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ACKNOWLEDGEMENTS
One City: Built to Last

We wish to acknowledge Mayor Bill de Blasio for his commitment to

80% reduction of Greenhouse Gas Emissions by 2050, over 2005
levels.

m A sweeping plan to retrofit public and private buildings to reduce the
City’s contributions to climate change.

m This makes New York the largest city to commit to the 80% reduction
by 2050.

m It charts a long-term path for investment in renewable sources of
energy and a total transition from fossil fuels.

E One City: Built to last: m
. o 5 http://www.nyc.gov/html/builttolast/p
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© 2019 City of New York. All rights reserved.
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INTRODUCTION

Welcome to the New York City Department of Buildings Energy
Code Training Modules!

This HVAC 2 Module addresses:

m Technical issues and strategies related to Complex Systems in
2016 NYCECC

m NYC DOB Energy Code Submission Requirements & Progress
Inspection requirements

®
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INTRODUCTION

(continued)

This HVAC 2 Module addresses:

This module addresses HVAC criteria related to all commercial
building types, including Group R Buildings : R-1 uses (any height);
R-2 and R-3, when over 3 stories.

HVAC criteria related to low-rise residential buildings are covered
under the NYC DOB Residential Training Module. This module is a

continuation of HVAC-1: Mandatory Requirements & Simple HVAC
Systems.

NE
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OVERVIEW: TRAINING MODULE ORGANIZATION

m This Module has been divided into a number of smaller sub-
topics. These can be accessed either in-sequence or out-of-
sequence through links in the main “Menu” slide.

m Each sub-topic begins with a brief overview of the issues to be

reviewed, and many end with a set of summary questions or
exercises.

m Many of the sub-topics are organized in a Q & A format. Code-
related questions are posed at the top of a slide, with answers
provided below, or in the following sequence of slides.

build safe | live safe 6
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OVERVIEW: SLIDE NAVIGATION GUIDE

Look for the following icons:

m The NYC Buildings logo takes you to the 2016 NYCECC
Buildings Training Modules home page.

The Menu icon takes you to the main menu page within
each module.

The Attention icon brings up Callouts with key points and
additional information.

The Links icon takes you to related DOB web pages or
other resources.

build safe | live safe v 7 m
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http://www1.nyc.gov/site/buildings/codes/2016-energy-conservation-code.page

OVERVIEW: SLIDE NAVIGATION GUIDE

Look for the following icons:

The Documentation icon addresses DOB documentation
Issues and requirements.

The Inspection icon addresses DOB Progress Inspection
Issues and requirements.

@ The Code Reference icon refers to relevant Code sections.

The slides are enhanced with special icons that will help to focus
on key points, or serve as links to external resources. The Attention
icon brings up Callouts (like this one) with key points and additional
information.
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ADMINISTRATIVE OVERVIEW: MODULE MENU

System Requirements e VAV System Types
1. MULTI-ZONE SYSTEMS & Schematics 12

Types & Schematics e Code Requirements o
2. ECONOMIZERS Exceptions 20

3. CONTROLS Thermostatic Controls e Supply Air Reset

24
Controls e Static Pressure & Fan Controls
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ADMINISTRATIVE OVERVIEW: MODULE MENU

(continued)

Fundamentals e Efficiency Metrics e Types

4. CHILLERS e Control Requirements

Applications e Types e Control

5. HEAT REJECTION DEVICES Requirements ® Heat Recovery o
Economizer

2-Pipe e 3-Pipe ® Heat Pump Loop e

RGN [N Kol 11z (0] K Primary Secondary Loops e Part Load
Controls

Efficiency Requirements e Controls e
Insulation Requirements ® Swimming Pools

7. SERVICE HOT WATER
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ADMINISTRATIVE OVERVIEW: MODULE MENU

(continued)

Energy Analysis ® Supporting
Documentation e Progress Inspections

8. SUBMISSIONS & INSPECTIONS

A DECAlLlDAEC Abbreviations Key ® References &
Resources ® DOB Assistance
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1. MULTIPLE ZONE AIR-SIDE SYSTEMS: OVERVIEW

Slides 12 to 19

In this section you will learn about:

m Code requirements for air-side HVAC systems;

m Overview of Variable Air Volume (VAV) systems including general
concepts, review of schematics for different configurations and key
components; and

m Understand differences and requirements for Single Duct VAV, Dual
Duct VAV, Single Fan Dual Duct & Mixing VAV systems.

®
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1. MULTIPLE ZONE AIR-SIDE SYSTEMS

What are key Code requirements for HVAC systems serving multiple zones?

System Type Requirements:

m Air Side HVAC system serving multiple zones (or multi-zone systems) must
be Variable Air Volume (VAV) type

= Automatic start controls shall be provided for each HVAC system.

m Multiple zone air-side systems Constant Air Volume (CAV or CV) system is
limited and restricted
m Allowed exceptions to VAV requirement for zones:
= With peak supply air less than 300 cfm or less
= Where volume of air is no greater than minimum ventilation
= Where special humidity levels are required (e.g., data center, library, museum)

= Systems where controls prevent reheating, recooling, mixing air that has been
heated or cooled, or

= Systems where 75% of reheat energy is from site recovered sources
(e.g., solar, condenser water recovery)

% Complex HVAC: C403.4; Multiple zone VAV m
. . Requirements & Exceptions: C403.4.4;

build safe | live safe 13
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1. MULTIPLE ZONE AIR-SIDE SYSTEMS

What are key Code requirements for HVAC systems serving multiple zones?

VAV Air Management Requirements:

m Capability to control and reduce primary air supply to each<
zone

m Primary air volume shall be reduced to the greater of the
following before reheating, recooling, or mixing:

VFD Requirement for Fan Motors:

m Multi-speed fan controls are required on each DX cooling
system > 65,000 BTU/h

m Fan motors less than 1hp are required to be electronically

Design maximum &
¥ allowed minimum air flow

/7 rates must be indicated in

Condition 1: 30% of max supply air to each zone

Condition 2A or 2B: 300(8EI)VI or less if max flow rate is less than
10% of total fan system supply air flow rate

Condition 3: Minimum Vé:%F:i)lation rate per NYC Mech. Code
Condition 4: Any higher 53{2 that can be demonstrated to reduce

Minimum of 15% of VAV
boxes must be verified
during Progress
Inspections. Maximum and
Minimum flow rates must
be confirmed through
inspection or review of
Testing, Adjusting, and
Balancing (TAB) activities.

VAV box schedules

overall system annual energy use by offsetting reheat/r
losses through a reduction in outdoor air intake for the system
(OR)
Condition 5: The airflow rate required to comply with applicable

codes or accreditation standards

Fan schedules must
%%’ indicate VFD

Minimum of 20% of VFDs
must be verified during
Progress Inspections for
presence and operation.

commutated or minimum motor efficiency of 70%

build safe | live safe
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1. MULTIPLE ZONE AIR-SIDE SYSTEMS

How is minimum Primary Air Volume calculated for a VAV zone?

Case In Point:
Q: 15,000 ft? office served by VAV fan system. Total design supply air is
specified at 5000 cfm. What is the minimum primary air for this
zone?

m Calculations

= Condition 1: 30% of design supply-air to zone:
- 5000 CFM x 30% = 1500 CFM

= Condition 2a or 2b: 300 CFM or less if 10% of fan system’s design supply-air:
- 5000 CFM x 10% = 300 CFM

= Condition 3: Ventilation rate: NYC Mechanical Code
- 15,000 ft2 x 5 persons/1000 ft2 x 5 CFM/person + 15,000 ft2 x 0.06

cfm/ft2 = 1275 CFM

- less than 1275 CFM per active DCV control, no lower than 2400 CFM

A: Not required to be less than 1,275 cfm; however, with DCV control it
could go as low as 2,400 cfm or lower depending on performance of the
diffusers and VAV boxes.

Multi-zone - VAV Requirements & m
build safe | live safe 15 Exceptions: C403.4.4
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1. MULTIPLE ZONE SYSTEMS:
VARIABLE AIR VOLUME (VAV) DESCRIPTION

What components are commonly found in a typical Single Duct VAV System?

Single Duct VAV System

System Schematic

Preheat
Coil

Economizer Humidifier
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—— [ [ ' !
Outside | | I
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Air | I .‘) | Cooling Heating | I
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Code Impacts: Terminal VAV box volume
control, economizer, energy recovery,
supply temperature reset controls,
damper controls, fan power limits.

7

Heating/Cooling/Air Treatment Components:
m Preheat Coil:

= Preheats outside air to prevent frosting of cooling coil
and partial heating capacity
Cooling Coil:
= Provides cooling capacity (sensible + latent)
= Can be Direct Expansion (DX) or connected to a chilled
water system
Heating Coil:
= Provides partial heating capacity (reheat load)
Humidifier:
= |ncreases moisture content in the supply air
Economizer:
= Enables introduction of additional outside air to meet
some or all of the cooling load when outside air
conditions are suitable

Exhaust Air Energy Recovery:
= Preheats or pre-cools outside air by recovering energy
from exhaust air
= Based on system size

build safe | live safe
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Single duct VAV System: C403.4.4.1; y
Economizers: C403.3; Energy Recovery: m
16 C403.2.7; Supply air temperature controls:
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1. MULTIPLE ZONE SYSTEMS:
VARIABLE AIR VOLUME (VAV) DESCRIPTION

What components are commonly found in a typical Single Duct VAV System?
Single Duct VAV System

System Schematic

Preheat

VAV

oX Box

| el =iy

‘ [

‘ % [

e L =
Reheat
i Coil

Zone No. 2 | Zone No. 1

~

Code Impacts: Fan power limits,
terminal device air volume

@ * control, thermostat set points &
set backs.

Fan Components:
m Supply Fan:

= Provides supply air to zones
m Return Fan:

= Returns space air to the air handler
m Exhaust Fan:

= Removes air directly from space to outside

= Relief fan may be provided for Economizer
operation

Terminal Devices:
O Cop5|st of supply air dampers to control

" Lo SR SOHS R B

M Ma C}/g a local recirculation fan (fan-
ered box)

Thermostats.

m Controls operation in terminal units of

supply air damper, reheat coils and
baseboards

build safe | live safe
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1. MULTIPLE ZONE SYSTEMS:
VAV SYSTEM DUCTING ARRANGEMENTS

What are requirements for Single-Duct and Dual-Duct Systems?

VAV Single- vs. Dual-Duct Single-Duct VAV systems, Terminal Devices:

m Systems have one duct usually providing cool air to
- terminal devices with dampers and sometimes
_> / i _’ reheat coils
crom HU 1o space m Terminal devices must reduce the supply of
Supply sis primary supply air before reheating or re-cooling
Duct Supply Heating takes place

Damper Coil

= Reduces unnecessary heating & cooling

—r O\ Dual-Duct & Mixing VAV Systems, Terminal Devices:
ouct | = m Systems have one warm air duct and one cool air

— /( To Space uct
From Cold / m Terminal devices must reduce the flow from one
puct upply duct to a minimum before mixing air from the
? other duct

= Reduces unnecessary heating & cooling

Progress inspection at terminal boxes for

@ temperature and air volume control.
Minimum of 15% of terminal equipment
must be tested.

. . Single Duct VAV: C403.4.4.1; Dual Duct VAV m
build safe | live safe UE) 18 Terminal Devices: C403.4.4.2
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1. MULTIPLE ZONE SYSTEMS: DUAL-DUCT VAV SYSTEMS

What are the key Code requirements for a Dual-Duct System?

Dual-Duct VAV Schematic

Exhaust Air Return Air
Exhaust Air Louver  Damper Fan (optional)
Exhaust Aw«{‘g ,.’ Q |
Return Air < Heating Coil
Dampef’/‘ Supply Air e
Fan %
Outside Air >>; i ]
Exhaust Air Louver / X Filters '% ' ' ‘
Outside Air  Possible : =
Damper Pre-Heat Coil e % o E 5
|9 o o 17
- = >
gl |z o
Mixing a a <
Dampers > > =
A alla =1
< = Q. 1]
) VIVESY

Progress inspection required controls —
Thermostats & set points, Economizer,

DCV, VAV fan & terminal device operation,
damper controls, duct air sealing

Requirements at Air Handler:

m Fan power limits, VFD, economizer,
temperature reset controls, thermostat
controls, DCV, damper controls

m Typical components at Air-Handler

= Central preheat coil

= Separate supply ducts for heating and
cooling (heating/cooling coils in ducts)

= Central supply & return fans

Code requirements for Mixing Boxes:
m Reduce cold & hot air before mixing
m Supply temperature control for cooling &
heating

= |ntent: Reduce energy use due to
unnecessary heating and cooling

build safe | live safe
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Dual Duct VAV: C403.4.4.2 & C403.4.4.3; m
19 Progress Inspections: 1 RCNY §5000-01: 1IB
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2. ECONOMIZERS: OVERVIEW

Slides 20 to 23

In this section you will learn about:

m Code requirements for use of Air-Side Economizers;

m Types of Economizers and schematics; and

m Allowable exceptions for Economizer requirements.

build safe | live safe 20

Buildings



2. ECONOMIZERS: PSYCHROMETRIC PROPERTIES OF AIR

What properties of air are important for influencing economizer operation?

Temperature:

m Increasing temperature means higher (sensible) energy in the air, and also
raises the amount of water the air is capable of containing

Humidity:
m Humidity is a measure of the moisture content of air

m Increasing humidity means higher (latent) energy in the air, which puts a
higher load on a cooling system for dehumidification purposes

m Can be determined by the wet-bulb temperature of the ambient air

Enthalpy:
m Measures total energy (sensible + latent) in the air (units are Btu/Ib)

m Warmer, more moist air will always contain more energy than colder,
drier air

m Cold, moist air can contain more energy than hot, dry air!

build safe | live safe 21 m
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2. ECONOMIZERS: TYPES OF AIR-SIDE ECONOMIZERS

What is economizing and what are the different types of controls?

Air-side Economizer:
m Directly introducing filtered, but unconditioned outdoor air, with a lower enthalpy or temperature
than the conditioned space, to fully or partially satisfy the cooling load

Economizer Control Methods:
Table C403.3.3.3 for Climate Zone 4A

m Fixed dry bulb
= Qutside air (OA) temperature exceeds 65 °F
m Fixed enthalpy with fixed dry-bulb temperatures
= Qutdoor air enthalpy exceeds 28 Btu/Ib of dry air
or Outdoor air temperature exceeds 75°F
m Differential enthalpy with fixed dry-bulb temperature
= Qutdoor air enthalpy exceeds return air enthalpy or Outdoor air temperature exceeds 75°F

. Economizer fault detection and diagnostics m
build safe | live safe 22 (FDD): C403.2.4.7
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2. ECONOMIZERS: TYPES OF AIR-SIDE ECONOMIZERS

What is economizing and what are the different types of controls?

