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Presentation Objectives

Introduce Mitsubishi Electric US, Inc.
Provide an overview of the PremiSys product line

Describe the Computer Aided Product Selection Software (PremiSys
CAPS) system options

Discuss energy recovery technology

Explain system design and control

Review the DOAS market and competitive landscape
Identify other ventilation system products
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Mitsubishi Electric Automation,
Inc.

Mitsubishi Electric Automotive
America, Inc.

Mitsubishi Electric Power
Products, Inc.

Diamond Vision™ Systems

A “' Mitsubishi Electric US, Inc.

Mitsubishi Electric Visual and

Imaging Systems (ME-VIS), Inc.

Mitsubishi Electric Research

| Laboratories, Inc.

Mitsubishi Electric America
Foundation

Mitsubishi Electric US, Inc.
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Mitsubishi Electric Cooling & Heating
4 L

32 Years

Experience in the U.S. Market
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Cooling and Heating Solutions

We are the leading marketer of

Variable Refrigerant Flow
(VRF) Zoning

and split-zoning air-conditioning systems
for both commercial and residential installation.
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Industry Leader

Clear Seas

RESEARCH

MITSUBISHI 41%
ELECTRIC
COOLING & HEATING 36%
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Product Line Accolades

Clear Seas

RESEARCH

Mitsubishi Electric HVAC offers
the highest quality &

technologically advanced products
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PRODUCT OVERVIEW
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Two Product Models

MP — Packaged DX without ERV

MPE — Packaged DX with ERV




MP Model Nomenclature
Packaged DX without Energy Wheel

Model parent Cabinet size Cool/Heat Nominal capacity Version M-NET
MP = 1 =Small 60 to 360 MBH * No digit present
ME PremiSys 2 = Medium available if no M-NET
3 = Large

Cool/Heat Designation

Cooling Heating

0 = None 0 = None

1 = Packaged DX 1 = Indirect gas
2 = Split system DX 2 = Electric

3 = (future use) 3 = Hot water
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Model parent

MPE Model Nomenclature
Packaged DX with Energy Wheel

MPE -

MPE = ME
PremiSys with
ERV

Cabinet size Wheel Cool/Heat Nominal Version M-NET
Designation Capacity (PDX)
1 =Small W1 = 3623 60 to 360 MBH  * No digit present

2 = Medium W2 = 3622C available if no M-NET
3 = Large W3 = 3628C
W4 = 5245
W5 = etc...

Cool/Heat Designation

Cooling Heating

0 = None 0 = None

1 = Packaged DX 1 = Indirect gas
2 = Split system DX 2 = Electric

3 = (future use) 3 = Hot water
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Dimensions, Weights, & Configurations

Unit Size Nominal Height Width Length Intake [Condensing| Nominal Outdoor Supply Exhaust
Tonnage Section |Weight (Ibs)| Intake Discharge | Discharge
(tons)

MP-1 5-15 2,500 Bottom
or Side
MP-2  10-25 70 100 130 22 36 3,600
MP-3  15-30 82 100 143 27 32 4 500
MPE-1 5-15 58 81 169 22 30 3,600 End Bottom Side
or Side
MPE-2 10-25 70 100 184 22 36 4,900
MPE-3 15-30 82 100 205 27 32 6,200
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Product Overview

Airflow:

— 1,000 to 8,000 CFM

— 100% outdoor air
Heating:

— Indirect gas

— Hot water

— Electric
Cooling:

— Packaged air-cooled DX
Reheat Option:

— Hot gas reheat (PDX only)
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Intake and Discharge Configurations

= Qutdoor air intake — End
= Supply discharge — Bottom or side
» Exhaust discharge (MPE) — Side
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Direct-Drive Plenum Fans

» Welded-aluminum airfoil wheel
= 12 Blade design for quiet operation

= Both supply and exhaust fans are direct
drive with factory mounted VFD
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PRODUCT SELECTION
SOFTWARE
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Computer Aided Product Selection (CAPS)

[ = = = ™
e = ; . . - = = 2" g
CAPS - Partner (PreTﬁys} _ s B85 —

File Mark Help

Jobs Job 2014-11-11 09.13.47 -Mark 1 |
HeEd 00O &5 @ Model [MPE-1-W3-11-120-0

Best Available |Standard
4 -] Recent Jobs

Model | Configuration |Far1 Curves I Drawings I SDRs [ Motes | Energy Analysis | Review | Summaryl
F E Job 2014-11-1109.13.47
i[O Mark 1 Design Param. Cooling | Heating | Selection | Config f Electrical I Controls | AcCcessories N L

