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Reference Appendices

« Joint Appendices REFERENCE APPENDICES | i
o Contains definitions, Climate
Zone listings, Construction
Assemblies, Weather Data,
HERS measures and LED
lighting testing methods.

* Nonresidential Appendices for the 2008 BUILDING ENERGY

EFFICIENCY STANDARDS
o HERS procedureS and FOR RESIDENTIAL AND

NONRESIDENTIAL BUILDINGS

Acceptance testing methods s e

REGULATIONS /| STANDARDS

RESIDENTIAL APPEMDICES
HOMRESIDENTIAL APPENDICES | Decosber 108




CALIFORNIA ENERGY COMMISSION

Plan Examiner’'s Checklist

The MECH-2C can double
as the Mandatory
Measures note block. If

so, the form must be Mechanical — Is the Mandatory Measures note block on the plans?
incorporated onto the WeTe all applicable foTims subnited
plans. Is the Field Inspection Checklist completed and included on the plans?

Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)
Efficiencies and capacities of HVAC equipment

Thermostat and Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment




CALIFORNIA ENERGY COMMISSION

Plan Examiner’'s Checklist

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Ts the Field Inspection Checklist@ompleted and included on the plans?

Are all appropriate Acceptangé Tests checked AND Equipment/Controls
requiring testing identified/6n the Certificate of Compliance?

Do all pages have the s,anﬁe run number and date? (Performance Only)

Efficiencies and cap;éties of HVAC equipment

MECH-1C: All submittals.
MECH-2C: All submittals. Can
be included on plans as
mandatory measures note block
MECH-3C: Submit when the
occupied space is supplied with
mechanical ventilation.
MECH-4C: Submit when total fan
system horsepower is greater
than 25 hp (Prescriptive Method
Only).

MECH-5C: Submit when
demonstrating compliance with
the Performance Approach
(Equipment Details).

Thermostat and (}(ﬁltrols

Ventilation and Ventilation Rates (cfm)

Duct Insuljn{on

Pipe In;tf[ation

Sew)é Hot Water Equipment

P}ﬁl and Spa Equipment

/




CERTIFICATE OF COMPLIANCE

 Who is responsible?
o0 Principal Designer
 When is it submitted?
o At time of permit application
o Prescriptive
o Performance
« Who uses the form?

o The Plans Examiner for
verification
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AIR/'WATER SYSTEM REQUIREMENTS MECH-2C

 Who is responsible?
o Principal Designer
 When is it submitted?
o At time of permit application
o Prescriptive (Mandatory Measures Note block)
o Performance (Mandatory Measures Note block)
 Who uses the form?
o The Plans Examiner for verification




CALIFORNIA ENERGY COMMISSION

MECHANICAL VENTILATION AND REHEAT
MECH-3C

 Who is responsible?
o Principal Designer
*  When is it submitted?
o When mechanical ventilation is provided
o Prescriptive
o Performance
Who uses the form?
o The Plans Examiner for verification
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POWER CONSUMPTION OF FANS MECH-4C

 Who is responsible?
o Principal Designer
 When is it submitted?
o At time of the permit application

o Prescriptively, when the total system fan horsepower
exceeds 25 HP.

o Total system fan horsepower includes supply, return
and exhaust fans.

e Who uses the form?
o The Plans Examiner for verification




CALIFORNIA ENERGY COMMISSION

Plan Examiner’'s Checklist

The Field
Inspection
Checklist is a
summary of the
installed energy
features.

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?

Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)

Efficiencies and capacities of HVAC equipment

Thermostatand Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment




CALIFORNIA ENERGY COMMISSION

FIELD INPSECTION ENERGY CHECKLIST

» The field inspection energy checklist is new for the 2008
Standards.

 Who is responsible?
0 Documentation Author/Principal Designer
 When is it submitted?

o At time of the permit application, along with the compliance
documentation.

o This form is automatically completed when using the
performance approach.

o The Energy Commission recommends this checklist be printed
on the plans, along with the Certificate of Compliance.

 Who uses the form?
o The Field Inspector during the applicable stages of inspection.
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Plan Examiner’'s Checklist

Detailed on the Certificate
of Compliance (MECH-1C)

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?
Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)
Efficiencies and capacities of HVAC equipment

Thermostat and Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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ACCEPETANCE TESTING

Test Description | MECH-2A MECH-3A MECH-4A | MECH-3A MECH-6A MECH-TA | MECH-8A | MECH-9A MECH-10A | MECH-11A
Chutdoor
Ventilation Constant Demand Hydromie
for Volume & Ay Control Supply Valve System Auntomatic
Equipment Raquirmg Testmz or VAV & Single-Fone Dhishibutien | Economizer Ventilation Fan Leakage Supply Water | Vanable Flow | Demand Shed
ificai sorl _cav | T | Dy | Como | Doy | vay | e | |__Comnal | Cosnal
Camar 43DJHME 3 ] [u] ] [m] a a a a o ]
) ] ] [m] [m] u] [m] u] ] ]
[m] f a a [m] [m] a o a o o
I:I/ ] ] [m] [m] a a a a a
ﬁ [u] [u] [m] [m] O o O ] ]
/ ] [u] [u] a a u] a u] o o
/ ] [u] [u] a a a a a o o
/ ] ] ] [m] [m] [u] [m] [u] ] ]
] [u] [u] [m] [m] O o O ] ]
[m] a a [m] [m] a o a o o

The designer must specify
the applicable Acceptance
Test to be performed.
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ACCEPETANCE TESTING

Applies to new Variable Air Volume (VAV) and

MECH-2A: Ventilati
¢ entilation Systems Constant Air Volume (CAV) Systems
MECH-3A. Constant-Volume, Single-Zone, Unitary Air Applies to new constant volume, single-zone, and
' Conditioner and Heat Pumps unitary units with direct expansion (DX) cooling.
Applies ONLY to single zone units serving 5,000 ft2
f I here 259 f th
MECH-4A: Air Distribution Systems of space or less and where 25% or more of the duct
surface area is in an unconditioned space. (HERS
Verification)
Applies to new equipment with air economizer
MECH-5A: Air Economizer Controls controls (Does not apply to factory installed
economizers).
Appli DCV trols i Il ith HVA
MECH-6A: Demand Control Ventilation (DVC) pplies to new DCV controls installed wit C
systems.
. Applies to new VAV fan volume controls installed
MECH-7A: ly Fan Variable Fl trols (VF
Supply Fan Variable Flow Controls (VFC) with HVAC systems.
Applies to new chilled and hot water systems that are
designed for variable flow, or when there is more than
MECH-8A: Valve Leakage Test

one boiler and chiller in the plant and the primary
pumps are connected to a common header.
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ACCEPETANCE TEST

NG New for 2008

Applies to new chilled or hot water systems that have a supply

MECH-9A: Supply Water Temperature Reset | temperature reset control strategy programmed into the building
automation system.
Applies to new water systems that have been designed for variable
MECH-10A. Hydronic System Variable Flow | flow, where the pumps are controlled by variable frequency drives
' Control (i.e. chilled and hot water systems; water-loop heat pump and air-
conditioning systems).
MECH-11A-: Automatic Demand Shed Control Applies to new erect Dlglta.| Controls (DDC) to the zone level
installed with HVAC system.
Fault Detection Shed Control for | Applies to new Fault Detection and Diagnostics (FDD) for Packaged
MECH-12A: . . . .
DX Units Direct-Expansion (DX) units.
Automatic Fault Detection &
MECH-13A. Diagnostics for Air Handling & Applies to new Fault Detection and D.iagnos.tics (FDD) for air handler
: . and zone terminal units.
Zone Terminal Units
MECH-14A. Distributed Energy Storage DX | Applies to new constant and variable direct expansion (DX) systems
' AC Systems with distributed energy storage (DES/DXAC)
MECH-15A. Thermal Energy Storage (TES) Applies to new thermal energy storage systems installed in

Systems

conjunction with chilled water air conditioning systems.
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Plan Examiner’'s Checklist

All pages of the Title 24
Report

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?

Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)

Efficiencies and capacities of HVAC equipment

Thermostatand Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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on all pages of the Title 24 Report
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Title 24 Report for:
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CALIFORNIA ENERGY COMMISSION

Plan Examiner’'s Checklist

Includes Unitary Air
conditioners/Heat
Pumps and Water
sourced equipment.

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?

Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)

Efficiencies and capacities of HVAC equipment

Thermostatand Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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|AIR SYSTEM REQUIREMENTS

Fart 1 of 2

MECH-2-C

FROJECT MAME

Monresidential Sample Building

DATE
S/5/2003

EYSTEM FEATURES

ITEM OR SYSTEM TAG(S)
Humbrer of Systems

MAHDATORY MEASURES

Heating Equipriert Efficiency
Cooling Equiprnent EFficiency
Hezt Purnp Therrnostst

Furmace Controls
Matural Ventilation

Minirnurn Yerntilation
WiV Minirnum Position Control

Dernand Cortrol Vertilation

Tirne Contraol
Setback and Setup Cortrol

Outdoor Oamper Control

lzolation Zones

Fipe Inzulztion

Ouet Insulation

BIR SYSTEMS, Central or Single Zone

Retail Mech. System

Office hech System

Restaurant hiech Sys.

1

1

1

T-24

cection Refererze on Plans or Specificatin:ln
1133% 21% AFUE 21% AFUE 829 AFUE
1123 9.0 EER 9.0 EER 10.5 EER
112 n/a n/a n'a
112(ch, 11453 n'a n/a n'a
121(k7 es Tes ez
121k 320 afm 288 ofm Gl ofm
1210 Mo Mo Mo
121ch Yes Yes ez
1222 Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
122011 Ao 2T, ] Ao
122091 n'a n/a n'a
123
124 R-2.0 R-&.0 R-&.0
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Each column
represents a

|AIR SYSTEM REQUIREMENTS Part 1 of 2

Cooli_ng and/or ___[FROJECT Hane DATE
heating system. Nonresidential Sample Building 2/8/2009
Multiple system |

MECH-2-C

Of the same LI SYSTEMS Central ar Qinrzm

type can be

represented in a

single column

ITEM OR SYSTEM TAG(S)
Humbrer of Systems

MAHDATORY MEASURES

Heating Equipriert Efficiency
Cooling Equiprnent EFficiency
Hezt Purnp Therrnostst

Furmace Controls
Matural Ventilation

Minirnurn Yerntilation
WiV Minirnum Position Control

Dernand Cortrol Vertilation

Tirne Contraol
Setback and Setup Cortrol

Outdoor Oamper Control

lzolation Zones

Fipe Inzulztion

Ouet Insulation

Retail Mech. System

Office hech System

Restaurant hiech Sys.

