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                     MECHANICAL ABBREVIATIONS                     

CST COLD STORAGE TANK                                 
ERV ENERGY RECOVERY VENTILATOR
FCU FAN COIL UNIT
HPD HEAT PUMP DEHUMIDIFIER
HP HEAT PUMP
PCM PHASE CHANGE MATERIAL
RPB RADIANT PANEL BOARD
RPM RADIANT PANEL MANIFOLD
WP WATER PUMP
SP SUPPLY PLENUM
RP RETURN PLENUM
DP DIFFUSER PLENUM
SG SUPPLY GRILLE
IG INTAKE GRILLE
EG EXHAUST GRILLE
RG RETURN GRILLE
CD CEILING DIFFUSER
E/A EXHAUST AIR
R/A RETURN AIR
F/A FRESH AIR
S/A SUPPLY AIR
MAP MAINTANACE ACCESS PANELS
HCB HVAC CONTROLLER BOARD
HCP HVAC CONTROL POWER (230V/24V AC TRANSFORMER)

RECTANGULAR VOLUME CONTROL 
DAMPER

ROUND VOLUME CONTROL 
DAMPER

GLOBE VALVE

3-WAY VALVE

MECHANICAL SYMBOLS

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

A

B

C

D

E

F

G

Team:

Address:

Contact:

TEAM UOW

UNIVERSITY OF WOLLONGONG
WOLLONGONG

NSW, AUSTRALIA 2522

sd-2018@uow.edu.au
www.desertrosehouse.com.au

Client:

Dubai Electricity and Water Authority

AMENDMENTS

REV. DESCRIPTION DATE DRAWN CHECK

COPYRIGHT

LOT                                  # M

DRAWER

CHECKED

DATE

SCALE

None; Project is Public

SHEET:

@ A3As indicated

MECHANICAL
LEGENDS

ME-002
C. MCDOWELL

R. AHMED

23-04-2018 1 OF 1

 1 : 1

Mechanical Legends
 1 : 20

Mechanical Symbols



ø150 mm

ø150 mm

250 mmø-200 mmø-150 mmø

250 mmø-250 mmø

ø250 mm
H

P
D

200 mmx600 mm-200 mmx600
mm

CDCD

CD

CD

RG

RG

SG

IG

IG/EG

FCU 2

NOTES:
1. ALL RIGID AND FLEXIBLE DUCTS HAVE 50MM 

THICK INSULATION
2. FCU 1, SP 1 AND RP 1 ARE PLACED ON THE 

BATHROOM CEILING UNDER THE 
RECTANGULAR RIGID DUCT CONNECT TO THE 
RETURN AIR GRILLE (RG)

3. ALL ROUND DUCTS OF CERTAIN DIAMETER 
FILLED WITH SAME COLOUR

SP 2

RP 2

ERV

DP DP

DP

FCU 1

F/A 
Intake 
duct

F/A 
intake-E/A 
exhaust 
duct

EG

DP

DP

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

A

B

C

D

E

F

G

Team:

Address:

Contact:

TEAM UOW

UNIVERSITY OF WOLLONGONG
WOLLONGONG

NSW, AUSTRALIA 2522

sd-2018@uow.edu.au
www.desertrosehouse.com.au

Client:

Dubai Electricity and Water Authority

AMENDMENTS

REV. DESCRIPTION DATE DRAWN CHECK

COPYRIGHT

LOT                                  # M

DRAWER

CHECKED

DATE

SCALE

None; Project is Public

SHEET:

@ A31 : 70

HVAC AIR
DISTRIBUTION
PLAN

ME-003
C. MCDOWELL

R. AHMED

14-09-2018 1 OF 1

NORTH

1 : 70

HVAC Air Distribution Plan
1

VISUAL SCALE 1:70  @ A3
7m1.4m 5.6m4.2m2.8m0m



15 mm

20 mm

25 mm

32 mm

FCU 1

FCU 2

RPB

RPB

Notes:
1. All pipes have 50mm thick 
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AIR-TO-WATER HEAT PUMP (HP)

