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Heating & Air Conditioning Enterprises have recently grouped the names of it’s divisions 
(HACE – Royal Temp – Golden Star) into (HACE), while preserving the company’s good 
reputation and expertise acquired in the past 30 years for providing high quality HVAC 
products, supplies and services.

HACE took the advantage of the strongly increasing demand on its high quality products 
and launched numerous expansion plans to increase the production capacity by double, 
increase the working staff by 30%, provide totally new products with wider range of 
choice, release new HVAC products series with new specifications and develop the 
existing products and services. HACE is based on a production facility of 30’000 m² along 
with a storage area of 5’750 m². HACE team consists of more than 500 highly skillful 
technical and senior engineers.

In 1976 HACE started the manufacturing of HVAC products and supplies in the Kingdom of 
Saudi Arabia. In 1980, the primary manufacturing plant was built in the Second Industrial 
City in Riyadh and from that point, HACE started the manufacture of air conditioning 
equipment, air devices, heavy duty centrifugal blowers, and pre-insulated pipes under 
the trade name “Goldenstar”. In 2004, the company trade name was changed to “Royal 
Temp” and to be used for all products. In 2012, the name HACE was chosen to replace the 
old trade names and declare a new milestone in the company’s history.
In continuation of its growth pursuit, HACE is eagerly following the recent HVAC 
technologies and developments by providing its employees with the best training 
sessions coupled with its wide knowledge of HVAC sciences and products. HACE high 
quality equipment has acquired various international certifications like AHRI, ETL, UL, CE, 
and ISO 9001 along with many vendor approvals from the governmental sector, semi-
governmental and leading private companies.

Today, HACE is producing a huge variety of HVAC products, supplies and services that 
will grant all of its customer’s air comfort requirements to the least detail, “Tailor Your 
Atmosphere”.

Our Vision
Become customer’s first choice regionally and be recognized globally for providing high 
quality air comfort solutions.

Our Mission
Ensure total customer satisfaction for Air Comfort requirements by providing high quality, 
tailored, affordable, energy efficient and eco-friendly products and services.
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PRODUCT INTRODUCTION & PRODUCT NOMENCLATURE

Product Nomenclature

Product Introduction

HACE has combined advanced technology, sophisticated idea and quality component to develop a new range of fan 
coil unit product. This model range is ideal for commercial building, hospital, office, airport and etc. The small and 
slim compact design gives you an extra space saving. In addition to that, it provides high performance, low noise, 
easy for servicing and maintenance advantages; which is your ideal product.

* Air flow 340-4080m3/h; cooling capacity 1.81-22.5kW
* Horizontal concealed, horizontal exposed, vertical concealed, vertical exposed and with standard & high static 
for your selection.

Special Features
* Structure , Tough Lasting

The unit casing is made of galvanized iron steel sheet. Condenser drain pan is die-pressed without any brazing joint 
and insulated with a layer of fire retardant thermal insulation. With an aesthetic outlook, the horizontal/ vertical 
exposed model can be installed in any room not only to provide optimum comfort but also to complement with 
any interior decoration. Horizontal/ vertical concealed model is suitable for project basis. It can be concealed and 
installed in designed conditioning spaces coupled together with air discharge grille making the interior rooms looks 
grand and comforting.

* High Capacity and Excellent Performance
The coil consists of staggered rows and seamless copper tube, expanded onto die formed aluminums fins 
coupled with low noise high air volume to ensure optimum heat exchange capability. The brass water distributor 
connections ensure a balanced distribution and reduce pressure drop losses, which further enhances the heat 
exchange efficiency.

* Quiet Operation and Energy Saving
Low noise permanent split capacitor motor and specially designed ABC centrifugal blower wheel combination that 
comes with a dynamically balancing inspection to ensure the unit high performance and silent run. Apart from 
providing high static pressure, ABS blower wheel also supply high air volume and operate under low noise condition.

* Easy adjustment & Maintenance 
Room air volume and cooling capacity are easily controlled using the 3 speeds operation switch. The unit 
assemblyis designed for easy air filter removal. Fan motor shaft bearing uses alloy steel, surface nickel-coated with 
antirusttreatment for longer life span and low maintenance cost.