1

1

1

T-24

cection Reflerence on Plans or Speci icatian
1133% 21% AFUE 21% AFUE 829 AFUE
11213} 9.0 EER 9.0 EER 10.5 EER
112 n/a n/a n'a
1120ey, 115ay n'a n'a n'a
121(k7 es Tes ez
121k 320 afm 288 ofm Gl ofm
1210z) Mo Ho Mo
121ch Yes Yes ez
12100, 122rey  Programmable Switch | Programmable Switch Programmable Switch |

1222 Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
122301 Ao At At

1220g) n'a n'a n'a

123

124 R-.0 R-.0 R-.0
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The efficiencies
of each system
must be
specified or
referenced on
the plans.

|AIR SYSTEM REQUIREMENTS

Fart 1 of

2 MECH-2-C

FROJECT MAME

Monresidential Sample Building

DATE
S/5/2003

ITEM OR SYSTE
Humbrer of Systems

MAHDATORY MEASURES

Heating Equipriert Efficiency
Cooling Equiprnent EFficiency
Hezt Purnp Therrnostst
Furnace Contrals

Matural Vertilation

Minirnum Wertilation

Wl Minirmom Position Control
Dernand Corntrol Wentil ztion
Tirne Contral

Setback and Setup Cortrol
Outdoor Oamper Control

lzolation Zones

Fipe Inzulztion

Ouet Insulation

BIR SYSTEMS, Central or Single Zone

Retail Mech. System

Office hech System

Restaurant hiech Sys.

1

1

1

T-24

Section Refererze on Plans or Specificatin:ln
112(3‘1\ 21% AFUE 21% AFUE 829 AFUE
1123 9.0 EER 9.0 EER 10.5 EER
112 n/a n/a n'a
112(ch, 11453 n'a n/a n'a
121(k7 es Tes ez
121k 320 afm 288 ofm Gl ofm
1210 Mo Mo Mo
121ch Yes Yes ez
1222 Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
122011 Ao 2T, ] Ao
122091 n'a n/a n'a
123
124 R-2.0 R-&.0 R-&.0
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Not all the
mandatory
measures may
apply to the
system
identified.

|AIR SYSTEM REQUIREMENTS

Fart 1 of

2 MECH-2-C

FROJECT MAME

Monresidential Sample Building

DATE
S/5/2003

o

ITEM OR S EM TAG(S)
Humbrer of Systengs

MAHDATORY MEASURES

Heating Equipriert Efficiency
Cooling Equiprnent EFficiency
Hezt Purnp Therrnostst
Furnace Contrals

Matural Vertilation

Minirnum Wertilation

Wl Minirmom Position Control
Dernand Corntrol Wentil ztion
Tirne Contral

Setback and Setup Cortrol
Outdoor Oamper Control

lzolation Zones

Fipe Inzulztion

Ouet Insulation

BIR SYSTEMS, Central or Single Zone
Retail Mech. System Office hech System Restaurant hiech Sys.
1 1 1
T-24
Section Referemce on Plans ar Specificatin:ln
1133% 21% AFUE 21% AFUE 829 AFUE
i 9.0 EER 9.0 EER 10.5 EER
?—?{;N n/a n/a n'a
112021, 11564 n/a nia na
121(k7 es Tes ez
121k 320 cfm 288 cfm Gl cfm
1210z) Mo Ha Mo
121ch Yes Yes ez
1222 Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
122011 Sitn Lalin Sitn
122091 n'a n/a n'a
123
124 R-2.0 R-&.0 R-&.0
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Each column
represents a cooling
and/or heating system.
Multiple system of the
same type can be
represented in a single
column

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

FROJECT HAME OATE
TES Zample Project 81972009
[SYSTEM FEATURES
=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops
ITEM OR SYSTEM TAG(S) 200 ton Trane HCFC-123 266 TON TOWERS Steam Buailers
Murnber of Systemns — 1 1 1
T-24 o
MAHDATORY MEASURES Section Riference on Plans or Specificatidn
Equiprnent Efficiency 1123 0460 kiton ¥ F Aop 2%
Pipe Insulation 123 CHW' Piping n'a HWY Piping
PRESCRIPTIVE MEASURES
Calculated Capacity 144 (3 & b)) nia 366 tons n'a
Proposed Capacity 144 i@ &b 200 tons n'a 16,733 G btuh
Tower Fan Controls 144 by nia Two- Speed-Fan nig
Tower Flow Controls 144 ih') n'a Fined-Temp n'a
Variable Flow Systern Design 144110 Required n'a
Chiller and Boiler lsolation 144 (71 nia nia nia
CHwW amd HHW Reset Controls 144 () Requirad nia Fequired
WLHP lsolation Valves 14400 nia nia nia
'Il:II'SPIII on CHwW, CW & WLHF Pumps = 5|44['I".I Required s nfa
OF Senszor Location 144 () nia nig

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph
pamberwhe i te reenlied gatres ae decameved. Ka reguieme itk wotapplicabk, pritHET e colma.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,
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Not all the measures
may apply to the
system identified.

Note: Prescriptive

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

FROJECT MAME

TES Sample Project

DATE
2/19/2009

[SYSTEM FEATURES
=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops
ITEM OR SYSTEM TAG(S) 200 ton Trane HCFC-123 266 TON TOWERS Steam Buailers
Hurnber of Systerns 1 1 1
T-24 o
AHDATORY MEASURES Section Reference on Plans or Specification

Efficiency 1123 0460 kiton ¥ F Aop 2%
Pipe Insulation 123 CHW' Piping n'a HWY Piping
PRESCRIPTIVE MEAS
Calculated Capacity N @ &b n'a 8666 tons n'a
Proposed Capacity 144 i3 200 tons n'a 16,733 G btuh
Tower Fan Controls 144 ih) nfa Two-Speed-Fan nfa
Tower Flow Controls 144 ih') n'a Fined-Temp n'a
Variable Flow Systern Design 144110 Required n'a
Chiller and Bailer |sal=tion 144 ) nia nia nia
CHW and HHW Reset Controls 144 i) Required N3 Fequired
WLHP [zolation Valves 144 () nia nia nia
'Il:II'SPIII on CHwW, CW & WLHF Pumps = 5|44['I".I Required s nfa
OF Senzor Location 144 i) N3 nfa

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM EQUIPMENT EFFICIENCIES

Equipment Efficiencies found in §112 and §113:

o Unitary Air conditioners and Heat pumps = 65,000 BTU/h
Air Cooled Gas-Engine Heat Pumps — All capacities
Water Chilling Packages
PTAC and PTHP — All capacities
Heat Rejection Equipment
Non-Standard Centrifugal Chillers

O O O O O

Equipment not regulated by §112 and §113 is addressed in the
Appliance Efficiency Regulations.
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HVAC SYSTEM EQUIPMENT EFFICIENCIES

Only equipment regulated by the Appliance Efficiency Regulations
are required to be certified to the Energy Commission.

To verify certification, use on of the following:
o Appliance Efficiency Database:
http://www.energy.ca.gov/appliances/database/index.html

o The Energy Standards Hotline 1-800-752-6245 or (916) 654-
5106 or Title24@energy.state.ca.us




CALIFORNIA ENERGY COMMISSION

Plan Examiner’'s Checklist

Every project with
mechanical
cooling/heating or
ventilation must
have a controls
system identified.

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?

Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)

Efficiencies and capacities of HVAC equipment

Thermostatand Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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Example of an

incomplete |AIR SYSTEM REQUIREMENTS Part 1of 2 MECH-2-C

submittal.

PROJECT MAME DATE
Monresidential Sample Building S/5/2003

5 |

Note: Heat Pump
thermostats may

not always apply. LIR SYSTEMS, Certral or Single Zone
However, furnace
controls always TAG(S) Fetail Mach. System Office hiech System Restaurant hech Sys.
apply. Humber of System 1 1 1
T-24
MAHDATORY MEASURES Section Referemce on Plans ar Specificatin:ln
Heating Equipriert Efficiency Ma“] 1% AFUE 1% AFUE 22 AFUE
Cooling Equiprnent EFficiency 9.0 EER 9.0 EER 10.5 EER
Heat Pump Thermostat 112ib7 n/a nsa r'a
Furnace Contrals 1120e7, 114504 n/a n/a n/a
Matural Vertilation 1211B) ez fes fes
Mimimurn Wertilztion 121k 220 efm 288 cfm Gl cfm
Wi Miniruarn Fosition Control 1711e] Mo Mo Mo
Dermand Control Werdil ation 12102 Yes fes Yes
Tirne Corntrol 2lic) 122re)  Programmable Switch | Programmable Switch | Programmable Switch |
Setback and Setup Cortrol 1222 Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
Outdoor Oamper Control 1227171 Ao Auto Auto
lzolation Zones 12209) n/a n/a n/a
Fipe Inzulztion 123
DOuct Insulation 124 R-£.0 E-£.0 E-£.0
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THERMOSTATS AND CONTROLS

Heat Pump Thermostat

Controls for heat pumps with supplementary electric resistance heaters
must meet both of the following:

o0 Prevent supplementary heater operation when the heating load
can be met by the heat pump alone.

o The cut-on/off temperature for compression heating must be
higher than the cut-on/off temperature for supplementary
heating.

Furnace Controls

Thermostats controlling unitary heating and/or cooling systems
(including heat pumps) not connected to a central energy management
control system must be a setback thermostat.




CALIFORNIA ENERGY COMMISSION

THERMOSTATS AND CONTROLS

Each HVAC system must be installed with controls capable of the
following:

1. Automatic shut off during periods of nonuse and shall have:

o An automatic time switch [§119(c)] with an accessible 4 hour
manual override; or

0 An occupancy sensor; or
o0 A manually operated 4 hour timer.

2. Automatic restart and temporary operation as required to maintain:

0 A setback heating thermostat setpoint if the system provides
mechanical heating; and

o0 A setup cooling thermostat setpoint if the system provides
mechanical cooling.
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THERMOSTATS AND CONTROLS

Outdoor Damper Control

The installed damper for outdoor air supply and exhaust equipment must
automatically close upon fan shutdown.

Isolation Zones

A space conditioning system serving multiple zones with a combined conditioned
floor area of more than 25,000 square feet must be controlled to serve isolation
areas. Also, each isolation area shall be controlled by a device that meets the

following:
o Automatic shut off during periods of nonuse; and

o Automatic time switch [§119(c)] with an accessible 4 hour manual
override; or

o Occupancy Sensor; or
o Manually operated 4 hour timer




CALIFORNIA ENERGY COMMISSION

Plan Examiner’'s Checklist

Either Natural
Ventilation or
Mechanical

Ventilation needs to .
be identified. | Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?
Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)
Efficiencies and capacities of HVAC equipment

Thermostatand Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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If Minimum
Ventilation is

identified, then a
MECH-3C form
must be completed.

|AIR SYSTEM REQUIREMENTS

Fart 1 of

2 MECH-2-C

A\

FROJECT MAME

Monresidential Sample Building

DATE
S/5/2003

o

ITEM ORNGYSTEM TAG(S)

Humber of ems

MAHDATORY MEA 5

Heating Equipriert Efficiency
Cooling Equiprnent EFficiency
Hezt Purnp Therrnostst
Furnace Contrals

Matural Vertilation

Minirnum Wertilation

Wl Minirmom Position Control
Dernand Corntrol Wentil ztion
Tirne Contral

Setback and Setup Cortrol
Outdoor Oamper Control

lzolation Zones

Fipe Inzulztion

Ouet Insulation

BIR SYSTEMS, Central or Single Zone

Retail Mech. System

Office hech System

Restaurant hiech Sys.

