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Air Transfer between rooms generally occurs when a room is positively pressurized (clean room, labs) or negatively
pressurized (restrooms, hospital isolation room). This can be modeled in VE using transfer air.

There are three approaches to model a negatively pressurized room and one approach to model a positively
pressurized room. All of these approaches are explained below. Furthermore, the attached cab file is of a 4-room
building with an office, restroom (negatively pressurized), lab (positively pressurized), and lab storage (negatively
pressurized).

Example systems for all of the following systems are modeled:

B negative pressure_Room air supply is 100 PC transfer air
R negative pressure_Room air supply Primary and transfer air

[ JE! negative pressure_Room air supply from one room

B negative pressure_non principle multiplex
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Positively Pressurized Room

A positively pressurized room will be modeled as normal, with an increased airflow into the space. Air will transfer
from a positively pressurized room to the adjoining room. The following information may need to be updated at
the template level:

a) If there is any air-change requirement, make sure to reflect that in the thermal template.

Qm& Q Room @ Void ¢ RAPlenum @ SAPlenum
! Template | A 'System Space Conditions Internal Gains Air Exchanges Buiding Regulations Comfort
@ Constructions % | SPACE: Healthcare Fadility - Nurse station HVAC
- MacroFlo g | SPACE: Healthcare Fadiity - Nursery HVAC Methodology: | ApHVAC v | Conditioned: |Yes v
< =] | SPACE: Healthcare Fadiity - Operating room [ 1ndude in automated Unmet Load Hour testing ()
Thermal o2 | SPACE: Healthcare Fadiity - Patient room
)< . s .
é SPACE: Healthcare Fadility - Physical therapy Cooling design supply air temp. (F): 0 Cooling radiant fraction:
LightPre . "
Ju Ve fo | SPACE: Healthcare Fadilty - Recovery Heating design supply air temp. (F): | 90.000 | Heating radiant fraction:
" Radiance é SPACE: Hotel - Lobby
Tt | SPACE: Judges Chambers
- Outdoor air ventilation
Tt | SPACE: Laboratory - Classrooms Basis for zone outside air requirement: | ASHRAE 170-2013 v
g
SPACE: Laundry/ Washing Area
g SPACE: Library - Reading area Zone outdoor airflow requirement: Single Requirement v E cfm
& | SPACE: Library - Stacks | 20jach | -|cmiverso|  -|ctmfe [ -[cim
%2 | SPACE: Loading dock - Interior [[] outdoor air percentage requirement (min % of air to zone): 0.00
SPACE: Lobb:
g PACE obby ™ 2013 stegory Educational Fadilities - Scence Laboratories
: Lobby - Elevator
2% | SPACE: Lobby - Motion picture theater e 08
é SPACE: Lobby - Performing arts theater Use 62.1 default occupancy: :
oz | SPACE: Lobby - Visually Impaired : © Room data diversity factors 1.00
0 | SPACE: Locker room - : . .
e; SPACE: Lounge/ Breakroom
| e ——— Ventlatonreq:|  -Jcm  Increase: % Moxreg[  -cm
2 | SPACE: Manufacturing - Equipment room
1= | SPACE: Manufacturing - Extra high bay (>50 t floor t... A -change and exhast reqdienents
% | SPACE: Manufacturing - High bay (25-50 ft fioor to cei... ASHRAE 170 function category: Laboratory, general v
) | SPACE: Manufacturing - Low bay (<25 ft floor to ceilin... [ Primary air-change requirement: 6.00 iad: v - | cfm
g SPACE: Museiim - General exhbiion [] Nighttime setback percentage of required primary airflow: 0.00
SPACE: Museum - Restoration
&,7 SPACE: Office - Endosed [[] Exhaust air-change requirement: 1.00 | 'cfm > SA
é‘ SPACE: Office - Open plan ASHRAE 62. 1 EA occupancy: Tollets - public
fog | SPACE: Office - Open plan - Individual Workstation Co...
v
e - .
lﬂ + - B Show NCM? SPACE: Laboratory - All other

Save oK Cancel

b) If there is any exhaust hood, then only that will be represented as an exhaust. In the attached cab file, |
have kept the exhaust as zero for the Lab space.

c) Make sure that the infiltration is equal to zero, to be set in the ‘Air Exchanges’ tab. Since the room is
positively pressurized there will be no infiltration in the room.
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Negatively Pressurized Room

A negatively pressurized room can be represented in multiple ways.

1) Approach 1: 100% Transfer Air (many-to-1)

Approach 1 shows an example of a system where the system doesn’t have any primary air entering the space and
the air coming to the spaces is from the transfer air of all the adjoining spaces.