Air-side Economizer:
m Directly introducing filtered, but unconditioned outdoor air, with a lower enthalpy or temperature

than the conditioned space, to fully or partially satisfy the cooling load

Economizer Control Methods:

Table C403.3.3.3 for Climate Zone 4A i
Control type and

u Fixed dry bulb sequence of operation
= Outside air (OA) temperature exceeds 65°F mgst be providped 0

m Fixed enthalpy with fixed dry-bulb temperatures drawings.
= Qutdoor air enthalpy exceeds 28 Btu/Ib of dry air
or Outdoor air temperature exceeds 75°F
m Differential enthalpy with fixed dry-bulb temperature
= Qutdoor air enthalpy exceeds return air enthalpy or Outdoor air temperature exceeds 75°F

Economizers must be
22 indicated on HVAC
equipment schedules.

. Economizer fault detection and diagnostics m
build safe | live safe 23 (FDD): C403.2.4.7
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3. CONTROLS (AIR-SIDE SYSTEMS): OVERVIEW

Slides 24 to 28

In this section you will learn about:

m Thermostatic control requirements;

m Supply air reset controls requirements; and

m Static pressure and fan control requirements.

®

build safe | live safe 24
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3. CONTROLS: THERMOSTATIC CONTROLS

What are the Zone Level Thermostatic Requirements Applicable to VAV Systems?

Cooling | Heating
75 °F 72 F
Set Back 85-°F 55°F

’%‘ Thermostat locations must be
7" indicated on zone level plans. Control
set points and setback must be
indicated in sequence of operations.

Visual inspection required in minimum
of 20% sample of units for effective

operation for set points, set backs and
off-hour controls as part of DOB
Progress Inspections.

/

Thermostat Location / Placement

Requirement:

m Thermostats must be located within
each zone AND must control space

temperature

Control Dead-Band Requirement:

m Heating & cooling set-points must be
sufficiently far apart so the unit does
not over-respond when in one mode of
operation and require a correction from

the other
= Code minimumis5°F

Night/Unoccupied Setback Requirement:
m Lower heating and higher cooling set-

points required during nights
/unoccupied periods

m Outside air intake must be reduced, or
stopped, during the unoccupied period

build safe | live safe
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3. CONTROLS: SUPPLY AIR TEMPERATURE

What are the rules governing the supply air temperature controls?

Supply Air Temperature Reset:

m Automatic controls required for multiple zone systems
to reset supply air temperature. 4
= |n response to zone loads (and / or)

Supply air temperature reset control
” must be indicated on drawings.

- Ln resgloon)se to outdoor air temperature (& Eamplfe]c.ogi?%_of tPhese controls must
umidit e verified during Progress
4 @ Inspections.

@ - Intent: Reduces the heating and cooling
\V4 energy during low-load conditions

m Minimum required reset: 25% of the difference
between design supply air & space temperature

m Exceptions:

= Systems that prevent (entirely) reheating,
recooling, or mixing of heated and cooled supply
air

= Systems in which 75% of the energy for reheating
is from site-recovered or site solar energy sources

= Zores with peak supply air quantities of 300 CFM
or less

bu||d sqfe | |ive sqfe 26 @ Supply air temperature controls: C403.4.4.5 m

N4 Buildings


https://www1.nyc.gov/assets/buildings/apps/pdf_viewer/viewer.html?file=2016ECC_CHC4.pdf&section=energy_code_2016

3. CONTROLS: SUPPLY AIR TEMPERATURE

What are the rules governing the supply air temperature controls?

Supply Air Temperature Reset:

m Automatic controls required for multiple zone systems ' £\ Supply air temperature reset control
to reset supply air temperature. 4 X must be indicated on drawings.

= |n response to zone loads (and / or)

= |n response to outdoor air temperature (& Sample of 20% of these controls must
humidity) @ be verified during Progress
- Intent: Reduces the heating and cooling IEpEEIEs.
\V4 energy during low-load conditions

m Minimum required reset: 25% of the difference

between design supply air & space temperature

m Exceptions:

= Systems that prevent (entirely) reheating,

recooling, or mixing of heated and cooled supply . _
air Thus, 25% of the 20°F design temperature

= Systems in which 75% of the energy for reheating difference is 5°F, and the system would have
is from site-recovered or site solar energy sources | toincrease the supply air temperature based

= Zores with peak supply air quantities of 300 CFM | on load to 60°F during low load conditions.
or less

For example, typical design temperatures are
< 55°F supply air and 75°F space temperatures.

bu||d sqfe | |ive sqfe 27 @ Supply air temperature controls: C403.4.4.5 m
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3. CONTROLS: STATIC PRESSURE & FAN CONTROLS

What are the Details of Static Pressure and Fan Controls?

Static Pressure (SP) Reset:

m SP based reset control required where
there is DDC control at VAV boxes

= Intent: Reduces fan energy consumption when
loads are satisfied in most zones @ Sample of 20% of SP Reset

controls must be verified during
Fan Controls:

Progress Inspections
m Electrical or mechanical variable speed
drives are required for DX cooling systems
2 65,000 BTU/h

= Or fan control device results in 30% design power
at 50% design flow when SP set-point is 33% of
total design static pressure

-9 DDC & SP Reset control must be
" indicated on drawings

build safe | live safe 28 @ Fan VFD & Static Pressure controls: C403.4 m
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4. CHILLERS: OVERVIEW

Slides 29 to 39

In this section you will learn about:

m What a Chiller is - as well as different Chiller technologies such
as Vapor-Compression Chillers and Absorption Chillers;

m Condenser types; and

m Rating conditions / controls.

29 NYGC

Buildings

build safe | live safe



4. CHILLERS

What is a Chiller?

Schematic: Vapor Compression

chiller
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Condenser o
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kb

Low Pressure Liguid Refrigerant

High Pressure Liguid Refrigerant

Review of Basic Refrigeration Cycle:

m Chillers extract heat and cool a
liquid (Water, Brine, Glycol)

= Can use a Vapor Compression or
Absorption Cycle

m Condensers reject heat
= Can be air-cooled or water-cooled

Vapor Compression Chiller Types:
m Positive Displacement

= Reciprocating
= Rotary (Screw & Scroll)

m Centrifugal

build safe | live safe
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Chiller Efficiency Requirements:

Table C403.2.3(7)
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4. CHILLERS: EFFICIENCY METRICS

How are Chillers Rated for Efficiency?

EER (Energy Efficiency Ratio):
m Denotes full-load efficiency
m Typically used for air-cooled Chillers

%7 Chiller efficiency at full-load and
IPLV must be indicated on drawings

. and must correspond to design
KW/TOn. . . . chilled water (CLWT) temperatures
m  Full- and part-load efficiency metric and condenser water temperature
m Typically used for water-cooled Centrifugal (CEWT) & flow rates per AHRI
. . NPLV calculation method.
COP (Coefficient Of Performance):
m Absorption Chillers @ verified during Progress Inspections.
. Name plate and manufacturer’s test
Meet One of Two Compliance Paths: data must be furnished in
m Compliance Path-A: Supporting Documentation.

= Optimized for full-load operation - ideal
for base-loaded Chillers
m Compliance Path-B:

= Optimized for part-load operation - ideal
for trim-loaded Chillers

Chiller Efficiency Requirements: m
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4. CHILLERS: RATING CONDITIONS

How are Chillers Rated for Efficiency?
IPLV Rating Conditions

Condenser
Load % Time Water Temp.
100% 1% 85
75% 42% 75
50% 45% 65
25% 12% 65

NS

4

Chiller efficiency at full load & IPLV
must be indicated on drawings and
must correspond to design chilled-
water (CLWT) temperatures and
condenser-water temperature (CEWT)
& flow rates per AHRI 550/590
standard or per NPLV calculation
method.

100% of the chillers must be verified
during Progress Inspections.

©

X7

ASHRAE has look-up tables for

different non-standard scenarios.

AHRI 550/590:

m Standard utilized for rating Chillers

EER (Energy Efficiency Ratio):
m Single efficiency rating point at full load:
= Chilled Water: 44°F @2.4 GPM / Flow Rate

E Condensm%__Water 85 °F (Water-Cooled) @3
PM / Ton Flow Rate

= Air Cooled 95 °F Outdoor Air Temp

IPLV (Integrated Part-Load Value):

O Calculated from multiple efficiency rating
points:

= Efficiency metric for measuring part-load
conditions

- Welqhted average calculation taken at the
part-load scenarios

NPLV (Nonstandard Part-Load Value):
m For non AHRI 550/590 rating conditions

build safe | live safe
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4. CHILLERS: EFFICIENCY REQUIREMENTS

How are Chillers Rated for Efficiency?

WATER CHILLING PACKAGES — EFFICIENCY REQUIREMENT S

TABLE C403.2.3(7)

Establish applicable

EQUIFMENT SIZE UNITS BEFORE 1/1/2015 AS OF 1172015 TEST ) ;
TYPE CATEGORY Path A Path B Path A Path B PROCEDURE® equipment type and size,
= 9.562 FL ] =10.100FL | =9.700FL
< 150 Tons = 12.500 NAS =13.700 | = 15,800 and select between Path
Air-cooled EER PLY PLY IPLY
chillers (BtuW) [ =952 FL ] > 10100 FL | =8 700 FL A or Path B for
= 150 Tons = 12.500 MAS = 14.000 = 16.100 .
_ PLY PLV IPLV compliance. Ensure the
Air cooled
without - EER J‘-‘uir-c-:-::h_ed chillers without :Dnden&ﬁr sha_ll be_ratsd with efﬁciency va | ues are
condenser All capacities (BtuW) matching condensers and complying with air-cocled
electrically o chiller efficiency requirements. g
oerrod derived for standard
£0780FL | £0800FL | <075S0FL | =0 780FL ; Rnf
= 75 Tons <0630 < 0600 < 0600 = 0.500 ratmg conditions. Other
PLY PLY PLY IPLY . cp:
-+ 75 tons and < £0775FL | £0790FL | =0720FL | =0.750FL ratmg conditions are
= im e £ 0615 = 0.556 £ 0.560 = 0.450 .
Water cooled. 150 tons BLY PLW PLY IPLW d I |OW€d |f they f0| IOW
electrically e S06S0FL | £0718FL | <0BB0FL | =0ES0FL
operated 2 ot | wwiton < 0.580 = 0.540 20540 <0440 NPLV method.
 positive SRR PLV PLY PLY IPLY e
displacement [~ @ tons and <0DG20FL | <0G39FL | <0G10FL | 0625FL A
=800 tone 2 0.540 < 0.480 2 0.520 < 0.410 -
- PLVY PLY PLY IPLY
Z0620FL | £0639FL | <0560FL | £0.585FL
= 600 tons = 0.540 = 0.480 = 0.500 =(0.380
PLY PLY PLY IPLY
=0634FL | =0639FL | =0GI0FL | =0.695FL
= 150 Tons = 0.596 = 0.450 = 0.550 = 0.440
| PLV | IPLV PLY IPLY
. . £0634FL | £0639FL | =0B10FL | =0E3SFL
S a0 tone <0596 < 0.450 0550 <0.400
Water cooled S PLV PLY PLY IPLY
W == = o= s - e e 1
s T £0576FL | £0600FL | =0560FL | =0.585FL |
slectrically | =300tonsand | yp0n < 0.549 < 0.400 <0.520 £0.390 2016 NYCECC
-:uper_s_ltﬂl = 400 tons BLY BLY PLY IPLY
¢ entrifugal ————— — M e ean —_— 1 H
» 400 tons and | £0576FL | <0600FL | <0560FL | <058SFL ' Partial Table C403.2.3(7)
Chiller Efficiency Requirements: m
. . Table C403.2.3(7)
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4. CHILLERS: EFFICIENCY METRICS

Which Chiller Efficiency Metrics Apply for Non-Standard Operating Conditions?

Flogi = FL/K 4; (Equation 4 6)
PiVay; = IPLV /Ko (Equation 4 7) NPLV (Non'Standard Part-Load Value):
""“T o m Single number part-load efficiency
adj = =8, .
FL = FulFload K¥tan value as specified in Table C403.2.3(7). metric analogous to IPLV
Flog; = Ef;an}{dimzr:r; full-load kWitan rating, adjusted far nonstandard o Different rating conditions (non_
IPLV = “alue as specified in Table C403.2.3(7). standard) than for IPLV
PLV g4 = Ef;an}{diti"zgr:r; NP rating, adjusted  for  non-standard o Appllcable Only for Centrlfugal
A= 000000014592 « (LIFT)* - DOOOD34B496 « (LIFTF + chillers within limits:
000314196 « (LIFN° 0147199 « (LIFT) +3 5302 - Minimum evaporator IeaVin
B = 0.0015 » LgEigp +0.934 P : g
LIFT = LgCond — LugEuap temperature: 36 °F
LpgCond = Full-load condenser leaving fluid temperature (°F). = Maximum Condensing |eaVing
LogEpap = Full-load evaporatar leaving temperature (°F). temperature: 115°F
he ;rur:l%uﬂﬁ?fg”_l:liuﬁa:'éL;?S}r;#u?asngarees:nnly applicable for centrifugal chillers meeting all of m CaICUIation formula: Refer tO COde

1. Minimum evaparator leaving temperature: 36°F.
2. Maximum condenser leaving temperature: 1145°F.
3. 20°F £ LIFT = BO°F.

~ Supporting Documents must include all
% values needed for this calculation.

Chiller Efficiency Requirements: m
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4. CHILLERS: VAPOR COMPRESSION CHILLERS

What are the Different Types of Compressors Used in Chillers?

Reciprocating Chiller

Intake
Valve

Exhaust
Valve

/

Refridgerant

Vapor

Positive Displacement Chillers:

Operating principle: Refrigerant gas becomes
trapped within a chamber whose volume decreases
as it is mechanically compressed

Reciprocating:

Constructed similar to a car engine
Motor turns crankshaft

Pistons compress refrigerant gas
Typical capacity 2 - 60 tons

Rotary Screw:
= Helical Screws mesh and rotate together
= Refrigerant gas compressed as volume between
screws decreases
= Typical capacity 70 - 200 tons (up to 500 tons)

Rotary Scroll:
= Two spiral scrolls 1 stationary, 1 orbiting
= Refrigerant gas compressed as volume between
scrolls decreases
= Typical capacity 20 - 200 tons (up to 500 tons)

build safe | live safe
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4. CHILLERS: VAPOR COMPRESSION CHILLERS

What are the Different Types of Compressors Used in Chillers?

Centrifugal - Schematic m Centrifugal:

= Similar to centrifugal pump in
Output Volute Casing construction

A = Vaned impeller spins in volute casing

\ = Refrigerant gas enters through the axis of
"‘ the impeller

= Gas exits the impeller radially at high

\ @ velocity
‘ = Velocity is converted to pressure as the

Impeller \ gas collides with the volute casing
= Typical capacity: 100 - 3,500 tons

- Practical limit > 200 tons due to cost
- Field-fabricated units up to 10,000 tons

/G>\ Most prevalent electrically driven
-7 Chillertype over 200 tons.

