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TERMINAL UNIT ACOUSTICAL CONSIDERATIONS

By  Alison Hall, MBA – Associate Product Manager for Air Control Products,  Jerry Sipes, Ph.D., P.E.,   Scott Toombs, EIT

In the terminal unit selection process, the selection of the insulation/liner is a critical decision. There are many different types of 
insulation/liners on the market today, and each type of liner offers different sound energy absorption and reflection. Each type and 
size of terminal unit will also change how the sound energy is absorbed or reflected due to changes in the internal dimensions of 
the terminal unit from size to size and terminal type. The differences in liner type and terminal unit type and size will lead to different 
impacts in the room acoustics - with some combinations being quieter than others and some combinations being louder.  

This article will compare the difference in acoustic characteristics for several liners in a size 12 single duct terminal 
(SDV12), a series fan powered terminal (FDC3010), and the Genesis series fan powered terminal (FDCG3010).

The discharge and radiated sound pressure levels used in these comparisons were generated by taking the sound power 
data and applying the attenuation factors from appendix E, in the AHRI Standard 885 “Procedure for Estimating Occupied 
Space Sound Levels in the Application of Air Terminals and Air Outlets.” These attenuation factors are used to estimate NC 
levels for terminal units that are AHRI 880 certified.  

For more information on these factors, see www.ahrinet.org for a free downloadable copy of the AHRI 885 standard.

SINGLE DUCT TERMINAL (SDV12)
Figure 1 and Figure 2 show the discharge and radiated  
sound pressure levels in the occupied room space for six 
different liners: 

•	 1.5 lb/ft3 dual density fiberglass (Standard)

•	 Fiber Free (FF)

•	 3 lb/ft3 Aluminum Foil Faced Fiberboard (AF)

•	 Solid Metal (SM)

•	 Perforated Metal (PM)

•	 Clean-Room Woven Fabric (CRWF)

The terminal unit had an inlet static pressure of 1.5 inches 
w.c. and a discharge static pressure of .25 inches w.c. The 
air volume was 1570 cfm (2000 fpm inlet velocity) through 
the terminal unit. 

The discharge sound pressure chart in Figure 1 shows that 
the liner allowing the least sound energy to leave the terminal 
unit was the 1.5 lb/ft3 dual density fiberglass (Standard). This 
liner will typically allow the least discharge sound of all types 
of liners for all sizes of single duct terminals.  

Figure 1:  Discharge Sound Pressure in Occupied 
Space SDV12 with 1570 cfm

Figure 2:  Radiated Sound Pressure in Occupied 
Space  SDV12 with 1570 cfm
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The next quietest liner types were the Fiber Free Foam 
(FF), Clean-Room Woven Fabric (CRWF), and Aluminum 
Foil Faced Fiberboard (AF). These liners have similar 
characteristics, but higher sound pressure levels in the 
occupied zone than the fiberglass liner. This shows that 
the FF liner type is a good choice for those applications 
requiring a non-fiberglass liner. Those applications requiring 
a non-polymer liner and non-exposed fiberglass liner would 
be well served by the CRWF liner or the Aluminum Foil 
Faced Fiberboard (AF).

The radiated sound pressure chart in Figure 2 shows 
that the liner types allowing the least radiated sound 
energy to escape the terminal unit are those liners with 
the most reflective surface: the Solid Metal (SM) and 
Perforated Metal (PM). The rest of the liners are fairly close 
in characteristics with the Fiber Free (FF), having slightly 
higher radiated sound pressure levels in the occupied zone.

A designer who wishes to maximize the sound absorption 
in the discharge sound path from a single duct terminal 
should consider using the standard fiberglass liner. If the 
designer is more concerned about the radiated sound from 
a single duct terminal, then he should evaluate the use of 
solid metal or perforated metal liners.