If 100% of the air entering the space is from the adjoining spaces, i.e. there is no primary air entering the space.
Check the “Room air supply is 100% transfer air” tab in the System Parameter of ApacheHVAC.

Tools Help
System name: | VAV - Reheat [EWC chiller - HW boiler] Enable sizing  Layer edit mode:  Current || All Selected Al L5 EditMultplex.. || P~

Configuration: | Multi-zone system with AHU | Y Tuwo-speed fan  Current layer: 3. restroom CE

Schedules System Parameters Room Temperature, Humidity & Equipment  Room Ventilation & Exhaust  Room Loads & Supply Airflows  Room Airflows, Turndown & Engineering Checks

{5 Outdoor air ventilation o' | Air-change requirements, exhaust and transfer air
Basis for room outside air requirement: | ASHRAE 62.1 v
[C] outdoor air-change requirement: : [[] Primary air-change requirement:

Nighttime setback percentage of required primary airflow:

[] Outdoar air percentage reguirement (min % of air to room): [ Exhaust air-change requirement
ir- i :

ASHRAE 62.1-| 2013 ~| Occ category: Unoccupied building zone - e.g. stairs, attic, re v . ; dia . 6
Wentilation coefficent: Rp: 0.00 | dfm/person Ra: 0.00 | cfm/fiz
[ use 62.1 default occupancy: i ) . :lU'UU people ASHRAE 62.1 EA occupancy:
Occupant diversity: '6 Room data diversity factors >\ 0.00 | Force room outside-air ventilation requirement at least equal to exhaust airflow
Breathing zone OA, Vbz: | D|dm | 0-00|Efm,|"f'l' Force room exhaust airflow at least equal to outside-air ventilation requirement

62.1 Distribution effectiveness, airflow, and OA fraction Local recirculation

Cooling air distribution effectiveness, Ez 100 g
Room outdoor airflow, Voz: 0| efm 0.00 | ofm/ft2
04 fraction, Zp: 1.00 Room air supply is 100% transfer air (RA and/or EA path, but no primary air supphll _
Derived i ] D Supply includes transfer in addition to primary air (% > min SA): B
0 Transfer at max EA and min primary airflov: ‘ 36 dm
Heating mode Air distribution effectiveness, Ez 080 @b
r [ | Demand-controlled ventilation (D
Room outdoor airflow, Voz: 0 ofm 0.00 | cfm/ftz (ocv) _
1 Min when unoccupied | i - T
0A fraction, Zp: 1.00 P Li ]
Demand-controlled ventilation using room CO2 sensors
Derived 0
Ventilation 0| dm Increase: | 0.00 |% Max req:. D|:fm Force WAV box fully open before increase system OA fraction
"] zones Tabular Edit... B  Zone Airflow Distribution... ] copy | Pase M concet ([ sawe [ savemext o Assign | o Assign & Ext

The source of the transfer air comes from a mix of the adjacent room(s) on the same HVAC system.
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2) Approach 2: Mixture of Primary and Transfer Air

Approach 2 below uses exhaust to represent the negatively pressurized space. In this case, the air entering the
space is partially primary air and partially transfer air from other room(s). In this case, the air is being exhausted
from the space and the air that is being exhausted is being replaced by the Transfer air.

This can be modeled in IESVE using following steps:

a) Defining exhaust in the thermal template.

