HVAC Solutions for Multi-Family Housing
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https://youtu.be/035tT_DvJGs

26,000+
units of new
or renovated

housing

Engineer
of
Record

Petersen
Engineering

28 Design
Certified

9,340
dwelling
units

69
Passive
House
Projects

19 Final
Certified

0,481,187
SF
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“I concluded that I am the wisest
man 1n Athens because I know that
I know nothing, whereas others
think they know something.”

-Socrates




Integrative Design

R-47 \

SHGC 0.4
Fixed: U0.13
Operable: U0.15
Triple Glazed

R-30 (2 1/27
continuous,
R-10.5)




[ Energy Modeling ] [Actual Energy Use
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@ 165 Residents
.-.

142 Units

143,202 SF




R-47

SHGC 0.4
Fixed: U0.13
Operable: U0.15
Triple Glazed

R-30 (2 1/27
continuous,
R-10.5)

Envelope
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Energy Use

Annual Energy Use (KiWhiyr)
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Utility Data
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8= $0.28/kWh TS S 50.05/kWh

Electricity
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Comfort

Portsmouth, NH, Avg RH per Month, July 2024-July 2025
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Source: hitps:iwww wunderground.com/history/daily/us/inh/newinaton/KP5M
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Comfort
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Comfort
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Surfaces

12.8°F outdoor (99%), 68°F indoor

a
-]

62
61
w 60
(@)
a
" 59
£
2 58 : .
e —Phius Min 5'H
‘tI:‘E}I hi
=3
w)

o
(8]

o
n

wn
B

U 0.28 - Double Glazed U 0.2 - Triple Glazed U 0.17 - Triple Glazed



Surfaces

 Radiant Heat Transfer

Q = Heat Transfer (W)

o = Stefan-Boltzman Constant
€ = Emissivity

A = Surface Area (m2)

T = Temperature (K)



Double Pane Window — UQ.28

+ Q=5.1x10% * 1(3004 —

o = 5.6703x10% W/m2K*
£ = .9 (glass)

2884) =

6,223.493,606x108= 62 235W

Triple Pane Window — U0.17

. Q=5.1x108 * 1(300% —

290%) = 52.387W







Heating I Rule of Thumb
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Heating — Rules of Thumb

DESIGN HEATING

HEATING DATA ATDES HTG

HEATING OADB/WB 0.0°F/-1.6°F

OCCUPIED T-STAT 70.0 °F

Sensible Latent

SPACE LOADS Details (BTU/hr) (BTU/hr)
Window & Skylight Solar Loads 164 fi? - -
Wall Transmission 781 ft2 1818 -
Roof Transmission 991 ft2 2313
Window Transmission 164 fit* 2640 -
Skylight Transmission 0 ft2 0
Door Loads 0ft2 0 =
Floor Transmission 0 ft2 0 -
Partitions 0f2 0 -
Ceiling 0 ft2 0 -
Overhead Lighting 0 0
Task Lighting 0 0 -
Electric Equipment 0 0 -
People 0 0 0
Infiltration - 1589 -21
Miscellaneous - 0 0
Safety Factor 10% 836 e,
>> Total Zone Loads - 9197 -23

9,197/1,000 =
9.2 BTU/HR/SF
35/9.2 =

3.8x Oversized



COOLING