The air-to-water heat pump selected for the HVAC system of 
Desert Rose is Daikin Altherma EBHQ-BB6V3, as shown in 
Figure 7. The selected heat pump has a nominal cooling and 
heating capacities of 12.85 kW and 11.2 kW, the 
corresponding EER/COP are 3.32 and 4.38, respectively. At 
design condition (i.e. Ta 41.8oC, LWE 13oC), the cooling 
capacity is 10.23 kW with a EER of 2.58. Refer to Table 1 for 
details of EBHQ-BB6V3.

Figure: The air-to-water heat pump: Daikin Altherma low 
temperature split

Figure  The dimension and installation requirement of the air-to-water heat pump
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THE DEHUMIDIFICATION SYSTEM USED IN THE HEATING, VENTILATION AND AIR CONDITIONING SYSTEM OF DESERT 
ROSE IS A COMMERCIAL HEAT PUMP DESICCANT UNIT (HPD), NAMELY DESICA, FROM DAIKIN (DAIKIN 2017), AS 
ILLUSTRATED IN FIG. 1. DESICA CONSISTS OF TWO HEAT EXCHANGERS, AN EXPANSION VALVE, A COMPRESSOR, A 4-
WAY VALVE, TWO FANS (I.E. SUPPLY FAN AND EXHAUST FAN), AND FOUR SWITCH DAMPERS (CORRESPONDING TO FOUR 
INLETS AND OUTLETS). CORRESPONDING TO THE FOUR SWITCHING DAMPERS, THERE ARE FOUR INLETS AND OUTLET 
IN DESICA, INCLUDING THE INLETS FOR RETURN AIR (RA) AND OUTDOOR AIR (OA), AND THE OUTLETS FOR SUPPLY AIR 
(SA) AND EXHAUST AIR (EA). THE HEAT EXCHANGERS, EXPANSION VALVE, COMPRESSOR, AND 4-WAY VALVE FORM 
HEAT PUMP, WHICH IS DIFFERENT FROM A CONVENTIONAL HEAT PUMP, BECAUSE NOVEL DESICCANT 
HUMIDIFICATION/DEHUMIDIFICATION HEAT EXCHANGERS WERE USED AS EVAPORATOR AND CONDENSER. THE NOVEL 
HUMIDIFICATION/DEHUMIDIFICATION HEAT EXCHANGERS WERE MADE BY DIRECTLY COATING SOLID DESICCANT 
MATERIALS ONTO THE SURFACE OF THE FIN TUBES OF THE HEAT EXCHANGERS (JIANG ET AL. 2017). AS THE MOISTURE 
CAN BE MORE EFFECTIVELY TRAPPED ON THE DESICCANT MATERIAL WITH LOWER TEMPERATURE (AYNUR ET AL. 2008), 
THE DESICCANT COATED HEAT EXCHANGER (DCHE) ENABLES THE REMOVAL OF THE ADSORPTION HEAT DURING THE 
AIR DEHUMIDIFICATION PROCESS WHEN IT SERVES AS AN EVAPORATOR, WHICH SIGNIFICANTLY IMPROVES THE 
DEHUMIDIFICATION PERFORMANCE (ZHAO ET AL. 2016). THE DESICCANT CAN THEN BE REGENERATED BY USING THE 
RELEASED HEAT WHEN THE DCHE IS SERVED AS A CONDENSER, WHICH PROVIDES A RELIABLE AND ENERGY-SAVING 
APPROACH FOR REGENERATION.
DESICA CAN FULFIL THE CONTINUOUS DEHUMIDIFICATION OF OUTDOOR FRESH AIR BY SWAPPING THE TWO DESICCANT 
COATED HEAT EXCHANGERS (DCHES), AS SHOWN IN FIG.2. AS IT CAN BE SEEN FROM FIG. 2A, THE HOT AND HUMID 
OUTDOOR AIR CAN BE DRAWN THROUGH DCHE 1 BY SWITCHING ON THE SUPPLY FAN AND DAMPERS D1 AND D2. DCHE 
1 SERVING AS THE EVAPORATOR IS COOLED BY THE THROTTLED REFRIGERANT FROM THE EXPANSION VALVE. THE 
OUTDOOR FRESH AIR PASSING THROUGH DCHE 1 CAN THEREFORE BE DEHUMIDIFIED AND COOLED. AFTERWARDS, THE 
COOL AND DRY AIR CAN BE SUPPLIED INTO THE INDOOR ENVIRONMENT AS THE SUPPLY AIR. IN THE MEANWHILE, THE 
RETURN AIR FROM THE INDOOR ENVIRONMENT IS DRAWN THROUGH DCHE2 BY SWITCHING ON THE EXHAUST FAN AND 
DAMPERS D3 AND D3. DCHE2 WHICH SERVES AS A CONDENSER IS HEATED BY THE COMPRESSED REFRIGERANT FROM 
THE COMPRESSOR. ONCE THE DESICCANT MATERIAL COATED ON DCHE 2 IS HEATED, THE MOISTURE TRAPPED ON THE 
DESICCANT SURFACE CAN THEN BE RELEASED AND CARRIED BY THE RETURN AIR PASSING THROUGH IT. 
AFTERWARDS, THE HUMID AND HOT AIR IS EXHAUSTED TO THE AMBIENT AS EXHAUST AIR.

