4 2.2 3.3 3.0 4.8 4.35
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Proposed Code Change Language

Section 140.6(a)3C edits:
C. Lighting for dance floors, lighting for theatrical and other live 

performances and theatrical lighting used in religious worshipperformances, and theatrical lighting used in religious worship, 
provided that these lighting systems are additions to a general lighting 
system and are separately controlled by a multiscene or theatrical 
cross-fade station accessible only to authorized operators.
Lighting intended for makeup, hair, and costume preparation in 
performing arts facility dressing rooms, provided that the lighting is 
separately switched from the general lighting system, switched 
independently at each dressing station and is controlled with aindependently at each dressing station, and is controlled with a 
Vacancy Sensor. 
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Feedback from Stakeholders

• [Comment] High-ceiling applications require special 
lighting solutions, where LED is not currently a cost-g g , y
effective solution
– [CASE Team] These calculations are technology neutral, and 

in most cases this is being solved by CMH lamps andin most cases, this is being solved by CMH lamps, and 
possibly LED. The calculations do not require LED to meet 
the illuminance targets as a rule.

• [Comment] The ‘Waiting Area’ and ‘Lobby Area’ may• [Comment] The Waiting Area  and Lobby Area  may 
be considered comparable design target conditions, 
why different values in LPD?
– [CASE team] The IES has criteria for a Lobby area, and 

does not specifically have one for a Waiting area. They could 
be considered similar, but have been interpreted in the past 
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as different criteria spaces.



Feedback from Stakeholders

• [Comment] At 0.7 WPF, equipment rooms are already 
dimly lit.y
– [CASE Team] The goal of the lighting in an equipment room 

is to provide safe light levels for simple tasks, not for work on 
equipment, where supplemental lighting is required. For this q p , pp g g q
task, the general lighting allowance is adequate, but the 
lighting will need to accommodate the large mechanical 
equipment in layout.

• [Comment] The general trend in energy codes is to 
tighten controls requirements and not reduce LPD
values furthervalues further.
– [CASE team] There has been this trend, but as noted, many 

of these values were established nearly a decade ago, the 
light so rce technolog has impro ed considerabl since
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light source technology has improved considerably since 
then. So these values reflect the improvements, and not a 
tightening of the allowances.



Questions?
Michael Mutmansky
mmutmansky@trcsolutions.com
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