
Construction Manager/ 

Subcontractor/Tradesperson Training Session 2: 

MEP – HVAC, PLUMBING, ELECTRICAL



We Make 
Buildings 
Perform 

Better

By providing a whole-building 
approach to design and 

construction

Since 1972, Steven Winter Associates, Inc. has 
been providing research, consulting, and advisory 
services to improve the built environment for private 
and public sector clients. 

Our services include:

We have over 125 staff across three office locations:
New York, NY | Washington, DC | Norwalk, CT

For more information, visit 
www.swinter.com

 Energy Conservation and Management
 Sustainability Consulting
 Green Building Certification 
 Accessibility Consulting



Steven Winter Associates is a Registered Provider with The American 
Institute of Architects Continuing Education Systems.  Credit earned on 
completion of this program will be reported to CES Records for AIA 
members.  Certificates of completion for non-AIA members are available 
on request.

This program is registered with the AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA or any material of 
construction or any method or manner of handling, using, distributing or 
dealing in any material or product.  Questions related to specific materials, 
methods, and services will be addressed at the conclusion of this 
presentation

This presentation is protected by US and International copyright laws.  
Reproduction, distribution, display and use of the presentation without written 
permission of the speaker is prohibited © Steven Winter Associates, Inc. 2020
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You will receive the following items 
via email:

• AIA Certificate of completion-can 
also be used for:

• NYS PE CEUs

• PDF of final presentation

• Link to the webinar recording

Upon Completion of 
Module
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Learning Objectives
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Examine
electrical 
lighting 
systems 

and controls

Review
plumbing 

layouts and 
insulation 

installs

Discuss
ventilation 

system 
types and 

installations

Understand
net zero 
carbon 

goals for 
SUNY



Getting to Zero with 
Passive House

Review ventilation 
systems

Review space 
conditioning systems

1 2 3

Review plumbing 
systems and DHW

Look at electrical 
lighting and controls
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10 min break 
~9:50 AM

5 min break 
~11:45 AM
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Overview of Presentation
10 min break 
~11:05 AM

5





HINT: use an underscore between words to keep them linked together



Why we are here: 
Directive 1B-2
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• 2018 Chancellor calls for all new 
buildings to be zero-net-carbon & deep 
energy retrofits for existing buildings

• 2018 SUCF issued Directive 1B-2

• Purpose: define and identify goals for 
Net Zero Carbon (NZC) new buildings 
and Deep Energy Retrofits (DER) of 
existing buildings. 

• Function: outlines the project target 
goals and provides direction for project 
designs. 

• Metrics: Site Energy as the measure of 
performance and energy consumption. 

Coykendall Science Building



Why we are here: Directive 1B-2

• Design and construct highly energy efficient 
buildings which significantly reduce energy 
consumed below an energy code standard for 
new buildings or energy usage for an existing 
building.

• In the case of insufficient project funding, the 
design goal will be to design the building as 
NZC “capable” where: the design achieves the 
energy use intensity (EUI) limit using HVAC 
equipment and systems that can be electrically 
powered from renewable energy sources.
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New Building Performance goals: 
Site Energy Use Intensity (EUI) limits

Classroom building 50 kBTU/ft2/year

Office building 50 kBTU/ft2/year

Laboratory building 150 kBTU/ft2/year

Residence Hall 32 kBTU/ft2/year



These Trainings
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• Module 1: Overview of PH and Net Zero

• Module 2: Construction Methods and High-Performance Products and Details

• Module 3: Air Barrier Development & Implementation

• Module 4: Net Zero HVAC Strategies and Controls + DHW

• Module 5: Construction Documents and Bidding

• Module 6: Deep Energy Retrofits

• Module 7: Refrigerant Management in Design, Construction, and Operations

• Module 8.1: Building Envelope

• Module 8.2: Net Zero Mechanical, Electrical, and Plumbing

• Module 8.3: QA/QC Techniques for Ensuring Success

• Module 8.4: Field Training & Mock-Up



Clarifications
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We may use Passive 
House and Net-Zero 

interchangeably

Passive House 
principles are a great 
pathway to achieving 

Net-Zero



Getting to Zero with Passive House

13



What is Passive House (PH)?