1

1

1

T-24

cection Refererze on Plans or Specificatin:ln
1133% 21% AFUE 21% AFUE 829 AFUE
1123 9.0 EER 9.0 EER 10.5 EER
112 n/a n/a n'a
1 3, 114603 n'a n'a n/a
121(bk es Tes ez
121k 320 ofm 288 ofm G40 ofm
1210 Mo Mo Mo
121ch Yes Yes ez
1222 Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
122011 Ao 2T, ] Ao
122091 n'a n/a n'a
123
124 R-2.0 R-&.0 R-&.0
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Each system providing
Mechanical Ventilation
must be documented
on this form. Additional
MECH-3C forms may
need to be submitted to
accommodate multiple
systems.

FROJECT MAME . o . o DATE
Sample 5ingle Story Prescriptive Office Building 20520059
PRESCRIPTIVE REHEAT
Mfﬁw_ﬁs_pﬁon 1212 LI TATION (Section 144d1)
LRED B0 OCCUPRMCY BASIS W MMM UM
) B C u] E E ] H I J K L ME' M
(o]
@ g o 2 e =
— ezl < - I = I o
;bg -g o|@EF F.F§ N oZ g DEE nlgln. =0 a3 &g g
i e T ES .EE' WM =d oY= g |[D=n o iz |EF= E: =
SUg g Tlesz| R BT |ch 2 |ess PO FRE | 8 gz AT | £
ZOME/SYSTEM ) % AT F| T | =g | T |2 =5
North Perimeter Zone TH 05| 113 Ha| 1z ao0| 200
Fa=t Perimeter Zone a8 D15 T4 T4 Td
ezt Permeter Zone 498 015 T4 T4 Td
ore Fone g 05| 123 123 | 123
AHI- Tod [ 334|384
st Perimeter Zone 498 0145 T4 T4 T
jouth Perimeter Zone 7E 0.a5] 113 1Hz| 1z
West Perimeter Zone a8 D15 T4 ) T4
tare Fone ga| 018|123 123|123
AHI-Z Tadl 334 384




CALIFORNIA ENERGY COMMISSION

FROJECT MLME . o _ o DATE
Sample Single Story Prescriptive Office Building 5/8/2009
PRESCRIFTIVE REHEAT
Wion 121002 LIMITATIOH (Section 144d7)
LRED BAS| QCCUPANCY BASIS W MIMIMUIM
— A B C 1] E E G H | J K L b N
The highlighted e T = = ol -
columns should be ¥ |gEs 1-§ - |—oslgz®| g 5* S |2 g | g
! s5g |Bgg|Ps3| £2 [Fpg(TE2 (582 gLk bl | ET 225 (29 | 4
verified for correctness. mER(PLDIESol 4F 55 =g o iag E-,:,g' Egg EE GHE E.? o
. et [ o = L (]
The Plans Examiner ZOMESYSTEM 312 =1 g -l i 25| © BET L | ®
should ensure that all
the conditioned floor Florth Perimeter Zone | oas[ 113 "z 1z a00|  ao0
area is accounted for Fast Perimeter Zone | 015] 74 i I
and supplied with the .
proper amount of et Perimeter Zone 4a8) D15 T4 Td T4
ventilation air. Core Zone gaol| 05| 123 123 123
AHI-1 Tod| 384|384
Fast Perimeter Zone 488 D15 T4 T4 T4
Eouth Perimeter Zane 750 015|113 1mz| 11z
est Perimeter Zone a8 DS T4 T4 T
Core Fone gml  o0as| 123 23| 13
AHU-Z Tod | 304| 3
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FROJECT MAME . o _ o DATE
Sample Single Story Prescriptive Office Building 5/8/2009
PRESCRIPTIVE REHEAT
Wion 121002 LIMITATION [ Section 144dT)
AREM BS QCCUPANCY BASIS WO MIHIMUM
A B C 1] E 3 G H | J E L ME' M
Lo
g I_|_ = 2 78 =
— — — < F 5[4 2| o
EPE g o|@25 F? Foo M5 oz g nﬁE ngln. =0 ggﬁ £ g
o L Bl B 'ﬂﬂ' ER Bl Eo R = o o T o we | 2= E: =
TEE e Ry |57 F |h2|eas T PRE | 45 g AT | 2
TONESSYSTEM ) % A I I - A s = | F
Forth Perimeter Zone 50| oas| 113 1| 11z a00| 300
Fast Perimeter Zone 4a8) D15 T4 Td T4
et Perimeter Zone 4a8) D15 T4 Td T4
Core Zone gl o0a5] 123 122] 123
AHI-1 Tod| 24| 30 L_—>
Fast Peimeter Zone 408 0.15 T4 74 — |
/’
Column N is only South Permeter Zone 7500 015|113 — 113 112
——
completed when st Perimeter Zone L 05| T4 74 fic)
transfer air is n t
ansier airis .eeded o o gy 0a5| 123 123 113
satisfy the minimum
amount (when H = M). AHU-Z Totd | 284| 204
Transfer air must be
greater than or equal to
H-M.
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VENTILATION AND VENTILATION RATES (CFM)

Natural Ventilation
Natural outdoor ventilation may be provided for spaces where:

o Operable wall or roof opening is permanently accessible within 20
feet (25 feet for hotel/motel guest rooms).

o The operable open areas must total at least 5 percent of the floor
area.

o The openings must also be readily accessible to the occupants of
the space at all times.

o Airflow through the openings must come directly from the
outdoors.
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VENTILATION AND VENTILATION RATES (CFM)

Minimum Ventilation

o Mechanical outdoor ventilation must be provided for all spaces
normally occupied that are not naturally ventilated.

o The amount of outdoor air must be equal to or exceed the
calculated ventilation rates detailed on the MECH-3C for each
occupied space.

o0 The required ventilation can be provided either directly through
supply air or indirectly through transfer of air from the plenum or
an adjacent space.
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VENTILATION AND VENTILATION RATES (CFM)

For each space requiring mechanical ventilation the ventilation rates
must be the greater of either:

o The conditioned floor area of the space, multiplied by the applicable
minimum ventilation rate from the Standards in Table 121-A.

o 15 cfm per person, multiplied by the expected number of occupants.

» For spaces with fixed seating the expected number of occupants
is the number of fixed seats.

= For spaces without fixed seating, the expected number of
occupants is no less than one-half the maximum occupant load
assumed for egress purposes (2008 Nonresidential Compliance
Manual Table 4-2).
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VENTILATION AND VENTILATION RATES (CFM)

Demand Control Ventilation

The Standards require the use of DVC systems for spaces with all of
the following characteristics:

0 Served by single zone units with any controls or multiple zone
systems with Direct Digital Controls (DDC) to the zone level; and

o Have a design occupancy of 40 ft?/person or smaller (for areas
without fixed seating where the design density for egress
purposes in the 2008 Nonresidential Compliance Manual Table
4-2 is 40 ft?/person or smaller); and

o Has an air economizer
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VENTILATION AND VENTILATION RATES (CFM)

There are four exceptions to this requirement:

1. The following spaces are permitted to use DCV but are not required
to: Classrooms, call centers, office spaces served by multiple zone
systems that are continuously occupied during normal business
hours with occupant density greater than 25 people per 1000 ft2 per
§121(b)2B (Tables 4-1 and 4-2 above), healthcare facilities and
medical buildings, and public areas of social services buildings.

2. Where the space exhaust is greater than the required ventilation
rate minus 0.2 cfm/ft2
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VENTILATION AND VENTILATION RATES (CFM)

3. DCV devices are not allowed in the following spaces: Spaces that
have processes or operations that generate dust, fumes, mists,
vapors, or gases and are not provided with local exhaust ventilation,
such as indoor operation of internal combustion engines or areas
designated for unvented food service preparation, or beauty salons.

4. Spaces with an area of less than 150 ft?, or a design occupancy of
less than 10 people per §121(b)2B (Tables 4-1 and 4-2 above).
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Plan Examiner’'s Checklist

Most duct system require
insulation. Only ducts
enclosed entirely in
conditioned space may be
uninsulated.

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?

Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)

Efficiencies and capacities of HVAC equipment

Thermostatand Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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S [AIR SYSTEM REQUIREMENTS Part10f2 MECH-2-C
i
plans.

PROJECT MAME DATE
Monresidential Sample Building S/5/2003

5 |

BIR SYSTEMS, Central or Single Zone
Retail Mech. System Office hech System Restaurant hiech Sys.
1 1 1
T-24
Section Referemce on Plans ar Specificatin:ln
1133% 21% AFUE 21% AFUE 829 AFUE
Cooling Equiprment Sfi ciency 11213} 9.0 EER 9.0 EER 10.5 EER
Heat Pump Thermostat 112ib7 n/a nsa r'a
Furnace Contrals 1120e7, 114503 n/a n/a n/a
Matural Ventilation 121(k7 es Tes ez
Mimimurn Wertilztion 121k 220 efm 288 cfm Gl cfm
Wi Miniruarn Fosition Control 1711e] Mo Mo Mo
Dernand Control Wentilstion 1210ie] Yes Yes ez
Time Contral &e;:] 1i2rey Programmable Switch | Programmable Switch | Programmable Switch |
Setback and Setup Cortrol 12X8e Heating & Cooling Required Heating & Cooling Required Heating & Cooling Required
Outdoor Oamper Control 122|’A Ao Auto Auto
lzolation Zones 12209) n/a n/a n/a
Fipe Inzulztion 123
Duct In=ul=tion 124 R-&.0 F-&.0 R-&.0
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DUCT INSULATION

Portions of the supply and return ducts located in any of the
following places shall be insulated to a minimum level of R-8:

o Outdoors;
o In a space between the roof and an insulated ceiling;

o In a space directly under a roof with fixed vents or opening
to the outside or unconditioned spaces;

o In an unconditioned crawlspace;
o0 In other unconditioned spaces
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DUCT INSULATION

Portions of the supply duct that are not located in any of
the listed spaces (unconditioned space), including ducts
buried in concrete slabs, shall be insulated to a minimum
installed level of R-4.2 (or any higher level required by
CMC section 605) or be enclosed in conditioned space.
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Plan Examiner’'s Checklist

Pipe insulation is required for
piping connected to HVAC
systems and Service Hot Water
systems

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?
Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)
Efficiencies and capacities of HVAC equipment

Thermostat and Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment

Pool and Spa Equipment
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The specified

amount of g =
SRR |WATER SIDE SYSTEM REQUIREMENTS PatZof 2 MECH-2-C
be verified on the \ ROJECT MEME OATE

plans. \ MR Hydronic Example 2/8/2008

2w TER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

ITEM OR SYSTEM TELEDYME LAAR S
Mumber of Systerns JWDﬁqMD(UL}

T-24 o
MAHDATORY MEASURES ion Reference on Plans or Specificatidn
Equiprnent Efficiency 112[3)# 24%
Fipe Insulation 123 HW' Fiping
PRESCRIPTIVE MEASURES
Calculated Capacity 144 (@ & b) nia
Proposed Capacity 144 @ &b 42,200 btuh
Tower Fan Contraols 144 (h n'a
Tower Flow Controls 144 (h ni/a
“ariable Flow Systern Design 144 1
Chiller and Boiler lsolation 144 1 n'a
CHW and HHW Reset Controls 144 {03 n'3
WwLHFP Isolation Yalves 144 1 n'a
ﬁ%l:l on CHW, CW & WLHF Purnps = 5|44I1'|‘.I nig
OF Sensor Location 144 {03 n'a

1: Foreach chllier, coollng tower, bolle r, and iyelron ks op o groaps ofs mliar e upme vt 11 the g e ace B sheetinmbe r andion specication section and parag r@ph
WAmDE T whe e e R Ired Bat s A docume Ve, A o uiement i otapplicale ot AT i the colim.

