Utilization of Modular Chillers & UV in Low Temp

Critical Environments at Healthcare Facilities

FHEA Expo & Training Camp; St. Petersburg Hilton Bayfront, November 8-11, 2025



Outline

Introduction

Design Conditions for Critical Environments
The Role of the modular chiller

Integration into low temp systems

UV in low temp applications

Case Study




N

Standards, Guidelines & Codes

Ashrae 36
Ashrae 170

Ashrae 62.
Ashrae 189.3

Ashrae 90.1 Ashrae 42

Ashrae 185.2

Add a footer 3



68 F/ 50%
48.70 FDP

51.04 GR/LB
24.28 BTU/LB

W

Operating Rooms

65 F/ 50% \
45.94 F DP

45.95 GR/LB

22.76 BTU/LB

62 F/ 50%
43.18 FDP

41.32 GR/LB
21.31 BTU/LB

What or Who determines design conditions...?

Pharmacies Codes
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41.34 ¥ DP Procedure
38.46 GR/LB Surgeon
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Facility Administrator/Manager
Design Professional
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LTCH Piping Schematic “1”

L R < == ]
_:;:a: v 520°F D8 40°F DB @ 45°F DB oY
e W 51.0°FWB 30.0°FWE asvw|  Cop
5277 dp — 1 S
AT wT |
( EWT
=7 o] | (o
-
Air Cooled Chiller e d

PSYCHROMETRIC | \ :‘ e 1
CHART AL |
Normal Temperature S ‘ ‘ cHw |
I-P Units [~ “To=]
SEA LEVEL | oA9TETTA| 1 | ot (s
BAROMETRIC PRESSURE: 20.921 in. HG @ | '1\\ Buffer

| | =

[

.‘\\\\I\“\. [ :——_
] N . i
\ | Building
<
-




SA
45.0°F DB
425°FWB
362 GRAB
39.8FdP

Main Chiller

)

X
X
,l‘.

X
XXX
\(

45.0°F DB
425°FWB

FAN

(o)
F=y

38.9°FWB

cc2
40.0°FD8

cC1
520°F DB
51.0Fws

g

Optional Bypass

—

Building

o
o
=
(O
&
v
. -
o
W
o0
=
—
('
T
O
=

PSYCHROMETRIC

CHART
Normal Temperature

I-P Units

SEA LEVEL

BAROMETRIC PRESSURE: 29.921 in. HG

6




LTCH Piping Schematic “3”
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LTCH Piping Schematic “4”
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Hospital Energy by End Use

45.1 % = Electric

Table 1. Annual Energy Use Summary

Annual Energy Use Summary
Legocy Scimon Creek Medical Center - 2010
Fuel |Enc Use 2010 EUI | MMBtu % Thems KWn Avz kW | Avg wsf
ooy Reheat 0.4 - 422% 421115
- 8 [reex 76 35% | 3533
- \\ -5 Senvice Hot Water 37 7% 17.053
Cool Process Steam 13.3 6.2% 61,871
g 2 _|Gcnen Lavs exc 26 2| 1291 ! ‘
i Interior Lighting 175 .2% }. 2.386.815 72 059
Misc. Equipment 279 130% 3,803.263 =34 093
""’;;:" Fichen K] 05% ‘ 261,105 30 0.06
°: \ Imazing 17 05% || 320,167 36 0.06
Plant Med. Equip. ‘G |Plant Med. Equip. 1.8 0.8% | 242958 28 0.06
0.8% Blevators 1.5 7% I 207.132 < 0.05
Imaging Kitchen Preheat Coali'r; Ql 4.2% 1241,746 142 0.30
0.8% 0.9% 3.5% Heat Rejection 05 0% | 66550 B 0.02
Pumps 122 5.675 57% | 1.662877 190 241
Misc. Equipment e HVAC Fars 8 L 10ei0 | icex | 3108591 355 076
13.0% ’ Total 2142 93,854 100% 547,665 13,210,605 1,508 2=
Process Stream .
I 6.2% Hatten, M., Van Houten, B., Burpee, H., Loveland, J. “Targeting 100! Energy Use
Interior Lighting } "\ Kitchen, Labs, etc. and Model Calibration Study for Legacy Salmon Creek Medical Center.” A Section of
8.2% i 1.2% “Advanced Energy Efficient Building Technologies for High Performance Hospitals.”
§ i | =54 9 % University of Washington, Integrated Design Lab. Funded by Department of Energy
1 FC .

and Northwest Energy Efficiency Alliance. July 2011.

