Mitsubishi Electric Sales Canada
Air Source Heat Pump Water Heater



QAHV-N136TAU-HPB



CO, — clean, green,
natural refrigerant

Decarbonize your water without compromise.

® QAHV adopts CO, (R744) as a refrigerant, which does not destroy
the ozone layer (ODP=0)

® By utilizing a natural CO, refrigerant that’s environmentally
friendly, QAHV has a GWP of 1. This helps contribute to the
reduction of CO, emissions.



Typical Heater Type



QAHV-N136TAU-HPB
Multiple module combination (Up to 16 Units)
High capacity per module
Utilizes Natural refrigerant (CO2)
High efficiency (Achieved COP 4.11%)
Supply high temperature hot water (Up to 176°F/80°C)
Operable even at low outdoor temp of -13°F/-25°C™

BMS connection (Modbus)



QAHV Hot Water Heat Pump



Built-in Pump




Sound Pressure Level: 56 dB
Operation mode: Energy saving operation 1 mode
Outdoor temperature: 80.6°F (27°C)
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Stratification is IMPORTANT!

Horizontal Tank is Not Ideal



At outdoor temperature 36°F (2°C) or higher, this mode operates consistently at
136,480 Btu/h (40 kW).

Outlet water temperature 170°F (77°C)
Energy saving operation 1 mode
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Source: Mitsubishi MEES17K020
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Source: Mitsubishi MEES17K020
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Fitness center

* QAHV + Sealed hot water storage tank with coil
Schedule: Dec 2014 started
Usage QAHYV to be used for gym, sanitary, hot water
usage (shower)
System: QAHY 56 kw = 1 + Hot water tank 400 L = 10
Sealed hot water storage tank with coil x 2

Source: Mitsubishi MEES17K020
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Calculate Hot Water Load

ASHRAE Applications Service Water Heating
— Estimate Loads based on occupancy and loads

ASPE
— Domestic Water Heating Design Manual

Various Sizing Calculator

MESCA recommend one or combination of following
— Review existing buildings with similar size and occupancy
— Tank size can be based on Peak Load for various hours
— Run the QAHYV for longer period of time
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Air Source Heat Pump Hot Water Heater

Qutlet water temperature 170°F (77°C)
Energy saving operation 1 mode
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Hot Water Load

Business Hotel

Source: Mitsubishi MEES17K020
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https://climate.weather.gc.ca/historical_data/search_historic_data_e.html

Operation modes

Maximum capacity operation

Operates at the maximum compressor frequency, regardless of the outdoor temperature. This mode is suitable
when hot water needs to be generated quickly at the maximum capacity.

Energy saving operation 1 (Factory setting)

At outdoor temperature 36°F (2°C) or higher, this mode operates consistently at 136,480 Btu/h (40 kW).

This mode is suitable for keeping the power consumption down.

Energy saving operation 2
This mode operates with the maximum heating capacity of 176,000 Btwh (50 kKW).

With reference to 136,480 Btu/h (40 KW) operation, when inlet water temperature lowers, the capacity is

increased up to 176,000 Btu'h (50 KW) to maintain the amount of outlet hot water.

* Capacity mode table

mode input
Max capacity operation Capacity mode 1lcut
Energy saving operation 1 Capacity mode 1,2[short]
(factory setting)
Capacity mode 1lshort
Energy saving operation 2 Capacity mode 2 cut]

A2V

-
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At outdoor temperature 36°F (2°C) or higher, this mode operates consistently at 136,480 Btu/h (40 kW).
This mode is suitable for keeping the power consumption down.

Outlet water temperature 170°F (77°C)
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Operates at the maximum compressor frequency, regardless of the outdoor
temperature. This mode is suitable when hot water needs to be generated quickly at the
maximum capacity.
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This mode operates with the maximum heating capacity of 176,000 Btu/h (50 kW).
With reference to 136,480 Btu/h (40 kW) operation, when inlet water temperature lowers, the capacity
is increased up to 176,000 Btu/h (50 kW) to maintain the amount of outlet hot water.
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Qutlet water temperature 170°F (77°C)

Mode Selection based on Application
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Sample Configuration



Sample Configuration

Source Data: Historical Data - Climate - Environment and Climate Change Canada (weather.gc.ca)
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https://climate.weather.gc.ca/historical_data/search_historic_data_e.html

Carwash (Sater)
Outdoor carwash with 4 wash stations.

Production of tap water and heating to the
outdoor floor heating.
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Single Unit

*Minimum total amount of
retained water on the QAHYV side
is 10.6 gal (40 L).

28



29



*Minimum total amount of
retained water on the QAHV side
is 10.6 gal (40 L).

