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PRESENTATION TOPICS (NOT EXHAUSTIVE )

º Standard 90.1 Overview

º Equipment Efficiency

ºControls

º Fan Power/Efficiency

º Exhaust Air Energy Recovery

ºCentral Hydronic Plant

ºHVAC Construction

ºComputer Room Cooling
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90.1 OVERVIEW
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SECTIONS

º Section 1 ðPurpose

º Section 2 ðScope 

º Section 3 ðDefinitions 

º Section 4 ðAdministration and Enforcement 

º Section 5 ðEnvelope

º Section 6 ðMechanical (HVAC)

º Section 7 ðService water heating

º Section 8 ðPower

· electricity distribution losses, transformers, etc.

º Section 9 ðLighting

º Section 10 ðOther equipment

· elevators, escalators, booster pumps, motor efficiency

º Section 11 ðEnergy Cost Budget
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COMPLIANCE PATHS
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ºComply with all mandatory provisions in the 

Standard AND

· Prescriptive Provisions of Each Section OR

· Performance Provisions of Each Section OR

· Section 11, Energy Cost Budget

MANDATORY 

PROVISIONS

X.4

PRESCRIPTIVE 

PROVISIONS

X.5

PERFORMANCE 

PROVISIONS

X.6
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EQUIPMENT PERFORMANCE

MANDATORY EFFICIENCIES7



EQUIPMENT PERFORMANCE TABLES

(6.8.1)

ºChillers

º Packaged Equipment

º Split Systems

º Furnaces

º Boilers
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ºPTACs

ºVRFs

ºHeat Pumps

ºCRACs

ºEtc.



EQUIPMENT PERFORMANCE TABLES

(6.8.1)

º Equipment must meet the efficiencies at the 

rating conditions.

ºNOT the specific conditions of the project

· Excluding chillers operating at nonstandard chilled 

water conditions
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EQUIPMENT PERFORMANCE TABLES

(6.8.1) 

º Efficiency focuses on full load efficiency AND 

annualized efficiency 

· Systems rarely, if ever operate at full load

·Mechanical efficiencies have reached diminishing 

return

· Inexpensive controls enable improved part load 

efficiency
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EQUIPMENT PERFORMANCE TABLES

(7.8)

ºGas/oil Water Heaters

º Electric Water Heaters

º Instantaneous

º Storage Tank

º Pool Heaters
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ELECTRIC MOTOR PERFORMANCE TABLES

(10.8)

ºGeneral Purpose

º Polyphase Small (Ò3HP)

ºCapacitor -Start Motors ( Ò3HP)

º Fire Pump Motors
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M ECHANICAL CONTROLS
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MANDATORY DIRECT DIGITAL CONTROLS

(6.4.3.10)
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ºDDC Systems are now mandatory in many 

applications

º Larger new building applications dependent 

upon:

º Type and size of equipment

º Also required in many renovations dependent 

upon:

ºScope of renovation

º Type and size of new equipment

ºExisting control system



MANDATORY DIRECT DIGITAL CONTROLS

(6.4.3.10)
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DDC CAPABILITY (6.4.3.10.2)

ºMonitor:

· Zone demand

· Duct pressure

· Hydronic pressure

º Transfer zone information from zone controller to 

plant controllers

º Automatically identify problem zones

º Allow removal of problem zones from reset logic

º Trend and Display points
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MANDATORY HVAC C ONTROLS

ºDeadband ðMust maintain 5 °F between heating 
and cooling space temp setpoints

º Automatic Shutdown ðShutdown the system 
when occupants are not present

ºNight Setback ðRelaxed thermostat setpoints
during unoccupied periods. Increase 5 °F in cooling. 
Reduce 10°F in heating

ºOptimum Start ðReduce the amount of time it 
takes to bring spaces to occupied temperature 
setpoint .

ºDamper and Fan Shutoff Controls ðMotorized 
OA and EA dampers must close. Exhaust fans must 
stop. 17



VARIABLE PARKING GARAGE EXHAUST

(6.4.3.4.5)

º Applies to enclosed parking garages

ºMonitor garage contaminant level (CO2, CO, NOx)

º Adjust exhaust rate to maintain adequate indoor air 

quality

· Setpoints are not dictated by 90.1

ºMin exhaust rate must not be more than 50% of the 

design airflow
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DEMAND CONTROL VENTILATION

(6.4.3.8)

ºOccupant Density (reduced for 2013)

·2010 Threshold Ó40 people/1000 ft2

·2013 Threshold Ó25 people/1000 ft2

ºNew threshold aligns with green rating systems

ºChange will require DCV in many spaces which 

previously did not require it.

· Notably, classrooms

19



VAV VENTILATION OPTIMIZATION

(6.5.3.3)

ºReset the outdoor airflow rate at the VAV air 

handler based on ASHRAE Standard 62.1 

Ventilation Rate Procedure.

ºRequires two way communication between the 

AHU controller and the VAV terminal controllers

ºMust measure/communicate:

· VAV terminal airflow

· Zone occupancy (densely occupied spaces)

· Supply air temperature

· AHU Outdoor airflow
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ECONOMIZER (6.5.1)

º Systems exceeding the following thresholds must 

have economizer (air or water)

ºÓ 54,000 btu /h (comfort cooling)

ºÓ65,000 btu /h (computer room cooling)

· In Denver

· 135,000 btu /h in other climate zones

ºNo economizer requirements in Climate zones 1a 

and 1b

21



AIR ECONOMIZER (6.5.1.1.3)

º Acceptable control methods have changed

· Dry bulb or enthalpy control only
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WATER ECONOMIZER (6.5.1.2)

ºMay be used in lieu of Air Economizer

ºMust provide 100% of the expected cooling load

·@ 50°F db/45°F wb outdoor air conditions

º Additional waterside components ( HX or 

precooling coils) must not add more than 15ft of 

water pressure.