WA KE BEEME NCINCE Wets ki DEEm 0 g ot K NKE S0ch a8 ghEnlor brle.
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PIPE INSULATION

TABLE 123-A PIPE INSULATION THICKNESS

The required thickness of
piping insulation depends
on:

Temperature,
Thermal Conductivity
Pipe Diameter, and
Function of the pipe

FLUID CONDUCTIVITY INSULATION MEAN NOMINAL PIPE DIAMETER (in inches)
1141\111;;%:\: URE " Btul-{i:?h(g;r - TEMPE;({ !1\{'1:1114 F) It]l[]]ng}uzt:q 112:: 1.25-2 2.50-4 5-6 1?1 ]1;1[2
(“F) per square foot per
= INSULATION THICKNESS REQUIRED (in inches)
Space heating systems (steam, steam condensate and hot water)

Above 350 0.32-0.34 250 L5 25 2.5 3.0 35 35
251-350 0.29-0.31 200 L5 20 2.5 25 35 3.5
201-250 0.27-0.30 150 L0 L5 1.5 2.0 2.0 35
141-200 0.25-0.29 125 0.5 L5 1.5 1.5 L5 1.5
103-140 0.24-0.28 100 0.5 L0 1.0 1.0 L5 1.5

Service water-heating systems (recirculating sections, all piping in electric trace tape systems, and the first
8 feet of piping from the storage tank for nonrecirculating systems)
Above 105 0.24-0.28 100 os | 1w | 1w | 15 [ 15 ] 15
Space cooling systems (chilled water, refrigerant and brine)
40-60 0.23-0.27 75 0.5 0.5 0.5 1.0 L0 1.0
Below 40 0.23-0.27 75 L0 L0 1.5 1.5 1.5 1.5
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PIPE INSULATION

Piping that does not require insulation includes the following:

o Factory installed piping within space-conditioning equipment
certified under §111 or §112.

o Piping that conveys fluid with a design operating temperature
range between 60°F and 105°F, such as cooling tower piping
or piping in water loop heat pump systems.

o Piping that serves process loads, gas piping, cold domestic
water piping, condensate drains, roof drains, vents or waste

piping.
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PIPE INSULATION

When insulating materials are used that have conductivities different
from those listed in Table 123-A for the applicable fluid range, such
as calcium silicate, Standards Equation 123-A may be used to
calculate the required insulation thickness.

EQUATION 123-A INSULATION THICKNESS EQUATION

t \x
T=PR [1+—] -1
PR

WHERE:
T = Minimum insulation thickness for material with conductivity K, inches.
PR = Pipe actual outside radius, inches.
t = Insulation thickness from TABLE 123-A, inches.
K = Conductivity of alternate material at the mean rating temperature indicated in TABLE 123-A
for the applicable fluid temperature range, in Btu-inch per hour per square foot per °F.
k = The lower value of the conductivity range listed in TABLE 123-A for the applicable fluid

temperature range, Btu-inch per hour per square foot per °F.
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PIPE INSULATION

Exposed pipe insulation must be protected from damage by moisture,
UV and physical abrasion including but not limited to the following:

* Protected by aluminum, sheet metal, painted canvas, or plastic
COVer.

« Cellular foam insulation shall be protected as above or painted
with a coating that is water retardant and provides shielding from
solar radiation that can cause degradation of the material.

 Insulation covering chilled water piping and refrigerant suction
piping located outside the conditioned space shall include a vapor
retardant located outside the insulation (unless the insulation is
inherently vapor retardant).
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Plan Examiner’'s Checklist

Includes:
Efficiency,
Controls, and
Installation

| Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?
Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)
Efficiencies and capacities of HVAC equipment

Thermostat and Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment
Pool and Spa Equipment
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IWATER SIDE SYSTEM REQUIREMENTS Pat2of2 MECH-2-C

PROJECT HAME

Each column
represents a water
heating system.
Multiple system of the
same type can be
represented in a single
column.

Built Up VAY Sarmple

DATE
5/5/2009

BYSTEM FEATURES

ITEM OR SYSTEM TAG(S)

Huriber of Systerns

MANDATORY MEASURES

Water Heater Certification

Water Heater Efficiency

Service Water Heating Installstion
Pool and Spa Efficiency and Control
Poiol and Spa Installation

Pool Hester - No Pilat Light

Spa Heater - No Pilot Light

 >

ervice Hot Water, Fool Hiiling

DHWY Heater

1

Reference on Flans or Sp-mifinﬁdn

113 (3} Standard Gas 50 gal or Les:
113 (b} 8%

113 (&)

114 (2) nia

114 (b) n/a

115 (&) nia

115 (d) nia

i For each warke o beark 1, pool beatand domes e wak 1 kop (or geoaps ofs nlarequipme b I e ek oeace Toheetuumt= 1 andion speciication section and
P raph hambe whe e Be reqalied Baties ane docamentd. Ba requlementl sctappiicable Pt BT g e colima.
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All systems must meet
the applicable minimum
level of efficiency.

[WATER SIDE SYSTEM REQUIREMENTS Pat20of2 MECH-2-C
PROJECT HAME DATE
Built Up VAW Sarmple 5/5/2009
[SYSTEM FEATURES
Service Hot Water, Pool Heating

ITEM OR SYSTEM DHYY Heater

Huriber of Systerns 1

MANDATORY MEASURES Reference on Plans or Specificatidn

Water Heater Certification 113 (3} Standard Gas 50 gal or Les

Water Heater Efficiency 113 (b3 ik

Service Water Heating Installation  [113 ()

Pool and Spa Efficiency and Cortrol {114 (a) n/a

Pool and Spa Installstion 114 (b} nfa

Pool Hester - No Pilat Light 115 &) fifa

5pa Hester - No Pilot Light 115 (&) n/a

i For each warke o beark 1, pool beatand domes e wak 1 kop (or geoaps ofs nlarequipme b I e ek oeace Toheetuumt= 1 andion speciication section and
P raph hambe whe e Be reqalied Baties ane docamentd. Ba requlementl sctappiicable Pt BT g e colima.
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SERVICE HOT WATER HEATING

Water Heater Efficiency

» All systems and equipment must meet the applicable efficiency

requirements of the Appliance Efficiency Regulations as required by
§111.

Service Water Heater Installation

« Outlet Temperature Controls, on systems that have a total capacity
greater than 167,000 Btu/hr shall have:

0 Separate remote heaters;
o0 Heat exchangers; or
0 Boosters to supply the outlet with the higher temperature.
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SERVICE HOT WATER HEATING

Service Water Heating Installation Continued...
Controls for Hot Water Distribution Systems

Systems with a circulating pump or electrical heat trace shall include an
automatic shut off control when hot water is not required:

o Automatic time switches;

o Interlocks with HVAC time switches;

o Occupancy sensors; and

o Other controls that accomplish the intended purpose.
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SERVICE HOT WATER HEATING

Public Lavatories
Temperature controls for public lavatories shall limit the outlet temperature to
110°F.

Storage Tank Insulation
Unfired water heater storage tanks and backup tanks for solar water heating
systems shall have:
o External insulation with an installed R-value of at least R-12; or
o Internal and external insulation with a combined R-value of at least R-16; or
o The heat loss of the tank based on an 80° F water-air temperature

difference shall be less than 6.5 Btu per hour per ft2. This corresponds to
an effective resistance of R-12.3.
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SERVICE HOT WATER HEATING

Service Water Heaters in State Buildings

State Buildings shall derive its service water heating from a
system that provides at least 60 percent of the energy needed
from site solar energy or recovered energy.

Note: This requirement may be waived by the State Architect.
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Plan Examiner’'s Checklist

Includes:
Efficiency,
Controls,

Installation, and .
Pilot Lights | Mechanical — Is the Mandatory Measures note block on the plans?

Were all applicable forms submitted?

Is the Field Inspection Checklist completed and included on the plans?
Are all appropriate Acceptance Tests checked AND Equipment/Controls
requiring testing identified on the Certificate of Compliance?

Do all pages have the same run number and date? (Performance Only)
Efficiencies and capacities of HVAC equipment

Thermostat and Controls

Ventilation and Ventilation Rates (cfm)

Duct Insulation

Pipe Insulation

Service Hot Water Equipment
Pool and Spa Equipment
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All pool and spa
equipment must
comply with these
mandatory
requirements.

[WATER SIDE SYSTEM REQUIREMENTS Pat20of2 MECH-2-C
PROJECT HAME DATE
Built Up VAW Sarmple 5/5/2009
[SXSTEM FEATURES
Service Hot Water, Pool Heating
DHW Heater
1

MANDATORY MEAS Reference on Plans or Specificatidn

Water Heater Certification 113 (3} Standard Gas 50 gal or Les:

Water Heater Efficiency 1 )] 8%

Service Water Heating Installation  [113 ()

Pool and Spa Efficiency and Cortrol {114 (a)

Pool and Spa Installstion 114 (b} nfa

Pool Hester - No Pilat Light 115 &) fifa

5pa Hester - No Pilot Light 115 (&) n/a

i For each warke o beark 1, pool beatand domes e wak 1 kop (or geoaps ofs nlarequipme b I e ek oeace Toheetuumt= 1 andion speciication section and
P raph hambe whe e Be reqalied Baties ane docamentd. Ba requlementl sctappiicable Pt BT g e colima.
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POOL AND SPA EFFICIENCY AND CONTROL

All pool and spa heating systems and equipment must be certified by the
manufacturer and listed by the Energy Commission with:

« An efficiency that complies with the Appliance Efficiency
Regulations; and

* No electric resistance heating

Inspectors shall verify the following:

« A readily accessible on-off switch that allows the heater to be shut
off without adjusting the thermostat setting; and

« A permanent plate or card that gives instructions for the energy
efficient operation and proper care of the pool or spa heater.




