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HVAC Systems — Codes and Loca'
Building Energy Consumption

* 40 - 50% of the building energy consumption can be attributed to HVAC systems.
CBECS 2012 Breakdown of Energy Use
office equipment 3%
other 13% \

computing 6% —~~—_ _~" space heating 25%

water heating 7%

total energy use

6,963 trillion Btu
cooking 7%

ventilation 10%
refrigeration 10%
\

lighting 10% space cooling 9%

(Source: U.S. Energy Information Administration, 2012 Commercial Buildings Energy Consumption Survey)



HVAC Systems — Codes and LOCal
90.1 Development ;”‘ff
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Improvement in Non-Residential Model Energy Codes

2019 version targets 40% reduction from baseline.
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Electrification

US Cities and States Moving to
All-Electric Buildings

In the following slides are recent
examples of cities and states transitioning
away from gas in homes and buildings
and moving to all-electric power.

HI
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1] STATES WITH ELECTRIFICATION MANDATES
CITIES WITH ELECTRIFICATION MANDATES



HVAC Systems — Codes
Energy Code Adoption

December 2018 : April 2023
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Inflation Reduction Act 2022

At $ 370B, this is the largest federal investment ever passed into law that will combat
climate change through energy and other climate-related initiatives.

179D: ENERGY EFFICIENT ENERGY CODES FEDERAL BUILDINGS
COMMERCIAL BUILDING = . . . AND INFRASTRUCTURE

governments to adopt or exceed

Multiple investments in the energy
the ASHRAE 90.1-2019 and / or

Tier 1 has lower base deduction of $ 0.50/ efficiency of federal buildings including

sq. ft. if buildings outperform code baseline 22i:nelneerrr1%¥1tcggris-;2? $ o".G.SA retrofits,or
by 25% and up 1o $ 1/ sq. ft. if annual energy Strgtch codes. % ;dbegzlie%uiﬂrgmgstFu?d fotr k.)vlverm?1
savings is reduced beyond 25%. pac .s o) ma erials an
Tier 2 has higher base deduction o products used in buildings and
ft. if the building also meets the prevailing construction., and $375M for GSA
wage and apprenticeship requirements. Investments to sustainable

technologies and programs.



HVAC Systems — Codes and Locél
MEP2040 — Committing to Zero

MEP

annual global

Committing to Zero s Keeping warming at 1.5°C
COP26 Communiqué
“ - 50% reduction by 2030, net-
All systems e
eng'neers Sha” 40 meeting the 1.5°C warming target
advocate for and
achieve net-zero 30
. . 50% reduction by 2030, net-zero by 2040
carbon in their better than a 50% probability (~400 GtCO;)
; . 20
prOJeCtS ’ 43% reducl-onAbyZO.?Q net-zero by 2050
operational carbon o ~50% probabilty (~500 GICO)
by 2030 and
embodied carbon "
et-zero ' f } |
by 2040.” 2015 2020 2025 2030 2035 2040 2045 2050

(Source: architecture2030.org)

(Adapted from IPCC ARG Figure SPM. 5(b), 2023)
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People — Leading the CHARGE!
How Do We Electrify Our Buildings? .

Heat Pumps are an
emerging equipment
category driven out of a
desire to decarbonize
HVAC systems through
electrified heating
solutions.

Evaporation — Compression wn  Condensation
Heat In i \ Heat Out
-— -—
Expansion

Fossil Fuel Free Labs — From Higher-Ed to Big Pharma, BR+A Consulting Engineers, Course # LDC2023B7 Lab Design Conference May 16, 2023



People — Leading the CHARGE!
Heat Pump Technology — How Does It W
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Low Lift Systems

hotwater leaving temperature, °F
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Limited Lift on
Heating side

— Leaving Heating Water Temperature

75-140F

— Below 75 may be achievable with glycol
— Operating Flow Delta T Range: 6F to 20F




Low Lift Systems
Heat Pump Technology — Refrigeration Cycle

TRejected
Work Supplied
Thadded <g

1
<

*(:-'; Refrigeration OZ_ ab = Heat added from evaporator (space)

o (Heat Added From / To Space %o bc = Work added by compressor

E >

2 cd = Heat rejected by condenser

: da = Work produced by expansion (throttling) valve

S (Entropy)