Annual energy use for Legacy Salmon Creek Hospital was calculated at an EUI of 214.4 kBtu/sf-yr, based on the utility data provided by
the Hospital. The main Hospital Building consists of 465,692 square feet. The energy use breakdown shown in Table 1 was calculated
primarily using utility data and adjusted in conjunction with power monitoring system data and calibrated energy model output.
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LTCH Piping Schematic “5”
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LTCH Piping Schematic “5”
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ASHRAE 185.2 Testing for
Successful UV-C Applications

ATUH
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Why ASHRAE Standard
185.2 is Important to the
Success of Germicidal
Ultraviolet Projects

Y LAY RETCRER WALERELLS

UV devices have been incorporated into HVAC systems as part of decarbonization
efforts and to maintain coil efficiency. They are also in ASHRAE Standard 241-2023,
Controlof Infectious Aerosols. It is important to understand how the installation
environment may affect the performance of a UV-C system. ANS/ASHRAE Standard
185.2-2020, Method of Testing Ultraviolet Lamps for Use in HVAC&R Units or Air Ducts to
Inactivate Microorganisms on Iradiated Surfaces, is a test method designed specifically to
determine UV device performance when under HVAC-induced windchill conditions
based on temperature, humidity and airflow.!

Low pressure UV lamps are the most commonly used  environment. with an ideal operating temperature
UV-C source for microbial reductions in air, between 75°F - 80°F (24°C~27°C).* These
‘water and wastewater. UV was originally lamps rely on gaseous mercury to produce
used for bacterial control by Niels Ryberg the UV-C wavelengths and use a combination
Finsen (o treat tuberculosis of the skin, for
which he received the Nobel Prize in 1903
Commercial production of UV lamps began
in the early 1900s. A Cooper Hewitt lamp? is
shown here

of temperature and pressure to generate
their UV-Coutput by creatingan internal
environment for the optimum mercury
vapor pressure. When the surrounding
environment is colder or hotter than the

The performance of early, modern UV-C ideal operating lemperature, it will impact
lamps has been shown to be impacted the mercury vapor pressure and subsequent
by the temperature of its surrounding Conper Hown ¥ Lamp”  [amp performance.

Path§'to Boost Heat Pump Water Heater Installations | Campus Renovation a

Lary Flchar ‘o Wahur ER 1 enrcat 7 Evrsemaen 0 Rviea Buock P

Lesson in Energy Savings | How Minimum RH Levels Can Reduce OR Contamination

45 ASHEAE JOUANAL ammaesry SEFIEWEER 2025

13. ASHRAE. 2020. ANSI/ASHRAE Standard 185.2-2020, Method of Testing Ultraviolet Lamps for Use in HVAC&R Units or Air Ducts
to Inactivate Microorganisms on Irradiated Surfaces. Atlanta: American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.
14. Fletcher, L. 2025. Why ASHRAE Standard 185.2 is Important to the Success of Germicidal Ultraviolet Projects. ASHRAE Journal 67(9).



What Is UV?

Al Says:

“...a form of electromagnetic radiation with wavelengths shorter than visible light but longer than X-rays, making
it invisible to the human eye. The ultraviolet (UV) wavelength range is from 100 to 400 nanometers (nm). UV

radiation is typically divided into three bands: UV-A (315-400 nm), UV-B (280-315 nm), and UV-C (100-280 nm).
UV-A has the longest wavelength and least energy, while UV-C has the shortest wavelength and highest energy.”