Chiller Efficiency Requirements: m
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4. CHILLERS: ABSORPTION CHILLERS

How is an Absorption Chiller Different from a Vapor Compression Chiller?
Mechanical compressor is replaced by “thermal
compressor”

Lithium Bromide is the typical absorber chemical

Absorption System - used in the process
Schematic Thermal input options:

m Indirect (steam or hot water)
T m Direct (gas-fired)
i I Generator o, Requires larger heat rejection (Cooling Tower)
Drivin
Expansion Device % EF hleas g Two general types:
Source m 1-stage (single effect)
Evaporator ‘ Absorber A " Less efficient (COP = 0.6 - 0.7)
T — N ] = Can use lower temperature (grade) heat
....................................... AR 7 = Typical Capacity: 50 - 1700 tons (also 5-10T)
& o, chiles warer m 2-stage (double effect)
= Higher efficiency (COP = 1.0-1.2)

/®\ = Requires high temperature (grade) heat
X7 " Typical Capacity: 100 - 1700 tons (also 20-100T)

Chiller Efficiency Requirements: m
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4. CHILLERS: ABSORPTION CHILLERS

How is an Absorption Chiller Different from a Vapor Compression Chiller?

A larger cooling tower can be used for increased Mechanical ’?ompressor is replaced by “thermal
water side economizer function. compressor

= Lithium Bromide is the typical absorber chemical
Absorption System -

used in the process

Thermal input options:
m Indirect (steam or hot water)

Schematic

= . .
e m Direct (gas-fired)
Low grade heat includes Jow pressure steam Requires larger heat rejection (Cooling Tower)
and medium temperature hot water. Although
lower efficiency, these units can make use of Two general types:
site recovered heat. m I1-stage (single effect)
v e A * Less efficient (COP = 0.6 - 0.7)
e — | g = Can use lower temperature (grade) heat
...................................... I 4 - Typlcal Capacity: 50 _ 1700 tons (8'50 5_101')

High grade heat includes high t
'gd hg.’ri e neatincid Es = pre;?“;e > Eam m 2-stage (double effect)
and high temperature hot water. Althoug = Higher efficiency (COP = 1.0 - 1.2)
higher efficiency, it is more difficult for these /@\ = Requires high temperature (grade) heat
units to make use of site recovered heat from 7 " Typical Capacity: 100 - 1700 tons (also 20-100T)

many sources.

Chiller Efficiency Requirements: m
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4. CHILLERS: CONTROLS

What Methods are Used to Modulate Chiller Capacity?

For individual Chillers:

m Staging & sequencing multiple compressors
m Use of Variable Speed Drives & motors

m Hot Gas Bypass
= Code only allows Hot Gas Bypass if equipment has multiple steps of unloading.

For Chiller plants:

m Staging of multiple Chillers
= Consider efficiency curves for each Chiller to maximize plant efficiency for given
load
m Base loaded Chillers
= These chillers operate much of the time at or near full load to maximize full-
load efficiency (recommended Path A method)
m Others
= These chillers see varying loads
= Maximize seasonal efficiency (recommended Path B method)

. . Pump Isolation: C403.4.2.6; m
build safe | live safe 39 Hot Gas Bypass: C403.4.6
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9. HEAT REJECTION EQUIPMENT: OVERVIEW

Slides 40 to 51

In this section you will learn about:

m Applications That Need Heat Rejection Devices;

m Types of Heat Rejection Devices;
= Dry Cooler
= Open Cooling Tower
= Closed-Circuit Evaporative Cooler
m Control Requirements; and
= Fan Speed
= Applications in Heat Pump Loop

m Condenser Heat Recovery & Water-side Economizer.

build safe | live safe 40
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9. HEAT REJECTION: DEVICES

How do Air Conditioning System Chillers Reject Heat?

Vapor Compression - Schematic

Heat Rejection

Condenser

-----------------
iy

0 g 5 g 6 g 6 gt g

Expansion Device

0 COMPressor >

Evaporator l

55555555555555555
B

HL N S
P L L Lk ok o ko ko [.l-.l-Jl.l-.l-.Jl

£| Motor

@ Chilled Water

in

Cooling devices (Vapor compression
& Absorption) use Condensers to

reject heat

Water-cooled Condenser:

m Need condenser water loop and

cooling tower (or ground)
m Chiller ratings don’t include

condenser water system energy (i.e.,

pumps and tower fans)

Air-cooled Condenser:

m Packaged or separate air-cooled

condenser

m Chiller ratings must include
condenser fan energy

build safe | live safe '
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9. HEAT REJECTION: DEVICES

How do Air Conditioning System Chillers Reject Heat?

NYCECC requires air-cooled chillers without
condensers to be rated with matching condensers
and must then comply with the air-cooled chiller
efficiency requirements. The code, however, does
include separate efficiency requirements for air-
cooled condensing units.

ASHRAE 90.1 provides efficiency requirement for
air-cooled chillers without condensers, and allows
them to be rated as such. ASHRAE also includes
efficiency requirements for remote air—cooled
condensers.

Cooling devices (Vapor compression
& Absorption) use Condensers to
reject heat

Water-cooled Condenser:

m Need condenser water loop and
cooling tower (or ground)

m Chiller ratings don’t include
condenser water system energy (i.e.,
pumps and tower fans)

;-_.-..-_.-_.-..-_.-_.-..
b
.

T N T T e T T e e e e T

1-.l-_l-J..l-.l-J..l-.l-J..l-.l-J..l-.'l-'Jl.'.'l-'_'l-'Jl.'.'l[.'l-'_'l-'Jl.'.'l-'_'l-

@ Chilled Water

Air-cooled Condenser:

m Packaged or separate air-cooled
\ condenser
@) = Chiller ratings must include

condenser fan energy

build safe | live safe
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9. HEAT REJECTION: DRY COOLER

What type of condenser is associated with an Air-Cooled Chiller?

Dry Cooler: Schematic Features:

Air Discharge m Air-cooled
m Capacity and efficiency driven by ambient
T T T T 5:;’;??5 dry-bulb temperature
@ @ J m DX systems (Condenser or Condensing Unit)
Pros:
m Simple
m Low maintenance
_l m Inexpensive
Refridg. m No freeze issues
Liquid Out
Inlet Air
Cons:
An air-cooled condenser is a m Low efficiency
%7 type of dry cooler.

build safe | live safe v 43 @ Condenser Fan Speed Control: C403.4.3.2 m
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5. HEAT REJECTION: CLOSED-CIRCUIT COOLING TOWER

What type of condensers are associated with Water-Cooled Chillers?

Closed-Circuit Cooling Tower

Air/Water Vapor Drift

111

Drift Eliminators|
~ /—/VVater Sprays
E— Water
» _J Supply
l—.———————— * & Return
— i
{ ‘)'\_’Alr Make-up
ICirculating
 lf 0

Bleed-Off

Closed-circuit cooling t

cooler.

ower is also

known as an evaporative (or evap)

Features:
m Condenser water not in direct contact with
atmosphere
m Capacity and efficiency driven by ambient wet-
bulb temperature

Pros:
m More efficient than Air-cooled
m Can operate in winter as a Dry Cooler
= Requires glycol in condenser water loop)
m Condenser water isolated from ambient
= Contamination reduced

Cons:
m Requires make up water
m Higher maintenance than Dry Cooler
m Separate tower pump needs to be operated

build safe | live safe
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9. HEAT REJECTION: DIRECT- (OPEN-) CIRCUIT COOLING TOWER

What type of condensers are associated with Water-Cooled Chillers?

Features:
Open-Circuit Cooling Tower m Condenser water in direct contact with
Air/Water Vapor Drift ambient air
T T T m Capacity and efficiency driven by ambient
wet-bulb temperature
=
Drift Eliminators
T | P Pros:
> /Water Sprays L.
| / 1 m More efficient than Dry Coolers
Condenser
Weseh m Typically more efficient than Evap Coolers
& Return
7y N—
\ A ‘*__Air Make-up cons:
<+ — _
_/ \_ m Requires make-up water
m Condenser water must be filtered to control

L+« Bleed-Off

contamination
m Higher maintenance than Dry Cooler or
Evaporative Cooler

Condenser Fan Speed Control: C403.4.3.2; m
bUI|d safe | Iive sqfe 45 Heat pump loop connection options: C403.4.2.3.2
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5. HEAT REJECTION: PERFORMANCE

What applications of heat rejection devices are governed by Code?

Condensing Units efficiency:

m Air-cooled
m Water and evaporatively cooled

Heat rejection fan speed control
Hydronic (water loop) HP systems

Condenser Heat Recovery:
m Required for some facilities with water-
cooling condensers

Fan speed control must be Water Economizer:
inspected & verified for proper . .

@ i e N e e m Tower(s) create cooling water directly
Inspections m Exemption for air economizer if

performance requirements are met

Tables C403.2.3(6) & C403.2.3(7); n
. . Water Economizer: C403.3.4 Exception; m
bUIld safe | |IV6 safe 46 Condenser Heat Recovery: C403 .4.5;
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5. HEAT REJECTION: PERFORMANCE

How does heat rejection equipment control capacity?

Performance and Capacity are based on:

m Dry Coolers: dry-bulb temperature
m Evap or Open Towers: ambient wet-bulb temperature

Capacity is controlled by fan speed Fan Control Options:
m Cycling/Staging (On-Off)
m Two-Speed Fans
m Variable-Speed Fans
m Code requirements for fans greater than 7.5 HP
= Capacity to operate at 2/3 speed or less
= Controls shall automatically adjust fan speed based on ...
- Towers: temperature of leaving fluid, or
- Condensing Units: condensing temperature & pressure

= Exception for fans which are included in the rated efficiency of Condensing Units
and Chillers

build safe | live safe 47 @ Fan controis: C403.4.3 m
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5. HEAT REJECTION: HYDRONIC HEAT PUMPS

What cooling tower controls are required on Hydronic Heat-Pump Systems?

Hydronic Heat-Pump Systems:
m Water-loop temperature control deadband
required.
m Heat loss through tower shall be controlled as
follows:
= Closed-circuit tower with direct connection to
HP loop
- An automatic valve shall bypass water
flow around the tower, or

- Low-leakage positive closure dampers
shall prevent airflow through the tower

= Open-circuit tower with direct connection to
HP loop

- An automatic valve shall bypass water

bypass valve control, tower dampers, . . .
@ axg tower pump controls need tg be = Open- or closed-circuit tower with a heat

verified and operation tested. exchanger between HP loop and tower
- Tower water-loop pump shall shut down

. . v Condenser Types & Attachment / control m
build safe | live safe \ 48 requirements: C403.4.2.3.2.1
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5. HEAT REJECTION: HYDRONIC HEAT PUMPS

What cooling tower controls are required on Hydronic Heat-Pump Systems?

—

Hydronic Heat Pumps are also referred to
as Water-Loop Heat Pumps.

Tower water temperature control,
/®\ bypass valve control, tower dampers,
\-7 and tower pump controls need to be
verified and operation tested.

Hydronic Heat-Pump Systems:
m Water-loop temperature control deadband
required.
m Heat loss through tower shall be controlled as
follows:
= Closed-circuit tower with direct connection to
HP loop
- An automatic valve shall bypass water
flow around the tower, or

- Low-leakage positive closure dampers
shall prevent airflow through the tower
= Open-circuit tower with direct connection to
HP loop
- An automatic valve shall bypass water
flow around the tower
= Open- or closed-circuit tower with a heat
exchanger between HP loop and tower
- Tower water-loop pump shall shut down

build safe | live safe '
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9. HEAT REJECTION: CONDENSER HEAT RECOVERY

Can we use some of this rejected heat for something instead of rejecting it?

Supplementing Service Water Heating:
m Required when heating or reheating service hot water when:
= Facility operates 24/7
= Cooling capacity of water-cooled systems exceeds 6,000,000 Btu/h 500
tons of heat rejection

AND

= Designh service water heating load exceeds 1,000,000 Btu/h
(e.g., Hospitals)

m Required capacity is the smaller of:
= 60% of peak heat rejection load at designh conditions

OR

= Preheating to 85 °F for peak service hot water draw

build safe | live safe 50 @ Condenser Heat Recovery: C403.4.5 m
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9. HEAT REJECTION: WATER ECONOMIZER

What is a water (Water-Side) economizer?

Water Economizer

= Uses condenser water directly to meet cooling
— loads

| = |ntegrated vs. non-integrated

= Typically used when cooling during cold weather

Condenser

Pump [ | AND air economizer impractical
- T Chiller = Does not introduce air-side contaminants or
Exchanger -ﬁ‘— . . . . .
' excessively dry winter outside air, as air

Chilled
Water
Pump

economizers may do

Cooling
Load

m Code Requirement:
= No mandatory requirement
= Alternative to air Economizer IF capable of

Water-sige&Econ?rT:jZfer must be meeting 100% of the expected system
inspecte verified for proper . . .

operation as part of Progress cooling load at outside air temperatures
Inspections. of 50°F (10°C) dry bulb/45°F (7 °C)

wet bulb and below

build safe | live sqfe 51 @ Water-side Economizer: C403.3 m
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6. HYDRONIC SYSTEMS & CONTROLS: OVERVIEW

Slides 52 to 63

In this section you will learn about:

m Schematics, pros, cons and requirements for Two-pipe systems,

Three-pipe systems, Hydronic Heat Pump loop, Primary / Secondary
Loops;

m Part-load control requirements including control valve types, pump
speed controls and temperature based reset controls; and

m Pump control requirements.

®
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6. HYDRONIC SYSTEMS

What is a two-pipe hydronic system?
Two-pipe Changeover Systems:

-] m One coil is used for heating or cooling (supply pipe +
Two-pipe Direct Return return pipe) at terminal device

s ’_[ h, m Changeover required between chilled water and hot
I_a > 7 > 7 - water
< < = Less expensive than four pipe, but
‘Generator | & et sl = Less flexible
> J > - All zones are provided EITHER heating
-— ; -
I 1RY T OR cooling

m Code Requirements:

Two-pipe Reverse Return = Deadband of 15°F between heating and cooling
modes based on OA temperature

Terrminal Lnits

I_:T = 4-hour delay before changing modes
- - P
o 7 R 7 AND
i ooy = Difference between changeover temperatures
must be ho more than 30°F

I Returm

L ‘_ ) - - Intent: To avoid heating previously chilled water
1 or cooling previously heated water

build safe | live safe 53 @ Two-pipe: C403.4.2.2 m
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6. HYDRONIC SYSTEMS

What is a two-pipe hydronic system?