Low Lift Systems

WSHP m

rf‘"
56F CWT O\

42F CWT

T (Temperature)

Refrigeration
(Heat Added From / To Space

S (Entropy)

Lower the “lift,” higher the COP!

ab = Heat added from evaporator (space)
bc = Work added by compressor
cd = Heat rejected by condenser

da = Work produced by expansion (throttling) valve



Low Lift Systems

Heat Pumps — Heating Efficiency Requirements

ANSI/ASHRAE/IES 90.1-2019 Chiller/Heat Pump Efficiency

Requirements
Table 1. Air-source heat pump: minimum efficiency requirements (Source: ANSI/ASHRAE/IES Standard 90.1-2019, Table 6.8.1-16 and Addendum Y,
Table 6.8.1-16)
0 N0 q
27-30% efficiency increase
by using 105F vs 140F for
o : heating
per ANSI/ASHRAE/IES Standard 90.1-2019 as originally published
29.595 FL =8.216FL 47 db
213,02 IPLV.IP | 215.01 IPLV.IP 43wb =3240 =230 =210 AHRI
air-source all sizes
20695 FL >9.215 FL 17db D A i 550/590
213.30 IPLV.IP | =156.30 IPLV.IP 15wb o e o
per ANSI/ASHRAE/IES Standard 90.1-2019 Addendum Y (approved December 9, 2041
47:9b =23.280 =2.770 22.310
S 29.595 FL 29.216 FL 43wb
. >13.02 IPLV.IP | =15.01 IPLV.IP 17db
=2.029 =1.776 =1.483
: 15wb AHRI
air-source a7 db 550/580
23.290 =2.770 =2.310
S35 29595 FL 29.215 FL 43wb
: >13.30 IPLV.IP | 215.30 IPLV.IP 17db
15 wh =2.029 =1.775 =1.483

Mote: See ANSI/ASHRAE/IES Standard 90.1-2019 and Addendum y for details and footnotes related to the date
shown above.



Low Lift Systems

Heat Pumps — Cooling Efficiency Comparlso;

Effect of chilled water temperature on chiller performance. 26% efficiency increase by using

STANDARD 90.1-2016 STANDARD 50.1-2016 STANDARD 50.1-2016 SoF vs 42F
STANDARD CONDITIONS 55°F CHILLED WATER RN M Approximately 2% energy savings per degree
il IPLY Flog PLY, Flog LY, , rise in CWT
KN /TON
0.585 0.390 0463  (0309) o611 (0:07)

D. H. Nall, “Dual Temperature Chilled Water Plant & Energy Savings,”
ASHRAE Journal, vol. 59, no. 6, pp. 71, Jun. 2017.



Low Lift Systems
System HP - Standard vs “Low” Lift

| StandardLift Low Lift

Water AT 12°F 6°F
CHWT 42°F 56°F
GPM 167 gpm 334 gpm
Pump HP 3.15HP 6.30 HP
Chiller HP 103 HP 75 HP
Total System HP 106.15 HP 81.30 HP

Pump HP = GPM * Head / 3690 / pump & motor efficiency
Compressor HP = Load btuh / COP / 3413 btuh/kwh / 0.75kw/HP

23.5% total HP reduction by using 56F vs 42F

Assumptions:
»  Sample building of 200’ x 200’
Load at 25 btuh/sq. ft. = 25 x 200’ x 200" = 1,000,000 btuh
Delta T = 10F
Head = 50 ft. (400 ft. of pipe run, + other equipment PD)
Pump Eff. =80%
Motor Eff. = 90%
Chiller COP = 3.8
2% energy savings per degree rise in CWT
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What is a Chilled Beam?

« What is a Chilled Beam?

— A SENSIBLE ONLY device that uses chilled or heated water supplied
above the room dew point to cool or heat the space in which it is installed.

* Primary air is used to treat Latent loads




Introduction to Decoupled Systems
Hydronic vs Air i

Water Side Design
 \Water heat transfer vs Air heat transfer
— On Mass Flow Rate Basis

* 1 1b of chilled water (6° At) transports 4x more cooling energy than 1lbs
of air (20° At)

_ |Transportation Energy I

» Transportation of a ton of cooling by air requires 7 to 10 times more
than chilled water

&~ Vs

1/27
7" Diameter Diameter 18” x 18"
Air Duct Water Pipe Air Duct




Introduction to Decoupled Syst
All-Air vs. Decoupled Systems '

e

Traditional VAV

Total Sensible Partial Sensible (Beam)
Latent & Ventilation (At the AHU) Latent & Ventilation (Airside)



Decoupled Systems — Chilled Beams

Decoupled Systems allow the separation of skiapidion
primary air load from majority or all the space
heating and cooling load.