• PH is a building standard

• Applies to new & existing buildings

• The most rigorous energy efficiency certification available 

• Performance-based approach 

• Attention to insulation continuity and reduction of thermal 
bridges

• Emphasis on balanced ventilation
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Goals of PH

• Building durability

• Energy $ reduction

• Optimal thermal comfort

• Superior indoor air quality

• Carbon emissions 
reductions
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Comfort Criteria

• Interior surface temperatures should not 
deviate by more than 7.6°F from the average 
operative temperature on the inside; 

• the surface temperature must not be lower 
than 55.4°F or greater than 132°F at any 
point; 

• the surface temperature of the floor must be 
between 66°F and 81°F.

16



High Performance 

Comfort
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The SURE House 

Winner of the 2015 D.O.E. Solar Decathlon

www.surehouse.org

Passive House 
Principals

• Thermal insulation continuity

• Thermal bridge free 
construction

• Solar control

• Airtightness

• Balanced mechanical 
ventilation
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Continuous Insulation
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Air-Tightness Blower 
Door Testing
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• Basic Components

• Gauge (manometer)

• Shroud

• Frame

• Fan



Balanced Ventilation 
and Heat/Energy 
Recovery

• Provide fresh, filtered air 24 hours a day

• Heat exchanger +75% Efficient 

• Highly insulated and air-sealed ductwork
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Questions?
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Ventilation Systems
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Ventilation
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• Ventilation is a critical component of a Passive House 
project

• Balanced ventilation vs. exhaust only systems

• Air quality (less carbon dioxide, filtered air)

• High performance buildings with PH airtightness need 
balanced ventilation



Ventilation
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• With continuous ventilation running costs are higher so you 
need high efficiency ERV’s/HRV’s

• Good design keeps in mind Indoor Air Quality
• Filtered Air
• Balanced Ventilation
• Compartmentalization between units
• Low VOC & healthy materials



Exhaust Only Ventilation
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DUST photo of 
Insualtion



Ventilation – Balanced
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• Central ERV • Individual ERVs





Ventilation – ERV Diagram
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Ventilation – ERV vs HRV

32

SWA Party Wall Blog Post: https://www.swinter.com/party-walls/multifamily-passive-house-ventilation-design-part-2-hrv-or-erv/

Energy Recovery Ventilators (ERV) transfer heat and moisture from the return air stream to the outside air 
stream

Heat Recovery Ventilators (HRV) that transfer heat from the return air stream to the outside air stream



Ventilation
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SWA Party Wall Blog Post:
https://www.swinter.com/party-walls/multifamily-passive-house-ventilation-
design-part-1-unitized-or-centralized-hrv-erv/

Central vs. Unitized: Shaft area vs. in-unit closet area required

Central vs. Unitized: Wall penetrations from in-unit ERVs

• Big Picture Design Questions

• Where do we locate it
• Central vs. Unitized vs. Semi-Central

• DX coil and pre-conditioning

• Common area ventilation requirements

• Potential ducting layouts





Ventilation – Design Requirements and 
Recommendations
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1. Balanced supply and exhaust within 10%

2. Supply to all living spaces

3. Exhaust from kitchens and bathrooms

4. Energy recovery > 75%

5. Supply > 62°F on winter design day

Passive House Recommendations

1. PH certified unit NOT REQUIRED

2. Fan power efficiency: < 1.0 W/CFM total



Ventilation (211)
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• Central Ventilation

• Rooftop central ventilation 
rather than individual unit allows 
easier maintenance and access

• High efficiency PH certified unit



Ventilation (211)
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• Central Ventilation