These systems also may not provide the same
level of comfort during the swing seasons
when heating and cooling may be required in
different parts of a building or at different /®\

times of the day. N4

)
I 1Y |

Two-pipe Reverse Return

Terrminal Units

rump l—:ll’ Jh

I—a >
HW or CHW
Gengrator Supply

I Returm
- —atf
L J

ST

Generstor | o m”'”l:l’\k = Less flexible
-

Two-pipe Changeover Systems:
m One coil is used for heating or cooling (supply pipe +
return pipe) at terminal device
m Changeover required between chilled water and hot
water
= Less expensive than four pipe, but

- All zones are provided EITHER heating
OR cooling

m Code Requirements:
= Deadband of 15°F between heating and cooling
modes based on OA temperature
= 4-hour delay before changing modes

AND

= Difference between changeover temperatures
must be no more than 30°F
Intent: To avoid heating previously chilled water
or cooling previously heated water

build safe | live safe
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6. HYDRONIC SYSTEMS

What is a three-pipe hydronic system?

Three-pipe System Th ree-pipe Systems:

3

=

——

Other Un ts

¥

3-Way
Valve

LT

i

CHW

HW

1

From
Other Units

}

+

Terminal
Units

<

HW (Hot Water) & CHW (Chilled Water)
supply available any time to each
terminal

Common (mixed) return

Pros:
= Less expensive than Four-pipe
= More flexible than Two-pipe

Cons:
= Simultaneous heating & cooling due to mixed
return

SPECIFICALLY PROHIBITED BY CODE

build safe | live safe
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6. HYDRONIC SYSTEMS

What is a water-source heat-pump loop?

Water-Source Heat-Pump Loop
l 4 4

|

S I
Ao— Air To Rooms .4
e L.
4 Heat Pumps 4
Water-To-Air

T~
S L.

T | Expansion Tank

l Pump
Water Heat Rejection
Heater Device

Water Source Heat Pump Loop:

Loop circulates water between each water-to-
air Water-Source Heat Pump (WSHP) on the
system
WSHPs extract heat (heating mode) or reject
heat (cooling mode) to the loop
Water Heater and Heat Rejection Device
maintain the loop within temperature limits
Code Requirements:
= Two-position (open-closed) valves for each heat
/A pump on a system with a circulating pump >
@ 10HP
= Deadband of 20°F between maximum and

minimum loop temperature
/Cb\ - Exception for controls that “can determine
N4 the most efficient operating temperature
based on real-time conditions of demand
and capacity...”

build safe | live safe
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6. HYDRONIC SYSTEMS

What is a water-source heat-pump loop?

These valves are also referred to as “snap” valves,
Water So -
because they snap open when compressor is

Water-Source Heat-Pump Loop

f 4 4
' m r 1

m  Loop| rynning and then snap closed when the '
running 9

Typical temperatures are 85°F maximum and
65°F mininum. A broader deadband means
less energy consumed for heat rejection and
water heating, but the WSHPs may operate
less efficiently.

A lower maximum temperature means more
efficient WSHPs in cooling mode, but more
energy consumed by the heat rejection

A higher minimum temperature means more
efficient WSHPs in heating mode, but more
energy consumed by the water heater.

device.

X7

air W compressor shuts off.
system
WSHPs extra
heat (cooling m
Water Heater an
maintain the loop
Code Requirements:
= Two-position (open-closed) valves for each heat
pump on a system with a circulating pump >
10HP
= Deadband of 20°F between maximum and
minimum loop temperature
- Exception for controls that “can determine
the most efficient operating temperature

based on real-time conditions of demand
and capacity...”

eating mode) or reject
the loop

Rejection Device

in temperature limits

build safe | live safe
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6. HYDRONIC SYSTEMS

What are heating and cooling plant requirements?

Constant Primary / Variable Secondary

Chiller #3
Chiller #2
Chiller #1

Typical Coil

temperature reset sequences, pump control
strategy must be shown on drawings. A
minimum sample of 20% must be
inspected/tested.

g Isolation Valves, two-position valves,

Chiller and Boiler Plants:
m Part-Load Control for plants > 500,000 Btu/h design
output capacity
= Reset supply water temp. by 25% of design temp.
difference based on return water OR outside air
7 temperature.

= Reduce pump flow by 50% automatically using:
- Adjustable speed pumps

OR
- Multi-staged pumps that reduce total pump
horsepower by at least 50% /@

m Multiple boilers, and chillers in parallel -7
= Automatic controls that reduce plant flow when a
chiller/boiler turns off

Boiler Plant Specific Requirements:
= Multiple-packaged boiler plants must have controls
that automatically sequence the boiler operation;
and
= Single boiler plants > 500,000 Btu/h design input
capacity must have a multi-staged or modulating
burner

build safe | live safe
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6. HYDRONIC SYSTEMS

What are heating and cooling plant r

equirements?

While typical for boiler plants, this is not often done for

chiller plants. For typical chiller systems this would
represent about 2.5 to 3F of reset.
NV 4
Most boiler plant controls have reset based on OA from
180°F down to 150°F. This is typically much more than the
code requirement even for systems with as much as a 40°F

design temperature difference ... which is larger than most
typical designs.

Lower HW (higher CHW) supply water temperatures
reduce conduction losses through distribution pipes and

can increase boiler (chiller) equipment plant operating
efficiency, but can result in increased pumpﬂy/;

Chillers piped in series to achieve increased temperature
difference are considered a single chiller.

Chiller and Boiler Plants:

m Part-Load Control for plants > 500,000 Btu/h design
output capacity
= Reset supply water temp. by 25% of design temp.
difference based on return water OR outside air
temperature.

= Reduce pump flow by 50% automatically using:
- Adjustable speed pumps
OR
- Multi-staged pumps that reduce total pump
horsepower by at least 50%

Multiple boilers, and chillers in parallel
= Automatic controls that reduce plant flow when a

/.
chiller/boiler turns off
Boiler Plant Specific Requirements:
= Multiple-packaged boiler plants must have controls

that automatically sequence the boiler operation;
and

XS

= Single boiler plants > 500,000 Btu/h design input
capacity must have a multi-staged or modulating
burner

build safe | live safe &
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6. HYDRONIC SYSTEMS

How is flow controlled by pumps in a Hydronic Loop?

Pump Laws/Formulas Pump Speed Controls:
m Constant Speed Pump Motor
Pump Speed o« Water Flow = Provide constant flow at constant input power
Water Pressure o« (Water Flow)? = Multiple pumgs in parallel can be staged on/off to
achieve variable flow control

Water Power «< (Water Flow)3

m 2-Speed Pumps

Pump Power o Flow x Pressure = Provide constant flow at each speed
Pump Efficiency = Pump speed changes to achieve variable flow
control - based on pressure ranges or flow
measurements

desired static pressure set point

m Static Pressure
= Differential static pressure is set based on Testing,
Adjustlng & Balancing (TAB) to ensure flow at
“remote” terminal devices
= Static pressure set-point can be reduced based on
zone valve position with a DDC systems, but this is
hot required by Code

Pump VFD m Variable Speed Pumps
= Pump speed continuously modulates to maintain

Buildings
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6. HYDRONIC SYSTEMS

How is flow controlled by pumps in a Hydronic Loop?

Pump Speed Controls:

m Constant Speed Pump Motor
= Provide constant flow at constant input power
= Multiple pumps in parallel can be staged on/off to

Pump Laws/Formulas

Pump Speed « Water Flow
Water Pressure o« (Water Flow)?
Water Power « (Water Flow)3

Flow x Pressure
Pump Efficiency

Devices are remote in terms of pressure
drop between pump and device. It is
possible that devices that are physically
closer to the pump have higher pressure
drop (i.e., are more hydrostatically
remote) than devices located farther from

Pump Power «

achieve variable flow control

m 2-Speed Pumps

= Provide constant flow at each speed

= Pump speed changes to achieve variable flow
control - based on pressure ranges or flow

measurements

m Variable Speed Pumps
= Pump speed continuously modulates to maintain

desired static pressure set point

m Static Pressure
Differential static pressure is set based on Testing,
Adjusting & Balancing (TAB) to ensure flow at

&

et

the pumps.

“remote” terminal devices

Static pressure set-point can be reduced based on
zone valve position with a DDC systems, but this is

hot required by Code

build safe | live safe
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6. HYDRONIC SYSTEM CONTROLS

How is flow controlled by pumps in a Hydronic Loop?

s W Constant Primary / Variable Secondary

Chiller #2 e Secondary Pumps

Chiller #1 ™

Primary Pumps

VED & pump control strategy, including
isolation valves, terminal device valves,
Y7 temperature reset sequences, pressure
sensors, must be shown on drawings.

A minimum 20% sample of pump speed
control devices must be inspected/tested.

Loop Flow Controls:

m 2-Way Valves at Terminal Units
= 2-way valves reduce flow to the terminal
device, reducing coil capacity/output
= System pressure increases with
decreasing flow allowing system pumps
to reduce flow/speed

m 3-Way Valves at Terminal Units
= 3-way valves reduce flow by bypassing
unneeded design flow around terminal
device

= QOverall system flow remains constant at
design flow

m 2-Position Valves
= Valves open and close providing 100% of
design flow as needed
= System pressure increases as valves

close, allowing system pumps to reduce
flow/speed

build safe | live safe
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6. HYDRONIC SYSTEM CONTROLS

How is flow controlled by pumps in a Hydronic Loop?

Loop Flow Controls:

m 2-Way Valves at Terminal Units
Chiler#a || Secondary Pumps = 2-way valves reduce flow to the terminal

s W Constant Primary / Variable Secondary

device, reducing coil capacity/output
Chiler 11 = System pressure increases with
Primary Pumps —TT T decreasing flow allowing system pumps
&) to reduce flow/speed
I 1 1 )4 m 3-Way Valves at Terminal Units
< = 3-way valves reduce flow by bypassing
/ unneeded design flow around terminal
A Differential Pressure (DP) sensor is required to set - dos\élrcae" system flow remains constant at
and control the system pressure for flow control. As design flow
valves close pressure increases and pumps stage on/off 2_Position Valves
or pump speed is reduced. < -
R /®\ = Valves open and close providing 100% of

Often a 3-way valve is placed at remote terminal 7 design flow as needed
devices to reduce system response time changing space = System pressure increases as valves

demands ... hot/chilled water is maintained throughout close, allowing system pumps to reduce
the system. flow/speed

build safe | live safe 63 m
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7. SERVICE WATER HEATING: OVERVIEW

Slides 64 to 69

In this section you will learn about:

m Performance Requirements;

m Control Requirements;
= Temperature
= Heat Traps
= Hot Water System Controls

m Pipe Insulation; and
m Swimming Pools.

build safe | live safe 64
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7. SERVICE WATER HEATING: PERFORMANCE EFFICIENCY REQUIREMENTS

Determine performance requirement for Service Hot Water Heater

RefeTw th> T;':\k:leI C404.2 . "B input Rate Btu/h
[ ultiple fuels, equipment types, equations
rating standards -] Standby Loss Btu/h
Electric: LA Volume Gallons
m Resistance Water Heaters 32 Energy Factor %
m Heat Pump Water Heaters 29 Efficiency (Thermal) o

Natural Gas: ‘o8]0 Coefficient Of Performance |-

m Storage Water Heaters

m Instantaneous Water Heaters

m Boilers

m Condensing type water heaters are required of not less
than 90% E, when the input rating exceeds 1 MMBTU/h

Oil:
m Storage Water Heaters

m Instantaneous Water Heaters
m Boilers

Dual Fuel: Gas & Oil:

m Boilers

bu||d sqfe | |ive sqfe 65 @ Performance Requirements: Table C404.2 m
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7. SERVICE WATER HEATING: PERFORMANCE EFFICIENCY REQUIREMENTS

Determine performance requirement for Service Hot Water Heater

Refer to Table C404.2

m  Multiple fuels, equipment types, equations &

rating standards
Electric:

Input Rate Btu/h
Standby Loss Btu/h
Volume Gallons

m Resistance Water Heaters
m Heat Pump Water Heaters

Natural Gas:
m Storage Water Heaters
m Instantaneous Water Heaters
m Boilers
m Condensing type water heaters are re
than 90% E, when the input rating exc

Oil:

m Storage Water Heaters

Standby Loss (SL) and Energy Factors (EF) are provided by the manufacturer.
The NYC ECC (Table C404.2) and ASHRAE 90.1 (Table 7.8) include formulas
to calculate the efficiency requirements. These formulas vary by type of
equipment, but are based on the rated volume of the tank (V) in gallons,
and in the case of gas and oil fired heaters are also based on the nameplate
input rate input (Q) in Btu/h.

Note also that gas and oil fired equipment includes requirements for
thermal efficiency AND standby loss.

V4

m Instantaneous Water Heaters For example:
= Boilers Electric /®\
: = XA
T S : - ) 0.
Dual Fuel: Gas & Oil: 12kw EF = 0.97-0.00132 x V
m Boilers Storage Water heater, Gas
> 75,000Btu/h, < 4,000 (Btu/h)/gal SL=Q/800 +110 x VV
bUIl d sa fe | Iive sa fe 66 @ Performance Requirements: Table C404.2 m
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7. SERVICE WATER HEATING: CONTROLS

What are mandatory control requirements for Service Hot Water Systems?

— Heat
traps

I

vi

S—

-

T
'
<>

=

(

sl

vc-cd14-a1242-07
1

Heat Traps:

m Non-Circulating Systems

= Built in at equipment

OR

= Built into supply & discharge piping loops
around equipment

System Controls:

m Circulating Systems

= Automatic or manual shut-off for

circulating pump during periods when

system not in use

build safe | live safe
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Hot water boiler outdoor temperature setback
control: C403.2.5
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7. SERVICE WATER HEATING:
INSULATION & OTHER REQUIREMENTS

Which components need to be insulated in Service Hot Water Systems?

Efficient heated water supply Piping
m Option to choose between a maximum allowable pipe length or water volume in the pipe

Pipe Insulation:
m Pipe insulation thickness based on a fluid operating temperature and pipe size
m For piping to or from a storage heater or tank, the piping to a heat trap or the first 8 feet of
piping should be insulated, whichever is less
m Exception: Tubular pipe insulation shall not be required on the following:
1. The tubing from the connection at the termination of the fixture supply piping to a plumbing
fixture or plumbing appliance
2. Valves, pumps, strainers and threaded unions in piping that is 1 inch (25 mm) or less in nominal
diameter
3. Piping from user-controlled shower and bath mixing valves to the water outlets
4. Cold-water piping of a demand recirculation water system
5. Tubing from a hot water drinking-water heating unit to the water outlet
6. Piping at locations where a vertical support of the piping is installed
7. Piping surrounded by building insulation with a thermal resistance (R-value) of not less than R-3

Unfired Storage Tanks Insulation:
m R-12.5 or higher

) Pipe Insulation: C404.4; Pool Covers: C404.9.3; )
bU” d sa fe | Iive sa fe E 68 Unfired Storage Tanks: Table C404.2;

\'/ Efficient heated water supply piping: C404.5 Buildings



https://www1.nyc.gov/assets/buildings/apps/pdf_viewer/viewer.html?file=2016ECC_CHC4.pdf&section=energy_code_2016
https://www1.nyc.gov/assets/buildings/apps/pdf_viewer/viewer.html?file=2016ECC_CHC4.pdf&section=energy_code_2016
https://www1.nyc.gov/assets/buildings/apps/pdf_viewer/viewer.html?file=2016ECC_CHC4.pdf&section=energy_code_2016
https://www1.nyc.gov/assets/buildings/apps/pdf_viewer/viewer.html?file=2016ECC_CHC4.pdf&section=energy_code_2016

7. SERVICE WATER HEATING: SWIMMING POOLS

What are requirements in commercial buildings for swimming pools?
Pool:
m Heater Performance
= Gas- or oil-fired heaters: 82% E,
= Heat Pump heaters: 4.0 COP

= Continuously burning pilots prohibited
m Heater and Pump Controls
= Heater to have readily accessible on-off control independent of thermostat
setting
= Automatic time switches must be installed on heater and pumps
- Exceptions:

* Public health standards require 24-hour pump operation

Pumps required to operate for solar or site-recovered heat
Swimming Pool Cover:

m Outdoor heated pools and outdoor permanent spas shall be provided with a vapor-
retardant cover or other approved vapor-retardant means

m Exception: Where more than 70 percent of the energy for heating is from site-recovered
energy

. . S Swimming Pools: C404.9; Table C404.2 m
il f li f = 69
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8. SUBMISSIONS & INSPECTIONS

Slides 70 to 102
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8. SUBMISSIONS & INSPECTIONS: OVERVIEW

In this section you will learn about:

m HVAC- and SHW-related requirements for NYCECC Submissions,
including:
= Energy Analysis, and
= Supporting Documentation

m Applicable Progress Inspections associated with HVAC and SHW
Systems.