! Building Template Manager - X
nJ General § Room @ Void @ RAFlenum & SA Plenum
Template A~  System Space Conditions Internal Gains Air Exchanges Building Regulations Comfort
i constructions =
gt | SPACE: Lobby - Visually Impaired HVAC
=% MacroFlo % SPACE: Locker room HVAC Methodalogy: | ApHVAC ~ | Conditioned: | Yes ~
C
Lyc [ Thermal &‘ SPACE: Lounge/ Breakroom [[Jinclude in automated Unmet Load Hour testing «
=
SPACE: Manufacturing - Detailed manufacturin 1
LightPro E’ d e Cooling design supply air temp. (°F): | 55.000 |}  Cooling radiant fraction: | 0.000
et | SPACE: Manufacturing - Equipment room S J
Radiance % SPACE: Manufacturing - Extra high bay (>50 ft floar t. Heating design supply air temp. (°F): | 90.000 | @  Heating radiant fraction: [u,uuu
&; SPACE: Manufacturing - High bay (25-50 ft floor to ce...
&}_ SPACE: Manufacturing - Low bay (<25 ft floor to ceili...
ot | SPACE: Museum - General exhibition Outdoor air ventilation
é SPACE: Museum - Restoration Basis for zone outside air requirement:  ASHRAE 62.1 ~
&*_ SPACE: Office - Enclosed ] outdoor air-change requirement: Single Requirement
é} SPACE: Office - Open plan
= - ach - | cfmipersc 1.00 cfm/ftz - | cfm
fget | SPACE: Office - Open plan - Individual Workstation C...
23| sPACE: Parking area - Interlor ] outdoor alr percentage requirement (min % of air to zone 0.00
| &i SPACE: Pharmacy Area ASHRAE 62.1- 2013 | Occ category: Unoccupied building zone - e.g. stairs, attic, restroq
= P ———
GGt | SPACE: Post office - Sorting area Ventilation coefficient: Rp: 0.00 | cfm/person Ra: fm/ftz
% SPACE: Religious buildings - Fellowship hall 1
[] use 62.1 default occupancy:  Pz: - people @
ﬁ.‘; SPACE: Religious buildings - Warship pulpit/ Choir N
&} Occupant diversity: -0 Room data diversity factors 0.00
&}_ SPACE: Restrooms - Visually Impaired Breathing zone OA, Vbz: - | dm - | dmfftz
é_ SPACE: Retail - Dressing/ Fitting room Ventilation req: - | cfm Increase: 0.00]%  Max req: -| dm
font | SPACE: Retall - Mall concourse
A
fget | SPACE: Sales area Air-change and exhaust requirements
&}_ SPACE: Seating area - General < None >
faet | SPACE: Sports arena - Playing area - Class 1
1 [] Primary air-change requirement: 6.00 |ach
fout | SPACE: Sports arena - Flaying area - Class 2
et | SPACE: Sports arena - Playing area - Class 3 Highttime setback percentage of required primary airflow: 0.00
ol .
g_ SPACE: Sports arena - Playing area - Class 4 Exhaust ait-change requirement: 50.00 | [cfmyunit — | - | om
SPACE: Stairwell ach
| ASHRAE 62.1 EA occupancy: Toilets - py - units
@ SPACE: Storage - <50ft2 D Py §$Jﬂ2 m
foet | SPACE: Storage - >=50t2 v cfm/person
"‘E' + - P\T Show NCM? ofm = SA SPACE: Restrooms
ofm > SA
% > SA

Save OK Cancel

b) Then define in the “System Parameter” of the HVAC system where the makeup air will be coming
from. To make sure that the air is coming from adjoining spaces make sure to select “100% transfer
air.”

L] TOrCE 10U EXNgustL an now al icast cguadl W oulsiue=an vErnuiguorn reguirsimerit

Make-up air:  Transfer air makes up difference between EA and SA v -

Evhaiet sieflams 1NN | ~fn
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Note that this system would be recommended for intermittent fume-hood exhaust systems, whereby the fume
hood airflows can be defined on the exhaust air controller and the Time-Switch Profile can represent the
opening/closing of the fume hood sash.

Seswitch T e FEEHE Y | HRSR I AN S
Reference: [Mcs: Exhaust Airflow Controller - zero if none ] VAV re-heat - Sys7 - CHW cooling. HW heat re-heat, OAecon....
Link: |Exhaust/CV hood airflow v | Re-apply
Controlled variable: Flow rate N e

| S
Max signal variation: Constant v ] @
Flow rate (cfm): I 210.00 | A | :‘
Time switch profile b }Ui
I
G
Fume Hood ] lJlIl Select | IS O | | I N t:__D'
[ P
A mn A ] ﬂ -! @ b '\w
1
—
159 R, 15
1.0 =
i Remove 1 ,—-4
00
B e e T |
0 2 4 6 8 10 12 14 16 18 20 22 24 Remove
Time of Day
Sf—:I
D Reference Multiplex ID
|%|
Remove

Note that a second controller can be added for say 50% of the airflow (e.g. 2-speed) on the same ductwork to
provide stable exhaust during unoccupied hours.
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3) Approach 3: 100% of Supply Air for a Room is coming from Another Room (1-to-1)

Approach 3 explains a situation when the air from one room (lab) is exhausted through a second room (lab
storage). In other words, the exhaust of room 1 (lab) is supply air for room 2 (lab storage) in a 1-to-1 relationship.
As an example, there may be a case where the lab storage room (negatively pressurized) is getting all of its supply
air from the exhaust of only the lab (positively pressurized), and no other space. In this case, we can create a one-

to-one relation between both these spaces.

a) Create a non-principle zone/room component that will be negatively pressurized. Make sure that the
link is set to “Adjacent space w EA fan.” This can be copied from the prototype system 03a.

Reference: | Exhausted room (e.g., restroom) coupled to conditioned space |

's7- CHW cooling. HW heat re-heat. OA econ,

bl

¥ | Re-zapply
« FFO00000

Assign from Room Groups:

Link: Adjacent space w EA fan
Room: Lab Storage
[ principal Room
| O
L Radiators
i Type Description

Fin tube convector 1 (...