• Swegon Gold RX 35 on main roof 
serving apartment floors

• Swegon Gold RX 5 on mechanical 
mezzanine serving retail, lobby and 
lower amenities

• Demand control ventilation (DCV) 
utilized in exercise space with CO2 
sensors

• DX coil added to ERV supply to help 
with pre-conditioning and 
dehumidification



Ventilation (511)
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Ventilation (511)
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• Central Ventilation

• Swegon Gold RX50 on main roof 
serving apartment spaces in main 
tower

• 2x Ventacity VS1000 on roof of 
“sliver” building serving apartment 
spaces

• Swegon Gold RX25 in cellar 
serving commercial space and 
lower amenities

• DCV in main amenity spaces tied 
to occupancy sensors



Ventilation
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511 East 86th Street

Obstacle 1: Building Form

Obstacle 2: Split TCO

Obstacle 3: Cost of CO2 Sensors

Obstacle 1: The building is two large masses connected by a thin corridor. This 
results in long duct lengths on some floors and separation of systems on others.

Obstacle 2: Allowing one part of the building to be occupied 
while construction is still happening in another will make 
balancing the system almost impossible. This is not advised.

Obstacle 3: The cost of integrating CO2 sensors and the required controls can be significant. 
Consider using simple occupancy sensors when granular control is not needed.



Ventilation Ducting Layouts Central System
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Ventilation
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• Individual Ventilation



Ventilation - Challenges
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• Individual Ventilation

• Cramped ERV closets

• Difficulty in properly 
insulating and air sealing 
exterior wall connections

• 2x wall penetrations per 
apartment

• Future maintenance (filter 
changes)

• What do you see wrong in 
this photo?



Ventilation - Challenges
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Ventilation - Challenges
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Ventilation - Installs
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Ventilation - Installs
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Ventilation - Installs
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Ventilation - Installs
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Ventilation – Airflows
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Ventilation – Filters
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Ventilation - Filtration
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• MERV13 commonly seen fore central ERVs

• MERV 3 or washable mesh at kitchen grille locations PHIUS

• Kitchen grilles 6’ distance from stoves in plan view PHIUS



Ventilation - Tolerances
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• Total supply and exhaust are +/- 10% design values and within 10% of 
each other

• Air flow measurements at ERV units (traverse) in addition to all grille 
measurements

• Wattage of ERVs

• TAB Requirements

• Third party (certified air balancing professional)

• Recommend pre-meeting with TAB contractor to discuss expectations





Final Air Flow Rates & TAB
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DCV Set Up
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• Demand Controlled Ventilation (DCV) getting properly set up



Questions?
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10 Minute Break
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Space Conditioning & General Duct 
Sealing
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Heating & Cooling

60

Air-Source

Takes heat from air, pushes it into air or water. Commonly 
moves heat in/out of a building.

Water-Source

Terminal units take heat 
from (and rejects heat to) 

a water loop in the 
building. Moves heat 

around a building.

Ground-Source

Takes heat from (and 
rejects heat to) the 

ground via a water loop. 
Moves heat in/out of a 

building.

Inverter, inverter-
driven

Variable-speed 
compressor.





Heating & Cooling
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Performance

+ Heat recovery option allows for 
simultaneous heating and cooling

Design

- Extra piping required
Wall Units
+ No additional ceiling space required
- Additional power for individual unit per 

room one unit per room
Ducted Units
- Requires additional ceiling space
- Required sealing of ducts



Heating & Cooling
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Heating & Cooling
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Heating & Cooling – Preinsulated Linesets
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Heating & Cooling
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Heating & Cooling
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• Be careful or refrigerant leaks, installing insulation, and closing up walls.



Heating & Cooling
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• Be careful or refrigerant leaks, installing insulation, and closing up walls.