71

®
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8. SUBMISSIONS & INSPECTIONS: NYCECC & APPLICATIONS

What are the application requirements related to the NYCECC?

Per 1 RCNY §5000-01.:
@ This HVAC Module addresses only
m A Professional Statement 7 Energy Analysis, Supporting
Documentation, and Progress
Inspection issues. A full overview
m An Owner Statement of the required submission
documents, including Professional
m An Energy Analysis and Owner Statements, is included
under the NYCECC Administrative
m Supporting Documentation, including Overview module in this series.

the requirement for and description
of Progress Inspections in drawings

build safe | live safe 72 m
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8. SUBMISSIONS & INSPECTIONS: ENERGY ANALYSIS

What types of Energy Analysis are allowed?

Per 1 RCNY §5000-01.:

m Tabular Analysis
m COMcheck software
m Energy Modeling
m Alternative Formats

Buildings

build safe | live safe 73

A 4 Buildings



8. SUBMISSIONS & INSPECTIONS: ENERGY ANALYSIS

How Should HVAC and SWH Systems be addressed in the Energy Analysis?

Option 1: Tabular Analysis

m The Tabular Analysis compares proposed values of each
ECC-regulated item in the scope of work with the
respective prescriptive values required by the Code

= Applicable to New Buildings, Additions, or Alterations

= Demonstrates Prescriptive Compliance
= Can be used with either NYCECC or ASHRAE 90.1

build safe | live safe 74 -
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8. SUBMISSIONS & INSPECTIONS: SAMPLE TABULAR ANALYSIS 1

Example of Tabular Analysis for Commercial Alterations/Renovations

NYCECC . . o . — . .
Gitation Provision Item Description Proposed Design Value Code Prescriptive Value Supporting Documentation
Building Mechanical Systems
C403.2 |Mandatory Provisions
Minimum and maximum IASHRAE/ACCA 183 ASHRAE HVAC Signed and Sealed statement from
C403.2.1 Calculation of heating and cooling loads temperatures for interior design N/A Systems and Equipment Handbook, Engineer certifying compliance with
load calculations chapter 3 Energy Code energy code
C403.2.2 Equioment and svstem sizin Heating and cooling equipment Heating and cooling equipment shall not Efﬂii:rn:efﬁilf: Szzin;i\?cz(\jvni:h
- quip ¥ g shall not exceed calculated loads exceed calculated loads € ying P
energy code
C403.2.3 HVAC. Equipment Performance HVAC Equipment Performance Requirements
Requirements
Unitary air conditioners, condensing units, . . . .
Table . - . Split System 5 ton air cooled AC Split System AC units schedule,
C403.2.3(1) elect.rlcally operated, minimum efficiency unit, AC-1 13.5SEER 13.0 SEER drawing M-300
requirements
Unitary air conditioners, condensing units, . .
Table ) - e IThrough the Wall AC unit, 1 ton, Through the wall AC units schedule,
C403.2.3(1) elect_rlcally operated, minimum efficiency AC-2 12.5SEER 12.0 SEER drawing M-300
requirements
Unitary and applied heat pumps, . .
Table ) . - 3 ton air cooled heat pump, single . .
403.2.3(2) elect.rlcally operated, minimum efficiency package, HP-1 14.2 SEER 14.0 SEER AC units schedule, drawing M-300
requirements
Table Packaged Terminal Air Conditioners and PTAC (Cooling Mode) Replacement, B PTAC AC units schedule, drawing M-
C403.2.3(3) |Packaged Terminal Heat Pumps 12,000 BTU, PTAC-1 106 EER 14.0-(0.300xCap/1000)EER = 10.4 EER 301
Table 'Warm air furnaces and combination warm
C403.2.3(4) |air furnaces/air-conditioning units, warm  |N/A N/A N/A N/A
air duct furnaces and unit heaters
C4(;I-;ZIZ(5) Boilers, Gas and Qil Fired Oil fired, 250,000 Btu input, B-1 82% AFUE 80% AFUE Boiler schedule, drawing M-301
Table Condensing Units, Electrically operated N/A N/A Table C403.2.3(6) N/A
C403.2.3(6) g Lnits, yop <
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8. SUBMISSIONS & INSPECTIONS: SAMPLE TABULAR ANALYSIS 1

Example of Tabular Analysis for Commercial Alterations/Renovations

NYCECC . . .. . — . .
Gitation Provision Item Description Proposed Design Value Code Prescriptive Value Supporting Documentation

Building Mechanical Systems
C403.2 |Mandatory Provisions

Minimum and maximum IASHRAE/ACCA 183 ASHRAE HVAC d and Sealed statement from
C403.2.1 Calculation of heating and cooling loads temperatures for interior design N/A Systems and Equipment Hand eer certifying compliance with

load calculations E— Lo -

Heating and cooling equipment Appllcants mUSt IndUde pled statement from
€403.2.2  |Equipment and system sizing shall not exceed calculated loads reference to the a ppllca ble ying compliance with
C403.2.3 :Zc?lﬁri(::;i:lent Performance HVAC Equipment Performance Requirements SU p portl ng DOCU me ntatlo n fO r

— —— EACH item within the Tabular
Unitary air conditioners, condensing units, ) . .
Table clectrically operated. minimum efficienc Split System 5 ton air cooled AC 13.5 SEER . C units schedule,
C403.2.3(1) rically operatec. V" lunit, Ac-1 ' Analysis. g
requirements
Unitary air conditioners, condensing units, . .
Table ) - e IThrough the Wall AC unit, 1 ton, Through the wall AC units schedule,
C403.2.3(1) elect_rlcally operated, minimum efficiency AC-2 12.5 SEER 12.0 SEER drawing M-300
requirements
Unitary and applied heat pumps, . .
Table ) L - 3 ton air cooled heat pump, single . .
403.2.3(2) elect.rlcally operated, minimum efficiency package, HP-1 14.2 SEER 14.0 SEER AC units schedule, drawing M-300
requirements
Table Packaged Terminal Air Conditioners and PTAC (Cooling Mode) Replacement, B PTAC AC units schedule, drawing M-
C403.2.3(3) |Packaged Terminal Heat Pumps 12,000 BTU, PTAC-1 106 EER 14.0-(0.300xCap/1000)EER = 10.4 EER 301
Table 'Warm air furnaces and combination warm
C403.2.3(4) |air furnaces/air-conditioning units, warm  |N/A N/A N/A N/A
air duct furnaces and unit heaters
C4(;I-;ZIZ(5) Boilers, Gas and Qil Fired Oil fired, 250,000 Btu input, B-1 82% AFUE 80% AFUE Boiler schedule, drawing M-301
Table . . .
C403.2.3(6) Condensing Units, Electrically operated N/A N/A Table C403.2.3(6) N/A
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8. SUBMISSIONS & INSPECTIONS: SAMPLE TABULAR ANALYSIS 2

Example of Tabular Analysis for Commercial Alterations/Renovations

NYCECC - —— . _— Supportin
. Provision Item Description Proposed Design Value Code Prescriptive Value PP g
Citation Documentation
C403.4.4.1 (Single duct VAV system, terminal devices [N/A N/A Termma! devices shall b? capable of reducmg primary N/A
supply air before reheating or recooling takes place
C403.4.42 Dual _duct anfi mixing VAV systems, N/A N/A Terminal deV|ce§ §hall be capable. o_f reducing air from N/A
terminal devices one duct to a minimum before mixing takes place
Individual dual duct or mixing heating and cooling
Single fan dual duct and mixing VAV systems with a single fan and capacities greater than
403.4.4.3 systems, economizers N/A N/A 90,000 Btu/h shall not be equipped with air N/A
economizers
. . Control system shall automatically reset supply-air
C403.4.4.5 V_AV System with Multiple Zonf, supply N/A N/A temperature in response to building load or O.A. N/A
air temperature reset controls
temperature
. . Provide condenser water heat recovery, required for 24
C403.4.5 Heat Recoviry for Service Water Heating N/A N/A hr/day operations, with water cooled systems over 6  |N/A
for systems -
million btu/h
C403.4.6, Table o Hot g_as bypass is aIIoweFI only on systems with _
C403.4.6 Hot Gas Bypass Limitation N/A N/A multiple steps of unloading or continuous capacity N/A
o modulation. Allowed Bypass capacity per table 503.4.7

C404 Service Water Heating

Domestic Water Heater, 80% Et, instantaneous Gas,
DWH-1 210,000 Btu/h

See plumbing schedules,

C404.2 Equipment Performance Efficiency drawing P-300

Shall meet efficiency requirements of table 504.2

Water heating equipment shall be provided with heat
C404.3 Heat Traps N/A N/A traps on the supply and discharge piping if not N/A
integrated with equipment

Minimum pipe insulation thickness based on fluid See plumbing specification
operating temperature. drawings, P-500
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8. SUBMISSIONS & INSPECTIONS: ENERGY ANALYSIS

How Should HVAC and SWH Systems be addressed in the Energy Analysis?

Option 2: COMcheck submissions

m COMcheck software, available for free from the US Department of
Energy, can be used to prepare energy code compliance calculations

= Lists all Mandatory and Prescriptive Compliance requirements related to
HVAC and SHW systems

= Only New York City NYCECC or ASHRAE-90.1 COMcheck forms are permitted
(not IECC)

= Downloads: https://www.energycodes.gov '

build safe | live safe 78 Buildings


https://www.energycodes.gov/
http://www.energycodes.gov/software.stm

8. SUBMISSIONS & INSPECTIONS: SAMPLE COMCHECK

(2016 NYCECC shown)

Reduced interior lighting power. Requirements arz implicitly enforced within interior lighting allowance calculations.

Mechanical Systems List

All HVAC systems and details

Quantity System Type & Description should use the same

1 RTU-1 (Single Zone):

Heating: 1 each - Duct Furnace, Gas, Capacity = 400 kBtu/h |dent|f|cat|0n and key|ng n
Proposed Efficiency = B0.00% Ec, Required Efficiency = 80.00% Ec .
Cooling: 1 each - Single Package DX Unit, Capacity = 382 kBtu/h, Air-Cooled Condenser, Air Economizer the Energy AnalySIS and the

Fazrgszts;i Erf:lrgzri]incy = 10.00 EER, Required Efficiency: 9.80 EER + 11.4 IEER Supporting DOCumentation

1 ACCU-1 (Single Zone): (Drawings and Schedules) for

VRF, Air Cooled Heat Pump clear cross-reference.
Heating Mode: Capacity = 54 kBtu/h,

Proposed Efficiency = 8.70 HSPF, Required Efficiency = 7.70 HSPF
Cooling Mode: Capacity = 48 kBtu/h,

Proposed Efficiency = 15.80 SEER, Required Efficiency: 13.00 SEER
Fan System: Mone

1 ACCU-2 (Single Zone):
VRF, Air Cooled Heat Pump
Heating Mode: Capacity = 135 kBtu'h,
Proposed Efficiency = 3.54 COP, Required Efficiency = 3.30 COP
Cooling Mode: Capacity = 120 kBtu/h,
Proposed Efficiency = 11.90 EER, Required Efficiency: 11.00 EER + 14.6 |IEER
Fan System: Mone

1 ACCU-3 (Single Zone):
VRF, Air Cooled Heat Pump
Heating Mode: Capacity = 378 kBtu/h,
Proposed Efficiency = 3.20 COP, Required Efficiency = 3.20 COP
Cooling Mode: Capacity = 336 kBtu/h,
Proposed Efficiency = 9.80 EER, Required Efficiency: 9.50 EER + 12.7 IEER

Fan System: MNone
79 m
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8. SUBMISSIONS & INSPECTIONS: ENERGY ANALYSIS

How Should HVAC and SWH Systems be addressed in the Energy Analysis?
Option 3: Energy Modeling

m Only ASHRAE 90.1 can be used to demonstrate compliance
= Applicable to New Buildings, Additions, or Alterations

= Requires computer energy modeling, using software programs approved
by the Secretary of State of New York State and the NYC Commissioner of

Buildings (e.g., DOE-2.1E, VisualDOE, Energy Plus, eQuest)

= Compliance is demonstrated using the EN1 form

build safe | live safe 80 -
Buildings



8. SUBMISSIONS & INSPECTIONS: SAMPLE EN1

HVAC & SHW INPUT

Buildings EN1: Energy Cost Budget Worksheet < "
™ Input information on the HVAC input
Air-Side HWALC Syst .
Sl il form should be reflected in the
HYALC System f Group [BASELIME OESIGM] HYALC System { Group [FRC Su pport| ng DOCU mentatlon tO the
Diescription Units Description Units pe rmit app“cation_
Fe=idential
Sy=stem De=scription System : PTAC
System Designation] =]
# of Similar System=
Total Coaling Capacity LETUM EETUR
"Table E.2.1 Unitary
Cooling Capacity Bange AT LER
“Unitary Cooling EFF.
[EEFR or SEER] EER SEER
“Unitary Cooling Part-
load EFF. [if applicable) IEEF IEEF:
Total Heating Capacity EEtufh kLEtufh
“Table £.2.1 Unitary
Heating Capacity Fange COF

build safe | live safe 81 m
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION

What type of Supporting Documentation Should be Provided?

Supporting Documentation should:

m Support the values submitted in the Energy Analysis;
m Verify mandatory requirements of the NYCECC are met; and

m Provide a listing and description of the applicable progress
inspections required based on the scope of work of the project.