Standard Cooling @

Cooling Type |F‘ackagedDX | Leaving Dry Bulb {F) B5 Leaving Wet Bulb (F) 55

Reheat Method Medulating HGRH PO = Rehest Dry Bulb (F) 0 Compressor Type |Digital Scroll
Calc. Method Leaving Air Conditions Capacity Hot Gas Bypass Mo
[7] 5y BEdendad Compressor Wamanty

Performance Review

Cooling Coil Model: DX38505H10-36x35-LH Entering Wet Bulb (F): 68 Suction Temp. (F): 46.60
4.16.1023 November 6, 2014 Rows Deep: 5 Leaving Dry Bulb (F): 55.80 Refrigerant: R-410a
Fins Per Inch: 10 Leaving Wet Bulb (F): 54.50 Refrigerant Velocity: 16.8
Face Velocity fit/min): 343.00 Cooling Coil PD fin. wg): 0.317 Cond. Unit Cap. (MBH): 128.30
Entering Dy Bulb (F): 81 Caoil Type: Intertwined Capacity (MEH): 54.5
LAT (F): 720
" Please select & model from the list. [ Update Selection ]
Madel Relative Cost  OA Effectiveness  LAT DB LAT WB  Coil Capacity (Total) Coil Capacity (Sensible) G =
MPE-1-W3-120 ! L :
MPE-1-W3-150 1.07 £1.1 52.09 51.30 156.88 94.43 Di
| Jobs MPFE-1-W3-180 11 611 45 41 4385 17502 10315 By _
RADLC 3 1AFA 170 1791 T o E4d AN E7 AR 1941 TN 041 A MM
4 1 F
Updates and settings l |
Continue Selection
CAPS Live news ]

Version 4161023 Compact  Single-user  Office 2688




CAPS Options

Features Availability Features Availability
Heating options Indirect gas Compressor type Digital scroll
Electric Reheat None
Hot water Modulating HGRH
Cooling options Packaged DX Voltage 208/3
Arrangement 100% Outdoor air 230/3
460/3
575/3

Mounting location  Outdoor only
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CAPS Options, continued

Features Indirect Gas Electric Heat Hot Water
Heat each/type Stainless steel Open element Fin-tube coll
Capacity 100 — 500MBH Up to 100kW 1 row & 2 row
Turndown 4:1 Modulating SCR control Modulating (valves by
others)

Voltage 208/3 208/3 208/3

230/3 230/3 230/3

460/3 460/3 460/3

575/3 575/3 575/3
Mounting location  Outdoor only Indoor and outdoor Indoor and outdoor
Special options Single-point power N/A

(heating only and
heating + reheat)

Extended warranty Standard, 5 yr, or 10 yr Standard Standard
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CAPS Options, continued

Features RVE-35 RVE-50 RVE-80 Features
Wheel diameter 36" 52" 58” Frost controls
Wheel thickness 1.5” 1.5” 1.5”
3.0” 3.0" 3.0”
Outdoor air
intake

Exhaust air filters

Return air
dampers

Recirc air damper
Weatherhood

Unoccupied
recirc damper

Availability

Electric preheat
Timed exhaust
Modulating wheel

2" MERV 8
2" MERV 13
2" MERV 8 and 2" MERV13

2" MERV 8

None
Low leakage

None
Downturned
No
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CAPS Options, continued

Features Available Options

Control options Microprocessor
Microprocessor — M-NET

Supply fan controls Constant volume
CO2 by factory
Network control

Exhaust fan controls Constant volume
Supply tracking
Network control

Economizer controls Temperature
Temp/dew point

Energy wheel controls None
Stop wheel
Modulating wheel

BMS protocols BACnet MSTP
BACnet IP
LonWorks
ModBus RTU
ModBus TCP/IP
M-NET

Room sensing options None MITSUBISHI

ELECTRIC

COOLING & HEATING

RH sensor




ENERGY RECOVERY
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Energy Recovery Benefits

» Reduction of:
— OA cooling load by 3 - 4 tons per 1,000 CFM
— Heating and cooling energy consumption
— Variability in air conditions entering the cooling coil
= Conforms with industry standards:
— ASHRAE, 90.1-2010
— |[ECC 2012
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Energy Recovery Technology

\

vV

Run around Heat pipe heat exchanger Plate exchanger Energy wheel
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Effectiveness: 20 points

= 20 points of effectiveness means:

— 1 ton of cooling per 1000 cfm
» $750 per ton for air handling units
» $2,000 per ton for high percentage outdoor air equipment

— Are code requirements met with unbalanced airflows?
» Effectiveness directly related to amount of exhaust air.