Primary Air Induced Air Total Airflow

[50}+ 4«50 J250°

Induced Airflow

*Ex IR=4.0 ¥ & &

All Air System Beam System

Parameter

Chilled Beams can deliver

Btu/h
3-5 times the btuh/h/cfm

cfm

Cooling Capacity 1.08*dT =20




Introduction to Decoupled Syste!
Types of Chilled Beams

* Three types of Chilled Beams

Overhead Active Floor Mounted Passive Chilled
Chilled Beams Chilled Beams Beams




Room Air

Plenum
Nozzles

Primary Ai =



Introduction to Decoupled Syste

Passive Chilled Beams

* Parts of a Passive Chilled Beam

, \ Room Air r \

' .,,—-le
t |V
f e

“-



Introduction to Decoupled Systems
Why Chilled Beams?

Offices Healthcare Labs

30% 33%
Potential Potential
Energy Energy
Savings Savings 7%
Potential

Energy
Savings

Rumsey & Weale, Engineered Systems, Jan 11 Rumsey & Weale, ASHRAE Journal, 2009



ORACLE WATERFRONT
| « LEED Gold
+ 30.2% Savings over baseline
Fan energy savings account for 23%
of total building energy savings




'MARSTON HALL, IA

« LEED Gold

» 53 kBtu/SF/yr
« 33.5% Savings over baseline
« ~$39k savings annually

»  Within 10% of energy model

523 Moy



Introduction to Decoupled Systems
Why Chilled Beams? -

« Reduction in total airflow Dan Weiger, Johns Hopkins
— Works at Minimum Air Flow Hospital, Baltimore MD,
April 2009

— Smaller/reduced Duct Work




* Duct work reduction
— Layout of Typical Mixing System




Why Chilled Beams?

* Duct work reduction
— Layout with Beam Systems




Introduction to Decoupled Systerﬁ --

Why Chilled Beams?

Financial

8,000,000
6,000,000
4,000,000
2,000,000

0

~$1000/ft?/yr for useful space
+>$18M/yr increased revenue
$2.5M Facgade savings

$575k Mechanical system
savings

VAV vs Chilled Beam
Operational Costs

Year1 Year5 Year 10 Year 15 Year 20

m VAV u Chilled Beams

$20,000,000

$15,000,000

$10,000,000

$5,000,000

$0

Accumulated Savings

5 10 15 20

Dan Weiger, Johns Hopkins Hospital,
Baltimore MD, April 2009




Introduction to Decoupled Syste
Why Chilled Beams?

Benefits

* Energy Savings

* Reduced Ductwork
« Reduced Mechanical Equipment Size
« Comfort

« Maintenance
 Quitter Operation
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Decoupled Systems — Design ConS|derat|o S

Airside Design — Moisture Depression

Typical All Air System Design:

Humidity Control: .” Entering Air Conditions: (55 DB / 54.2 WB)
« Room Conditions: 75° F. 50% * Moisture Content: 61.7 gr/lb
« Moisture Content] 64.6 qr/lb + Latent Capacity/CFMl 1.97 BTUIhFl
. Dew Point: 552° F « Dew Point: 53.6° F
Prlmary. A|.r FIOV.V Sizing Decouple Cooling w/ Moisture Depression:
" Ventilation Air - Entering Air Conditions: (55 DB / 51 WB)
= Space Latent Load » Moisture Content:
= Active Beam Sensible Capacity + Latent Capacity/CFM{ |

« Dew Point: 49.0° F

Moisture Depression allows for higher latent capacity per cfm



Decoupled Systems — Design Considerations
Airside Design — Primary Airflow per Occupant '

* Primary Air Dew Point

Latent Load (Btu/hr) per Occupant

155 185 200 275

9.5 43 36 36 28

13.5 47 46 44 38

Min. Ventilation per 15 48 46 45 40
Occupant (cfm) 18 50 48 47 43
20 51 49 48 46

24 52 51 50 47

Dew Point variation based on application

+ Goalis to create the right balance between min. ventilation airflow & a reasonable DOAS Dew Point