· If so, add a secondary loop or a bypass
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I NTEGRATED ECONOMIZER (6.5.1.3)

º All economizers must be integrated

Additional requirements added for DX cooling

º Prohibits/limits false loading mech cooling

ºMin compressor run time ðOA damper may not 

close until SAT <45 °F

º Single zone systems must have at least 2 cooling 

stages (Capacity dependent)

º Variable air volume systems must have 3 or 4 

cooling stages (Capacity dependent)
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ECONOMIZER & H UMIDIFICATION

(6.5.1.6)

When humidification maintains indoor air wetbulb

temp. >35 °F:

º Airside economizer is prohibited

ºWater Economizer must be used

This is not a new requirement:

Moved from 6.5.2.4 in 2010 to a more relevant 

section in 2013
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HUMIDIFICATION AND DEHUMIDIFICATION

(6.4.3.6)

ºActive humidification limited to Ò30% RH in the 

warmest zone

ºActive dehumidification limited to Ó60% RH in 

the coolest zone

ºActive humidification and dehumidification may 

not operate simultaneously
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ACTIVE 

HUMIDIFICATION

ACTIVE 

DEHUMIDIFICATION

NO HUMIDIFICATION OR 

DEHUMIDIFICATION



HUMIDIFICATION AND DEHUMIDIFICATION

(6.4.3.6)

Exceptions:

ºDirect evap cooling used with a desiccant

ºMuseums, hospitals, etc where a 10% humidity 

deadband is used (as approved by AHJ )

ºCritical environment where RH must be 

maintained within ±5% (as approved by AHJ )
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SIMULTANEOUS HEATING AND COOLING

(6.5.2)

HVAC controls must prevent:

ºReheating

ºRecooling

ºMixing of heated and cooled air

º Any form of simultaneously heating and cooling a 

zone
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SIMULTANEOUS HEATING AND COOLING

EXCEPTIONS (6.5.2)

With DDC reheat/ recool allowed provided:

ºDeadband flow less than the max of

· 20% of the max SA flow

· Flow require for code ventilation

· Higher SA flow that reduce OA flow

· Higher flow to maintain pressure relationships

ºReheated/recooledflow Ò50% of max SA flow

º 1st heating stage increases SAT only

º 2nd heating stage increases SA flow
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SIMULTANEOUS HEATING AND COOLING

EXCEPTIONS (6.5.2)

With DDC reheat/ recool (continued)
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Figure courtesy ASHRAE

90.1, 2013 Users Manual



SIMULTANEOUS HEATING AND COOLING

EXCEPTIONS (6.5.2)

Without DDC reheat/ recool no more than the max of:

º 30% of the max SA flow

º Flow require for code ventilation

ºHigher SA flow that reduce OA flow

ºHigher flow to maintain pressure relationships
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Figure courtesy ASHRAE

90.1, 2013 Users Manual



SUPPLY AIR TEMPERATURE RESET

(6.5.3.4)

To minimize Reheat:

º VAV Systems must include Supply Air 

Temperature reset logic

ºRequires two way communication between the 

AHU and the VAV terminal controllers

ºMaintain the highest supply air temperature 

setpoint that satisfies all zones in cooling.
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FAN CONTROL (6.5.3.2)

Cooling load met by adjusting cooling capacity

(typical single zone system )

ºMinimum of 2 fan speeds

· 100% flow @ 100% design fan power

·Ò 66% flow @ 40% design fan power

ºMust have at least two speeds of operation when 

using air economizer
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FAN CONTROL (6.5.3.2)

Cooling load met by adjusting air flow

(typical VAV system )

ºModulate fan speed between the following points

· 100% flow @ 100% design fan power

·Ò 50% flow @ 30% design fan power

ºMust have at least two speeds of operation when 

using air economizer (but would likely just 

modulate)
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ELECTRICAL ENERGY MONITORING

(8.4.3)

Measurement devices to monitor and store hourly 

energy data for the following utility energy types 

for 36 months:

º Total electrical energy

ºHVAC systems

º Interior lighting

º Exterior lighting

ºReceptacle circuits
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WHOLE -BUILDING ENERGY MONITORING

(10.4.5)

Measurement devices to monitor and store hourly 

energy data for the following utility energy types 

for 36 months:

ºNatural gas

º Fuel oil

º Propane

º Steam

ºChilled water

ºHeating water
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EXCEPTIONS TO ENERGY /ELECTRICAL

MONITORING (10.4.5 AND 8.4.3)

Energy monitoring is NOT required for:

ºBuildings or additions < 25,000 ft 2

ºTenant spaces < 10,000 ft 2

ºDwelling units

ºResidential buildings with common area < 10,000 ft 2

ºFuel/electricity for emergency equipment
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FAN POWER & E FFICIENCY
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FAN POWER (6.5.3.1)

º Two Methods

· Nameplate HP (Option 1), less work and less flexible

· Brake HP method (Option 2), more work and more 

flexible

º The allowance is for ALL fan motors in a fan 

system, not each individually

· Supply, return, relief, exhaust

39