@\ HVAC and SHW documentation should include:

ANV

» ALL plans, details, notes, and sequences of operation
demonstrating that systems, equipment, components,
and control sensors meet performance and operating
requirements as developed in the Energy Analysis.
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION

What type of Supporting Documentation Should be Provided?

Supporting Documentation for HVYAC and SHW:

m Floor plans showing:
= Terminal Units
= Controls
= Duct work and piping
= HVAC equipment

m Mechanical schedules showing:
= HVAC equipment (terminal units, pumps, fans, energy recovery)
= Design operating temperatures
= Performance values (flow rates, efficiencies, nhp)

m Equipment details showing:
= Coils, terminal units, including:
- Valves
- Dampers
- Sensors
m Control diagrams showing:
= Sequences of operation with operating set-points
= Control valves, dampers and sensors

build safe | live safe 83 m
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION
Sample Building: New Office Facility

©®
X7
The following Sample Supporting
Documentation has been
e e developed to illustrate
A101 FLOOR 01

Mo oo : compliance procedures related
A201 FLOOR 01-RCP

A202  FLOOR02-RCP N to the NYCECC only.
A301 ENMYELEVATIONS ) L. . .
A32  NSELEVATIONS \ Additional Information required

2001 SCLERULES by the DOB related to zoning and

ABO1 DETAILS

A701 3D VIEWS = ™ - .
ENOO1  ENERGY CoMPLIANCE || | other code provisions is
intentionally omitted.
Owner
Project Name
TITLE SHEET
pp—— __A0D1

build safe | live safe 84 m
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION
Sample Building: New Office Facility

Controls need to be shown and HVAC
? equipment clearly marked in the plans of

the Supporting Documentation.
4 o 70 ”‘/\
= 1O
f//'/ 38 ) A,
J—I , TRAINING ROOM )
g Lo 1 opgevswenG
— | 578 SF @\ —
3 ._ @
ﬁIRCI:I:ILa]')_EC‘HJLLEi ") I_: E—l—j r
RN
EHH;UST
:I:I‘\EL_SJ_S\;NE UNLT E ‘— F.N'}rmz

= 218 CONDITIONSG
UNIT

@ CEWERAL
EXH45T FaN

@ a1

T

4
]

)5

1st FLOOR PLAN

—m =

S — ROOF PLAN
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION

L] L] L] L] L]
| |
Sample Building: New Office Facility
——— 4 ) Schedules shall
' PR clearly indicate
inai
LUE
| <« 1 [ Y
EFFICIENCY. SIZE T
| ! e L NELLLE performance
i AIR HANPLING UNIT SCHEDULE values, and
o provide
R DY — TENIG PR, FHOLDE TE T SOERSES NO. | LOCATION | SERVICE [TOTAL| 0.A. | EXT. | TOTAL MOTOR %ﬁu—:
- i b r CFM | CFM S.P. S.P. RPM FILTER BH 11
s = N . _J |Nmmru_'n::n—cm::: UNITS (FTAC) SCHEDULE E— IN W.C.| IN w.C. BHP SufflCIent
W | e | T T e | el [ == o = 0 0
e el £ YL T e SDE R \U] RO | oFRIce |wowjieoo | us | 3s0 | - [MERUAS [s47| w0 | 2% | 247 | ¥ information to
4 ME v — TETDe SSERSE o vy mr cooe s, . TapLE 2ead é i .
P mman L B s TaE s e e b v TG AR ( ! -~ Conflrm
:[ s m e e e e INCREMENTAL WALL AIR=COOLED ACMTS/(ﬁTAC) 5C I ith
ac-i | v L [ [PV p—— |
— , o o e e P e compliance wit
CFM TOTAL e ® c.;rgl'gll_w For water NYCECC
cg?ﬁiu—v ETU,"H EWT LWT FLOW .
N L requirements.
330 9,300 11.2 12,140 190 170 Le
4
-~ N\
WEV-R NESW-8 00 0.023 180 150 \
o lgm| ™ T Wav-C DESW-10 | 1400 007 180 160
BN R )
WAV=T | pESV-12 | 2000 0.08 180 160
WAV-E DESW-14 | 3000 0.077 180 160
Wav-F DESW-16 | 4000 0.078 180 160
MNOTES!
1, MIN TELT& P IS THE STATIC PREZSURE DIFFEREMCE AC]
& SEE PLANS FOR QUANTITIES & APPROFPRIATE waw SIZE
3, SEE PLaNS FOR aPPROFRIATE UNITS TO HAWE REHEAT
4, MIMIMUM CLOSING FOR “Wah'—1 SHalLL BE 30%,
|
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION

Sample Building: New Office Facility

BUPRLY BRANCH

L\{_ GATE IZOLATION WMWE
EStERTHIC RECucEs wHERE sEGuISED
I COWTROL WALSE S0

ey —" AUTTMETIC CORTHIL WALVE

Wk_;?\‘. igi' SR WEMT WALVE
TREPFED HIIH DIMTS

Mechanical Details

/ 5\<{GME ISOLATION VALVE

}ﬁﬁ/
e

STRAINER —
Ii-.

LUERICATED FLUG
WALVE WITH LOCKING

oF
_% Ly
LS

H:Ex FUlL Sl 1:-4

rﬂ“l'l' 'ﬂl. Em.l.
-J."l- GATE (R

WATER CQIL FIPING
WOT TO SCelE

OOMBIRSTION SHUT—OFF & SRLERTTHG VALSE
oET Cem
o PETE'S PG
FLENBLE HosE
/ —l:'usmtr FLEW WALSE

.-’

| L,—u—
I|I % ilﬂTEu SoustE HEAT Pusp
1 —CLEAN DUT TEE

A A 1 T DR

'—auuT—-:-rF alvE

WATER SOURCE HEAT PUKP FIPING

T (

TEUFERATURE ,-"r
sERsING I‘UhT—\.“ ] g

i JI,-'r AEBUSER
\ e =
SECTIRDANY - -~ | el
BaRLY H— =i} i !‘I--u-ﬂ. L PRSI SRR
FREGSUSE ARD - o
TEERdTuHE P —————————
GLGEE WAV

A" IMOUSTRAL TH ERETRETER
WTH W=T GOFFER wELL-

UHT BOLTED Té Pai
PRFADE BSLASCING VELYES 08 SRIWATT & SEDIHOLERY PP

FLATE TYFE HEAT EXHAMNGER

HOUT T SOALE

ﬁ o
P - -~

SEU i H—= - L—ﬂbﬂrt SUMEE FLUK FETURN
FLGE -

WOT TO SCALE

FLOW PLATE 7

e
I
F?‘PEN_}WRME {

~

ECCENTRIC REDUCER WHERE REQUIRED
BY CONTROL WALVE SIZE

AUTOMATIC CONTROL WALVE

3/4° GATE VENT WALVE
AT TRAPPED HIGH POINTS

I
i /

EDUCER

PRMARY SUPPLY

FAUID RETURN

ER VAL,y

features.

Details need to show
7 control and balancing

X
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION
Sample Building: New Office Facility "

GATE ISOLATION VALVE \
\{ ECCENTRIC REDUCER WHERE REQUIRED
Pr=rgr— ~\ ““4}‘4‘ h/ BY CONTROL VALVE SIZE
‘*{_ ATE SOLATION AL H I 'I STRAINER — — - AUTOMATIC CONTROL WALVE

Wﬁmwﬁﬂw - || Mechanical Details i

2747 GATE VENT WalLVE

- . LUERICATED FLUG el AT TRAPPED HIGH POINTS
= MY e, FLOW PLATE ) < h
. ? v WP
BRI Pt LC.LEFV' TReFPIE HIGH SOINTS |'|l
FLATE —) r !

| COMTISTION SHUT—OFF & DALEMCING VaLWE i
! oW o
! 4 PETE'S Pl Il
“‘N'} " A W FLENBIE HosE . i
| A f —l:'usmtr FLOW WALWE A
ﬁﬂ'bpilll H\“f- v o J‘5
- RETURM R

oF
_% Ly
Lrs

I
i /

CONTROL VALVE \

EDUCER

|II .—||-.-’
\ e, ilﬂTEu SEUSTE HEAT Fusp
1 Te—CLEAN DUT TEE
HIEx FULL SLE a5 i | T RN
I—
FEnaT DK FEML ~ = SHUT—FF walvE

_/ s e e >
“ 3 AT WATER SOURCE HEAT PUKP FPIPING 4 D | ‘

WOT TO SCALE

PRMARY SUPPLY

WATER COIL PIPING
ROT 10 SCelE — |t
PELICF wsluC
- COMTRCOL WleE
oy — /
i ! EUCER
S A
SECTETWTY iy - =1y ]

oLy H—= =ik g o

——— b o Features with different names may A\ RETURN
wEEEER | P o perform the same function with respect CIRCU ER my
ETLIN i i H—= = FT

X

m.?m to code compliance. For example, a
o, e ” o o

circuit setter” and “plug valve with Details need to show
locking flow plate” serve the purpose of W7 control and balancing

PROAZE BALARCING VALVES 08 R
FLATE TYFE HEAT EX

HOUT T SOALE

both balancing valves. features.
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8. SUBMISSIONS & INSPECTIONS: SUPPORTING DOCUMENTATION

ENERGY COMPLIANCL ROTLS]

Itcs ATEMEN TE AMD ME U IREVENT sm.l
LY T

- NIEAITRE ML PRIV CERRLT Ly far T MTASURE AR 0ALANCE
FOR ALL =R HEAT oG COhS

EAT LARGES MAMEFLATE BOTON SEE MAY BE 5E

& INSLLATION FOM DOMEST I WATER HEATEM RECIRCULATING STETEM Fishue,
MG THE SUPRLY AKD B TURK PP HG OF THE CRCLLATING TAMK TFPE WATTR:

E AUTCRATIC TIVE SWI TCHES FOR RECIRCILATING HOT MATER SaTERS SET TO
CFF THE TEMPERATURE WA TEMARCE SYSTEM DUl 0T EMOED FEMO0S WHEN
WATER |5 WOT RECURES,

SED TO val.l.u. STORALE TALS, WATER THAPERATLINE. SHALL
o T THE START CF THE HEATHG CPOLE
u l-v:e-u# --I-LA.IIL:

-..

I. A \.'f-\.l]vl-'ﬁ \,D 3 MIKUTES AF

B EAGH HEAT ING O COOLIME BYSTEM SERSING & SINGLE JOME SHALL HAVE 113 0vm
TENPIRATURE CORTREL DOV

THE SFETER AND SORE CHRTHOL SHALL FHERMCB AT GHOTHER
o

TH WEATICE AR CECH |
AR TANING & 5°F DEAD B
TING OR COCLING 15 FROWIDE

ARD FLENMUMS SHALL 8E INSULATED TO THE FGLLED nh-. LEVELS

Fd 4 ERRE AL BE PERULATED VO LM OF
B CTSIE THE Bt

ARF LOCATED (TN EXTER 05 COMPORENTS (5 G, P
|MELILAT IR 13 REGUIRED GHLY BETWEEN THE DCT AND n-LrI = L]

1 orons ﬂu

OR RODFE),

STEAM FFRGI
1% . INSULAS

D PR PPES SE1 LZAR. MOMRSL DRNETER

3 1L INSULATION FOR FIFES =1 12 I NOWNAL DISMCTER

AT Wi S AT
» ECUAP

EMEERA]

L

3, SERICE HOT WATER S
n_.upm GlAETES, LaR] -1

e SCHEMATICR AKD
0L TERRM RED 551 FOINEE B
NS, AT CORTR: VE

ROGIRAVR (5 COMVENTS
LETE MARBATIVE 0F HOW EAL

LRE CONTREL 3

1D PO ACTONT INETA THIN s

FEI3 PPIME WY WATH AR

TENCEEDING 8 FT I LENGTH
ek

el = ] il TER P
vlaJﬂ SNPM I:IJ._II"-'U STROOMS T

=3
"eer,

W ERCEEDING D) KBTI
1O CEMPRT CORDIT R STSTENS BCLUDE CORTHILS
SURFLY WATES TRVMPERATURES BY REPSE SENTATIVE
HISE 4R TEMPERATLA

7 MALAMCING DEVICES ARE PROVIDED i ACCOADRHEE VI TH WS 0083 603, 77,

SOETS (G, MIGHT PURGE] G
u:;unr.w.ws.u;-r— ot
RATE OF 3
Pries Jw:lln:lt"'.

BRI ERHALES: o
FT3 AT 5.0 I WG, WHEH TRSTED 14 w:’um“\'\l H

7, THE SYSTEM AND ZONE CONTROL SHALL BE A PROGRAMMAEBLE THERMOSTAT OR OTHER
AUTOMATIC CONTROL MEETING THE FOLLOWING CRITERIA (FOR ALL SYSTEMS OVER 6,800
BTUMR CAPACITY )

a, CAPABLE OF SETTING BACK TEMPERATURE TQ 55°F DURING HEATING AND SETTING UP
TO 85°F DURING COOLING

b, CAPABLE OF AUTOMATICALLY SETTING BAGK OR SHUTTING DOWN SYSTEMS DURING
UNOCCURIED HOURS USING 7 DIFFERENT DAY SCHEDULES

c. HAVE AN ACCESSIBLE 2-HOUR OCCUPANT OVERRIDE

d, HAVE A BATTERY BACK-UP CAPABLE OF MAINTAINING PROGRAMMED SETTINGS FOR AT
LEAST 10 HOURS WITHQUT POWER,

g, THERMOSTATS CONTROLL|NG BOTH HEAT|ING AND COOLING SHALL BE MANUAL CHANGE
OVER OR SHALL BE CAPABLE OF MAINTAINING A 5°F DEAD BAND (& RANGE OF
TEMPERATURE WHERE NO HEATING OR COOLING |S PROVIDED),

8, ALL DUCTS SHALL BE INSTALLED TO CODE REQUIREMENTS MEETING A PRESSURE CLASS OF
2" AND LESS,

9, AIR DUCTS AND PLENUMS SHALL BE INSULATED TO THE FOLLOWING LEVELS:

a, SUPPLY AND RETURN AIR DUCTS FOR CONDITIONED AIR LOCATED IN UNCONDITIONED
SPACES (SPACES NEITHER HEATED NOR COOQLED) SHALL BE INSULATED WITH A
MINIMUM OF R-5. UNCONDITIONED SPACES INCLUDE ATTICS, CRAWL SPACES,
UNHEATED BASEMENTS, AND UNHEATED GARAGES,

, SUPPLY AND RETURMN A|R DUCTS AND PLENUMS SHALL BE [NSULATED TO A MIN|MUM OF
R-8 WHEN LOCATED OUTSIDE THE BUILDING.
WHEN DUCTS ARE LOCATED WITHIN EXTERIOR COMPONENTS (E.G., FLOORS OR ROOFS),
MINIMUM R-8 INSULATION |5 REQUIRED ONLY BETWEEN THE DUCT AND THE BUILDING
EXTERIOR,
DUCT INSULATION |15 NOT REQUIRED ON DUCTS LOCATED WITHIN EQUIPMENT,
DUCT INSULATION 1S NOT REQUIRED WHEN THE DESIGN TEMPERATURE DIFFERENCE
BETWEEN THE INTERIOR AND EXTERIOR OF THE DUCT OR PLENUM DOES NOT EXCEED
15°F.

o

o

10, MECHAMICAL FASTENERS AND SEALS, MASTICS, OR GASKETS SHALL BE LUSED WHEN
CONNECTING DUCTS TO FANS AND OTHER AIR DISTRIBUTION EQUIPMENT, INCLUDING

MULTIPLE-ZONE TERMIMNAL UNITS.