Decoupled Systems — Design Considerations

Selection Software — System Sizing

Project Name

Primary Air Conditions (ducted to room)

_ - Optimize for
i Dry Bulb °F 55.0 °F 55.0 °F o quantity
Test Project Revision -
' T Relative Humidity % RH 80 % 80 % 2 oPrimary A
- : Wet Bulb °F 51.6 °F 51.6 °F o CTRTERATE| -
Project Elevation (ft) Date = = = :
4/28/2016 Dew Point F 48.9 °F 48.9 °F [ Option:
gr/lb 52.0 52.0 B
Max Airside AP in w.g. 0.75 =) R
Room Conditions Cooling Heating ] N IReturn even beam lengths only (2, 4., etc)
Entering Water Conditions Clck utoSeec 0 apinize or Quaniy ausin both
Dry Bulb °F 75.0 oF 72.0 OF - BF = Quantity and Length
Relative Humidity % RH | 50% 50% | Zmpe'am’el_ 120.0°F
Wet Bulb F | 627°F | 60.2°F |F & Typs ifocing) Water Q) huose
. r 55.1°F 52.3°F Gl yco Concentrat?on %
Dew Point gr/lb 65.5 591 Fluid Type (Heating) Water Cance
On-Coll Temperature °F > = Glycol Concventratlon %
(idifacaiit s Rooim Dy BUIE) 75.0°F 72.0°F Max Waterside AP ft w.g. 10.0 _ _
Noise NC 35 Auto Selections Models Total Quantities for the Project
Pril Air: 3
. ALL ROOMS/ZONES | naly#t: | 31550 | M Beams: 208
Room Attenuation (dB) 10 BEAM TYPEs | |[ChilledWater: [ 4302 [ GPM  Beams: 1164
RESET DEFAULT | INDIVIDUAL ROOMZONE | Hot Water: 893 | 6PM  No.zones: | 66
BUILDING PARAMETERS
Room or Zone ) Min . Beam Primary Air Air Inlet =
Number/Name feating | o teide | Number of | Primary| Zone/Room 20rd Hh Ll ed| mot F
O Beams in Air Flow| Selection Model Pipe . Length | Width Flow |Pressur Size
Air = - Circuit Pressure
= Zone Options Coil
BTUH CFM BTUH CFM GPM ft (nom) |in (nom)| CFM in W.G. in GPM
Zone 1l 12,000 | 1,000 109 1 7.848 1,702 185 05 Default ACBL-R2 2 Single 8 24 i85 0.75 054 8E 0.5
Zone 2 7,500 500 9,000 54 1 6,738 506 -1,029 55 2.3 0 Default ACBL-R2 2 Dual 8 24 55 0.75 0.64 5 2.3 0
Zone 3 5,200 600 65 1 5,871 552 60 2.1 Default ACBH 2 Single (3 17 60 0.75 0.56 4 2.1
Zone 4 25,000 6 23,250 2,484 270 144 Default ACBM-S4 2 Smgle 4 24 45 0.75 0.70 6 24
Zone 5 130,000| 20,000 2174 16 99,200 8833 960 35.2 Default ACBLR1 [~ 2 Dual 8 24 60 0.75 0.56 5 2.2




Decoupled Systems — Design Considerations
Waterside Considerations

| Cooling |____Heating |

EWT Dew point + 2°F 90-140°F
Water AT 4 - T7°F 10-20°F
min — 0.5 gpm min — 0.5 gpm
Water Flow Rate max — 3 gpm max — 3 gpm

(Optimal =1 gpm)  (Optimal 21 gpm)
Water AP 0-10 0-10



Decoupled Systems — Design Consideratibﬁ
Design Considerations i

Conventional Radiant/Chilled Beam System

* Closed Loop Mixing Valve
- Plate and Frame Heat Exchanger o™ bl
+ Dedicated Chiller = e 18 s

District Loop

| ” Primary
Pump A Primary

= 58F 62F
Dedicated Outside || P |

Air Unit (DOAS) Low Temperature Medium Temperature 'i.
Chill(10F AT) Chiller (4F AT) '
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People — Leading the CHARGE!
Chilled Beams — Low Lift Application