CALIFORNIA ENERGY COMMISSION

POOL AND SPA INSTALLATION

» |fa pool or spa heating system does not currently use solar heating
collectors, piping must be installed to accommodate for future solar
installation:

o0 Leave at least 36 in. of pipe between the filter and heater to allow
for the future addition of solar heating equipment; or

o Plumb separate suction and return lines to the pool dedicated to
future solar heating; or

o Install built-up or built-in connections for future piping to solar
water heating. An example of a built-in connection could be a
capped off tee fitting between the filter and heater.

» Outdoor pool and spa systems with gas or electric heaters must use a
pool cover.




CALIFORNIA ENERGY COMMISSION

POOL AND SPA INSTALLATION

All pool systems must be installed with all of the following:
o Directional inlets that adequately mix the pool water; and

o A time switch or similar control mechanism to control the operation
of the circulation control system. The time switch shall allow the
pump to be set or programmed to run in the off-peak demand
period for the minimum time necessary to maintain the water.

Pool Heater — No Pilot Light
Pool heaters may not have a continuously burning pilot light per §115.

Spa Heater — No Pilot Light
Spa heaters may not have a continuously burning pilot light per §115.
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PRESCRIPTIVE SECTION 144
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IAIR SYSTEM REQUIREMENTS Pat10of 2 MECH-2-C
=ach column [[ROECT MM o mple Single Story Prescriptive Office Building "™ s11@/2009
represents a | I
COO“.ng and/or IR SYSTEMS, Central or Single Zone
heating system. ITEM OR SYSTEM TAG(S) AHU-1 AHU-Z
Multiple system of Humber of SySteETTs— 1 1
the same type can —>
be _represented n PRESCRIPTIVE MEASURES
a single column .

Caleulzted Heating Capacityigs = 144 (a &b} 107 420 btuh 116 357 biuh
Proposed Hesting Capacity 144 (2 2 b) 184,500 btuh 58,000 btuh
Caleulated Sensible Cooling Capacity2 “ (144 3 & b) 119 953 btwh 152 356 btuh
Proposed Sensible Cooling Capacity |14 (a 8b) 91,282 btuh 126,102 btuh
Fan Control 144 () Constant Wolume  §  Comgtant Wiblume
DF Sensor Location 144 (c] nia nia
Supply Pressure Reset (DDC ondy) 144 Mo Ho
Simultaneous HeatfCool 144 (d) Pl Ho
Ecomoni zer 144 (&1 Fimed Temp (Integrated) Fimed Temp (Integrated)
Heating Air Supply Reset 144 (1) Congtant Temp Congtant Temg
Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp
Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W Ly b

1: For gach cewioal avd gk Zoue Al S 8mg G0 O roap of s im lkar vere) 100 e 1w ® e ece D0 et aumbe 1 ancon speccation fection and paag raph veks nwhs e e
reqgulred Batmees are docume vied. Faequlemertls sotapplicabe, pat™NES e columa.

ZU Mot equied Bor bedronkc beathg asd coodlig. Efker e verawalie b o prtin i eesce otplass and speciicaoas per totiok 1.

3 Ener ves Moyrem k: CoutatVelms Shgk Dowe; Senes <« 50001 Has = 25% dect i sncordiionsd space . Dactiealing B requined Br Prescipiie ompliance,
sed PERF=1 o pe rbmance method decteealing requiemert.

JUOTES TO FIELD - For Building Department Use Only

EnkicpyPio b4 by Ené ipySor Uger Namber: 1001 Job Mambei: HETOET-J0 page 50710
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IAIR SYSTEM REQUIREMENTS Pat1of2 MECH-2-C
gzzigﬂneecrhf:s'ca' [P o ECT NAE o mple Single Story Prescriptive Office Building "™ 5/18/2009 |
. [SYSTEM FEATURES

Conﬂ,rmed th.at the IR SYSTEMS, Central or Single Zone
heating/cooling ITEM OR SYSTEM TAG(S) AHU-1 AHU.2
capacity as well as Number of Systems 1 i
the proposed sensible
heatlng/cc?ollng PRESCRIPTIVE
capacity is calculated N
according to sections Calculated Heating Eapacif;rl.u - &Eh! 107 480 btuh 116,357 btuh
144 a and b. Proposed Hesting Capacity ) 144 (3 & b 124 500 btuh 52 000 bruh

Caleulated Sensible Cooling Capacitwzn = 144 (a &by 119,953 btuh 152 256 btuh

Froposed Sensible Cooling Capacity  [144(@@b) | 91.3s7btuh 1 126,102 buh

Fan Control 144 [l Constant wblume | Constant ‘Wilume

DF Sensor Location 144 (i) nfa nia

Supply Pressure Reset (DDC ondy) 144 Mo Ho

Simultaneous HeatfCool 144 (d) Pl Ho

Ecomoni zer 144 (&1 Fimed Temp (Integrated) Fimed Temp (Integrated)

Heating Air Supply Reset 144 (1) Congtant Temp Congtant Temg

Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp

Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W s M
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CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CALCULATED CAPACITIES

§144 (a) - Sizing and Equipment Selection shall be the smallest
size.

§144(b) — Equipment sizing calculations shall be based on the
following:

o Commission approved computer programs, inputs and
assumptions;

o0 Heating and Cooling Loads as calculated by ASHRAE
Handbook, Fundamentals Volume;

o0 Indoor design temperature and humidity conditions based
on ASHRAE Standard 55 or the ASHRAE Handbook,
Fundamentals Volume 8; (winter humidification and
summer dehumidification not required)




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CALCULATED CAPACITIES
8144(b) — Continued.....

o Outdoor design conditions selected from the Reference Joint
Appendix JAZ;

o Outdoor air ventilation loads shall be calculated using the
ventilation rates from §121;

o Envelope heating and cooling loads shall be based on the
actual building characteristics;

o Lighting loads shall be based on the actual design lighting
levels;

0 Occupant density shall be the same used for the minimum
amount of outdoor air ventilation;

0 Sensible and latent heat gains shall be listed in ASHRAE Handbook,
Fundamentals, Chapter 30, Table 1




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CALCULATED CAPACITIES

8144(b) — Continued.....

0 Process loads shall be based upon actual information on the
intended use of the building;

o Miscellaneous equipment loads shall be based on any of the
following:
o Actual information on the intent of the building;
o Published data from the manufacturer;
o Data based on designer’s expected loads.

o Internal Heat gains shall be ignored for heating load
calculations;

o Safety factor of 10 percent shall be allowed;

o Other loads shall be calculated based upon the heat capacity
of the building and its contents.




CALI

FORNIA ENERGY COMM

ISSI1ON

Constant Volume
Fans systems
exceeding 25
horsepower must
complete a MECH-
4C and be less than
0.8 W/CFM

Or
1.25 W/CFM for

Variable Air Volume
Systems (VAV).

IAIR SYSTEM REQUIREMENTS Part1of2 MECH-2-C
|F' ROJECT MAME DATE
Sample Single Stony Prescriptive Office Building 2/M18/2009
[SYSTEM FEATURES
BIR SYSTEMS, Central or Single Zone
ITEM OR SYSTEM TAGI(S) AHLU-1 AHU-2
Humber of Systems 1 i
SCRIPTIVE MEASURES

Caleulated Capacityi.a 2 144 (a &b} 107 420 btuh 116 357 biuh

Proposed Hesting Capacit) 144 (2 2 b) 184,500 btuh 58,000 btuh

Caleulated Sensible Cooling Capac 144 (3 & bl 119,953 btuh 152 256 btuh

Froposed Sensible Cooling Capacily 91,282 btuh | 126,102 buh

Fan Control 144 (i) Constant whlgme 8 Constant uilume

DF Sensor Location 144 (i) nfa nia

Supply Pressure Reset (DDC ondy) 144 Mo Ho

Sirultaneous Heat/Cool 144 (d) Pl Ho

Ecomoni zer 144 (&1 Fimed Temp (Integrated) Fimed Temp (Integrated)

Heating Air Supply Reset 144 (1) Congtant Temp Congtant Temg

Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp

Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W s M
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CALIFORNIA ENERGY COMMISSION

IAIR SYSTEM REQUIREMENTS Part10of2 MECH-2-C
If the fans system is PROJECT NAME . - : . DATE
a VAV system then | Sample Single Story Prescriptive Office Building 5/18/2009 |

Static Pressure

. BIR SYSTEMS, Central or Single Zone
Sensors will be ITEM OR SYSTEM TAG(S) AHU-1 AHL-Z

specified here. The Number of Systems 1 L
inspector should be

aware of their

ist d PRESCRIPTIVE MEASURES
existence an 2
should look for them Caleulzted Heating Capacityigs = 144 (a & b) 107 480 btwh 116 357 biuh
during inspection Heating Capacity 144 (3 2 b) 184,500 btuh 58,000 bruh
' Calculated e ooling Capacity2) *l14a (3 &bl) 119 953 btuh 152 356 btuh
Also for VAV Proposed Sensible Cooling LIpeed 144 (2 £ b) 91,382 btuh 126,102 bruh
H H F M
systems, if a Direct an Control M—Eﬂﬁiﬂﬁlﬂh
Digital Control is OF sensor Locstion e = =
specified to be Supply Pressure Reset (DDC only) 144 (2] Ho Ho
installed it would be Firmultanssus Hesticos! = - e
specified here Ecoromi zer 144 (&l Fined Temp (Integrated) | Fixed Temp (Integrated)
b ] Heating fir Supply Reset 144 (F) Congtant Temp |  Congtant Temp
Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp
Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W s M
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CALIFORNIA ENERGY COMMISSION

IAIR SYSTEM REQUIREMENTS Part10of2 MECH-2-C

PROJECT NAME DATE
icr;](s)gﬁzl(? gléi;?eent | Sample Single Story Prescriptive Office Building 5/18/2009

S|mu'ltaneou.s IR SYSTEMS, Central or Single Zone
heating/cooling. AHU AHUZ
1 1
144 (a3 & b 107 480 biuh 116,357 btuh
134 (3 2 b 184,500 btuh 52,000 btuh
*l14a (3 &bl 119,953 btuh 152 756 biuh
Proposed Sensible Cooling Capacity \_|144 (2 & b) 91,282 btuh 126,102 btuh
Fan Control E%M_M
OF Sensor Location 144 [ nfa nfa
Supply Fressure Reset [DDC onldy) | 144 (=) Ho Ho
Fimultaneous Heat/Cool 144 (dn b Ha
Ecroronni Zer 144 (&) Fiwed Temp (Integrated) | Fixed Temp (Integrated)
Heating Air Supply Reset 144 (1) Congtant Temp Congtant Temg
Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp
Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W s M

1: For gach cewioal avd gk Zoue Al S 8mg G0 O roap of s im lkar vere) 100 e 1w ® e ece D0 et aumbe 1 ancon speccation fection and paag raph veks nwhs e e
reqgulred Batmees are docume vied. Faequlemertls sotapplicabe, pat™NES e columa.