Fin-tube heater -- set Always OFF for rooms...

i S\. Add Edit || Remove
H ]
‘EI Direct-Acting Heaters [ Coolers
Type Description ‘
Add dit Remo
=
i Chilled Ceilings

11 Type Description ‘

Add Edit Remaove

oK Cancel

b) Assign the negatively pressurized space, receiving the air through the exhaust of the positively

pressurized space, to the non-principle zone/room component.

c)

d)
as 100% primary air”.

Make sure the correct space is assigned. This can be done in the System Parameter. The positively
pressurized space will be shown on the top right corner and the negatively pressurized will be shown
as “Exhaust airflow will be extracted via adjacent”. These are marked with a red arrow below.

Since the air in the positively pressurized space is being exhausted, ensure that the “make up air is set

System name: ‘ VAV - Reheat [EWC chiller - HW boiler]

All Selected Al

\ Enable sizing  Layer edit mode:  Current

Configuration: | Multi-zone system with AHU VAV

cav

& Outdoor air ventilation

Basis for room outside air requirement: | ASHRAE 62.1

[] outdoor air-change requirement:

[J outdoor air percentage requirement (min % of air to room):

Ventilation coefficient: Rp: 10.00 | cim/person

[] use 62.1 default occupancy:

Occupant diversity: @ | Room data diversity factors vl

Breathing zone OA, Vbz: 158 |cfm

62.1 Distribution effectiveness, airflow, and OA fraction  Local recirculation

Cooling Air distribution effectiveness, Ez

Room outdoor airflow, Voz: 158 | cfm
Room primary airflow, Vpz:

Derived |

Room ventilation efficiency, Evz: ‘

Percentage cool max primary airflow for 62.1, Ds:
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ASHRAE 62.1- 2013 v Occ category: | Educational Facilities - Science Laboratories v
Ra: 0.18 | dmy/ft2
Pz 9.20 | people

1.00

[ os|dmme

L]

0.43 | cfm/ftz

1.00|

[ 198 cfm O fraction, Zp: 0.80
32.55 % @

074 |

L]

& Edit Muttiplex... | P

Y

Yx.'rss- Current layer: | 1. Lab

Schedules System Parameters Room Temperature, Humidity & Equipment ~Room Ventilation & Exhaust Room Loads & Supply Airflows  Room Airflows, Turndown & Engineering Checks

<5 Air-change requirements, exhaust and transfer air

[ Primary air-change requirement:

ghttime setback perc

Exhaust air-change requirement: 6.00 | ach
Exhaust airflow will be extracted via adjacent ['Lab Storage

[[] ASHRAE 62.1 EA occupancy:

<l ﬂ‘ ;mJ

[[] Force room outside-air ventilation requirement at least equal to exhaust airflow

[ Force room exhaust airflow at least equal to outside-air ventilation requirement

I Make-up | 100% primary air (constrained min SA flow rate) v - I
Exhaust airflow: 70| cfm
Room air supply is 100% transfer air (RA and/or EA path, but no primary air supply

[ supply includes transfer in addition to primary air (% > min SA):

[ 0] cfm

Transfer at max EA and min primary airflow:




4) Approach 4: Negatively Pressurized Room Assigned to a Non-Principle Multiplex

Approach 4 demonstrates whereby a negatively pressurized room is assigned to a non-principle multiplex (on
return air path).

This approach will eliminate the need for defining the exhaust in both the positively pressurized and negatively
pressurized spaces. In this approach, the negatively pressurized space will be assigned to a non-principle
multiplex. Users can assign multiple spaces to the non-principle multiplex (in the example | have assigned the
restroom and the lab storage).

07 a VAV - Reheat [EWC chiler - HW boier] Q

VAV re-heat - Sys7 - CHW cocling. HW heat re-heat. OA eco._.

______________________________________

Y
k5
dm, - =T
] (ofT] .
4'7{ T %

This approach will require the user to manually create a non-principle multiplex using the following workflow:

a) Select a system that best represents your HVAC system (system 7a is shown as an example).

o Note that the user is not permitted to create a non-principle multiplex on a single-zone system
(system type 03 and 04) or packaged terminal units (system type 01 ad 02) which are not coupled
to a DOAS (system 90j and 09k)

b) Manually add the ductwork that represents the airflow pathway. In the example shown, partial return air
passes through the non-principle room and partial room air bypasses room(s) in the non-principled
multiplex.

c) Add components (e.g. coils, fans, etc) and controllers to account for the cooling and heating in the space
along with airflow in the space. In the example, a cooling coil with a time switch cooling coil controller is
added, which will cool the air to 55 F, and a time switch airflow controller to limit the volume of air.

d) Create a multiplex using “Create multiplex tool.”
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