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% TRANE
TRACE™ 700

ASHRAE Standard 62.1 jESeese

ASHRAE 62.1: Section 6.2
Ventilation Rate Procedure (VRP)

* Prescribes quantity of outdoor air
delivered to each zone based

e How to calculate outdoor air flow
needed at the system intake

©2015 Trane. All rights reserved. 1



Trane C.D.S. eLearning Tutorial ASHRAE Standard 62.1 and TRACE™ 700 3/31/2015

Learning objectives

* Describe the multi-zone
calculation process

« Show how TRACE™
determines system level

« Common guestions

Example: Two zone office
Calculate required outdoor air intake VAV reheat system

§2

exhaust

unconditioned
outdoor air

fBIock airflow :\
2560 cfm

zone 1

return air

k:d 1600 cfm
VAV diversity o 2596 min stop
factor: 7 .
0.8 | Ee@etm

25% min stop
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ASHRAE Standard 62.1 Variables

exhaust

outdoor air

Block airflow :
Vps = 2560 cfm

Vpz = 1600 cfm
Vpz-min =400 cfm

return air

supply air

Vpz = 1600 cfm
Vpz-min =400 cfm

Zone Airflow Rates

0 Define Zone Level Parameters
a. Define zone airflow rates and distribution effectiveness

a. Ra = Outdoor airflow rate per unit area (Table 6-1)
b. Rp = Outdoor airflow rate per person (Table 6-1)
c. [E;=Define zone air distribution effectiveness (Table 6-2)
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Zone Airflow Rates

a Define Zone Level Parameters
a. Define zone airflow rates and distribution effectiveness

a. Ra= Outdoor airflow rate per unit area (Table 6-1)
b. Rp = Outdoor airflow rate per person (Table 6-1)
c. E; = Define zone air distribution effectiveness (Table 6-2)

9 Calculate Breathing Zone Outdoor Airflow (Vpz)
a. Vbz=(Rp x Pz) + (Ra xAz),
where Pz is the number of people and Az is the zone area

Zone Airflow Rates

c Define Zone Level Parameters
a. Define zone airflow rates and distribution effectiveness

a. Ra = Outdoor airflow rate per unit area (Table 6-1)
b. Rp = Outdoor airflow rate per person (Table 6-1)
c. E; = Define zone air distribution effectiveness (Table 6-2)

Q Calculate Breathing Zone Outdoor Airflow (Vpz)
a. Vbz=(Rp xPz) + (Ra xAz),
where Pz is the number of people and Az is the zone area

e Calculate Zone Outdoor Airflow (Voz)
a. Voz =Vbz/Ez
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Zone Airflow Rates

Calculate Vbz and Vo::

exhaust

Zone 1:

* Rp=5cfm/p OA

* Ra=0.06 cfm/ft2

e Pz =230 people

e Az =1500 ft? _

* Ez =1.0 (cooling) ‘T zone 1
>

Zone 2: = Voz = 240 cfm

* Rp=5cfm/p >

e Ra=0.06 cfm/ft? LT

e Pz =10 people

e Az= 5oopft2p Voz = 80 cfm

e Ez=1.0(cooling)

return air

ASHRAE Standard 62.1/TRACE demonstration

[ Create Rooms - Airflows

=== ==~

Altemative 1

Adiacent air bansfer from room [

Room description [Zone 1

Templates..

L4~y supply. .

~] [<<Mo adiacent air rans>>

~] Close |

T
Room [Wwing1 wing  [1600 [efm =] e; i [ [Tobecalcuated <]
Intemal [Wwing 1 . sating [ [Tobecaicuated <] 3 [ [Tobecalcuated ]
siow [Wing1 =] (fe_nmamn,,, Std 62.1-2004-2010...
Teat [wia1  =]| 4eelASHRAE Si21-20042010 [ves =] CEIgEz [ Ceiling clg supply. ceiling ret ~ | [100 %
Constr [\Wing 1 = Type [Office space ~] HtgEz  [Ceiling supply > tm15FE1 ~ | [80 %
Peopbased [5  [cim/person ~1 Er [Defauit based on systemtyp =] [ %
Areabased [006  [efmisqit  +] DCVMinOAIntake [ [None =]
Schedule  [Vent - Difice Floom exhaust
iriTaTor Rate [0 [archangesn =]
Type [Hane x Schedule  [Available (100%] ~]
Coding [0 [archangestr <] VAV control...
Heaing [0 [awchangesir =] Clovavmin [ [ZCosiow =]
Schedule  [Available (1007%) ] Hig VAY max % Clg Airflows ~
Schedule  [Available (100%) =1
Tvpe [Default =1
Single Sheet | Rooms | Roofs ] Walls ] Int Loads Airflowes [ Penn/Floars |