Heating & Cooling – Air Handlers
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Heating & Cooling – Duct Sealing
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VRF Tags, Wiring, and Thermostats
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Heating & Cooling - Geothermal
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Heating & Cooling - Geothermal
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Heating & Cooling - Geothermal
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Ductwork - Sealing
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• Duct work sealing is critical for both heating/cooling and ERV system operations and 
achieving the desired air flows

• PHIUS requires in-unit duct testing of heating and cooling systems



Heating & Cooling - Ductwork
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• The Kingspan KoolDuct System is an 
advanced and innovative pre-insulated 
rectangular HVAC ductwork system, which 
is installed in a single fix.



Duct Sealing - Ventilation
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211 West 29th Street

Obstacle 1: Timing of Aeroseal

Obstacle 2: Final balancing

Obstacle 3: Initial design much 

higher than mechanical code 

Obstacle 1: Due to the sequencing of the project, it is very difficult to 
schedule Aeroseal at a time when all riser and branch ductwork has been 
installed. Scheduling of Aeroseal should be coordinated with HVAC 
contractor early in construction.

Obstacle 2: During balancing, the total CFM measured at the unit 
will likely be higher than the design CFM because of leakage in 
ductwork and higher static to overcome tight mechanical rooms. 
To minimize this, sharp turns in ductwork should be reduced when 
possible and extra fan power should be accounted for in energy 
models.

Obstacle 3: The initial ventilation design included rates in 
BOH and amenity spaces that were much higher than 
required by the IMC. This results in unnecessary fan energy 
use.



Ventilation
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IF YOU REMEMBER ANYTHING, REMEMBER 
THIS LIST

• Ductwork must be Aerosealed in order to achieve 
balancing and  ALL DUCTWORK SHOULD BE 

INSTALLED

• Constant airflow regulating (CAR) dampers must 
be used at all registers and must be ACCESSIBLE

• Ductwork behind registers must be CLEARLY 
connected to drywall 

• Do not combine AHU and ERV ductwork

• Account for buffer on top of design flowrate in 
energy model

CAR Damper: CAR dampers must be used at all 
registers to achieve proper balancing. Make sure to 
use CAR dampers like the one pictured here, with a set 
screw to adjust the flap.
https://eflowusa.net/product/constant-air-flow-
regulators-3/

Well sealed ductwork to drywall: If ductwork is not 
properly sealed to drywall behind registers, air will 
dump into ceiling or wall cavities, drastically increasing 
total fan power required to achieve proper balancing. 



Ventilation
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Ventilation

81



Ventilation
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• Continuous R-8 insulation on all exterior ERV ducts, insulation fully 
sealed/vapor tight



Aeroseal Too Early
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Aeroseal Too Early
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Ventilation – Pressure Balancing
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• Transfer grilles / jump ducts for bedroom pressure balancing 

• Required final testing by SWA for PHIUS requirements



Ventilation – Dampers in Envelope
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• Any / all dampers to be Class I leakage rated and fully closed for a tight 
seal



Ventilation - Commissioning
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Questions?
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10 Minute Break

90



Plumbing
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Central Recirculation
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Central Recirculation

DWH
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Insulation helps, but there is more we can do (design side)



Designing
Optimized 
Recirculation
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Typical Supply and Recirculation Design



• Will reduce distribution piping 
by ~40%.

• Pumping energy ↓
• Material costs ↓
• DHW heating costs ↓

• Balancing critical
• Thermostatic balancing 

valves help

• May impact floor to floor 
heights

Design Optimization – Central 
Recirculation 
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Central Recirculation 
Optimization
Case Study

• 37 story residential tower

• Switched from 3-pipe to box 
design

• Savings
• 10,000 ft of recirc. piping
• 18% reduction DHW 

heating
• 16% reduction cooling
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Design Optimization –
Central Recirculation

• Distribution losses ~ 30% of DHW 
heating demand

• Reduce risers
• Cluster plumbing locations when feasible
• Optimize HWR loop location – reduce 

runouts from riser to fixtures

• Insulation
• Code required (NYS Energy Code 1” to 

1.5”)
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Plumbing - DHW
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• Follow P-001.00 for DHW, including 
crotons