Room Conditions Cooling Heating

Room or Zone sensible
Number/Name Load Load Loac

Dry Bulb °F 75.0 °F 72.0 °F
Relative Humidity % RH 50 % 50 %

Primary Air Conditions (ducted to room) i = i : : Ll ! = T

Dry Bulb °F
Relative Humidity % RH

Entering Water Conditions

[ _57.0°F | 105.0°F

mNEEEEN

Room or Zone
Number/Name

Private Office 3,900 400

Conference Room 12,400 1,100 9,700



People — Leading the CHARGE!
Chilled Beams — Office Buildings

Interior / Open

Office

* ACBLs 2-
pipe cooling

-\ 2558 BTUH 0.5 GPM 07 FTWG
Open Office - 1616 ft2 DETUM n_oir:‘r no!—::er
; L adh 2/R adh ol 2 b ol ol ol ol W’lwm‘%
» Cooling — 19 BTUH / ft2 ] | _ OF¥ThG
Perimeter — 71 ft Perimeter
. Cooling—338 BTUH At * ACBLs | | -
. Heating — 308 BUTH / ft 4'p|pe | - Facesi] [Eace=] Facesi] Faceai] Eaces _ ffaces Faceb ]
heatlng ' - 'f,__o o f - '_ o '__ o A E ‘\.-_-..-“-“ o
and | ) = * S——ne - T o
. VAV-BE3 L's
cooling ( o
Room or Zone A Primary | Chilled V.'\\"-BGSL;?
Number/Name Number.m‘ 2 =] e eating Air Flow [ wate 20ra | Length | | E i R TR - " u'l - L .I 1 b .
seamein Pipe Coil - = = ° = ] Jonni i, e P
Zone P ¢ (nom) I:Ac36.1j |:AC55.1j ':nca-a.q ':nca-a.q hnta-a.* Enca-ma ‘f/
nom \ ¥
Open Office \ 7 30,499 | 2,577 | [ 280 | 77 | ACBL24 2w | 2 6 I VAV-A 24 Lis
P! 1 21,879
erimeter I_I

Airside Data per Active Beam

Transfer | Discharge Air Temp i Lovel —— —
Sound Leve eaving Leaving
Effectiveness | - _ ° | DeltaT SN2 pelta T
Cooling | Heating emp Temp
BTUH/CFM °F dB(a) NC °F °F °F °F
105 60.6 25 <15 63.3 6.3
114 55.5 85.7 21 <15 61.6 4.6 94.5 10.5




People — Leading the CHARGE!
Chilled Beams — Office Buildings

Perimeter Enclosed

Private Office — 97 ft? TR T IR e . S
« Cooling — 50 BTUH / ft2 ~ ; il paces
2 AN bl 1hr + ACBL
Conference Room — 253 ft L = A | 4 Pive svstem
. 200 A STIC! El = £ . ,
» Cooling — 47 BTUH /ft2 ANSFER AIR DUCT |- e allialc; heatFi)ng an cooling
. b} 7
. Heatlng — 1041 BTUH /it Interior ) | | \\ o
Enclosed Pl ———— TS MEDIUM MEETIRG R0 : |
S — — P s 03829 = i
paces =% e ———— - ACB-5.20] R e = .
* Model ACBL F—% _ W s T .
* 2Pipe i s )
system — .
; S~ I
cooling . \“f .
N
[ ' Ll
Airside Data per Active Beam Waterside Data per Active Beam ﬂ
I
Transfer | Discharge Air Temp S __:' —
Effectiveness [ - Sound Level :_ "6 | DeltaT .35-1“1;: Delta T
_LOOINgE Heating emp emp
. o . . . Cooling eed
BTUH/CFM F dB(A) NC F F F F Roorm or Zone i | Prmary| chilled | ot
Number/Name Numberlof Sensible | Latent T F | AirFlow | Water | Water 20ra | Length
97 60.4 30 15 63.3 6.3 Bezams in Model Pipe Coil
one
104 51.2 83.6 21 <15 64.0 7.0 52.2 12.3 BTUH M oM f (nom)
Private Office 1 4,872 460 50 1.2 ACBL24 2W 2 6
Conference Room 4 12,489 1,104 10,618 120 2.8 2 ACBL24 2W 4 6




Fan powered terminal units with sensible cooling coils are an
effective solution to capitalize on the benefits of DOAS. \

* Valve - maintains flow of ventilation air and meets latent (wet) load,
+ Sensible Cooling Coil - handles space sensible (dry) cooling load,
* ECM Fan — accounts for all downstream pressure requirements.