ZU Mot equied Bor bedronkc beathg asd coodlig. Efker e verawalie b o prtin i eesce otplass and speciicaoas per totiok 1.
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CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CONTROLS

EXCEPTION 1 TO §144 (d) — Simultaneous Heating/Cooling
A. For each zone with DDC:
1. The volume of primary air that is reheated, re-cooled, or mixed
supply air shall not exceed the larger of:
a) 50% of the peak primary airflow; or
b) The design zone outdoor airflow rate per §121;

2. The primary airflow in the deadband shall not exceed the larger
of:

a) 20% of the peak primary airflow; or
b) The design zone outdoor airflow rate per §121.

3. Airflow between deadband and full heating or full cooling must
be modulated.




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CONTROLS

EXCEPTION 1 TO §144 (d):

B. For each zone without DDC:

1. The volume of primary airflow that is reheated, re-cooled, or
mixed supply air shall not exceed the larger of the following:
a) 30% of the peak primary airflow; or
b) The design zone outdoor airflow rate per §121.

EXCEPTION 2 TO §144 (d):

Zones with special pressurization relationships or cross-
contamination control needs.




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CONTROLS

EXCEPTION 3 TO §144 (d):

Zones served with at least 75% of the reheat energy from site-
recovered or site-solar energy sources.

EXCEPTION 4 TO §144 (d):
Zones with specific humidity levels required by a process need.

EXCEPTION 5 TO §144 (d):
Zones with a peak supply air quantity of 300 cfm or less.




CALIFORNIA ENERGY COMMISSION

IAIR SYSTEM REQUIREMENTS Pat10of 2 MECH-2-C
i PROJECT MAME DATE
Economizers are | Sample Single Story Prescriptive Office Building §/18/2009
triggered when an EvSitiifEATURES ]
individual cooling fan AIR_SYSTEMS, Cantral or Single Zone
system exceeds a ITEM OR SYSTEM TAG(S) AHU-1 AHU-2
design supply Humber of Systems 1 1

capacity of 2,500
cfm and a total

mechanical cooling

capacity of 75,000 144 (3 & b1 107 480 btuh 116,357 btuh

BTU/h. 134 (3 2 b 184,500 btuh 52,000 btuh

144 (a3 &b 118,953 bruh 152 756 biuh

Proposed Sensible Cooling C 144 (3 & b) 91,287 btuh 126,102 btuh
Fan Control 144 () Constant wlume 1 Constant ‘wblume
DF Sensor Location N4 (i) nfa nia
Supply Pressure Reset [DDC ondy) el Ho
Fimultaneous Heat/Cool 144 o Ho
Economizer 144 (&) 2
Heating Air Supply Reset 144 (1) Constant Temp Conzstant Temp
Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp
Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W s M

1: For gach cewioal avd gk Zoue Al S 8mg G0 O roap of s im lkar vere) 100 e 1w ® e ece D0 et aumbe 1 ancon speccation fection and paag raph veks nwhs e e
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CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM ECONOMIZERS

§144 (e) — Economizers

Prescriptively economizers are required when an individual
cooling fan system that exceeds both 2,500 cfm for the design
supply capacity and 75,000 BTU/h for the mechanical cooling
capacity. One of the following must be met:
0 An air economizer capable of supplying 100% of the design
supply air as outside air; or

o A water economizer capable of providing 100% of the system
cooling load at outside air temperatures of 50°F drybulb/ 45°F
wet bulb and below.




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM ECONOMIZERS

§144 (e) — Economizers

Also, economizers must be designed and equipped with controls
so that economizer operation does not increase the building
heating energy use.

Additionally, the economizer must be capable of providing partial
cooling even when the additional mechanical cooling is required
to meet the cooling load.

For air-side economizers, a high limit shutoff control must be
installed accoriding to Table 144-C.




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM ECONOMIZERS

TABLE 144-C AIR ECONOMIZER HIGH LIMIT SHUT OFF CONTROL REQUIREMENTS

Device Type Climate Zones Required High Limit (Economizer Off When):
Equation Description
Fixed Dry Bulb 1,2,3,5, 11, 13,14, 15 & 16 Toa > 75°°F Outdoor air temperature exceeds 75°F
4.6,7,8,9,10& 12 Tos > 70°°F Outdoor air temperature exceeds 70°F
Differential Dry Bulb All Tos > Tra Outdoor air temperature exceeds

return air temperature

Fixed Enthalpy* 4.6,7.8,9, 10 & 12 hos > 28 Btu/Ib® Outdoor air enthalpy exceeds
28 Btu/lb of dry air”
Electronic Enthalpy All (Toa, RHos) = A Outdoor air temperature/RH exceeds

the "A" set-point curve®

Differential Enthalpy Al hoa > hra Outdoor air enthalpy exceeds return
air enthalpy

" Fixed Enthalpy Controls are prohibited in climate zones 1, 2,3, 5, 11, 13, 14, 15 & 16.

P At altitudes substantially different than sea level, the Fixed Enthalpy limit value shall be set to the enthalpy value at 75°F and 50% relative humidity.
IAs an example, at approximately 6000 foot elevation the fixed enthalpy limit is approximately 30.7 Btu/lb.

© Set point "A" corresponds to a curve on the psychometric chart that goes through a point at approximately 75°F and 40% relative humidity and is nearly
parallel to dry bulb lines at low humidity levels and nearly parallel to enthalpy lines at high humidity levels,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM ECONOMIZERS
§144 (e) — Economizers Trade Off Tables

Electrically operated unitary air conditioners and heat pumps that
meet or exceed the efficiencies listed in Tables 144-A or 144-B
are exempted from installing an economizer.
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ISSI1ON

Size Category

Climate Zone 2760,000 =2240,000 and <760,000 =135,000 and <240,000 265,000 and <135,000
1 N/A N/A N/A N/A
2 N/A N/A N/A N/A
3 N/A N/A N/A N/A
4 11.9 (before 1/1/2010) 12.2 (before 1/1/2010) 12.4 (before 1/1/2010) N/A
12.5 (as of 1/1/2010) 12.9 (as of 1/1/2010) 14.1 (as of 1/1/2010)
5 N/A N/A N/A N/A
6 N/A N/A N/A N/A
7 N/A N/A N/A N/A
8 11.9 (before 1/1/2010) 12.2 (before 1/1/2010) 12.4 (before 1/1/2010) N/A
12.5 (as of 1/1/2010) 12.9 (as of 1I/1/2010) 14.1 (as of 1/1/2010)
9 11.6 (before 1/1/2010) 11.9 (before 1/1/2010) 12.1 (before 1/1/2010) N/A
12.2 (as of 1/1/2010) 12.5 (as of 1/1/2010) 13.7 (as of 1/1/2010)
10 1 1.4 (before 1/1/2010) 11.7 (before 1/1/2010) 11.9 (before 1/1/2010) 12.4 (before 1/1/2010)
12.0 (as of 1/1/2010) 12.3 (as of 1/1/2010) 13.5 (as of 1/1/2010) 13.5 (as of I/1/2010)
11 115 (before 1/1/2010) 11.8 (before 1/1/2010) 12.0 (before 1/1/2010) N/A
12.1 (as of 1/1/2010) 12.4 (as of 1/1/2010) 13.6 (as of 1/1/2010)
12 117 (before 1/1/2010) 12.0 (before 1/1/2010) 12.2 (before 1/1/2010) N/A
12.3 (as of 1/1/2010) 12.6 (as of 1/1/2010) 13.8 (as of 1/1/2010)
13 11.2 (before 1/1/2010) 11.5 (before 1/1/2010) 11.7 (before 1/1/2010) 12.3 (before 1/1/2010)
11.8 (as of 1/1/2010) 12.1 {as of 1/1/2010) 13.3 (as of 1/1/2010) 13.4 (as of 1/1/2010)
14 117 (before 1/1/2010) 12.0 (before 1/1/2010) 12.2 (before 1/1/2010) N/A
12.3 (as of 1/1/2010) 12.6 (as of 1/1/2010) 13.8 (as of 1/1/2010)
15 10.0 (before 1/1/2010) 10.4 (before 1/1/2010) 10.6 (before 1/1/2010) 11.3 (before 1/1/2010)
10.6 (as of 1/1/2010) 110 (as of 1/1/2010) 12,00 (as of 1/1/2010) 12.3 (as of I/1/2010)
16 N/A N/A N/A N/A
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TABLE 144-B ECONOMIZER TRADEOFF TABLE FOR ELECTRICALLY OPERATED UNITARY HEAT PUMPS

Size Calegory

Climate Zone 2240,000 21.35,000 and <240,000 265,000 and <135,000
1 N/A N/A N/A
2 N/A N/A N/A
3 N/A N/A N/A
4 1.7 (before 1/1/2010) 12.1 ibefore 1/1/2010) N/A
13.8 (as of 1/1/2010) 13.8 (as of 1/1/2010)
5 N/A N/A N/A
b N/A N/A N/A
7 12.3 (before 1/1/2010) N/A N/A
14.5 (as of 1/1/2010)
3 11.7 (before 1/1/2010) 12.0 (before /1/2010) N/A
13.8 (as of 1/1/2010) 13.7 (as of 1/1/2010)
9 11.3 (before 1/1/2010) 1 1.7(before 1/1/2010) 12.5 (before 1/1/2010)
13.3 (as of 1/1/2010) 13.3 (as of 1/1/2010) 13.6 (as of 1/1/2010)
10 111 (before 1/1/2010) 11.5 (before 1/1/2010) 12.3 (before 1/1/2010)
13.1 (as of 1/1/2010) 13.1 (as of 1/1/2010) 13.4 (as of 1/1/2010)
11 11.3 (before 1/1/2010) 11.6 ibefore 1/1/2010) 12.4 (before 1/1/2010)
13.3 (as of 1/1/2010) 13.2 (as of 1/1/2010) 13.5 (as of 1/1/2010)
12 11.5 (before 1/1/2010) 11.8 (before 1/1/2010) N/A
13.5 (as of 1/1/2010) 13.4 (as of 1/1/2010)
13 10.9 (before 1/1/2010) 11.3 (before 1/1/2010) 12.1 (before 1/1/2010)
12.8 (as of 1/1/2010) 12.9 (as of 1/1/2010) 13.2 (as of 1/1/2010)
14 11.5 (before 1/1/2010) 11.8 (before 1/1/2010) N/A
13.5 (as of 1/1/2010) 13.4 (as of 1/1/2010)
15 0.8 (before 1/1/2010) 10.1 {before 1/1/2010) 11.1 (before 1/1/2010)

11.5 (as of 1/1/2010)

115 (as of 1/1/2010)

12.1 (as of [/1/2010)

16

N/A

N/A

N/A




CALIFORNIA ENERGY COMMISSION

IAIR SYSTEM REQUIREMENTS Part10of2 MECH-2-C

Heating/Cooling |FR'ME':T MMEEEIH'IEHE Single Story Prescriptive Office Building > 511812009
supply air reset ]
controls IR SYSTEMS, Central or Single Zone
AHL-1 AHU-Z
i i
2 144 (a & b) 107 480 btuh 116,357 btuh

Proposed Heating Capaci 1144 (3 2 b 184,500 btuh 58 000 btuh

Caleulated Sensible Cooling Wapaciwzi *l1ae (a &by 119,953 btuh 152 256 btuh

Froposed Sensible Cooling Capdly 144 (2 £b) 91,287 btuh 126,102 btuh

Fan Control 144 (] Constant wblume | Constant ‘Wilume

OF Sensor Location 144 (i) n/a nfa

Supply Pressure Reset [DDC ondy) 1] o Ho

Fimultaneous Heat/Cool 144 [ b Ho

Ecroronni Zer 144 (&) \ Fiwed Temp (Integrated) | Fixed Temp (Integrated)

Heating Air Supply Reset 144 (1) T Tem

Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp

Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W s M
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CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM RESET CONTROLS

Automatic reset supply air temperature controls are required for
systems that supply heated or cooled air to multiple zones.
These controls must be capable of the following:

1. Reset in response to building loads or outdoor
temperature; and

2. Reset temperatures by at least 25 percent of the
difference between the design supply-air temperature
and the design room air temperature.




