RIPPLE

AUTOMATED BUILDING DESIGN

Easy Button

And
AHU Configurator/Shaft Placement



"X ASHRAE 36:

RF DISCH
STATIC PRESS

HL q

<IHEA

N.C.

EXHAUST AR DAMPER
RETURN AIR DAMPER

MIN. OA DAMPER

OUTDOOR
AIR TEMP

(v

()

()

MIN. OA
DAMPER

|

AFMS

N.C.
OA
N.C.

A @ <:] ™
v H
wors—<
- RETURN
AR FLOW
RF
HIGH D
N.O. N STATIC e
RESET o RF START RETURN
® = RF SPEED ay
sPED0 TEMP
H [ @ sTATUSD )
MANUAL RESET NETWORKDS RF STATUS SEE SPEC’S AND DV
push BUTToN & | || [ 2@ VFD 26 DWGS FOR
PILOT LGHT ON | SMOKE DETECTOR
PANEL FACE @ AND FIREALARM
H c
v c c Y/ g V4
£ _——

ECONOMIZER
OA DAMPER

ECON DAMPER M

D>besy (15)

nc

MIXED  FILTER HW %
AR DP VALVE
TEMP

g

T

=]
>

) ()

HEAT CHW
COIL  VALVE
AR

TEMP

CHWR
CHWS

H

MANUAL RESET

PUSH BUTTON &
PILOT LIGHT ON
PANEL FACE

o

O

g
SUPPLY | STATSO
AR NETWORK [}
FLOW VFD
SF

HIGH

N STATIC
RESET

@

Z =

SF SF SF

ATUS SPEED START

DUCT STATIC PROBE

SUPPLY
AR
TEMP REFERENCE
(INSIDE BUILDING)
4

H
berl

DuCT
STATIC
PRESS

BUILDING STATIC
Vv PRESSURE PROBE

REFERENCE
(OUTSIDE BUILDING)

V
H
b1

BUILDING
STATIC
PRESS

A-9 Multiple zone VAV air handling unit with return fan and OA measurement station.
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‘ ASHRAE 36-2021 Additions:

Need to add ERU, Pumped preheat coil (freeze protection), and humidifier.
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Figure A-9 Multiple zone VAV air handling unit with return fan and OA measurement station.
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‘ ASHRAE 36-2021 Additions:

If an ERU is not required, an exhaust fan is required (if applicable).
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Figure A-9 Multiple zone VAV air handling unit with return fan and OA measurement station.
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Why this multizone VAV?:

VAV with reheat systems are the most economical and efficient systems for most buildings.
- Steven Taylor https://tayloreng.egnyte.com/dl/5XWanNURhO/ASHRAE Journal - VAVR vs ACBDOAS.pdf

IECC Requires Economizer in most situations.

C403.5 Economizers (Prescriptive)

Economizers shall comply with Sections C403.5.1 through C403.5.5
An air or water economizer shall be provided for the following cooling systems:
1. Chilled water systems with a total cooling capacity, less cooling capacity provided with air economizers, as specified
h s X 1= y

in Table C403.5(1).

2. Individual fan systems with cooling capacity greater than or egual to 54,000 Btu/h (15.8 kW) in buildings having

other than a Group R occupancy.

The total supply capacity of all fan cooling units not provided with economizers shall not exceed 20 percent of the

e

total supply capacity of all fan cooling units in the building or 300,000 Btu/h (88 kW), whichever is greater.

No fans, filters, or motors above occupied zones:
Easier maintenance, less noise.
ASHRAE 15 — no refrigerant piping routed through occupied spaces

Revit projects tend to skew larger. Many smaller projects that are better suited to VRF/unitary are still done in CAD.
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“ AHU/RTU Model and Component Selection:

Rules of thumb are adjustable and will eventually be
replaced with a building-specific energy model.

Cooling Source Selection Heating Source Selection
Project Load : Cooling Source Project Load : Heating Source

Humidifier Selection

0-100 Tons : DX 0-1500 MBH : Gas (if available) or Electric If climate zone >3A

100-500 Tons : Chilled Water (Air Cooled) > 1500 MBH : Hot Water (If gas is
> 500 Tons : Chilled Water (Water Cooled) available)

or specialty zone,
provide a humidifier

Yes

Humidified?