People — Leading the CHARGE'
Hybrid Solution

v v X

‘/ x Viewed as a VoW Less turndown
<NC 30 evenin Reheat available  visual asset by T for variable
smaller zones but less flexible architects and : occupancy and

= motors or filters
engineers loads

x v (- x v

. Fully flexible . Motors and Perfectly
Better suited for : Often hidden e =
larger zones and reht_eat (electric behbdlcloud or filters requiring p05|t|qned for
loads coils and low #ll callinas scheduled variable
EWT capable) 9 maintenance occupancy




People — Leading the CHARGE!

Ventilation Effectiveness Improvements

60
4.5 ft height .

Air Distribution Configuration E; —
Well-Mixed-Air Distribution Systems % 7 ; \

] | ‘
Ceiling supply of cool air 1.0 % [ \ \
Ceiling supply of warm air and floor return 1.0 2 " L 50 fpm
Ceiling supply of warm air 15°F (8°C) or more above space temperature and ceiling return 0.8 \ 1 W J
Ceiling supply of warm air less than 15°F (8°C) above average space temperature where the supply air-jet velocity is less than 0.8 .
150 fpm (0.8 m/s) within 4.5 ft (1.4 m) of the floor and ceiling return iz W
Ceiling supply of warm air less than 15°F (8°C) above average space temperature where the supply air-jet velocity is 1.0
equal to or greater than 150 fpm (0.8 m/s) within 4.5 ft (1.4 m) of the floor and ceiling return oL L : — ! L !
Floor supply of warm air and floor return 1.0 Spread, in.
Floor supply of warm air and ceiling return 0.7
Makeup supply outlet located more than half the length of the space from the exhaust, return, or both 0.8 TW i St P atte rn at
Makeup supply outlet located less than half the length of the space from the exhaust, return, or both 0.5 7 0 c fm

Stratified-Air Distribution Systems (Section 6.2.1.2.1)

Floor supply of cool air where the vertical throw is greater than or equal to 60 fpm (0.25 m/s) at a height of 4.5 ft (1.4 m) 1.05
above the floor and ceiling return at a height less than or equal to 18 ft (5.5 m) above the floor

Floor supply of cool air where the vertical throw is less than 60 fpm (0.25 m/s) at a height of 4.5 ft (1.4 m) 1.2
above the floor and ceiling return at a height less than or equal to 18 ft (5.5 m) above the floor

Floor supply of cool air where the vertical throw is less than 60 fpm (0.25 m/s) at a height of 4.5 ft (1.4 m) 1.5
above the floor and ceiling return at a height greater than 18 ft (5.5 m) above the floor




People — Leading the CHARGE
Low-Lift Systems Using UFAD i

20-30% FA Airfiow ——e Airflow Sensor, DCV
AB°F - 55°F
: l l ' Decreased outdoor air
: ~ ; / “The 40-40-40 Rule”

Decoupled outdoor air =

Silencer Silencer

Cooling /— DA Damper 55
| Return Grille:
& W /|
4
jomeer] Decoupled perimeter
Decentralized space Bypass : Heating and cooling
- . . Airflow L0, Sensar
conditioning and zoning

5°F
3

_— = Lower underfloor

- & plenum heights

[~ Linear
Floor Grille

Discharge Air —/ \— UFAD \‘— Pressure

Temperature Sensor Controller Sensar




People — Leading the CHARGE!
Low-Lift Systems Using UFAD

LFH LFH LFH LFH LFH LFH LFH LFH LFH LFH LFH LFH LFH LFH LFH
100w (Q=pr==1 00 100 e ] e [ e | e e [} e gy =100
! 3 .‘ I.
B TS
Perimeter — 150 ft !
« Cooling — 500 BTUH /ft ﬂ e o L 5
. 50 s oo i i
 Heating — 750 BUTH /ft | '
9 ﬂ , j ! : ; !
_';DF: t = IFD D I@ & FFEI FD Ila a"lFo D ‘\:Q & ™ FO \ﬂ
< 50 50— 50 50 .50 50 50 50
ﬂ B . =N : B | B ; [
L - : '. ; S : o .'
400 ‘.‘ | \ \ | \\ I I 1
Open Office - 5400 ft2 o Hl i Y 1INEE iR