4-2-3. Selection criteria for heat exchanger
Step 1 Determination of prerequisites for selection

1. Heat exchanger capacity 40000 W (136000 BTU/h)

2. Estimation of outlet hot water and inlet water temperatures
As a guide, select a heat exchanger of which the temperature difference between the high temperature section
and the low temperature section will be 5°C (9°F) or below.

2-1. Outlet hot water temperature (when secondary side outlet hot water temperature is set to 65°C (149°F) (setting

at the time of shipment))

* Secondary side circuit outlet hot water temperature: 65°C (149°F)
+ Unit outlet hot water temperature: 70°C (158°F)

2-2. Inlet water temperature
+ Secondary side inlet water temperature: 10°C (50°F)
* Unit inlet water temperature: 15°C (59°F)

3. Used flow rate
(40000 W/(70-15)°C/4200 J/kg+*K) x 60 s = 10.4 kg/min = 10.4 ¥/min = 2.74 GPM

Step 2 Determination of model
Notes on selection
* Select a heat exchanger that allows water to pass through both of the flow channels.
+ Select a heat exchanger so that the pressure applied to the heat exchanger in the on-site system will not
exceed the maximum operating pressure of the heat exchanger.
+ Select a heat exchanger that allows flowing at a flow rate of maximum 30 ¥min (7.9 GPM).
* Select a heat exchanger with a capacity of at least 40000 W (136000 BTU/h).
* Ensure that the shearing stress at the flow rate to be used will be 16 Pa (0.01 ftAqg) or more. (Refer to step 4.)
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Field Supply Equipment

B Hermetic type storage tank
B Heat exchanger
B Pump

B Expansion Tank
m Others

QAHYV System Schematic



Installation Space requirement

Net weight:

70in. 895 Ibs (406

1777 mm
( ) kg)

2?%613/;?“';1- o 48-1/16in. mm
§ (1220 mm) <PLAN> (in.)
= SERVICE SPACE VENTILATION SPACE
8
z
E
u
- 7

VENTILATIONsSERVICE SPACE

MORE THAN 50(2)
MORE THAN 50(2)

MORE THAN 500(19-11/16)

+Piping length restrictions
The maximum piping length is 60 m (196 ft).

Notes on Water pipe installation

The maximum piping length is 196 ft (60 m).

nlet water
pressure > 0 ftAq
MPa)

Inlet water
pressure < 168
(0.

«In case of installed the unit above the storage tank

Decide the height so that the unit inlet water
pressure will not be negative for the tank
pressure.

«In case of installed the unit below the storage
tank
Decide the height so that the unit inlet water
pressure will be 168 ftAq (0.5 MPa) or below for
the tank pressure.

* When the heat exchanger is installed in the secondary side,
the restrictions related to the inlet water pressure still apply.

Select appropriate diameter pipes to prevent negative pressure from the pumping head and the pressure loss in the pipes.
Pumping head (when maximum flow rate is 20.5 #/mm (5.4GPM): 68 kPa (22.8 ftAq)
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* When no secondary-side control is used, items 12 through 24 are not required.

I Unit heating circuit Il Secondary side circuit

No. Component Application
1 Union joints/flange joints Required to allow for a replacement of equipment.
2 Thermometer Required to check the performance and monitor the operation of the units.
3 Water pressure gauge Recommended for checking the operation status.
4 Valve Required to allow for a replacement or cleaning of the flow adjuster.
5 Flexible joint Recommended to prevent the noise and vibration from the pump from being transmitted.
Install the drain pipe with a downward inclination of between 1/100 and 1/200. To prevent drain water from freezing in winter, install the drain pipe as steep an angle
6 Drain pipe as practically possible and minimize the straight line. For cold climate installation, take an appropriate measure (e.g., drain heater) to prevent the drain water from
freezing.
7 Strainer Install a strainer near the unit to keep foreign materials from entering the water-side head exchanger.
Air vent valve Install air venting valves to the places where air can accumulate. Automatic air vent valves are effective.
Water pipe Use pipes that allow for easy air purging, and provide adequate insulation.
10 Drain valve Install drain valves so that water can be drained for servicing.
11 Expansion tank Select an expansion tank that is suitable for the system.




I Unit heating circuit

* When no secondary-side control is used, items 12 through 24 are not required.