1. Areaand occupancy

ventilation rates:
OA required to

remove contaminants

from people and
building materials

Zone level
efficiency:
Effectiveness of zon
level outdoor airflow
to dilute indoor
contaminants

©
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ASHRAE Standard 62.1/TRACE demonstration

Create Systems - Advanced

[

System description System - 001

System type Wariable Volume Reheat [30% Min Flow Default)

Ventilation deck location [Retum/Dutdoor Deck
Apply ASHRAE Std 62.1-2004-2010 People Averaging ¢ Yes (¢ No
|| ASHRAE Std62 Max Vent [2) Ratio Allowed | %

Population Diversity [non-DCY Rooms only) |100 %

Supply fan motor location | Supply ;I
Return fan motor location | Retum =1
Fan configuration | Draw Thru Ll
|| Fan sizing method [Block =1
'|  Supply sir path / duct location [Freturn Air |
Retumn air path IF'Jenum zl
Block cooling airflow | cfm ;I
Cooling coil sizing method IBIcn:.k LI
Cooling coil location |Sy.stem ;I
=

System ventilation flag

Warming

@

"

CO2-based DCV & ¢ (o

Cancel I

The fields marked in red are core
components of this system. Changing
these values can diastically affect how
the system operates. Please make sure
you are aware of the total ramifications
= before you make such a change.

3. Area and occupancy
ventilation rates: Select

an appropriate standard
62.1 calculation

TRACE™ ASHRAE Standard 62.1 report
Ventilation Parameters

— Cooling—

Occupancy Rp Pz Ra Az Wbz Ez Voz

System Zone Room Categury cfm /p People cfmift* ft cfm cfm
Alternative 1

Zone2 Officespace 500 10.00 0.06 500 a0 1.00 a0

Zone 1 Officespace E.O0 30.00 0.06 1,500 240 1.00 240

WAV reheat E.OD 40.00 0.06 2,000 320 320
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o Determine Zone Primary OA Fraction (Z,) for each zone

exhaust

Zp =Voz/Vpz-min

Where
Voz

= zone outdoor airflow
Vpz-min = minimum expected
zone primary airflow
at the design
condition analyzed

Vpz = 1600 cfm
Vpz-min =400 cfm

return air

supply air

Vpz = 1600 cfm
Vpz-min =400 cfm

e Determine critical zone (zone with maximum Zd)

exhaust

return air
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TRACE™ ASHRAE Standard 62.1 report
Ventilation Calculation for Cooling Design

Vpz Wfan Vdz WpZz-min Voz-clg Zd
SystemZone Room  BoxType cfm cfm cfm cfm cfm
Alternative 1
Zone? VAV Reheat 1,800 1,600 1,600 400 80 0.200
Zone VAV Reheat 1,600 1,600 1,600 400 240 0600 *
VAV reheat 3,200 2 550 3,200 800 320

e Determine uncorrected OA intake (Vou)
Vou =D Zall zZones Rp Pz + Zal/ zones Ra Az,

where D represents the occupancy diversity within the system

Assume D =1
Vou = 320 cfm

exhaust

OA

supply air

Vbz = 240 cfm

return air

Vbz = 80 cfm
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TRACE™ ASHRAE Standard 62.1 report
System Ventilation Requirements

3 Vpz Ps 3 Pz D Wou

AHU Location Description cfm People Peopke Ps/¥ Pz cfm
Alternative 1

System VAN reheat Cooling 3,200 40 40 1.00 320

Heating 800 40 40 1.00 320

a Determine Average Outdoor Air Fraction (Xs)
Xs = Vou/Vps

where Vps is system primary airflow (VAV block airflow)

exhaust
OA

Vou = 320 cfm =
Vps = 2560 cfm (fan block) i §
Xs= 0.125 © S

2 —

= -

=

=)