When comparing the difference in sound power pressures 
for a fan powered terminal with different liner types, the 
designer is usually more concerned about radiated sound 
as it is the most difficult to attenuate. Figure 3 and Figure 4 
show the Radiated Sound Pressure in the occupied space 
for two different models of series fan powered terminals 
(FDC3010 and FDCG3010). The two types show that the 
geometry of the fan powered terminal also has an impact 
on the radiated sound in addition to the liner type.

In the fan powered graphs, it is easy to see that the liner 
allowing the least radiated sound energy to leave the fan 
powered terminal is the standard liner (fiberglass). The liner 
allowing the most is the solid metal.  

As a summary, the liner type can have a pronounced impact 
on both the discharge and radiated sound from a terminal 
unit. Selecting the right type during the design process 
is important and will help prevent building spaces with 
unexpectedly high sound pressure levels from the terminals.
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Figure 3:  Radiated Sound Pressure in Occupied Space  
FDC 3010, 1090 CFM Fan and Primary Air

Figure 4:  Discharge Sound Pressure in Occupied Space 
 FDGC 3010, 1090 CFM Fan and Primary Air
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By Hugh Crowther, P. Eng. – Executive Vice President,  
Product Management and Technology 

Price manufactures a wide range of custom gas heat and 
DX cooled units to meet your new construction and retrofit 
needs.  In addition to multiple unit configurations, we also 
offer an extensive assortment of construction details like 
energy recovery to meet your project’s performance and 
budget requirements. This article provides a brief overview 
of our capabilities. 

CONSTRUCTION CAPABILITIES
The integrity of the unit starts with a strong base (welded 
structural steel or engineered steel), which minimizes 
issues due to trucking and rigging and allows easier field 
assembly. Next, a broad offering of cabinet constructions 
are available including 1" and 2" single and double walls.  
Double wall construction uses foam injected panels 
which have 50% better R value and lower leakage rates.  
Heating options include HW coils, electric heat and direct 
or indirect gas heat. You can choose from multiple AMCA 
Certified fans and additional air stream options like filters or 
air blenders to complete your unit. 

INTEGRAL DX COOLING
For many customers cooling is necessary to provide a 
comfortable environment with good indoor air quality 
(IAQ) and to help minimize possible mold issues and other 
damage.  Price uses high efficiency HFC-410A scroll 
compressors in multiple circuits for high performance and 
reliability. The compressors can be staged on to provide 
excellent part load energy savings and improved occupant 
comfort. The condenser section can be arranged with the 
condenser on top, on the end of the unit or even remotely 
(split system). To improve efficiency and reduce ambient 
sound levels, high efficiency swept blade condenser fans 
with ECM motors are utilized.  

ENERGY RECOVERY
Ventilation (outdoor) air is required for improved IAQ and for 
many buildings it is one of the most expensive operating 
costs of the HVAC system.  Air to air energy recovery can 
be used to reduce operating costs by as much as 70% by 
leveraging the building exhaust air to treat the incoming 
outdoor air. Price creates energy recovery devices in 
almost any configuration using hot gas reheat, heatpipes, 
wraparound coils, plate type heat exchangers and enthalpy 
wheels to suit your building and cost requirements.

PRODUCT FEATURE: ROOFTOP CUSTOM CAPABILITIES

Custom horizontal energy recovery unit for a school application

Vertically stacked DX cooling unit
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By Jerry Sipes, Ph.D., P.E. – Vice President of Engineering

ACTIVE CHILLED BEAMS 
In a chilled beam, the term “induction” is used to describe 
the process of injecting primary air under pressure through 
a nozzle, which in turn entrains return or plenum air at the 
discharge of the nozzle (see Figure 1). The amount of air 
that is entrained (Q induced) vs. the amount of air injected 
(Q  injected) is referred to as the induction ratio.

The induced air is drawn through a water coil that may 

either heat or cool the air before it comes in contact with 
the injected air discharging from the nozzle. The amount of 
energy transferred by the water coil is influenced by several 
factors, including the induced air temperature, water 
supply temperature, volume of induced air moving through 
the water coil, and amount of coil surface area.