• Insulation to be continuous at all hanger 
locations (kindorf & clevis) 

• Runout piping



Pipe Insulation Sizes
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• http://www.pi-piper.com/



Plumbing - DHW
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Plumbing - DHW
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Plumbing - Recirc
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Plumbing – Heating Hot Water
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Plumbing – Heating Hot Water
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Plumbing
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• Insulate roof drains



Plumbing - Water Flow Rates 
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• Water flor rates (toilets, shower heads, etc.) to match 
submittals and be Water Sense where applicable

• Conduct pressure‐loss tests and visual inspections to 
determine if there are any leaks. Fix any leaks found. 
(Enterprise Green Communities)

• Water meters installed on
• Each toilet

• Laundry facilities

• The boiler makeup water

• Outdoor water

• Water in commercial spaces



Plumbing - Pump Motors
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• NEMA Premium 
for pump motors 3 
phase, 1hp or 
greater

• Double check the 
nameplate or with 
the product rep.

• https://www.ny-
engineers.com/blog/nema-premium-
efficiency-motors



Plumbing - Heat Trace
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• Heat trace to be controlled 
by pipe wall sensing 
technology (instead of 
ambient air) and only 
activate when pipe 
temperature falls below 
pre-determined set point 





Questions?
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5 Minute Break

112



Electrical

113



DOE Lighting Facts Label
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Light Fixtures
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• Light fixture make/model/wattage matches submittals and the energy 
model

• Keep empty boxes of LED fixtures, as many fixtures don’t have clear 
labeling on the fixture itself



Light Fixtures
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Light Fixtures - BOH
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Light Fixtures – Verification 
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Light Fixtures
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• Be careful on decorative 
lighting



Exterior Lighting
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Lighting Controls - General
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• Interior and exterior 
controls on the electrical 
plans



Lighting Controls - General
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• http://www.lutron.com/TechnicalDocumentLibrar
y/3672623_2013_ASHRAE.pdf



Lighting Controls - General
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Occupancy Sensors

• Three technology types
– Infrared

– Ultrasonic 

– Dual technology

• Occupancy Sensor (auto on - auto off)

• Vacancy Sensor (manual on - auto off)

• Work well with proper selection and 
positioning

• Make sure they are rated for the connected 
wattage of fixtures (“load capacity”)
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Bilevel Lighting

• Operates at lower light output 
under unoccupied conditions

• Occupancy sensor triggers full 
light level when motion detected

• Allows for code minimum lighting 
in rarely-occupied spaces, with 
safer lighting when in use
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Lighting Controls – Location
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• Ceiling mounted vs wall mounted & obstructions and sensing spread





Lighting Controls – Daylight Zones

128

• Dimming controls

• Daylight zones



Elevators
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Cold Water Booster Pump
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• Very high horsepower

• Often variable frequency drive (VFD)

• Sized for redundancy



Metering
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Questions & Final Discussion
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Join Us for More Trainings!
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• Module 8.3 - QA/QC Techniques for Ensuring Success

• Module 8.4 - Field Training & Mock-Ups

Register here: https://www.newpaltz.edu/sustainability/view-programs-and-
progress/zero-net-carbon-training/workshop-schedule-registration--details/



Steven Winter Associates, Inc. 

307 7th Ave., New York, NY 10001

www.swinter.com

Contact Us
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Michael O’Donnell 

Senior Building Systems Consultant | 
CEM, BPI MFBA 

modonnell@swinter.com 

212.564.5800 x1360



Resources
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• https://www.swinter.com/party-walls/multifamily-passive-house-
ventilation-design-part-1-unitized-or-centralized-hrv-erv/

• www.lightingfacts.com

• http://www.lutron.com/TechnicalDocumentLibrary/3672623_2013_ASHRA
E.pdf