Chilled Water

Gas/Electric Hot Water

Packaged Unit Heating

Source

(Cataloged/Pre-Engineered)
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w Diversity Vs. Safety Factor:

Safety Factor in HVAC design is problematic for 2 reasons:

1) There are multiple places to take a safety factor and it increases exponentially through the design.
a. Example: The intern takes a safety factor on the window U-values, the project engineer takes those loads and
adds a safety factor, the principal adds a safety factor to the airflow when talking to the rep, then the engineer in
charge of the hydronic system takes a safety factor when sizing a the chillers and now the chillers are 3x the size

they need to be

2) In most engineering disciplines, oversized is good or at least doesn’t hurt. That is not true in HVAC. Oversized
equipment uses excessive energy and has poor performance.
a. Example: An oversized DX unit will run for a few minutes every hour and then dump humid OA into the space for

the rest of the hour.

Safety Factor Example:
10 rooms, 800 CFM/room, 8000 CFM AHU (No diversity)
10 rooms, 1000 CFM/room (25% factor of safety), 8000 CFM AHU (20% diversity).

Same AHU size, one is hard to balance, and one is not.

The Ripple Easy Button takes No Safety Factor and No Diversity.
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N ERUs:

Table 6.5.6.1.2-1 Exhaust Air Energy Recovery Requirements for Ventilation Systems

Operating Less than 8000 Hours per Year

% Outdoor Air at Full Design Airflow Rate

=10% and =20% and =30% and =40% and =50% and =60% and =T70% and
<20% =30% =40% =50% =60% =70% =80% =80%
Climate Zone Design Supply Fan Airflow Rate, cfm
3B. 3C. 4B. NR NR NR NR NR NR NR NR
4C. 5B
0B, 1B, 2B ,5C NR NR NR NR 226,000 =12,000 =5000 =4000
6B =28,000 =26,500 =11.000 =5500 24500 =3500 22500 =1500
0A, 1A 2A =26,000 =16.000 =5500 =4500 =3500 =2000 =1000 =120
3A 4A S5A
0A
7.8 =4500 =4000 =2500 =1000 =140 =120 =100 =80
NE—Not required

Exceptions: Where the largest source of air exhausted at a single location at the building exterior is less than 75
percent of the design outdoor air flow rate.
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“ Mixed Air Calculations:
Air does not mix proportional to flow and temperature!

Flow,*Temp, + Flow,*Temp, ¢ Flow;*Temp,
Only enthalpy, humidity ratio, and mass flow rate mix proportionally

You must calculate the mixed enthalpy and humidity ratio, then calculate the resultant
dry bulb and wet bulb temperature.

s/ Adiabatic Mixing of Two Moist Airstreams
%,
R : A common process in air-conditioning systems is the adiabatic
% f\ | mixing of two moist airstreams. Figure 6 schematically shows the
/ EXEE S problem. Adiabatic mixing is governed by three equations:
| Moy ] ] )
S Maarhy + Magphy = Myg3h;
3
" ] : : .
\ L Myq) F Mygy = Mya3
\:‘WﬁaT’/\/ M dal IJV] R Wl =~ Mya3 ﬁ::';
L\
Wi \

Fig. 6 Adiabatic Mixing of Two Moist Airstreams

Source: ASHRAE Fundamentals Chapter 1. RIPPLE
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‘ Pumped Preheat Coil Selection Example:

110 °F
AV cV
D BV SV
TH HWR >
GC > >
e 117.5 GPM 27 GPM
N LWT = 90 °F | WT =90 °F
10000 i = % X chv | 90.5 gPm
' < = DV AV GC GC 7 WT =90 °F
55°F  |— | 10°F [] 4
e SV
- | S\ s +——
oo |1 <
% GC < 27 GPM
al c O 117.5 GPM WT = 125 °F
L 1 % WT = 98 °F 125 oF
DV
v
1) Q=1.08 * 10,000 CFM * (55 °F — 10 °F) = 486,000 Btu/hr 100 °F

2) 117”7 x102” AHU, 64 1/2” ID tubes fed, 117.5 GPM required to maintain 3 fps.

3) Desired return water temperature, T = 100 °F — 10 °F = 90 °F.