Penetrates Earth's
N \
e
Radiation Type Radlo Microwave Infrared Visible  Ultraviolet X-ray = Gamma ray
Wavelength (m) 1072 10°° 0.5x10° 10°® 0 [

T H | ? B0 4 % @

Buildings Humans Butterflies Needle Point Protozoans Molecules  Atoms Atomic Nuclei




So Why Might Installations Fail?

Common Challenges:

1. Poor Understanding of UV sources.

2. Over Simplification of “System Sizing”.

3. Not Taking Into Account The Environment.




\

Basic Test Parameters:

1. 50% RH (+/- 10%)
Air Flow 500 fpm (8.33 fps)

3. Measure intensity at 1 meter at
55,75,and 120 F

N

Vertcal Lamp




What We Learned... 2 Different 42” HO Bulbs

DegreeF

——Intensity@ 1M —— Manufacturer's Spec.

DegreeF

Intensity @ 1M

Manufacturer's Spec.

Mfg. Spec@1 M Lamp
S 2
Description (MW/em? Wattage
42 inch T5 HO stick lamp with "short filaments" 290 100
42 inch T5 HO lamp with "long filaments" 285 105
Intensity Vs Windchill Intensity Vs Windchill
350 400
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300 285 /_\ 284 350 a2 B
270 300 301
248 300 284 284
250
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Description

Induction lamp (Figure 3)

Mfg. Spec@ 1 M Lamp
(lecmz) Wattage
1300 300

95 Watt PLL (Figure 4)

NA 95

uW/cm?

1400

1200

1000

800

400

200

Intensity Vs Windchill

PLL Bulbs
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DegreeF

——Intensity@ 1M  —— Manufacturer's Spec.
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What We Learned...LED

uW/cm2

Description
265 nm LED device 12 x 30mW (Figure 5)

Mfg. Spec@ 1M
(pW/cmz)
360,000 (360mW)*

Lamp
Wattage

NA

Intensity Vs Windchill
60
50 49 49 48 49
46
43

41 40
40
30
20
10
0

55 65 75 85 95 105 110 115

DegreeF
Intensity @ 1M




UV Modeling

CUV - UV-C ENERQY CALCULATIONS & EVAPORATOR COIL SIZING

CUSTOMER PROJVECT ASHRAE
AIR HANDLER ID ABH-1
HEIGHT -1
WIDTH 110

FRONT OF COIL AVERAGE UV-C DOSAQGE

1685 pW/cm2

FRONT OF COIL MAXIMUM UV-C DOSAQGE

2148 pw/cm2

ESTIMATED IRRADIANCE ON THE COIL FACE

Lamp Location

U
Ll
B 548888 uwjem:
|

FRONT OF COIL MAXIMUM ESTIMATED SURVIVAL TIME OF ASPERGILLUS NIGER 27 min
UV LAMP DISTANCE TO COIL .
NUMBER OF UV LAMP PER ROW 2
| |

NUMBER OF ROWS 2 \‘ s 55"

¢ - i
TOTAL NUMBER OF UV LAMPS 4
UV LAMP SIZE 64 inch . 18292449 uW/em#

[ 15091829 uwjcm:
DISTANCE OF ROW #2 FROM THE TOP OF THE COIL 22" 1189.1509 pW/cm?

. fem®

DISTANCE OF ROW #4 FROM THE TOP OF THE COIL er" 8851180 LW/

ESTIMATED SURVIVAL TIME OF ASPERGILLUS
NIGER ON THE FRONT OF THE COIL BASED ON

B 2327 min

19-23 min
E 15-19 min
. 11-15min

. 7-11 min

DISTANCE FROM LAMP

Aspergillus Niger, black mold, is found in virtually all
environments including HVAC sy and coils. A ¥
it is ona of the most difficult microbes to inactivate; because of
this it is typically used to gauge effectiveness of the UV.C
treatment system &as seen above.