Il Secondary side circuit

No. Component Application

12 Flow sensor (Optional parts) Measures and controls the secondary side flow rate

13 Temperature sensor (Optional parts) Measures and controls the secondary side outlet hot water temperature

14 Plate heat exchanger Exchanges heat between hot water output from the unit and water input from the tank
15 Pump + Flow rate adjustment device Outputs hot water from the secondary side and adjusts the flow rate

16 Water piping Water flow channel

17 Anti-freeze heater Prevents pipe damage due to freezing of the water circuit

18 Union joint Improves the workability of replacing equipment

19 Valve Improves the workability of cleaning the heat exchanger and replacing parts

20 Strainer Prevents foreign materials from entering into the heat exchanger

21 Air vent valve Bleeds air from the pipe

22 Flexible joint Prevents the propagation of vibration

23 Water pressure gauge Used to check the operation status

24 Expansion tank Absorbs excessive water pressure due to expansion caused by a rise in temperature
25 Drain valve Improves workability of replacing equipment

26 Safety valve Prevents rupturing of the water circuit




Control Method



v e ey O€TVICE Manual Page 84 of 180

When using a local controller, refer to the table below for the types of input/output signals that are available and the operations that
comrespond to the signals.
External Input/Output

Input Dry contact ON (Close) OFF (Open) Termina | Three-sensor method | Localcontrol
type block! Six-sensor method method
connector b
main | S0 | sub | main | sub
sensor unit | unit | unit
{a) UNIT Run/ The unit will go into operation when the wa- | The unit will stop except TBE
OPERATION | Stop | ter temperature drops below the preset tem- | when the unitis in the Anti- [ 2324 | A *3 - o | -
perature Freeze mode.
(t) FAN MODE | Forced’ | The fan will remain in operation afterthe | The fan will stop when the | TBS
Normal | compressor has stopped (including when COMPressor siops. 34-35 A - A -
the OPERATION status is *STOF).
(c) PEAK- OnfOff | The unit will operate at or below the maxi- TBS
DEMAND mum capacity level that was set for the 19-20
CONTROL Peak—depr:nz «control setting. A & A & A
(d) Hot water On/Off | Heating operation with the set outlet hot wa- | Stop TBE . ~ ~
storage mode ter temperature 3233 Ay o
() Low-noise On/Off | Operationusing the set capacity as an upper | Normal operation TBE
mode limit 21-24 A A Al A A
Analog Torminal | iy | % | sub | main | sub
block! sensor | S85°" | wnit | unit | untt
connector 2
(fy WATER TEMP ‘Water temperature control can be set by using the external analog input to | CN421
SETTING CONTROL the CN421 on the circuit board. One analog input type can be selected 2(+)-3(-) A - s -
from the following types: 4-20 mA, -5V, 0-10'V, or 2-10 V.
(g) EXTERNAL WATER TB5 R
SENSOR 1 {optional) 2526 (o]
(h) EXTERNAL WATER TB5 _
‘SENSOR 2 (optional) 27-28 o
() EXTERNAL WATER TBS _
SENSOR 3 27-30 o]
() EXTERNAL WATER 185
SENSOR (secondary T1-T2 0% | 0" |0 0| o
circuit)
EXTERNAL PUMP CNE12 - - ., , -
w(samm!alymmuit) 13 0| 0™ | 0" 0" 0
(I FLOW SENSOR TB4 - -, ., s, -
(secondary circuit) 13-14 o | o |o™| oM o™
(m) FLOW ADJUSTMENT TB6
DEVICE (secondary 10-12 0| 0|0 o4 o4
circuit)
QOutput | Contact type Conditions in which the contact closes Conditions in which the Termina | o0 sub sub | main | sub
type (turns on) contact opens (turns off) :obrfrf’eﬂor sensor | %29 | Gt | "Gnit | une
(NERROR Closel | The unit has made an abnormal stop. During normal operation TB8
INDICATOR | Open 74-75 A A A A ] A
(0) OPERATION | Close/ | The "Unit Operation™ contact (item (a) The "Unit Operation” con- | TB8
INDICATOR | Open | above) or the ONIOFF button on the remote | tact (item (a) above) or the | 72-73
controller is ON. ON/OFF bution on the re- A AL A ALA
mote controller is OFF.
(p) Emergency | Close/ | Outside temperature is at or below 1°C Outside temperature is at or | CN512
signal (for Open | (34°F) abave 3°C (37°F) 57 A A Alala
exira heater)
(a) EXTERNAL | Close/ | During freeze-up protection uparamn Other than the items at left | TB8
DEVICE Open | During pump residue operation 85-87 A iy Al A A
RC/ REMOTE PAR-W31MAA TBS _ _
sC/ CONTROLLER RA-RB A
W-NET SYSTEM AE-200 TB7
CONTROLLER MAMB | 4 N N
M-NET - 783 o o
Mame | 05| O | O |0 O

O Setting required

A Settings are required as needed

- No settings required

*1  When AE-200 is connected, leave the power jumper on the outdoor unit as it is (Connected to CN41 at factory shipment).
If the power jumper is connected to CN40, power will excessively be supplied and AE-200 will not properly function.

*2  Only Six-sensor method.

*3 Required if not connected to PAR-W31MAA and AE-200.

*4 Required only when secondary control is enabled.