CALIFORNIA ENERGY COMMISSION

IAIR SYSTEM REQUIREMENTS Part10of2 MECH-2-C

Duct sealing is |”'R°JE¢T NAME . . . . DATE
. e Sample Single Stony Prescriptive Office Building S/18/,2009
required for specific I
appllcatlons. IR SYSTEMS, Central or Single Zone
AHU-1 AHLL.Z
1 1
2 144 (a & b) 107 480 btuh 116,357 btuh
134 (3 2 b 124,500 btuh 58,000 btuh
Capacity2 ~ 144 (3 &bl 119,953 btuh 152 756 biuh
Froposed Sensible Cooling 144 (3 & b) 91,287 btuh 126,102 btuh
Fan Control 144 (i) Constant ‘whlume Comstant ‘wblume
DF Sensor Location 144 (i) nfa nia
Supply Pressure Reset (DDC ondy) 144 () Mo Ho
Simultaneous HeatfCool \4 (d Pl Ho
Economizer 144\] Fined Temp (Integrated) | Fixed Temp (Integrated)
Heating Air Supply Reset 144 fﬂ\ Constant Temp Conzstant Temp
Cooling Mir Supply Reset 144 (1) Constant Temp Constant Temp
Duct Sesling for Prescriptive Eﬂfl'lp“ila'lﬁ 144 (W Ly b
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CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM DUCT SEALING

Ducts system leakage rate of 6% or less is required for the
following types of duct systems:

1. Connected to a constant volume, single zone air
conditioner/heat pump/furnace ; and
2. Serves less than 5,000 ft2; and

3. Has more than 25% of duct surface located in
unconditioned/outdoor space.




CALIFORNIA ENERGY COMMISSION

Limitation of Air-
Cooled Chillers

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

FROJECT MAME

TES Sample Project

DATE
2/19/2009

5

ITEM OENEYSTEM TAG(S)
Hurnber of Syste

MAHDATORY MEAS
Equiprnent Efficiency
Pipe Insulation
PRESCRIPTIVE MEASURES
Calculated Capacity

Proposed Capacity

Tower Fan Controls

Tawer Flow Cortrals

Variable Flow Systern Design
Chiller and Boiler lsolation
CHwW amd HHW Reset Controls

WLHP Isolation WYalves

VED on CHY, Cw' & WLHP Purmps =
HF

OF Senzor Location

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

200 ton Trane HCFC-123 266 TON TOMYERS Steam Bailers
1 1 1
T-24 o
Section Reference on Plans or Specification
112(3) 0460 khi'Aon 7 F Aop 81%
‘rs:i\ CHiY Piping nia Hli Piping
144 (3 & I:nj\ nia 266 tons nia
144 (a & b) S00 tons n'a 16,733 63 btuh
144 ih) nfa Two-Speed-Fan nfa
144 ih') n'a Fined-Temp n'a
144 ) Requirad nia
144 ) nia nia nia
144 i) Required N3 Fequired
144 () nia nia nia
Aas () Required nia nia
144 n'a n'a

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CHILLER LIMITATION

Any chilled water plant exceeding 300 tons of total capacity
shall not have more than 100 tons provided by air-cooled
chillers.




CALIFORNIA ENERGY COMMISSION

|WATER SIDE SYSTEM REQUIREMENTS Part2of2 MECH-2-C

Open cooling tower PROJECT NAME _ OLTE
fan and flow controls TES Sample Project a/19/2009

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops
200 ton Trane HCFC-123 266 TON TOMYERS Steam Bailers
1 1 1
T-24 o
BES Section Reference on Plans or Specification
Equiprnent Efficiency 1123 0460 kiton ¥ F Aop 2%
Pipe Insulation 123 CHW' Piping n'a HWY Piping
PRESCRIPTIVE MEASURES
Calculated Capacity 144ij n'a 8666 tons n'a
Proposed Capacity 144 i3 &m 200 tons n'a 16,733 G btuh
Tower Fan Controls 144 ih) nfa Two-Speed-Fan nfa
Tower Flow Controls 144 ih') n'a Fined-Temp n'a
Variable Flow Systern Design 144110 Required n'a
Chiller and Bailer |sal=tion 144 ) nia nia nia
CHW and HHW Reset Controls 144 i) Required N3 Fequired
WLHP [zolation Valves 144 () nia nia nia
'Il:II'SPIII on CHwW, CW & WLHF Pumps = 5|44['I".I Required s nfa
OF Senzor Location 144 i) N3 nfa

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph
pamberwhe i te reenlied gatres ae decameved. Ka reguieme itk wotapplicabk, pritHET e colma.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM HEAT REJECTION EQUIPMENT

Fan Control

Each fan powered by a motor of 7.5 hp (5.6 kW) or larger must
be capable of operating at 2/3 speed or less and must have
controls that automatically change the fan speed to control the
fluid temperature or condensing temperature/pressure.

Open cooling towers of a centrifugal chiller system shall use
propeller fans rather than centrifugal fans when the system
meets all the following:

1. 900 gpm or greater; and

2. 95°F condenser water return; and
3. 85°F condenser supply; and

4. 75°F outdoor wet bulb temperature.




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM HEAT REJECTION EQUIPMENT

Flow Control

Open cooling towers with multiple condenser water pumps must
be capable of running in parallel on the larger of:

1. The flow that’s produced by the smallest pump; or
2. 33% of the design flow




CALIFORNIA ENERGY COMMISSION

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

Variable fluid flow for
hydronic heat pumps

FROJECT MAME

TES Sample Project

DATE
2/19/2009

5

Equiprnent Efficiency
Pipe Insulation
PRESCRIPTIVE MEASURES
Calculated Capacity
Proposed Capacity

Tower Fan Controls

Tawer Flow Cortrals

Variable Flow Systern Design
Chiller and Boiler lsolation
CHwW amd HHW Reset Controls
WLHP lsolation Valves

VED on CHY, Cw' & WLHP Purmps =

HF
OF Senzor Location

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

200 ton Trane HCFC-123 266 TON TOMYERS Steam Bailers
1 1 1
T-24 o
Section Reference on Plans or Specification
112(3) 0460 khi'Aon 7 F Aop 81%
123 CHW' Piping n'a HWY Piping
N @ &b) nia 266 tons nia
1 &by 800 tons n'a 16,733 G btuh
144 ih) nfa Two-Speed-Fan nfa
144 ih') n'a Fined-Temp n'a
144 ) Requirad nia
144 ) nia nia nia
144 i) Required N3 Fequired
144 () nia nia nia
Aas () Required nia nia
144 n'a n'a

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM VARIABLE FLOW

Hydronic systems must be variable fluid flow and be capable of
reducing pump flow rates not exceeding the following:

1. 50% or less of the design flow rate; or

2. The minimum flow required by equipment manufacturer
for proper operation.




CALIFORNIA ENERGY COMMISSION

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

Chiller/Boiler
Isolation

FROJECT MAME

TES Sample Project

DATE
2/19/2009

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

R SYSTEM TAG(S) 200 ton Trane HCFC-123 266 TON TOWERS Steam Buailers

Hurnbeer ems 1 1 1
T-24 o

MAHDATORY MEASURES Section Reference on Flans or Specificatidn
Equiprnent Efficien: 1123 0460 kiton ¥ F Aop 2%
Pipe Insulation 123 CHW' Piping n'a HWY Piping
PRESCRIPTIVE MEASU
Caleulsted Capacity 144 (3 &) nia 266 tons nia
Proposed Capacity N4 (3 & b) 200 tons n'a 16,733 G btuh
Tower Fan Controls 144 nfa Two-Speed-Fan nfa
Tower Flow Controls 144 fhjx n'a Fined-Temp n'a
Variable Flow Systern Design 144110 N Required n'a
Chiller and Bailer |sal=tion 144 ) nia nia nia
CHW and HHW Reset Controls 144 i) Required N3 Fequired
WLHP [zolation Valves 144 () nia nia nia
'Il:II'SPIII on CHwW, CW & WLHF Pumps = 5|44['I".I Required s nfa
OF Senzor Location 144 i) N3 nfa

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CHILLER/BOILER ISOLATION

Chiller — when a chiller plant includes more than one chiller, an
automatic shut off control must be installed to run a single
chiller.

o Chillers that are piped in series for the purpose of
increased temperature differential shall be considered a
single chiller.

Boiler — hot water plants that include more than one boiler, an
automatic shut off control must be installed to run a single
boiler.




CALIFORNIA ENERGY COMMISSION

Chiller and hot water
systems exceeding
500,000 BTU/h

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

FROJECT MAME

TES Sample Project

DATE
2/19/2009

[SYSTEM FEATURES

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

200 ton Trane HCFC-123 266 TON TOMYERS Steam Bailers
1 1 1
T-24 o
Section Reference on Flans or Specificatidn

Equiprnent Efficie 1123 0460 kiton ¥ F Aop 2%
Pipe Insulation 123 CHW' Piping n'a HWY Piping
PRESCRIPTIVE MEASURES
Caleulsted Capacity 144 (3 &) nia 266 tons nia
Proposed Capacity 144 i@ &b 200 tons n'a 16,733 G btuh
Tower Fan Controls N4fhf| nfa Two-Speed-Fan nfa
Tower Flow Controls 144 n'a Fined-Temp n'a
Variable Flow Systern Design 144 ['|‘,|\ Required n'a
Chiller and Bailer |sal=tion 144 ) \ nia nia nia
CHW and HHW Reset Controls 144 i) Required N3 Fequired
WLHP [zolation Valves 144 () nia nia nia
'Il:II'SPIII on CHwW, CW & WLHF Pumps = 5|44['I".I Required s nfa
OF Senzor Location 144 i) N3 nfa

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM CHILLED/HOT RESET

Chilled/Hot water systems with a design supply capacity
exceeding 500,000 BTU/h must have controls installed capable
of automatically resetting the supply temperatures according to
building load or outside air temperatures.