4)  Required Inlet Temperature, T, = 90 °F + (486,000 Btu/hr / (500 * 117.5 GPM)) = 98 °F
5) GPMuwsmain=(117.5 GPM * (98 °F =90 °F )) / ( 125 °F =90 °F) =27 GPM
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Pumped Preheat Coil (VA Hospital Detail):

210210/ 1) g3anssl 31va
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MANUAL BYPASS VALVE
AUTO. AIR VENT TO DRAIN, TYP

~—MODULATING CONTROL

K INUNE PUMP VALVE
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|i\ Ecﬁ]illi KSHUTOFF VALVE
8 1 BALANCING E“A;TSASL
— DEVICE
|,_<i. VALVE

: FULL SIZE CONNECTIONS
EEE"E’" T0 ALL COIL HEADER
TAPPINGS
NOTE:

SIZE AND SELECT COIL FOR PARALLEL FLOW AND MINMUM
TUBE WATER VELOCITY OF .91 M/S [3.0 FPS]

JESIGNER'S NOTE:

1. COORDINATE WITH HVAC DESIGN MAMUAL.

2. CONSIDER REMOVING MANUAL BYPASS, BECAUSE CONTROL VALVES ARE REASONABLY RELIABLE AND THE PRESENCE OF
THE BYPASS MAY ENCOURAGE POSTPONING REPAIRS, THEREBY LESSENING THE EFFECTIVEMESS OF VARIABLE SPEED
PUMPING SYSTEMS

@ PREHEAT COIL (HOT WATER) - PIPING CONNECTIONS
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“ Humidification Decision Flow Chart:

Marine
Climate Zone

IICII?

Electric Steam
Generator
Humidification

At AHUs Warm
Climate

Project
Humidification \[€]
Load <180 Available?

lbs/hr

Don’t Humidify

Central Electric

Steam
Generator Central Gas Project Gas Steam

Plant Steam Humidification Generator
Generator Load < 600 Humidification

Plant lbs/hr At AHUs
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N ERUs:

Max Air Reintrainment, Class 3 can be reclassified to Class 1 if less than 5%

Less than 5% is easy to do, just leave it at that and you’ll never have problems.

Filtration:

AirXchange recommendations.

5.13.3.2.2 Recirculation or transfer of Class 2 air to other Class 2 or Class 3 spaces shall be permitted,
provided that the other spaces are used for the same or similar purpose or task and involve the same or simi-
lar pollutant sources as the Class 2 space.

5.13.3.2.3 Transfer of Class 2 air to toilet rooms shall be permitted.

5.13.3.2.4 Recirculation or transfer of Class 2 air to Class 4 spaces shall be permitted.

5.13.3.2.5 Class 2 air shall not be recirculated or transferred to Class 1 spaces.

Exception to 5.13.3.2.5: When using any energy recovery device, recirculation from leakage, carry-

over, or transfer from the exhaust side of the energy recovery device is permitted but shall not be

counted as outdoor air. Exhaust air transfer ratio of Class 2 air shall not exceed 10% of the outdoor
air intake flow at the design static pressure differential as defined in AHRI 1060.

5.13.3.3 Class 3 Air
5.13.3.3.1 Recirculation of Class 3 air within the space of origin shall be permitted.
5.13.3.3.2 Class 3 air shall not be recirculated or transferred to any other space.

Exception to 5.13.3.3.2: When using any energy recovery device, recirculation from leakage, carry-
over, or transfer from the exhaust side of the energy recovery device is permitted but shall not be
counted as outdoor air. Exhaust air transfer ratio of Class 3 air shall not exceed 5% of the outdoor
air intake flow at the design static pressure differential as defined in AHRI 1060. - E
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‘ Filtration:

62.1:

6.1.4.1 Particulate Matter Smaller than 10 Micrometers (PM10). In buildings located in an area
where the national standard or guideline for PM10 is exceeded, particle filters or air-cleaning devices shall
be provided to clean the outdoor air at any location prior to its introduction to occupied spaces. Particulate
matter filters or air cleaners shall have either

a. a MERV of not less than 8 where rated in accordance with ASHRAE Standard 52.2 or
b. the minimum efficiency within ISO ePM 10 where rated in accordance with ISO 16890.

Informative Note: See Informative Appendix E for resources regarding selected PM10 national stan-
dards and guidelines.

6.1.4.2 Particulate Matter Smaller than 2.5 Micrometers (PM2.5). In buildings located in an area
where the national standard or guideline for PM2.5 is exceeded, particle filters or air-cleaning devices shall
be provided to clean the outdoor air at any location prior to its introduction to occupied spaces. Particulate
matter filters or air cleaners shall have either

a. a MERV of not less than 11 where rated in accordance with ASHRAE Standard 52.2 or
b. the minimum efficiency within ISO ePM2.5 where rated in accordance with ISO 16890.
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Preheat Coils:

AHU hot water preheat coil selection can be tricky. Typically, the main goal of a coil is heat transfer, but the main goal of a
preheat coil is not to freeze.