*5  Required only when multiple units are connected.

el | |board ‘
Control Board e ‘ !
CN105 L= TERMINAL| L
® LED4:Power supply S
LED1 Oﬁéiﬁ EE ‘ Capacaty moda 1 !
Fmrmni I apacaty mode 2 ‘
CN1428[=]
LED3:Romote contol D‘UE:E ¥~ Fan mode ‘
:Remote controller
lit while energized ey T::_ —+ (Forced/Normal) !
u1 s U3 | 21 ) No—‘ubltage‘
DC12V+ CNi42C [ [Jas=" — 7 21-24 Low-noise mode - contact
” INE | ({low noise/by ordinary) | input I
- AN e e |
Unit address setting UP swet bl i 24 | 23-24 Run(Run/Stop) w
— TBS
SWS1 Sws2 CNIROE I ‘
Aflo be Dluglalin- 119 g MomallE i
I el
IBB?::*::“?:JG) o T e |
T
I
reuore [ |
ENTER = ‘ E | ‘
= mergency signa
OFF ON OFF ONOFF ON CNE12 o ::) ! (forergtra r'?rea er) |
1 1 1 "
2% 2% zg yellow EE ::D ‘ External device signal ‘
3D 3@ 3D — I
40D 4@D 4CD b |
sAD s SAD onstt o8 ‘
60D 6CHD 60D biue — — 74 ) No-voltage
7D 7dD TAD 06 [ 75 Error display output + contact |
8D @D 8dD ] [, output ‘
9D 9D 9@ e I ion di
10D 100D 100D ensto o s Operation display output !
SW3  Sw2  Swi “ i 9 External device
°;:°)N X0 [ tde7 connecting terminal
1
ra Optional remote controller
® LED2:CPU in 2D il connecting terminal |
. RB
operation Sw421 Tes (Non-polarized) ‘
1 I
= 12
N eliow b ﬂ}a External INV ‘
CNLVA  CNLVB  CNLVB2 CNTYPY | TE8 |
blue red n__ CNLVC black
[ 456] [123dass|[123][ 458] |_ _____ —_ J

1]
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External Control or Single Sensor Control

* Each unit is operated individually by connecting a dry contact switch/relay to each unit.

External

—

Unit (MAIN circuit)

PCB

temperature
sensor

/

Field-supplied dry contact
switch/relay or remote
controller (PAR-W31MAA) or
centralized controller (AE-200)

External

—

Unit (MAIN circuit)

PCB

temperature
sensor

/

Field-supplied dry contact
switch/relay or remote
controller (FAR-W31MAA) or
centralized controller (AE-200)
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PAR-W31 or AE-200 is required



6 Sensor Control Method

*Each QAHV will require a dedicated heat exchanger

1

2

3

/

L

Storage tank

M-NET cable

1

2

3

/

bl

Storage tank

M-MET cable



AE-200

HWHP operation screen (QAHV)

[lEHnt Water Supplyl

Mode ~  Set Temp.  FanMode

Hode setting
Op. ON sensor Op. OFF sensor DOp. ON differential

Sensor 1 Sensor 2 m

Prohibit Remote Controller Schedule

o || cocel |

Apportion function NOT available.
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Up to 16 Units/ 2176 MBH Total

— —\ —

External Unit (MAIN circult) Unit (MAIN circui) Urit (MAIN circult)
water PCB PCB PCB
tEmr}EI‘E‘tUI‘E - I EE R R R R R R E E E Y] -
f" \ "y

SENS0r \
Main unit
|1
L

Field-supplied dry contact
switch/relay or remote

; "n"th unit

\ 1 Inter-unit wiring
controller (PAR-W3IMAA)Qr |/  TTTTTTTTTTTTTYYTY TTTT T TTTTTT (M-MET line)
centralized controller (AE-200)
SW2-9: OM SW2-6: OFF SW2-6: OFF
Address: 1 SW2-9: ON SW2-9: ON
Address: 2 Address: 1 +n

* The main unit is the unit to which an external water temperature sensor is connected.

{ * ) Main/Sub units and switch settings

SWz2-9
( Multiple system)

Main unit {Unit to which the external
water temperature sensor is connected.) ON




Adding QAHV to existing Atmospheric Boiler Plant
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Opportunity



QAHV-N136TAU-HPB
Multiple module combination
High capacity per module
Utilizes Natural refrigerant (COz2)
High efficiency (Achieved COP 4.11™)
Supply high temperature hot water (Up to 176°F/80°C)
Operable even at low outdoor temp of -13°F/-25°C*

External Control available

*1 Under normal heating conditions at the outdoor temperature of 80.6°FDB/71.2°FWB (27.0°CDB/21.8°CWB), the outlet water temperature of 120°F (48.9°C), and the inlet water temperature of 70°F (21.1°C).
*2 Maximum outlet hot water temp on secondary side is 158°F/70°C.

*Specifications are subject to change without notice



Discussion
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