Notes shall contain Code requirements not
shown elsewhere in documents. Note
number and drawings should be
indexed/referenced to Code citation in the
Energy Analysis.
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8. SUBMISSIONS & INSPECTIONS: SAMPLE ENERGY ANALYSIS

COMcheck Report

COMcheck Software Version 4.3.5.1

Mechanical Compliance Certifiq COMcheck Software Version 4.3.5.1

Inspection Checklist

Energy Code: 2016 Mew York City Energy Conservation Code

Project Information
Eneray Cad . Requirem erts: O
- ergy Code: 2016 New Yark City Energy & ors ervation C ade Test in the *Cornrl o
o n I rm a o e Project Tite: Sample Building requirernert. the #* Footing / Foundation Inspection Complies? Commenis/Assumptions
Location: Hem rark, Hew Yok is being dlairned &Req.ID
Climate Zone: 4a 4032 4. Snowfice melting system sensors for []Complies
- o Project Type: Mews Construction Section uture conns ction £ controls. Freeze  [JDoes Hot
#* C40%.2.4. protection systems have automatic Not Ob: bl
compliance path is i Bzt
ruction Site Ounerfagent DesignersCon| L0332 Flans sy |[FOSI® ot fpplicable
3 Compliance Avenue ABC Development [PR2]* “t'f‘“‘if‘
ew York, New York 10000 UpTo Code LLC P i Section
Q 160 Code Lan derermin - Additional Comme F Plumbing Rough-In Inspection Compl e
consistent wi e g 5 e e
212000 1111 Standard Canas,  Hemed water supply piping conforms lcomplies
. N calculati Cd0d 51, ro pipe length and volum Does Mot
Additional Efficiency Package(s} anginee CA0AE2' requiemants. Rafar w seccion deails pearabl
On-site Renewable Ener PLET= OINet Observable
ey handbog Clbor Acplicabl

ist Additional Comn

rest of the i

Cana.s. Heated v Secti
Busnlity Systen Tvpe & Desel C404.5.1, w0 pipe len o umbing Rough-In Inspaction ‘omplias? mmentsiAscumptions
Q Q 1 RT -1 (Single Zon €404.5.2 | requireme] 2 Plumbing Rough-In Inspecti Complies? ol s /A pt
gl Zne) Caaas & Reqn
a ication, an e 5 Do P o oy tbse, ey W s dcbuion syate thatparmes Eamies
V4 1o Pequined Efficiency = 0 0 [PLB]= water from a heatedwuater supph Does Hot
vallng 1 anﬁ S\ng\e Packaga DX Unit, Capacity = 382 kBrth Ar Cooled Condenser, A Econ, Canas, Heated w pipe back to the heated-water source Not Bb. b,
Proposed Eficiency = 10.00 EER, Required Eficiency: .50 EER +114 IEER C404.51, | to pipe ler through a coldwater supphy Beeia o semsble
€404.5.2 | requireme] demand recirculation water sy ste! DOINet Applicable

Pumps nithin thix

1 ACCU-1 (Single Toned: [FLET= %ﬁ‘smm ol
sure to cneck-o e Vor e e e RS e
Heating Mods: Capacity = S4kBtub, Feceiving & signal from the acgen of a

Froposed Eficiency = 3.10 HSPF. Requied Effcency = 7.70 HS PP €404.63 |Fumps th user of aftctre or appliance and
Gosling Mode: Capach PLFI> heater an. limits the temperature of the water
. e Etan . 13 8b SLER, R uired Eficiancy; 13,00 SEER that limic artaring the coldamatar piping to
<=5 min 104°F
1 HWAC System (Single Zane) yele — 5
WRF, Ar Cooled Heat Pump Cana 63 Pumps th
Heating Mode: Capacity = 135 kBtum, LTS hester am

Proposed Eficiency = 3.50 COP, Requined Eficiency = 330 COP that limit

Cooling Mode: Capacity= 120 kB, min
ertification B, S DN cpmr 180 1 5 F
C40465 |Pumps th

[PLTIS  heater an

- - Mechanical Compliance Statement that imit
Compliance Statement: The proposed mechanical desian represented in this document is consist: S E min
specifications, and sther calculations submitted with this permit application. The proposed mecha aycle.
designed to mast the 2016 New Tork City Energy Conservation Code requirements in COMcheck | C404.7  |Water dist
with any applicable mandatery requirements lisved in the Inspection Chacklist PLEYS  water fran

pipe back

through &

check Summary
Fumps wit

° cantrols th

receiving

er of af]

Include all pages of

FLE1E  water fran
pipe back

the report. g

Data filename: _— Pumps wit
ProjectTie:  Sam| omral B

Data filename: receiving

ProjectTide: | sampl
Dt filename:

ProjectTide:  Sampl
Data filaname:

[T]High Impace (Tier 17| 2 [Medium Impact(Tier 21 | 3 [Low Impact Tier 31

FrojectTide:  Sample Bui Report date: 04/26/18
Data filename Fage 8of 14

build safe | live safe &) 90

Buildings



8. SUBMISSIONS & INSPECTIONS: SAMPLE PROGRESS INSPECTIONS

Reference Standard (See

. Periodic ECC or Other
Inspection/Test . . ECC Chapter C6) or Other .
(minimum) L Citation
Criteria
IIB | Mechanical and Service Water Heating Inspections
Approved construction documents;| C402.2.7;BC 2111;
IIB1| Fireplaces: Provision of combustion air and tight-fitting fireplace doors shall be verified by visual inspection. |Prior to final construction inspection| ANSI Z21.60 (see also MC 904), MC Chapters 7, 8, 9;
ANSI 221.50 FGC Chapter 6
Shutoff dampers: Dampers for stair and elevator shaft vents and other outdoor air intakes and exhaust
182 openings integral to the building envelope shall be visually inspected to verify that such dampers, except As required Approved construction documents;| C403.2.4.3; ASHRAE
where permitted to be gravity dampers, comply with approved construction drawings. Manufacturer’s during installation AMCA 500D 90.1-6.4.3.4
literature shall be reviewed to verify that the product has been tested and found to meet the standard.
C403.2,C404.2,
HVAC-R and service water heating equipment: Equipment sizing, efficiencies, pipe sizing and other . C404.5, C404.9,
. . . . . . . . Approved construction documents;
performance factors of all major equipment units, as determined by the applicant of record, and no less than Prior to final plumbing and C406.2, ASHRAE 90.1
11B3 . . . . . . . . L ' ASHRAE 183, ASHRAE HVAC
15% of minor equipment units, shall be verified by visual inspection and, where necessary, review of construction inspection Svstems and Equibment Handbookl ~ 6.3,6.4.1,6.4.2,
manufacturer’s data. Pool heaters and covers shall be verified by visual inspection. ¥ quip 6.4.5,6.4.6,6.5.11,
6.8,7.4,7.8
HVAC-R and service hot water system controls: No less than 20% of each type of required controls and After installation and prior to final
economizers shall be verified by visual inspection and tested for functionality and proper operation. Such electrical and construction Apbroved construction documents C403.2,C404.3,
controls shall include, but are not limited to: Thermostatic, Off-hour, Zones, Freeze protection/Snow- and ice- | inspection, except that for controls PP including control svstem ! C403.4, C403.5,
melt system, Ventilation System and Fan Controls, Energy recovery systems, Kitchen/lab exhaust systems, Fan with seasonally dependent A & y . C404.6,C404.7,
11B4 . . . . . . . . narratives; ASHRAE Guideline 1:
systems serving single and multiple zones, Outdoor heating systems, HVAC control in hotel/motel guest functionality, such testing shall be N C404.9; ASHRAE 90.1
R . . N R The HVAC Commissioning Process,
rooms, Air/Water Economizers & controls, Hydronic systems, Heat rejection systems, Hot gas bypass performed before sign-off for where applicable -6.3,6.4,6.5,6.6,
limitation, Refrigeration systems, Door switches, Computer room systems, Service water heating systems, issuance of a Final Certificate of PP 7.4.4,7.4.5
Pool heater and time switches. Occupancy
Approved construction €403.2.9, €403.2.10,
HVAC-R insulation and sealing: Installed duct and piping insulation shall be visually inspected to verify proper . . . . ) C404.4; MC 603.9;
IIB5 | insulation placement and values. Joints, longitudinal and transverse seams and connections in ductwork shall After installation and prior to closing documents; SMACNA Duct ASHRAE 90.1-6.3,

be visually inspected for proper sealing.

shafts, ceilings and walls

Construction Standards, Metal and
Flexible

6.4.4,6.8.2,6.8.3;
7.4.3
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8. SUBMISSIONS & INSPECTIONS: SAMPLE PROGRESS INSPECTIONS

Reference Standard (See

. Periodic ECC or Other
Inspection/Test . . ECC Chapter C6) or Other .
(minimum) L Citation
Criteria
IIB | Mechanical and Service Water Heating Inspections
Approved construction documents;| C402.2.7;BC 2111;
IIB1| Fireplaces: Provision of combustion air and tight-fitting fireplace doors shall be verified by visual inspection. |Prior to final construction inspection| ANSI Z21.60 (see also MC 904), MC Chapters 7, 8, 9;
ANSI 221.50 FGC Chapter 6
Shutoff dampers: Dampers for stair and elevator shaft vents and other outdoor air intakes and exhaust
182 openings integral to the building envelope shall be visually inspected to verify that such dampers, except As required Approved construction documents;| C403.2.4.3; ASHRAE
where permitted to be gravity dampers, comply with approved construction drawings. Manufacturer’s during installation AMCA 500D 90.1-6.4.3.4
literature shall be reviewed to verify that the product has been tested and found to meet the standard.
C403.2,C404.2,
HVAC-R and service water heating equipment: Equipment sizing, efficiencies, pipe sizing and other . C404.5, C404.9,
. . . . . . . . Approved construction documents;
performance factors of all major equipment units, as determined by the applicant of record, and no less than Prior to final plumbing and C406.2, ASHRAE 90.1
11B3 . . . . . . . . L ' ASHRAE 183, ASHRAE HVAC
15% of minor equipment units, shall be verified by visual inspection and, where necessary, review of construction inspection Svstems and Equibment Handbookl ~ 6.3,6.4.1,6.4.2,
manufacturer’s data. Pool heaters and covers shall be verified by visual inspection. ¥ quip 6.4.5,6.4.6,6.5.11,
6.8,7.4,7.8
HVAC-R and service hot water system controls: No less than 20% of each type of required controls and After installation and prior to final
economizers shall be verified by visual inspection and tested for functionality and pro tion. Such electrical and construction Apbroved construction documents C403.2,C404.3,
controls shall include, but are not limited to: Thermostatic, Off-hour, Zones, E nd ice- | inspection, except that for controls PP including control svstem ! C403.4, C403.5,
184 melt system, Ventilation System and Fan with seasonallv dependent g v C404.6.C404.7
systems serving single and multiple zonq . . . . .
rooms, Air/Water Economizers & contro A Progress Inspections Table must be included in the Supporting Documentation
limitation, Refrigeration systems, Door s . . . . .
Pool heater and time switches. drawings, noting all applicable inspections to be performed based on the scope of
work, plus Reference Standards and NYCECC Citations.
HVAC-R insulation and sealing: Installed . . . o
185 | insulation placement and values. Joints, The design applicant must also include contract language requiring the contractor to

be visually inspected for proper sealing.

identify time in the construction schedule for the progress inspections.
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8. SUBMISSIONS & INSPECTIONS: PROGRESS INSPECTIONS REVIEW
What are the applicable progress inspections for HVAC & SHW?

Fireplaces (1IB1)

Prior to final construction inspection
Provisions of combustion air and tight-fitting fireplace doors shall be verified by visual inspection.

Shutoff dampers (11B2)

Dampers for stair and elevator shaft vents and other outdoor air intakes and exhaust openings integral
to the building envelope shall be visually inspected to verify that such dampers, except where
permitted to be gravity dampers, comply with approved construction drawings.

As required during installation

Manufacturer’s literature shall be reviewed to verify that the product has been tested and found to
meet the standard.

HVAC-R and service water heating equipment (lIB3)

Equipment sizing, efficiencies, pipe sizing and other performance factors of all major equipment units, i ) )
as determined by the applicant of record, and no less than 15% of minor equipment units, shall be Prior to final plymblng and construction
verified by visual inspection and, where necessary, review of manufacturer’s data. lsfpeEer

Pool heaters and covers shall be verified by visual inspection.

TRS:
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8. SUBMISSIONS & INSPECTIONS: PROGRESS INSPECTIONS REVIEW
What are the applicable progress inspections for HVAC & SHW?

>

\ £

HVAC-R and service water heating system controls (11B4)

No less than 20% of each type of required controls and economizers shall be verified by visual inspection and tested for
functionality and proper operation. Such controls shall include, but are not limited to:

= Thermostatic
= Off-hour Controls with seasonally dependent functionality: Controls whose
= Zones complete operation cannot be demonstrated due to prevailing weather

= Freeze protection/Snow- and ice-melt system conditions typical of the season during which progress inspections will After installation and prior

to final electrical and

= Ventilation System and Fan Controls

Energy recovery systems

Kitchen/lab exhaust systems

Fan systems serving single and multiple zones
Outdoor heating systems

HVAC control in hotel/motel guest rooms
Air/Water Economizers & controls
Hydronic systems

Heat rejection systems

Hot gas bypass limitation

Refrigeration systems

Door switches

Computer room systems

Service water heating systems

Pool heater and time switches

be performed shall be permitted to be signed off for the purpose of a
Temporary Certificate of Occupancy with only a visual inspection,
provided, however, that the progress inspector shall perform a
supplemental inspection where the controls are visually inspected and ~ With seasonally dependent

tested for functionality and proper operation during the next immediate functionality, such testing
season thereafter. shall be performed before

sign-off for issuance of a
Final Certificate of
Occupancy

construction inspection,
except that for controls

The owner shall provide full access to the progress inspector within two
weeks of the progress inspector’s request for such access to perform the
progress inspection.

For such supplemental inspections, the Department shall be notified by
the approved progress inspection agency of any unresolved deficiencies
in the installed work within 180 days of such supplemental inspection.
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8. SUBMISSIONS & INSPECTIONS: PROGRESS INSPECTIONS REVIEW
What are the applicable progress inspections for HVAC & SHW?