« Not enough exhaust air and the device effectiveness is too low to meet
code.
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Total Energy Wheels

= Types:

— Polymer (1.5” — 3” deep)

— Aluminum or synthetic fiber (4" — 12" deep)
= Remove sensible (air) and latent (moisture) heat
» Have an efficiency range of 70-80%

— Heat transfer

— Moisture transfer

— Total effectiveness / —
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Energy Recovery Savings

Target effectiveness is 70%

Rules of Thumb:

= 3-4 tons of A/C per 1,000 CFM OA

= $400-$500 annually per 1,000 CFM OA
— Based on 40 hrs of operation/week
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SCHEMATIC DESIGNS
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Example Schematic

i =

ﬁ‘ | Packaged <=
DOAS

-l ’ =)

LA LN LA A =By G N L T T
Jol LY B ol r A 4 L) THES SR T S F et B = P
v s g T, gl e TR T tat o AT k I L L TR -
ot e, ey e N A L RN R e N e T TR v RETARERTY
5 't
-."'r | I
- =
1
H i
e s
P I I s
— e ————
4, LA
X
=l D e, e ]
rl':_ : : . [
o o
1] ol
:
b i

o
A
i bt
o i
= P
".h. L a
" 19
.5 Fis
gl "
- et
i..' e
i * h o
rl'- g
4 A
ko B
I -}
& k
H 9
| ;
e —r 3
o T ot W Ay 1o i P - e ] T v
Fa s LR ] L e S = ta i ) = - X Y . e
¥ L LT3 P FRiFh & o g A A s s £ A el Ask T A l_':‘ ar 5 ..r‘_"i_ I'J“"l S
t o

MITSUBISHI

ELECTRIC

COOLING & HEATING




Example Schematic

Integrated with VRF Indoor Units

tside Air

Supply Air Return Air

A 4
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Example Schematic
Complete DOAS

4--))-\*
_,..-"'. ek
< < é ==
=

T S A o T T R S S T e L T L e e o T R R S L e T e LT Y O ERARS
i e S R R o N RS S L RO Pl R SR T L SO il RE A e R R R s T .l -’h E " ﬂr -i'

/ ) OutS|de» Y

[ E— [ — | S—

Supply Air Return Air

A 4

MITSUBISHI

ELECTRIC




CONTROLS
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Controls Schematic

MPE (Packaged)

T -

N OccupigawSensor /
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Controls Schematic

BACnhet

/ M-NET

MPE (Packaged)

“Mh“‘ S—

\ Occupié-a“'Sensor J
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PAC-M100-A Control Options

= ON/OFF
» Discharge temperature
— Default: DOAS unit discharge (55°-90° F)
— Option: Reset Schedule
— Alarm
— Read only
— Reset

Note: To use these functions through the M-NET, they must be activated
In the unit microprocessor by choosing BMS as the source
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Auto (Reset Schedule)

Supply Air Temperature

VRF & PremiSys:
Integrated Control Function

PAC-M100-A Control Options

Control M

M Condition List

Premisys®

-

AUTO |Outdocs Reset] Control

System Supply Air will operate based on the Outdoor Resst Settings

Thils is the best control method wien the DOAS & providing &ir inte VFR Indoor Units
1 Lemwe the switches in factory default position on the intenface comtrod boand

2. Set Microprecesser “Supply Temp Set Paint” source to BMS

3. Set Microprocessor "ON/OFF" conkrol source to BMS

4,100 central controfier, set the system group ta ON

3. 0n central controfier, set the system group modeto Auto

Thee Set Tamp. CANROT be changed while opersting in the suts mode

Thee current Set Tem. will b2 displayed

Sae VAF ana Premisys Integrated Control Function aiow for o
of Mode prohibit

Note:
— ——— Maode prohibit can be ON of OFF

[(=IF@E

Frohibit Remate Controber Operstion
e 01 %ugb B oo Terp, B
P ——

®Cans

B Condition List Controlling System Suppty Air Temp Sam the central contraller
System Supply Air Temp will operate based on the setting in the central controfier
Thiz i the Dest control method when air iz directly into the space

= Premisys®

ON IOFE 1 Lewve the Dip switches in factory setting position on the interface control board
0
¥ OR - — 2 Set Microproceszor "Suppily Temp Set Faint™ source to BMS
e s YA z i /T
Made (100 EEE Bsto 3. Set Microproceszor "ON/OFF* control source to BMS
m].nh,_-fl e 4.0n central cantrofier, turn the system sroup ta ON