CALIFORNIA ENERGY COMMISSION

WLHP lIsolation
Valves

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

PROJECT NAME
TES Sample Project

DATE
2/19/2009

5

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

ITEM R SYSTEM TAG(S) 200 ton Trane HCFC-123 266 TON TOWERS Steam Buailers
Hurnbersf Systerns 1 1 1

T-24 o
MAHDATORY MEASURES Section Reference on Flans or Specificatidn
Equiprnent Effici2geoy 1123 0460 kiton ¥ F Aop 2%
Pipe Insulation 123 CHW' Piping n'a HWY Piping
PRESCRIPTIVE MEA 5
Caleulsted Capacity 144 (3 &) nia 266 tons nia
Proposed Capacity 144 i@ &b 200 tons n'a 16,733 G btuh
Tower Fan Controls 144 ih) nfa Two-Speed-Fan nfa
Tower Flow Controls 134 ih' n'a Fined-Temp n'a
Variable Flow Systern Design 144}\ Required n'a
Chiller and Bailer |sal=tion 144 ) \ nia nia nia
CHW and HHW Reset Cortrols 14410 Requirad '3 Required
WLHP [zolation Valves 144 () nfa nia [i3
'Il:II'SPIII on CHwW, CW & WLHF Pumps = 5|44['I".I Required s nfa
OF Senzor Location 144 i) N3 nfa

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph
pamberwhe i te reenlied gatres ae decameved. Ka reguieme itk wotapplicabk, pritHET e colma.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM WLHP ISOLATION VALVES

Water circulation systems serving air conditioners/heat pumps
exceeding 5 hp must have variable flow controls. Additionally,
each air conditioner/heat pump must have an interlocked valve

that automatically shuts off fluid flow when the compressor is
off.




CALIFORNIA ENERGY COMMISSION

Variable Speed
Drives

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

FROJECT MAME

TES Sample Project

DATE
2/19/2009

MAHDATORY MEASURES
Equiprnent Effichncy

Pipe Insulation
PRESCRIPTIVE MEASURES
Calculated Capacity
Proposed Capacity
Tower Fan Controls
Tawer Flow Cortrals
Variable Flow Systern Design
Chiller and Boiler lsolation
CHwW amd HHW Reset Controls

WLHP Isolation WYalves

VED on CHY, Cw' & WLHP Purmps =
HF

OF Senzor Location

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops
200 ton Trane HCFC-123 266 TON TOMYERS Steam Bailers
1 1 1
T-24 o
Section Reference on Plans or Specification
112(3) 0460 khi'Aon 7 F Aop 81%
123 CHW' Piping n'a HWY Piping
144 @ &b n'a 8666 tons n'a
144 (a & b) 800 tons n'a 16,733 G btuh
144 ih) nfa Two-Speed-Fan nfa
Nk ih'y n'a Fined-Temp n'a
14N Requirad nia
144 ['k nia nia nia
144 i) q Required N3 Fequired
144 () N 03 03 03
Aas () Required ria nia
144 n'a n'a

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM VARIABLE FLOW CONTROL

Individual pumps serving variable flow systems exceeding 5 hp
must be capable of running on 30% of its design wattage while
supplying 50% of the fluid flow.




CALIFORNIA ENERGY COMMISSION

Differential Pressure
Sensors

|WATER SIDE SYSTEM REQUIREMENTS

Part20f 2 MECH-2-C

FROJECT MAME

TES Sample Project

DATE
2/19/2009

5

OR SYSTEM TAG(S)
Hurnbes of Systerns

MAHDATORY MEASURES
Equiprnent Effigjency
Pipe Insulation
PRESCRIPTIVEM
Calculated Capacity
Proposed Capacity
Tower Fan Controls
Tawer Flow Cortrals
Variable Flow Systern Design
Chiller and Boiler lsolation
CHwW amd HHW Reset Controls

WLHP Isolation WYalves

VED on CHY, Cw' & WLHP Purmps =
HF

OF Senzor Location

=WOTER SI0E SYSTEMS: Chillers, Towers, Boilers, Hydronic Loops

200 ton Trane HCFC-123 266 TON TOMYERS Steam Bailers
1 1 1
T-24 o
Section Reference on Plans or Specification

112(3) 0460 khi'Aon 7 F Aop 81%
123 CHW' Piping n'a HWY Piping
144 (3 &) nia 266 tons nia
144 (a & b) 800 tons n'a 16,733 G btuh
144 ih) nfa Two-Speed-Fan nfa
144 ih') n'a Fined-Temp n'a

0] Requirad n/a
144 nia nia nia
144 [i‘_\ Required N3 Fequired
144 () \ nia nia nia
Aas () \n Required ria nia
144 n'a n/a

i: Fior each chllier, coolleg tower, Lotk T, and ko ks keop o groaps ofsmlEr s e b A0 e e e ice 02 keetinmbe 1 andon sp=ciication section and parag raph

pnmbErwhe e the requiec eames are docimevied. Kaequiemertl wtapplicabk, pr™Wa” [ te colim.

AR T3k B3EmMS ook wets ke B3Em v g otier 0k $0ch a8 g kool orbrie,




CALIFORNIA ENERGY COMMISSION

HVAC SYSTEM VARIABLE FLOW CONTROL

Systems with Direct Digital Control (DDC) reporting to a central
control panel the sensor will be located at the most remote heat
exchanger or the heat exchanger requiring the greatest
differential pressure.

The static pressure set point shall be reset based on the valve
requiring the most pressure and must not be less than 80%
open. The static pressure sensor can be mounted anywhere.




CALIFORNIA ENERGY COMMISSION

MECH - 4C PRESCRIPTIVE ONLY




CALIFORNIA ENERGY COMMISSION

- |MECHANICAL SIZING AND FAN POWER MECH-4-C
Each cooling and/or
heating system will PROJECT NAME DATE
submit a separate sample Single Story Prescriptive Office Building 2¢542009
MECH-4C = SME FLOOR AREA
ﬁ AHL-2 | 2,860
[EAN POWER ConsSuMPTION |
L E C | D E 3
et | e[t || TR |
Supply Fan 2.000 g 0% o7 0% 1.0 1,831

Total Adjustrnents
HIL_FTJEH FRESSURE ADJUSTMENT EQUATION 1] TOTAL FAN $YSTEM POWER [Watts, Sum Colurn F 1,831

& 000
&) If fitter pressure drop is gregter than 1 inch WL C. enter 2] SUFFLY DESIGN AIRFLOW [CFM] :

féﬁr prelJS_Surg drop. $Pa en line 4 and Total Fan preszure 2]1TOTAL FAM SYSTEM POWER IMDER [FRow 1."H|:|w|2]
on Line &,

41 5F=a

3] SPF
L) Calzulate Adjusted Fan Power Index and enter on Line 7. §] Fan Adjustrert = 1-[5Fa - 15

B Calculate Fan Adjustment and enter on Line 6.

1
7140JUSTED FAN POWER INDEX [Line 3 x Line &) 0.455|

1. TOTAL FAN SYSTHEA POWER INDEX of ADJUSTED FAN FOWER INDE< mus Inolencesd 02 Wicin tor Corg lanl volume sy kms of 125 00 #F WAV syrkms.




CALIFORNIA ENERGY COMMISSION

|MECHANICAL SIZING AND FAN POWER MECH-4-C
Each fan system with a
combined brake horse PROJECT NAME _ L . . DATE
power greater than 25 Sample Single Story Prescriptive Office Building S/5/2009

. STSTEM MAME FLOOR AREA

hp must complete this 1 AHU-2 | .
form.

[EAN POWER CONSUMPTION |
Systems that do not - - - T - - -
exceed 25 hp should

. DESIGN EFFICIEMCY MUMEBER || PE&K wWaTTS
be noted in column A. FAN DESCRIPTION ERAKE HP OTOR DIRIYE OF FANS | |B x Ex 745 /(C 2 ]
Supply Fan 2.000 g4 0% 97 0% 1.0 1,831

Total Adjustrnents
HIL_FTJEH FRESSURE ADJUSTMENT EQUATION 1] TOTAL FAN $YSTEM POWER [Watts, Sum Colurn F 1,831

& 000
&) If fitter pressure drop is gregter than 1 inch WL C. enter 2] SUFFLY DESIGN AIRFLOW [CFM] :

féﬁr prelJS_Surg drop. $Pa en line 4 and Total Fan preszure 2]1TOTAL FAM SYSTEM POWER IMDER [FRow 1."H|:|w|2]
on Line &,

4] 5Pz
3] SPF
L) Calzulate Adjusted Fan Power Index and enter on Line 7. §] Fan Adjustrert = 1-[5Fa - 15

B Calculate Fan Adjustment and enter on Line 6.

1
7140JUSTED FAN POWER INDEX [Line 3 x Line &) 0.455|

1. TOTAL FAN SYSTHEA POWER INDEX of ADJUSTED FAN FOWER INDE< mus Inolencesd 02 Wicin tor Corg lanl volume sy kms of 125 00 #F WAV syrkms.




CALIFORNIA ENERGY COMMISSION

|MECHANICAL SIZING AND FAN POWER MECH-4-C
PROJECT HOME OATE
Sample Single Story Prescriptive Office Building 5/5/2009
STSTEM MAME, FLOOR BEEL
T 2H0-2 ] 7 560
[EAN POWER CONSUMPTION |
i E C | O E E
. SRR || e e S o TN
The adjusted fan power Supply Fan coodl|  maosw]  9voull 1o 1,631
index should not i

exceed 0.8 W/CFM for
constant volume

systems and 1.25 \
W/CFM for VAV

systems. \\

\ Total ddjustrents

HIL_FTJEH FRESSURE ADJUSTMENT EE!UP.TIDN 1] TOTAL FAN $YSTEM POWER [Watts, Sum Colurn F 1,831
z L'y DESIGN AIRFLOW [CFM 4 000
&) If fitter pressure drop is gregter than 1 inch WL C. enter M [ | ;
filtter pressure drop. 5Pa on line 4 and Total Fan pressure 21 TOTAL FoH M FOWER INDES [Row 1/Row 2]
5Pf on Line 4.
4] 5Pa

B Calculate Fan Adjustment and enter on Line 6.
) ! 51 5PF \

E] Fan Adjustrnert = 1-[5Pa - 1 PSP

L) Calculate Adjusted Fan Power Index and enter on Line 7.

1
7140JUSTED FAN POWER INDEX [Line 3 x Line &) 0.455|

1. TOTAL FAN SYSTHEA POWER INDEX of ADJUSTED FAN FOWER INDE< mus Inolencesd 02 Wicin tor Corg lanl volume sy kms of 125 00 #F WAV syrkms.




CALIFORNIA ENERGY COMMISSION

QUESTIONS?




CALIFORNIA ENERGY COMMISSION

 Energy Standards Website: www.energy.ca.gov/title24
 Energy Standards Hotline:
« 1(800) 752-6245 (Building Dept. Staff Only)
* 1(800) 772-3300 (Public)
* (916) 654-5106 (Outside of CA)
title24@energy.state.ca.us
« Personal Contact Information:
Mark Alatorre
1516 9th Street, MS #26
Sacramento, CA 95814
916-654-4642
malatorr@energy.state.ca.us