HVAC-R insulation and sealing (1IB5)

Installed duct and piping insulation shall be_visually inspected to verify proper insulation placement and . . . .
After installation and prior to closing
values. s
shafts, ceilings and walls

Joints, longitudinal and transverse seams and connections in ductwork shall be visually inspected for
proper sealing.

Duct leakage testing (IIB6)

For duct systems designed to operate at static pressures in excess of 3 inches w.g. (746 Pa), After installation and sealing and prior to
representative sections, as determined by the progress inspector, totaling at least 25% of the duct area, closing shafts, ceilings and walls
per ECC C403.2.9.1.3 or ASHRAE 90.1 6.4.4.2.2, shall be tested to verify that actual air leakage is below

allowable amounts.

TRS: B
https://www1.nyc.gov/assets/buildings/pdf/tr8.pdf m
95 1 RCNY §5000-01 :
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http://wwwl.nyc.gov/assets/buildings/rules/1_RCN Buildings
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8. SUBMISSIONS & INSPECTIONS: TR8 REPORT

TRS: Technical Report et e e 815
Buildings Statement of Responsibility for () S .
Energy Code Progress Inspections

3 | Energy Code Progress Inspection Required for applications where Energy Code Compliance Progress Inspection is marked Yes on TR1
. . ) 3B Identification of |3C Certificate of Complete 3D Withdraw
3A  « ldentification of Requirement Responsibilities Inspections / Tests Responsibilities
! Table Reference in 1RCNY
Y | N Progress inspections §5000-01(h) (1)and (2) Initial & Date Initial & Date Initial & Date
[ | [ protection of exposed foundation insulation (1A1), (IIAT)
[ | [ insulation placement and R values (1A2), (11A2)
[ | ] Fenestration u-factor and product rating (1A3), (11A3)
1 [ Fenestration air leakage (1A4), (11A4)
[] ' [] Fenestration areas (1A5), (IlAS)
[] [ air sealing and insulation — visual (1A6), (IIAB)
[ | [ air sealing and insulation — testing (IAT), (IIAT)
[ | [ Loading deck weather seals (I1AB)
[1 | [] vestibules (I1A)
[1 ] Fireplaces {(IB1), (IIB1)
[ | [ shutoff dampers (IB2), (1IB2)
07 stutett dampers {152}, (UBZ)
I; El HVAC and service waler heating equipment {IB3), (NB3)
[0 | [0 HVAC and service water heating system controls (IB4). (IE4)
[1] [ HvAC insulation and seaing {185), (IIBS)
[ Duct leakage testing {186}, (IIBB)
[ Esecinical energy (C1). (HC1)
[[] Lighting in dweiling units (ncz)
= Interior lighting power (G2). (IC3)
[ Exterior lighting pawer =)
[ | [ waning controis (nGs)
1| O Esectrical mators: (ICE)
miin] (D1}, (D)
[1| C1 Permanent cerificate (102)
1/ O] Solar Ready (103)

* For column 3€, indicae date when fe achual final Fspection was performed.

September 2016
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8. SUBMISSIONS & INSPECTIONS: TR8 REPORT

The applicant (R.A. or P.E.) defines the required progress
inspections by checking “Y” or “N” in the left-hand column

Buildings
under section 3 of the TR8 form.
3 | Energy Code ProgW plications where Energy Lode Comphiance Frogress inspection is marked Yes on TR1
- 3B Identification of |3C Certifi f Compl 3D Withd
3A  « ldentification g Reir;t;:?;gﬁ;;s En:nggz?czon : T‘Peitz Respmslibili:]i\:
v INP : Table Reference in 1RCNY
nspections §5000-01(h) (1)and (2) Initial & Date Initial & Date Initial & Date
[ | [ protection of exposed foundation insulation (1A1), (IIAT)
[ | [ insulation placement and R values (1A2), (11A2)
[ | ] Fenestration u-factor and product rating (1A3), (IIA3)
[ [ Fenestration air leakage (1A4), (11A4) /\
[] ' [] Fenestration areas (1A5), (IlAS) \
[] [ air sealing and insulation — visual (1A6), (11 \
[ | [ air sealing and insulation — testing . ) .
]| L Loading deck weather seals Prior to Permit, the designated
Vestibul . .
E E — Progress Inspector must initial and
11 D] stwstoff dampers date each inspection they will be
I; EerACsnusemeewslerhesﬂng equipment . .
110 i ey o responsible for, and sign/seal under
Dl section 5 of the TR8 form. If
Sl - multiple Progress Inspectors are
: D . . .
O e e involved in a project, each one must
submit a signed/sealed TR8 for their
scope of inspection services.

September 2016
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8. SUBMISSIONS & INSPECTIONS: TR8 REPORT

TR8: Technical Report
Buildings Statement of Responsibility for

.'@ Crient and afiox SIS
() jom numser iabest here

6 | Inspection Applicant’s Cenrtification of Completion

D | have completed the items specified herein and certify the following (check one only):

All work performed substantially conforms to approved construction documents and has been performed in accordance with applicable
O provisions of the Mew York City Energy Conservation Code and other designated rules and regulations.

All work performed substantialty conforms to approved construction documents and has been performed in accordance with applicable

O ) )
provisions of the New York City Energy Conservation Code and other designated rules and regulations, except as indicated in the attached
report.

I am aware of the adﬁﬁional sanctions imposed on f;iig,e filings by §28-211.1.2 of the Administrative Code.

|:| Withdrawal of App;l:icant: | am withdrawing respunsib'ility for the items of progress inspections and/or tests indicated herein and herewith submit
the results or status of the work performed to date.

Name (please pn'nt}:.

Signature Date

F.E./RA Seal (apply seal, then sm-m_g_gm over seal) ]

September 2016

1] L1 Permanem cemficate 102 i i i i
[/ Solar Ready (03) [ | | |

* Fer column 3, indicale dale when fie actual fnal fspection was performed.

September 2016
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8. SUBMISSIONS & INSPECTIONS: TR8 REPORT

TR8: Technical Report
Buildings Statement of Responsibility for () e e e

6 | Inspection Applicant’s Cenrtification of Completion

D | have completed the items specified herein and certify the following (check one only):

All work performed substantially conforms to approved construction documents and has been performed in accordance with applicable
O provisions of the Mew York City Energy Conservation Code and other designated rules and regulations.

All work performed substantialty conforms to approved construction documents and has been performed in accordance with applicable

O P 3 . Pp pe PP
provisions of the New York City Energy Conservation Code and other designated rules and regulations, except as indicated in the attached
report.

I am aware of the adgﬂﬁional sanctions imposed on f;iig,e filings by §28-211.1.2 of the Administrative Code.

|:| Withdrawal of App;ficant: | am withdrawing respunsib'i!ity for the items of progress inspections godiar tecte indiratad harsain and harewith syibmit
the results or status of the work performed to date.

ot oL Upon completion of the applicable
Signature inspections, the Progress Inspector
FE TR Sear (sl e e i eng e s initials and dates each inspection

performed (column 3C). Any

inspections assigned to the Progress

Inspector that are not performed are

addressed through column 3D

O e s - ! | i (withdraw responsibilities). Final
signatures and seals are provided in

section 6 of the TR8 form.

* Fer column 3, indicale dale when fie actual fnal fspection was performed.

September 2016
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8. SUBMISSIONS & INSPECTIONS: TR8 REPORT

Progress Inspections - Back-up

,I VSD Controller

CO2 Sensor & ™=
Thermostat e

While a specific format is not stated,
@ inspection records can include:

» Logs, reports, meeting minutes

» Photographs

» Annotated Drawings

Per NYC Administrative Code
§ 28-116.2.3:

m A record of all inspections shall be kept by the
person performing the inspection

= The commissioner can require inspection reports to be
filed with the Department

= Records of inspections shall be maintained for a
period of six years after sign-off, or for such other
period of time as the commissioner may require

= Records of inspections shall be made available to the
DOB upon request

EN2 Form:

m This DOB form is sighed by the progress inspector,
certifying that the values in either the last approved
Energy Analysis or in the as-built Energy Analysis
represent values in the constructed building

build safe | live safe
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8. SUBMISSIONS & INSPECTIONS: PROGRESS INSPECTIONS EN2 FORM

EN2: As Built Energy Analysis Crent s 268 IS

Buildings This farm must be typewritten and submitted in persan @ o8 mumbser labed here:
to the Certificate of Occupancy Division's Borough Office
wihere energy analysis was reviewed

| 1 |Progress Inspector Information Required for ail applications.

Last Name First Name Middle Initial
Business Name Business Telephone
Business Address Business Fax
City State Zip Maobile Telephone

License Type chooseone: [|PE. [] RA: License Number

3 | As Built Information P.E/R.A. responsible for progress inspections, choose one below and sign/seal.

I:I The as-built conditions of the completed building conform The energy analysis has been revised according to gne of the statements
to the originally approved energy analysis and do not below:
require a revised energy analysis. I:I Attached is a revised energy analysis, prepared, signed and sealed by

the registered design professional who prepared the previously submitted
and approved energy analysis. The as-built conditions of the completed
building conform to this revised energy analysis.

The last revised energy analysis was submitted and approved as a post
approval amendment on (date). The as-built conditions of
the completed building conform to this revised energy analysis.

professional judgment, the above checked statement(s) are true with respect 1o the prog ions | as on my signed,
sealed and submitted TRS.

MName (please print)

Signature Date

P.E./R.A. Seal (apply seal, then sign and date over seal)

o
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8. SUBMISSIONS & INSPECTIONS: PROGRESS INSPECTIONS EN2 FORM

EN2: As Built Energy Analysis . vt e s BIS
This form must be typewritten and submitted in parson @ jo numser label here:
to the Certificate of Occupancy Division's Borough Office
where energy analysis was reviewed.

Buildings

| 1 |Progress Inspector Information Required for all applications.

Last Name First Name Middle Initial
Business Name

Business Telephone

Business Address Business Fax

City State Zip Maobile Telephone
License Type chooseone: [|PE. [] RA: License Number

oo
3 | As Built Information P.E/R.A. responsible for progress inspections, choose one below and sign/seal.

I:I The as-built conditions of the completed building conform ] The energy analysis has been revised according to gne of the statements
to the originally approved energy analysis and do not below:

Attached is a revised energy analysis, prepared, signed and sealed by
the registered design professional who prepared the previously submitted

and approved energy analysis. The as-built conditions of the completed
building conform to this revised energy analysis.

require a revised energy analysis. I:l

vised energy analysis was submitted and approved as a post
ndment on (date). The as-built conditions of
ilding conform to this revised energy analysis.

— The Progress Inspectors and design applicants will
Sopaturs / need to coordinate to ensure that the as-built /®\
conditions and approved energy analysis are =’
consistent. An as-built energy analysis update may be
PLE 1R St e, e ke e et -
o]
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9. RESOURCES
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9. RESOURCES: OVERVIEW

In this section you will learn about:

m Resources and links;
m DOB assistance; and

m Image/Photo Credits & Copyrights
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9. RESOURCES: ABBREVIATIONS KEY

* CAV (or CV): Constant Air Volume
* CHW: Chilled Water

COP: Coefficient of Performance
* DB: Dry-Bulb (temperature)
 DDC: Direct Digital Control
 DOB: Department of Buildings

* DX: Direct Expansion

HVAC: Heating Ventilation & Air Conditioning
HW: Hot Water

SHW: Service Hot Water

DHW: Domestic Hot Water

IPLV: Integrated Part-Load Value

NPLV: Non-Standard Part-Load Value

SP: Static Pressure

 EER: Energy Efficiency Ration * VAV: Variable Air Volume

* ERV: Energy Recovery Ventilator * VFD: Variable Frequency Drive

* HP: Horse Power (Nameplate) « VSD: Variable Speed Drive

* HP: Heat-Pump  WB: Wet-Bulb (temperature)
 BHP: Brake Horse Power « WSHP: Water-Source Heat-Pump
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9. RESOURCES: RESOURCES & LINKS

The resources below have been referenced in this module

2016 NYCECC

Local Law 91 of 2016

Local Law 125 of 2016

Code Notes
NYCECC FAQ

1 RCNY § 5000-01
1 RCNY § 101-07

Buildings Bulletins

EN1, EN2, and TRS8
Forms

http://wwwl.nyc.gov/site/buildings/codes/2016-energy-

conservation-code.page

http://wwwl.nyc.gov/assets/buildings/local laws/11910f2016.pdf

http://wwwl.nyc.gov/assets/buildings/local laws/111250f2016.pdf

http://wwwl.nyc.gov/site/buildings/codes/list-code-notes.page

http://wwwil.nyc.gov/site/buildings/codes/nycecc-faq.page

http://wwwl.nyc.gov/assets/buildings/rules/1 RCNY 5000-01.pdf

http://wwwl.nyc.gov/assets/buildings/rules/1 RCNY 101-07.pdf

http://wwwil.nyc.gov/site/buildings/codes/building-bulletins/page

http://wwwil.nyc.gov/site/buildings/codes/energy-code-forms.page
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http://www1.nyc.gov/assets/buildings/local_laws/ll91of2016.pdf
http://www1.nyc.gov/assets/buildings/local_laws/ll125of2016.pdf
http://www1.nyc.gov/site/buildings/codes/list-code-notes.page
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http://www1.nyc.gov/site/buildings/codes/nycecc-faq.page
http://www1.nyc.gov/site/buildings/codes/nycecc-faq.page
http://www1.nyc.gov/assets/buildings/rules/1_RCNY_5000-01.pdf
http://www1.nyc.gov/assets/buildings/rules/1_RCNY_5000-01.pdf
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http://www1.nyc.gov/assets/buildings/rules/1_RCNY_101-07.pdf
http://www1.nyc.gov/assets/buildings/rules/1_RCNY_101-07.pdf
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http://www1.nyc.gov/site/buildings/codes/building-bulletins/page
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9. RESOURCES: RESOURCES & LINKS

The resources below have been referenced in this module (continued)

Resource Gk

REScheck/COMcheck https://www.energycodes.gov/

Blower Door Testing https://www.energy.gov/energysaver/blower-door-tests
One City: Built to Last https://www1.nyc.gov/site/builttolast/index.page

e e .Clty https://wwwl.nyc.gov/site/buildings/codes/nyc-code.page
Construction Codes

Sz Gt https://wwwl.nyc.gov/assets/buildings/pdf/h2g all.pdf
Supporting Documents = -y D -B
How To Guide

NYEGC
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https://www.energycodes.gov/
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https://www.energy.gov/energysaver/blower-door-tests
https://www.energy.gov/energysaver/blower-door-tests
https://www1.nyc.gov/site/builttolast/index.page
https://www1.nyc.gov/site/buildings/codes/nyc-code.page
https://www1.nyc.gov/site/buildings/codes/nyc-code.page
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https://www1.nyc.gov/assets/buildings/pdf/h2g_all.pdf

9. RESOURCES: DOB ASSISTANCE

Questions on the NYCECC
can be submitted to DOB at:

EnergyCode@buildings.nyc.gov
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