— 5.0m cEntral controdier, turn the System sroup mods o Cool or Hest
The Set Temga. for Coed or Hest mode will be the sme
The unit will detarmine the Mode automistically
— . 5et the et Tema. o a temperature that represents the awerage spec
szrved oy this DOAS umit, for example 72° F

Rote:
—_ —— Mo prohibit can be ON or OFF
See VRF and Premisys Integrated Control Functicn below

OFF when providing ir directty to the space
Hodd
an gore
L IR | alis )
M Condition List WF and Premisys Integrated Controd Funcion .
Thiz function will overide the Supply Aif Temperature setpeint in the above
= . cantrol setups
J Premisys Best used when the sir is sapplied to the VRF indoor units
Wihen 21 indoar Lnits are in Cool mods and thermal O
the reneat will be turned off and 33° F air will be sunplied
Hea) BAuto

Prahiit Remots Conlroti: Dpersbon
= crager %'ﬂ;;" = caitenp. = FimscSion

Hald

- Under Prohisit Remots Controllar Operation, uza the MODE prohisit switch
to Bctivate =nd desctivats the this function
Frofioit as shown, turns the function OFF

/ Fesmit position turns the function ON

‘ool mose function anly
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SW4 Dip Switch Settings

Supply air Setpaint
[ swa- ] SWA -
§ | Higher Setpcint E|7| 8|9 1.1 Lot Setpoint

= . 0 .
L 1
= m Outdoor Air Reset Function
. s Factory Setting
= 5
E 6 ’ -~ \
& § Higher
= o { ?05 i gl 70F
= i \ — e
= e 65F 65F
B2 [X] \
o as Supply Air 60F \ B60F
- - Setpoint L T
- " 55F ower 4 ey
L3 &7 “q. F
[~ [ s
= [ S0F SOF
™ n
T n
] 5] 45F| 45F
- = 50F 55F 60F 65F FOF
= = Outdoor Air Temperature

Outdoor Air Reset Function

SW3 Dip Switch Settings Factory Setting

Ouitdadr Alr Temperatung
SW3 - I I SW3 - I

1lz2]z]a s| Higher Setpeint |5 HIEIE] m‘ Lowser Setpoint , 70F \ TJOF

s 65F

65F

LlE|E|Ele
I

3 Supply Air  60F \ 60F
= m Setpoint
5 5 55F I 55F
s ]
-} 39 I
& &0 S50F S50F
& L)
m = 45F 2T ower #1™ Higher asF
= = 50F \ 55h 60F \  65F 70F
) & o -
- = Outdoor Air Temperature

E
2
H

B

HIE
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CITY MULTI Systems and PremiSys

. CHﬂdiIiﬂﬁ LiSI WRF and Premisys Integrated Control Function
This function will overide the Supply Air Temperature setpoint in the above

— . & control setups

=1 IE'FET'Ill S E Best used when the air is supplied to the VRF indeor units

IoN  IOFE Wwhien all indoor units are in Cool mode and thermal OM,

the reheat will be turned off and 55° F air will be supgplied
Wode Lot Heat BAuto Under Prohibit Remote Contraller Operation, use the MODE prahibit switch
By ~ to activate and deactivate the this function
— Prohibit as shown, turns the function OFF
E"F T f Permit position turns the function ON

Cool mode function only

Prohibit Eemate Controller I:pnﬂlhn
B2 v yioEE %uﬂ;sﬁ" B cor Ternp. == EiterSign

Hold

ON - WOFF
P =mcel [y ]
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CITY MULTI Systems and PremiSys

One CITY MULTI System and one PremiSys Unit

Address 05
h‘l
IDU-01 IDU-02 IDU-03 IDL-04
Address 01 Address 02 Address 03 Address 04
IDU-1 IDU-2 IDU-3 IDU-4 DOAS
Address 01 02 03 04 as
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CITY MULTI Systems and PremiSys

One CITY MULTI System and Two PremiSys Units

Address 05 Address 10

B B
g : T

[moa] [we] [owe] [oe]

Address 01 Address 02 Address 03 Address 04 Address 06 Address 07 Address 08 Address 09

IDU-1 IDU-2 IDU-3 IDU-4 DOAS-1 IDU-B IDU-7 IDU-8 IDU-9 DOAS-2
Address 01 02 03 0 0% 0& 7 08 O 10
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CITY MULTI Systems and PremiSys

Two CITY MULTI System and One PremiSys Unit

Address 09
- -
=
- =
=
i
=
izl
oa] [ma] [l
Address 01 Address 02 Address 03 Address 04 Address 05 Address 06 Address 07 Address 08
IDU-1 IDU-2 IDU-3 IDU-4 IDU-5 IDU-6 IDU-7 IDU-8 DOAS-1
Address 01 02 03 04 05 06 o7 08 09
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DOAS MARKET
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US market for DOAS in 2012.
Number of units by CFM rate.