Given the low entering air temperatures compared to the high entering water temperatures, the coil may need very little
flow to maintain discharge air temperature. This low flow causes poor mixing in the tubes, which can lead to localized
freezing which will then stop all flow and cause the freeze stat to trip and cause an unscheduled outage.

The solution is typically achieved by either adding glycol to the heating water system or by pumping the coil (and
sometimes both).

Adding glycol to the system reduces the specific heat of the heat transfer fluid and therefore requires larger coils, more
pumping power, larger piping, and results in a more costly and complicated system to maintain.

Pumping a coil reduces the delta-T across the preheat coil and ensures the water in the tubes is well-mixed. The Veteran’s
Affair’s hospital design guide (which is a great reference for all HVAC design) recommends at least 3 fps of water velocity in
the tube.

Typically discharge air temperature is controlled by modulating the flow of water, but if you must keep the flow of water
constant to maintain space temperature, the next best option is to modulate the inlet water temperature by mixing in some
return water.
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e gl

2)

3)

4)

5)

6)

7)

Pumped Preheat Coil Selection Procedure:

Calculated the airside load required.
Q=1.08*CFM * (T, —T)

Given the coil height, determine the water flow (GPM;) required for 3 fps. %" tubes are typically spaced 1.25” on-center, 5/8” tubes are
typically spaced 1.5” on-center. Your favorite coil manufacturer cut sheets can help.

Set your return water temperature, T;. AHU preheat coils have many different options for rows and fpi, where terminal units don’t. This
allows the preheat coils to produce lower return water temperatures and help “blend down” the return water temperatures from the
terminal units. Typically pick this as 10 °F — 25 °F lower than the desired return water temperature to the heating system so that it can help
condensing boiler efficiency and dedicated heat recovery chiller/heat pump lift.

Calculate the entering water temperature, Ts, required to meet the airside load.
T =Tz +(Q / 500 * GPMc.i)

Calculate the Bypass flow and HWS main flow necessary to achieve the entering water temperature, T.. You have two equations:

GI:)'\/ICoiI = GF)I\/IHWSMain + GPMBypass

GPM, * Ts = GPMywsmain * Tuwsmain ¥ GPM * Tr

Bypass
GPMcoi * (Ts — Tg)

(ThwsMain — Tr)

GPMywsMain =
Select the lowest coil rows and fpi that will achieve the dedicated capacity.

Select coil pump for the pressure drop of the bypass system, select the system pumps to overcome the service valves, balance valve, and
control valve.
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‘ VA Pumped Preheat Coil Mark Up:

_m Alternatively, keep unions here and add unions at
service valves so that entire piping specialty rack can
: : ’ BYPASS VALVE
Remove unions. Coils don’t need to be be removed and reinstalled on new coil.
replaced often, when they do, the AUTO. AR VENT TO DRAIN, TYP _
specialties and piping should be Fail open valve and remove bypass.
_ : _—MODULATIN

replaced as well. Also, it’s unlikely that INUNE. PUMP VALV
the coil will be able to be pulled if m K Eﬂ/
disconnected here. There will be a lot M“W""“
of piping in the way. S ?,—" 2 E 2 Strainers all throughout a building

| — |

are unlikely to get cleaned and a
sl clogged stainer here is going to
cause a freeze state trip. Strain at
the system level near the pump to
keep the system clean.

The VA recommends piping this in / \
parallel flow to make the hottest water ||fL

touch the coldest air. This is a very —
conservative approach. Many times
this is going to be a 1 row coil anyway.

| - | 1

|
A manual bypass isn’t super helpful.
If the pump fails, a little water will
push through the pumps from the
primary pumps, but the freeze stat

SIZE COMNECTIONS
COIL HEADER

If parallel pumping is not used, no
need for valves here. Shut off and
drain the coil for pump maintenance.

- -

= SIZE AND SELECT i i i

™ S TUBE_WATER VELOCITY OF .91 M/S [3.0 FPS] W'l_l probably trip and the AHU S
Why add cost and pressure drop to the system? going to shut down until manually
If this pump overflows, you’ll just get a little restarted. If the AHU is mission

2 more velocity at the coil. You can read pressure critical that is catastrophic, put in

= drop across the coil to get a loose read on flow. parallel pumps instead.