(7))
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TRACE™ ASHRAE Standard 62.1 report
System Ventilation Requirements

Vou Vps X5
AHU Location Description cfm cfm
Alternative 1
System VAW reneat Coaling 320 2,580 0.125
Heating 320 a0 0400

o Determine system ventilation efficiency (Ev):
~  Equation A-1

Ev = 1+Xs-Zd-max = 1+0.125-0.6 = 0.525

Table 6.3 System Ventilation Efficiency

Max (Zp) Ev
£0.15 1.0
£0.25 0.9
£0.35 0.8
£0.45 0.7
<£0.55 0.6
> 0.55 Use Appendix A
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e Find outdoor intake flow (Vot):
Vot = Vou/Ev = 320/0.525 = 610 cfm
23.8% OA at cooling design (610 cfm/2560 cfm)
exhaust
OA C)
Vot =610 cfm ‘ =
> =
= o
o
=
(70}
TRACE™ ASHRAE Standard 62.1 report
System Ventilation Requirements
Xs Ev Vot %0A
AHU Location Description cfm ot/ Vps
Alternative 1
System WAN reheat Cooling 0128 0.525 G100 23.8
Heating 0.400 0.500 400 B0.0

©2015 Trane. All rights reserved. 11
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TRACE and ASHRAE Standa_rd 62.1
Common Questions

 Why is my system 100% OA?

» Why does my ASHRAE multi-zone spreadsheet
does not match the TRACE 700 output?

 Why does TRACE calculate Zd using Vpz-min?

Resolving 100% OA

e Set Max Vent Allowed (Max Zd) in Create Systems>Advanced
¢ Increase VAV min in critical zone in Create Rooms>Airflows

Create Systems - Advanced o (=
System description System - 001
System type Variable Volume Reheat (305 Min Flow Defauilt) Cancel Rirflows ==
Supply fan motor location  [Supply =] Adiscent 34 ansier hom tworn
R et [ woter Jos ation [Retam = are 1 =] [<<No adiacent ait rans>> =1 Cancel
o Main supply. Aundiaty supply.
Fan configuration [Draw Thu ~1 [ =] cooing [600 [am =] Cooling I [Fem
Fan sizing method [Block. =] - Heating T Tos b oaloulated = Haating
Ventilation... Std £2.1-2004-2010.
Supply air path / t locati ~ =
SpoRzsERsih ddkictiocatiohi| Rstian Ax =] [ =] AeebASHRAE Sd621-2004-2010 [res e | ClEz  [Ceiing clg supply. celing ret_~ | [100° %
Return ait path [Plenum ~] = e [Oifice space = | HIgEz  [Celing supply < tme15°FIE_+] [100 3%
Block cooling aflow [1600 [ctm =1 Peop-based [5 [eimsperson | Er [Defautt based on system tye_x | %
Cookng ool sizing mathod le‘:k L} Areabased |0.06 ctmdsq ft - DCY Min OA Intake More -
Schedule  [Ver-Oiics =]  Poom eshaust
Cooling coil location [System ~1 Infitration. Rate
Ventilation deck location [Retum/Outdoor Deck = Type Hane ~ Schedule  [Avaiable (100%] -
o Cooling 0 [t enangesrne | A control B,
System ventilation flag |ASHRAE Sid 62.1-2004-2010 ~] e ClgVaVmin [ [ECgastiow =]
Apply ASHRAE Std 62.1-2004-2010 People Averaging  (~ Yes ¢ MNo = HG VAT man | froo s =T
e Schedule  [Avalable (1007%) =]
QEHHAE StdB2 Max Vent [Z) Ratio Allowed [75 % ) Waming | svable () D)
i Type Deloun =
= The fields marked in red are core
Population Diversit -DCV R 100 —
opulation Diversity [non ooms only] i‘:’;‘g‘;’;ﬁ;“; i‘a‘::';.gﬁ;"ny ;T:Sﬁ:?w Fooms. Roofs I Walle I Int Loads Airflows Partn/Floors
CO2based DOV ¢ 1 c a < the system operates. Please make sure
- vou are aware of the total ramifications.
before you make such a change.
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ASHRAE Standard 62.1