ONCE THE DESICCANT MATERIAL COATED ON DCHE 2 COMPLETES THE REGENERATION AND THAT ON DCHE 1 CANNOT 
SATISFY THE DEHUMIDIFICATION REQUIREMENT, THE 4-WAY VALVE IS CONVERTED, SO THAT THE DCHE1 AND DCHE 2 
ARE SWAPPED, AS SHOWN IN FIG. 2B. AS A CONSEQUENCE, DCHE 1 SERVES AS A CONDENSER WHICH WILL BE HEATED 
BY THE COMPRESSED REFRIGERANT FROM COMPRESSOR. THE DESICCANT MATERIAL THEREFORE CAN BE 
REGENERATED, AND THE HOT AND HUMID AIR CAN BE EXHAUSTED. IN CONTRAST, DCHE 2 SERVES AS AN EVAPORATOR 
WHICH WILL BE COOLED BY THE THROTTLED REFRIGERANT FROM EXPANSION VALVE. THE HOT AND HUMID OUTDOOR 
FRESH AIR CAN THEREFORE BE DEHUMIDIFIED AND COOLED, AND THEN SUPPLIED INTO THE INDOOR ENVIRONMENT. BY 
SWAPPING THE TWO HEAT EXCHANGERS PERIODICALLY, THE CONTINUOUS DEHUMIDIFICATION OF THE OUTDOOR FRESH 
AIR CAN BE ACHIEVED.

REFERENCE
AYNUR T.N., HWANG Y.H. AND RADERMACHER R. 2008, ‘FIELD PERFORMANCE MEASUREMENTS OF A HEAT PUMP 
DESICCANT UNIT IN DEHUMIDIFICATION MODE’, ENERGY AND BUILDINGS, 40, PP.2141-2147.
DAIKIN 2017, HYPERLINK "http://www.Daikin.com" WWW.DAIKIN.COM, <ACCESSED AT 25/08/2017>.
JIANG Y., GE T. S. AND WANG R.Z., PERFORMANCE SIMULATION OF A NOVEL SOLID DESICCANT HEAT PUMP SYSTEM IN 
ENERGYPLUS, AVAILABLE AT  HYPERLINK "http://www.ibpsa.org/proceedings/asim2012/0103.pdf" 
WWW.IBPSA.ORG/PROCEEDINGS/ASIM2012/0103.PDF, <ACCESSED AT 10/09/09>.
ZHAO Y., DAIA Y.J., GE T.S., WANG H.H. AND WANG R.Z. 2016, ‘A HIGH PERFORMANCE DESICCANT DEHUMIDIFICATION UNIT 
USING SOLID DESICCANT COATED HEAT EXCHANGER WITH HEAT RECOVERY’, ENERGY AND BUILDINGS, VOL.116 , PP583-
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The pump selected for Pump 2 in the HVAC system is Stratos-Z 30/1-12 from Wilo, as shown in Figure 9. A constant pressure 
control mode is available for the selected variable speed pump, through which the pump frequency will be adjusted to maintain a 
constant pressure difference. With its flexibility, the pump therefore can be applied in different war, the pump can be applied to 
different water circuits. The pump dimension and installation requirements are shown in Figure 10, while the details are 
summarised in Table below:

Figure The variable speed pump

Figure The dimension and installation requirements of the pump
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MECHANICAL AUTOMATION SCHEDULE

DESCRIPTION MAKE MODEL QTY

HVAC CONTROLLER SIEMENS PXC3.E75-100A 1

UNIVERSAL I/O MODULE SIEMENS TXM1.8U 8

RELAY MODULE SIEMENS TXM1.6R 1

BUS CONNECTION MODULE SIEMENS TXS1.EF10 1

IMERSION TEMPERATURE SENSOR SIEMENS QAE2120.010 4

DUCT TEMPERATURE SENSOR SIEMENS QAE2120.040 1

DUCT VELOCITY SENSOR SIEMENS QVM62.1 2

DUCT HUMIDITY SENSOR SIEMENS QFM2100 1

KNX WALL MOUNTED TEMP, HUMIDITY, C02 SENSOR SIEMENS QMX3.P70 4

WATER FLOW SENSOR SIEMENS QVE3000.020 2

DAMPER ACTUATOR SIEMENS GDB161.1E 10

3-WAY VALVE ACTUATOR SIEMENS GSD161.9A 2

2-WAY VALVE ACTUATOR SIEMENS GLB161.9E 6

DIFFERENTIAL PRESSURE SENSOR SIEMENS QBE3000-D4 1

KNX/DAIKIN GATEWAY INTESISBOX DK-RC-KNX-1 2

NOTES

THE DESERT ROSE HVAC SYSTEM PRIMARY CONTROLLER IS A SIEMENS 
PXC3.E75-100A WHICH IS A BACnet CONTROLLER WITH KNX ON BOARD 

THE CONTROLLER CONNECTES TO I/O MODULES FOR ANALOG INPUTS/OUTPUTS 
AND DIGITAL INPUTS/OUTPUTS TO CONTROL VALVES AND ACTUATORS AND 
MONITORE THE INDOOR ENVIRONMENT

SIEMENS PXC3.E75-100A HVAC CONTROLLER
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ME-232
Checker

B.BANFIELD

NOTES

CONTROLLER AND I/O MODULES LOCATED IN 600x400x200mm DIN-RAIL ENCLOSURE 
LOCATED IN TOP OF CUPBOARD LOCATED IN BATHROOM

FOR CONTROL PANEL LOCATION, REFER TO ME-005

KNX WALL SENSORS FOR TEMP, HUMIDITY AND C02. FOR 

LOCATION REFER TO BAS-101

DIN RAIL LAYOUT FOR HVAC CONTROLLERS LOCATED IN SERVICES CUPBOARD IN BATHROOM

TOP DIN-RAIL MODULES

BOTTOM DIN-RAIL MODULES

14, SEPT 2018
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NOTES

VALVE TERMINAL BOX IS A WEATHER PROOF ENCLOSURE THAT CONNECTS 
CABLES FROM I/O MODULES IN SERVICES CUPBOARD TO VALVE ACUATORS 
ON HVAC SKID
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SENSOR TERMINAL BOX IS A WEATHER PROOF ENCLOSURE THAT CONNECTS 
CABLES FROM I/O MODULES IN SERVICES CUPBOARD TO SENSORS ON HVAC 
SKID
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