E é l Eom[m;'ﬂ' ML LA e ml LR RILLAL

% % 2 ?E'ESL Pump pressure gauges seem to not be accurate tTE,.,,I‘lE#;,, 3 AE:FD JERE Even if maintenance can get this

- b=l PUMPL when you need them, better to just put ports to valve open, it’s also unclear if the

=

o E attach a hydro data meter. primary pumps have the capacity to

& =) push through the coil.

-y w -

T PREHEAT COIL (HOT WATER) - PIPING CO

2 #

o NTS

s
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‘ Pumped Preheat Coil (Simplified):

Control Valve modulates to maintain discharge air temperature
setpoint (55 °F). If the discharge air temperature falls below the
setpoint this valve modulates open to recirculate less water, allow
more HWS header water to enter the system and increase the coil
entering water temperature. |If the discharge air temperature
goes above the setpoint, this valve modulates closed to recirculate
more water, dropping the inlet temperature.

AV cv>
N BV | SV
TH HWR

PREHEAT COIL

CHV
DV AV GC GC

SV

— | ] ;I;N N\ HWS

C
o

=]
P

\ 4

Adding unions at the coil inlet and shutoff valve may be worthwhile
on copper and welded systems. Not necessary on flanged and Vic
fittings.
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‘ IECC Climate Zones For Reference:

Marine (C) Dry (B) Moist (A)

Il
1 1]

s ‘m o ‘:‘
= = ;:g&%.ﬁ%&;'ﬁ'
Ny

)
b,
< =

i

o

Warm-Humid
below white line

All of Alaska is in Zone 7 except for
the following boroughs in Zone 8:
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Humidity:

35 7
Decrease in bar width indicates decrease in effect
OPTIMUM ZONE
0.30 —
BACTERIA ¥
VIRUSES ?t ,
= | SHORT TERM
p 025 Y el
FUNGI S
b
o ]
MITES S 0.20
(]
RESPIRATORY §
INFECTIONS* T 015 —
-
ALLERGIC RHINITIS or
AND ASTHMA, g
CHEMICAL S 010+
INTERACTIONS "
2
OZONE LONG TERM
PRODUGTION 0.05 DECAY
. . 0 10 20 30 40 50 BO 70 80 90 100
Insufficient data
above 50% rh RELATIVE HUMIDITY, %
. I 0 | L N R B — —
Fig.1 Optimum Humidity Range for Human 0 20 40 60 80 100
Comfort and Health RELATIVE HUMIDITY, %

(Adapted from Sterling et al. 1985)

Fig. 2 Mortality of Pneumococcus Bacterium

Maximum mortality for airborne Preumococci comes when relative
humidity is held at 55% rh. [Adapted from Brundrett (1990), Criteria for
Moisture Control. Copyright Elsevier © 1990.]

https://www.ashrae.org/file%20library/technical%20resources/covid-19/i-
p_s16 _ch22humidifiers.pdf
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‘ Humidity:

% MORTALITY OF MICE

20 40 60 a0
RELATIVE HUMIDITY, %

Fig.3 Mortality in Mice Exposed to Aerosolized Influenza
Note that numbers of deaths and lung lesions were minimized when
humidity was held between 40 and 60% rh.

[Adapted from Brundrett (1990), Criteria for Moisture Control.
Copyright Elsevier © 1990.]

https://www.ashrae.org/file%20library/technical%20resources/covid-19/i-
p_s16 _ch22humidifiers.pdf
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‘ Humidity:

Low RH increases damage to upper airways from

particles and gases

Low RH exacerbates harm
from inhaled ozone (0s),
and nitrogen dioxide
(NO,) induced loosening
of inter-cellular junctions

Or. Hutturen, E. Firlsrd Liniv, RH 50% RH 20%

Stephanie Taylor, M.D., M. arch. “Quantifying the Impact of IAQ on Occupant
Health” 2023 ASHRAE Annual Conference.
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‘ Humidity:

Correlation coefficients of pollutant interactions that

impact health

Temp RH<40% RH>60% NO, O, SO, PV, PM,;, PM,, CO, TVOG (O

RH < 40% o.20

RH > 60% 0.10 n/A S

NO, 0.31 0.19 0.00

05 0.24 0.24 000 063

S0, 0.36 0.31 000 030 028

PV, 0.12 0.20 017 020 030 0.01

PV, 5 0.12 0.15 015 019 030 001 01900

PVl 0.10 0.16 016 018 028 001 094 02700000

o, 0.13 0.19 004 022 021 021 006 007 00500

TVOCs 0.60 0.19 0.20 031 029 020 037 038 019 o110

o 0.13 0.17 000 029 022 020 045 012 o000 o010 o3
"+" = increased harm, "0" = no interaction, "-" protective effect in development

Stephanie Taylor, M.D., M. arch. “Quantifying the Impact of IAQ on Occupant
Health” 2023 ASHRAE Annual Conference.
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‘ IECC Fan Power Limitations:

C403.8.1 Allowable fan horsepower (Mandatory).

Each HVAC system having a total fan system motor nameplate horsepower exceeding 5 hp (3.7 kW) at fan system design conditions shall not exceed the
allowable fan system motor nameplate hp (Option 1) or fan system bhp (Option 2) shown in Table C403.8.1(1). This includes supply fans, exhaust fans,

return/relief fans, and fan-powered terminal units associated with systems providing heating or cooling capability. Single-zone variable air volume systems shall
comply with the constant volume fan power limitation.

Exceptions:

1. Hospital, vivarium and laboratory systems that utilize flow control devices on exhaust or return to maintain space pressure relationships necessary
for occupant health and safety or environmental control shall be permitted to use variable volume fan power limitation.

2. Individual exhaust fans with motor nameplate horsepower of 1 hp (0.746 kW) or less are exempt from the allowable fan horsepower requirement.

TABLE C403.8.1(1) FAN POWER LIMITATION

LIMIT CONSTANT VOLUME VARIABLE VOLUME
Option 1: Fan system motor nameplate hp Allowable nameplate motor hp hp = CFMg x 0.0011

hp = CFMg x 0.0015
Option 2: Fan system bhp Allowable fan system bhp bhp = CFMg = 0.00094 + A bhp =2 CFMg x 0.0013 + A

For Sk 1bhp=7355W, 1 hp=7455W, 1 cfm = 0.4719 LUis,
where:

CFMsz = The maximum design supply airflow rate to conditioned spaces served by the system in cubic feef per minute.
np = The maximum combined motor namepiate horsepower

bhp = The maximum comhbinad fan brake horsepower.
A=5um of [PD = CFMg / 4131}

where:

P = Each applicable pressure drop adjustment from Table C403.8.1(2) in. w.c,
CFMg = The design airflow through each applicable device from Table C403.5.1(2) in cubic feet per minute.
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‘ Relief Fan:

<}] A N.C.

lo M .RETURN AR DAMPER

Supply fan must be
sized to include the
static pressure losses
from all the return

TS
(m]
RELIEF DAMPER M2 BuaEq RF START
0 SyStel n.
spemD RF SPEED
STATUS @
ECON. OA DAMPER M VED RF STATUS RETURN
AR SEE SPEC’S AND DIV 26
TEMP DWGS FOR SMOKE DETECTOR
AND FIRE ALARM WIRING
ECONOMIZER
OA DAMPER
N.C. > H c
OA O SA
N.C. Vi > . . \v4 8 7
2-POSITION
MIN. OA > bPsi DPT Y v pesy < DUCT STATIC PROBE
DAMPER V A A {7 BULDING STATIC
PRESSURE PROBE
MD
MIN. OA DAMPER M2 o
OUTDOOR « p - SUPPLY REFERENCE REFERENCE
m DPT| AIR TEMP MIXED FILTER HW % = HEAT CHW 33: % tmnng TEIP\TP (INSIDE BUILDING) (OUTSIDE BUILDING)
L AR DP  VALVE COIL VALVE O O "VFD
TEMP AR
— G £
e o,
OA DIFF
:
HIGH
S SF SF
N ?uT-:gE(T: TATUS SPEED START DucT BUILDING
STATIC STATIC
®) i PRESS PRESS
H [ 1’
MANUAL RESET | | | | oo
PUSH BUTTON &
PILOT LIGHT ON | |
PANEL FACE

A-10 Multiple zone VAV air handling unit with relief fan and OA measurement station.
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‘ Return Fan:

RF DISCH
STATIC PRESS

HL q

<IHEA

N.C.

EXHAUST AR DAMPER

()

RETURN
@ AR FLOW
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A-9 Multiple zone VAV air handling unit with return fan and OA measurement station.
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