» Cooling — 5400 cfm

Elevator Riser



People — Leading the CHARGE!
Low-Lift Systems Using UFAD

Performance shown based on:

Rated Design Design Total Coil Coil PD

» QOutdoor Air: 55F/52F Model Airflow  SAT OA Coil - EWT ;o pacit ;
o : pacity

_ (cfm) (F) (cfm) Airflow (F) (MBH) [_)eS|gn

« Return Air: 80F/ 67F (cfm) (in.w.c)
« EWT: 55F PFC25 2500  62/57 750 1460 55 33.1 4.2
» Supply air: 62F/ 57F PFC50 5000  62/57 1500 3010 55 63.3 3.7
Coil handles sensible only PFC75 7500 62/57 2250 4400 55 99.5 10
PFC100 10000 62/57 3000 5990 55 128.2 15.4
PFC125 12500 62/57 3750 7410 55 164.2 18.7
PFC150 15000 62/57 4500 8940 55 194.7 14.6

PFC175 17500  62/57 5250 10540 55 2211 16




People — Leading the CHARGE!
Low-Lift Systems Using UFAD '

LFH LFH LFH
~100 =100 100 . . . .
e 3 units piped in parallel with one
control valve per zone

LFT Performance

G  ewmy
| Sensible | Capacity | Entering | Leaving . .
Length Width Depth Total C_Oll Coil per Linear|  Fluid Fluid Delta T E_nterlng Feavmg Fluid Flow | Air Flow
Model | # of Rows Capacity ) Air Temp. | Air Temp.
Capacity ft Temp. Temp.
in (nom) | in (nom) | in (nom) MBH MBH MBH/ft °F °F °F °F °F GPM CFM
LFT 4 72 10 7.625 11.65 11.65 1.94 135 111.3 23.7 65.0 110.0 1 240
Unit
| Sensible | Capacity | Entering | Leaving X .
Total Coil Ent L
Length Width Depth ot _0| Coil per Linear| Fluid Fluid DeltaT .n ering leavmg Fluid Flow| Air Flow
Model | # of Rows Capacity ) Air Temp. | Air Temp.
Capacity ft Temp. Temp.
in (nom) | in (nom) | in (nom) MBH MBH MBH‘ft °F °F °F °F °F GPM CFM
LFT 4 72 10 7.625 3.49 341 057 55.00 N 61.82144 6.8 78.0 64.8 1.0 240




People — Leading the CHARGE!

Solution for all Perimeter needs!

Linear Floor Heater

Heat/Cool Terminal

Linear Fan Terminal

CFM/FT 50 - 80
Heat Output 400 - 900
(105F EWT) BTH/FT
Cool Output 150 - 250
(55F EWT) BTH/FT

Height 117

First Cost

| . m =
CFM/IFT 20-50
Heat Output 480 - 900
(105 EWT) BTH/FT
Cool Output 340 - 500
(55F EWT) BTH/FT
Height 10.5”

Plenum Air

CFM/FT 25-45
Heat Output 550 - 1000
(105 EWT) BTH/FT
Cool Output 300 - 600
(55F EWT) BTH/FT
Height 4-75
Room Air

More Control




People — Leading the CHARGW

What to Remember

The lower the “lift”, the hlgher the system efficiency!

Active Chilled Beam Fan-Powered Fan Columns Perimeter Trough

Terminal Unit
with sensible cooling

Terminal

Decoupled technologies like chilled beams, sensible Additional Decoupled System benefits include:
FPBs, fan columns and perimeter troughs can help * Lower BTUH transport energy
minimize the “lift”: + DECOUPLE: Better measuring and control of
« 27-30% heating plant efficiency increase when using ventilation and latent capacity
105F EWT in lieu of 140F « DECENTRALIZE: Better zone level control
* 26% cooling plant efficiency increase when using 55F * Remember, the most efficient piece of HVAC
EWT in lieu of 42F equipment is one that is turned OFF

« DECREASE: “The 40-40-40 Rule”
e Consider Stratification & IAQP



Chris Burroughs
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Questions?
Planet to People — Low Lift Decoupled Systems

This training session is accredited for 1 Professional Development Hour (PDH)
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