When designing a chilled beam system, one parameter 

that is often used is the transfer efficiency. This is the 
fraction of heating or cooling energy that is provided by the 
water coil heat transfer (q coil) vs. the volume of primary air 
(Q primary air).

The transfer efficiency is related to the overall HVAC system 
efficiency. It takes less brake horsepower to move thermal 
energy with water than it does with air, as the volume of air 
needed is significantly larger due to the lower amount of 
thermal energy it can store. Several recent building designs 
have indicated a potential brake horsepower reduction of 
10 to 15%. The potential saving is higher, but limited by 
the system choices made by the designer, as well as the 
primary air volume requirements. To minimize the energy 
spent moving air, the primary air volume would be no more 
than the requirements for fresh air.

Knowing the induction ratio for chilled beams can be 
beneficial when designing the building HVAC system. 

TECH TIP: INDUCTION IN CHILLED BEAMS AND DIFFUSERS

Induction Ratio = Qinduced
Qinjected

=
qcoil

Qprimary  air

Pressurized 
air in plenum

High velocity 
discharge jet

Entrained air

Figure 1: Nozzle discharge
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For example, when selecting active chilled beams for 
use in a patient room, ASHRAE Standard 170 calls for a 
minimum of six air changes, with a minimum of two air 
changes being fresh air. All six air changes can be fresh 
air, but more energy efficient designs will typically have the 
fresh air being limited to the minimum two changes. This 
means the designer needs to select an induction ratio of 2 
cfm induced to 1 cfm primary air to meet the required six 
room air changes.

Induction ratio for an active chilled beam is typically 
determined by calculating an energy balance on the beam. 
Basically, the total energy transferred by the water to the 
induced air is used to determine the volume of induced air. 
Determining the induction ratio is most often accomplished 
using air temperature measurements. Once we know the 
primary air temperature, induced air temperature, and 
discharge (mixed) air temperature, the induction ratio can 
be calculated. Discharge air temperature is influenced by 
the number and location of primary air nozzles along the 
length of the discharge slot, and should be determined in a 
laboratory setting, not the field. This will ensure that a true 
average discharge air temperature is recorded.

DIFFUSERS
Unlike an active chilled beam, the induction ratio of a 
ceiling diffuser is not determined by the volume of air 
entering an opening, but rather the volume of air entrained 
along the discharge path of the diffuser (Figure 2). As 
supply air is moving from the outlet, the air velocity slows 
down due to the entrained air mass being added to the 
moving air. In order to determine the volume of induced air, 
the distance from the diffuser must be fixed, as the further 
away from the diffuser the larger the volume of entrained 
air and the larger the induction ratio. Once a distance is 
fixed, the entrained air volume can be estimated using the 
supply air temperature, entrained (room) air temperature, 
and mixed air temperature (at fixed point).

The mixed air temperature is not an easily determined 
value, as there can be significant variations in the moving 
air layer. This layer is often less than ½ inch thick near the 
discharge, but depending on the type of diffuser, may be 
much thicker further away. In some cases, the layer may 
even have detached from the ceiling. The better induction 
ratios are for diffusers with thin, well-defined discharge 
patterns with moderate to high discharge velocities.

A better metric to judge the effectiveness of a ceiling 
diffuser would be the Air Diffusion Performance Index 
(ADPI). The ADPI is a single number rating index for 
a diffuser with specified supply air volume, supply air 
temperature, and space cooling load. It is based on the air 
speed and effective draft temperature of the occupied zone.

For more information on this and other topics, please see 
the Price Engineer’s HVAC Handbook.

Supply Air

Induced Air

Figure 2: Ceiling diffuser discharge

IF YOU ARE INTERESTED IN LEARNING MORE 
ABOUT OUR BEAMS TECHNOLOGY CONTACT 
YOUR LOCAL PRICE REPRESENTATIVE TODAY.