2,269 2,836

2,836

5,388

7,090

7,941

®400to 1,000 CFM  ® 1,000 to 2,500 CFM
2,500 to 5,000 CFM = 5,000 to 7,500 CFM
® 7,500 to 10,000 CFM = Over 10,000 CFM

Source: BSRIA

DOAS Total Market

US market for DOAS in 2012.
Revenues in US$ million by CFM rate.

81.7 13.6 539

158.8

201.0

®400to 1,000 CFM  m 1,000 to 2,500 CFM
2,500 to 5,000 CFM m 5,000 to 7,500 CFM
® 7,500 to 10,000 CFM = Over 10,000 CFM
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Energy Recovery Market

US market for DOAS in 2012. US market for DOAS in 2012.
Number of units by energy Revenues in US$ million by
recovery. energy recovery.

® Without Energy Recovery ® With Energy Recovery ® Without Energy Recovery ®With Energy Recovery

Source: BSRIA
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DOAS Market by Vertical

US market for DOAS in 2012.
Number of units by CFM rate.

10% 15%

25%

30%

20%

® Education

® Hospitality, leisure, and religious
Large retail including grocery stores

m Healthcare (hospitals)

m Other

Source: BSRIA

US market for DOAS in 2012.
Number of units (%) by application.

5%

0
40% 5504

®E New built = Refurbishment Replacement/retrofit
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The US market for DOAS. 3 scenario forecast
in number of units from 2013 to 2017

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

0
2012 2013 2014

Source: BSRIA

2015

2006 2017

=== HIGH
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".."i‘v.l:.!
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\.IJ:II- "

= = == LOW
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VIO LIRS

DOAS Forecast

The US market for DOAS. 3 scenario forecast
in value (US$ M) from 2013 to 2017
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1000 ValUlL
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400
200
0

2002 2013 2014 2005 2006 2000
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Competitive Landscape

2012 Market Shares for DOAS in value

1%
1% \ H Aaon
® Munters
® Daikin McQuay
® Greenheck
® Trane
m Carrier
= JCI
®m CES Group
Valent Unison (part of Greenheck Group)
® Addison (also OEM for Carrier)
= Semco
Modine
Others

Source: BSRIA
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COMPETITION
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1,000
1,500
2,000
2,500
3,000
3,500
4,000
4,500
5,000
5,500
6,000
6,500
7,000
7,500
8,000
8,500
9,000
9,500
10,000
11,000
12,000

Ii

I

| MPE-1
|5-15 tons
I

MPE-2
10-25
tons

Comparison Summary

A
Cabinet
6-10 tons

B
Cabinet

MPE-3
15-30
tons

9-15 tons

L

|

C
Cabinet
16-30
tons

L

D
Cabinet
26-70
tons

A
Cabinet
3-6 tons

B
Cabinet
7.5-15

OAL
3-9 tons

OAU1
5-15 tons

| tons

| I
L

L

]

|

OAU2
15-30
tons

OAU3
30-54
tons
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PremiSys Advantages

” - o

Superior fan construction

Flexible unit configuration (side supply)
Standard 2" base insulation

Standard 2" wall insulation

= Easy to use controls

MITSUBISHI
ELECTRIC

COOLING & HEATING




VENTILATION LINEUP
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Ventilation Products

PEFY-AF PremiSys

300 F300RX5-E

470 F470RX5-E

500

600 F600RX5-E

750

1,000 MP(E)
1,200 CFM / CFMR F1200RX5-E MP(E)
2,000 MP(E)
3,000 MP(E)
4,000 MP(E)
5,000+ MP(E)
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PEFY-AF DOAS System Components

Non-Reheat System Reheat System

= 100% OSA indoor unit = 100% OSA reheat indoor unit
(PEFY- AF1200CFM) (PEFY-AF1200CMFR)

= 10 Ton Y-Series unit = 10 Ton R2-Series unit

= SmartME controller = BC controller

= SmartME controller
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Lossnay Energy Recovery Ventilator (ERV)

= Four models available:
— 300 CFM
— 470 CFM
— 600 CFM
— 1,200 CFM
= Fully integrated controls
— CITYMULTI M-NET compatible

LGH-F300RX5
LGH-F470RX5
LGH-F600RX5 (@

LGH-F1200RX5 |

PZ-60
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PremiSys Premier VRF Ventilation Solutions

Questions?
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