Make it Simple...
PLAN FOR SUCCESS!

1. If you don’t have access to a model stop!
2. Do they have 185.2 intensity curves?
3. Isthe installation environment fully defined? (air velocity, temperature, etc.)

TAKE-AWAYS!

1. No two applications are the same!

No two UVC sources are the same!

Semi-custom or custom AHUs are rarely the same (if ever)!
Don’t think of UVC as a commodity product!

Read Ashrae Journal article regarding Standard 185.2!

ke wnN



Case Study
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Project Description
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Section OR on the floor 7

CHILLMASTER

CHILLER AS SHOWN

below. o
Disconnected CC-1 [ ™ [0,

from Level 2 glycol (I— , A
system. i & [ . : T e S
Installed water cooled = f ——

chiller to feed CC-1. Vel ! - 1
System sized for future crnd e

COML SECTION
|

CC-2 ' !
. SR
) B} WET TAP NEW CHW LINES

INTO EXISTING 5° MAINS

@ MECHANICAL PENTHOUSE PIPING PLAN - 4TH FLOOR
1/4" = 10"




Cooling Coil-1

AS



Piping Diagram
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Chiller Schedule

AS

EQUIPMENT SPECIFICATIONS TOTAL SYSTEM WATER DATA EVAPORATOR CONDENSER
Quote Number: CM05192103 rev3 Design Entering Temperature ("F) 44 °F 48.7 °F
Date: 10/1/2021 Design Leaving Temperature (°F) 36 °F 100 °F
b:e::::,:‘ Oviedo h::dlcal Center Design Flow Rate 21.0 gpm 4.5 gpm
El0viedo, Design Pressure Drop S ft Sk
Model Number: CMMCA10ANWEMPSA Fluid Max Pressure (psig) 650 psi 650 psi
Quantity: 1 Fluid Type (%) H20 H20
GENERAL DATA INDIVIDUAL MODULEIS) TOTAL SYSTEM Fouling Factor (ft2+0F*hr/BTU) 0.0001 0.0001
(rcludng pumgn asd cantrois)
- Type of Heat Exchanger Low-Temp Brazed Plate
N i Tonnage 10 tons 10 tons = - -
Design Evaporator Output @ 52hz 7 tons ¥ tors Connection Size and Type 1.5" Flange 1.5" Groowve
Minlmum Evaporator Output & 35hz 4.6 tons 4.6 tons
Design Condenser Output @ 52hz 115.6 MBH 115.6 MBH PUMP DATA EVAPORATOR CONDENSER
Refrigerant Type R410a R410a Pump Type Built-in, In-line, Centrifugal
:‘um?" u: :e!rgerant Circuits : : Redundant Pumps No
of Compressors '
Main Electrical Supply 460V/3ph/60Hz 460V/3ph/60Hz Design Flow Rate 21gpm
Estimated kW Consumption 7.3 kW 7.3 kW Design Head 30ft
Cooling Efficiency (kW/ton) 1.043 kW/ton 1.043 kW/ton Pump HP 1hp
RLA 256 A 28 A VFD Yes
MCA 24 MA Pump RLA 2
MOP 55 A 5TA ¥~ -
Weights 916 Ibs 1016 Ibs Built-in pump weight 100
Dimensions w 33" L6l" H74" |w 33° L 6L" H 74" Pump Package Dimensions
Notes:

Single point electrical

Single circuit 10 ton variable speed chiller with built-in VFD evaporator pump

Unit shall be rated for 65 RAIC through ETL listing




W

Benefits

The benefits we found with using this system are:

Unit is indoors protected from weather, NOA is not required. Maintenance is
indoors.

Unit can produce chilled water down to 34 degrees without glycol. Separate glycol
loop, pumps, expansion tank, buffer tank are not required.

Unit rejects heat to chilled water return raising temperature slightly helping low DT
and allowing the chiller to run more efficiently.

AS
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