100% OA

System Ventilation Requirements
Wou Vps x5 Ewv ot Yo O
AHU Location Description cfm ctm cfim ot/ Wps
Allternative 2
System System - 001 Cooling 430 2,560 0.138 0.138 2,560 100.0
Heating 430 800 0.600 0.600 800 100.0
Max Zd = 75%
System Ventilation Requirements
ol Vps Xs Ewv ot a0
AHU Location Description cfm cfm cfm ‘ot / Vps
Alternative 3
System System - 001 Cooling 430 2,560 0.1588 0.4335 1,067 429
Heating 450 933 0.514 0.764 628 &67.3

Max Zd

Pros Cons

Reduce OA cfm

* Reduced outdoor air
cfm

* Reduced ventilation
load

Increased airflows
 Increased minimum stop
 Increased fan power
* Increased reheat loads

©2015 Trane. All rights reserved.
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Impact of Zd-max on4/ot and Vpz-min

2600 *

2100 F'S

N [
5 3
() o

4

0”0

>

Airflow [cfm]
S
¢
¢
o
*
<

100 :
,30%  40%  SO0%  60%  70%  80%  90%  100%
Maximum Zone Outdoor Air Fraction (Max Zd)

-40

Note: These values are for the 2 zone example

TRACE and ASHRAE Standa_rd 62.1
Common Questions

* Why is my system 100% OA?

« Why does my ASHRAE multi-zone spreadsheet

does not match the TRACE 700 output?

 Why does TRACE calculate Zd using Vpz-min?

©2015 Trane. All rights reserved.
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otentially Critical Zone|

A E C 8] E F G J K Il I\

Buillding: 2 zone

Bystern Tag/Name: Delete Zdne t

[Iperating Condition Description:

| Inits [select from pull-down list) Add Zone

Name [nits Syste Check Figures

Floor area zerved by sustemn Az =f 2000
Population of area zerved by sustemn [including diversi| Ps P diversity 40 20.0 PA000 =f
Diezign prirnary supply Fan airflow rate Wpsd ofm 3.200 160 cfrrisf
O req'd per unit area for systern [(Weighted average] [Ras ofmfsf 0.08 0.06 ave cfrm'sl
4 req'd per person for systern area [Weighted averajFps cfmip 5.0 5.00 ave cfmip

Prirnary air fraction of supply air at conditioned analuzd Ep

Zaore Marne STWRS S e S fiade R omiosd sl s Zone T Zone 2 | Totalslaverages
Zore Tag office enter tag
Space tupe ELTS I E TP PR ATE Select from pull-down list ice |~ |OFffice
Floar Area of zone Az sf 150 500 2000 tatal sf
Design population of zone Pz P [default value listed: may be overridde 30 10 40 total P
Design total supply to zone [primary plus local recircul| Wdzd - cofm 1EOD 1600 3200 total cfm
Induction Terminal Urnit, Dual Fan Dual Duct or Transfer Fan? Select From pull-dowe list or leave blank if M)
Local recirc. air 3 repressntahive of ave sustern return 4Er 1.00 average
Sl ]
Ds ¥ [ B072] % 254 5% average
-1 et == - L A = e R | =]
Zone air distribution effectiveness at conditioned analyEz ShowcodesforEz 1.00 1.00 1002 average

1.00 average

“entilation Sustern Efficiency Ewv

Chutdoor air intake required For sustemn Wat cfm
Chutdoor air per unit floor area Vaollds cfrndsf
Cutdoor air per person served by sustemn [including dif WolPs ofmip
Chutdoor air az a £ of design primary supply air Ypd  cofm

0.53
610

0.30

152
19%

* Why is my system

TRACE and ASHRAE Standa_rd 62.1
Common Questions

100% OA?

» Why does my ASHRAE multi-zone spreadsheet
does not match the TRACE 700 output?

 Why does TRACE calculate Zd using Vpz-min?

©2015 Trane. All rights reserved.
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Additional resources

TRACE™ 700 User’s Manual
TRACE online (F1) help
Trane.com/EN
Trane.com/ContinuingEducation

TRANE

contact us

phone | 608.787.3926
fax | 608.787.3005
email | cdshelp@trane.com

Web | www.tranecds.com

QB) Ingersoll Rand
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16