* High Flexibility and Low Installation Cost
 The unit assembly is light, with thickness of 23cm & 24.5cm. Drain pipe and wiring are easy to install. Left/right 
piping connections and return air can be flexibly changed from one direction to another to suit the environment 
requirement. The unit can be installed in any space compartment.
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Structural FeaturesPRODUCT INTRODUCTION & PRODUCT NOMENCLATURE

Structural Features

Fan Coil Unit
Excellent heat transfer capability  produced using high quality copper 
tubes with aluminium hydrophilic fins which are pressure bonded to the 
tubes through 12 MPa hydraulic expansions to ensure fully surface contact 
occurrence. Brass water distributor is used for improved water flow 
distribution, in order to provide better heat transfer effect. 

Casing
An aesthetic outlook which comes with a rigid frame structure that is 
fabricated with zinc coated galvanized steel thus generates the rigidity 
of the unit making it hard to deform. For exposed type FCU, its cabinet 
is made of electro galvanized mild steel sheet through processes such as 
rinsing, treatment, ovening and electrostatic powder coating to ensure it is 
protected from corrosion and also enhances the unit beauty.

Drain Pan 
No leakage  die pressing surface has been coated with electrostatic powder 
treatment. 7mm PE thermal insulation foam is applied on the drain pan to 
prevent condensation and leakage from occurring. Furthermore the width 
and length of the drain pan has been specifically designed to accommodate 
the water drop from the water inlet/outlet and flow valve as a result of 
condensation.

Fan Blower
Low operating noise  high performance centrifugal blower is made of fire 
retardant ABS, which is light weighted while statically and dynamically 
balanced. Galvanize wheel for option.

Fan Motor 
High efficiency, low energy consumptions, innovative variable 3 speeds 
fan motor to provide various external static pressures. By rewiring the 
fan motor, HACE FCU can supply diverse speed and static pressure. High 
efficiency motor bearing and rubber isolator is being used to increase the 
motor life span while reducing noise level. 

Fuse
Safety and reliability,exclusively standard equipped with fuse on the side 
of power supply wire in the field of centralise airconditioning,effectively 
protect the unit from being burnt because the installer connect multiple 
speed motor wire mistakenly. Motoris more safe and reliable. And received 
good feedback about its reliability.
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Performance Parameter ( 3-Row Coils )

Performance Parameter ( 3-Row Coils )

Notes:
1. Cooling capacities are based on coil air temperature 27oC DB/ 19.5oC WB, entering water temperature 7oC, outlet water temperature 12oC.  
2. Heating capacities are based on coil temperature 21oC DB, entering water  temperature 60oC, air flow volume, water same as in the cooling mode.
3. MPT - Male Pipe Thread, FPT - Female Pipe Thread.
4. LPM : Litre per minute, 1LPM = 0.06 m3/h.
5. For KC and KF,the static pressure of air outlet is 0 Pa.
6. HF,HFR without model 1400,and their performance parameter is same as HCR series.
7. There will be no notice on changes of the above specification.
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Performance Parameter ( 2-Row Coils )Performance Parameter ( 3-Row Coils )

Performance Parameter ( 2-Row Coils )

Notes:
1. Cooling capacities are based on coil air temperature 27oC DB/ 19.5oC WB, entering water temperature 7oC, outlet water temperature 21oC.
2. Heating capacities are based on coil temperature 21oC DB, entering water  temperature 60oC, air flow volume, water flow rate same as in the cooling mode.
3. MPT - Male Pipe Thread, FPT - Female Pipe Thread.
4. LPM : Litre per minute, 1LPM = 0.06 m3/h.
5. There will be no notice on changes of the above specification.
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Performance Parameter ( 4-Row Coils )

Performance Parameter ( 4-Row Coils )

Notes:
1. Cooling capacities are based on coil air temperature 27oC DB/ 19.5oC WB, entering water temperature 7oC, outlet water temperature 12oC.
2. Heating capacities are based on coil temperature 21oC DB, entering water  temperature 60oC, outlet water temperature 50oC.
3. MPT - Male Pipe Thread, FPT - Female Pipe Thread.
4. LPM : Litre per minute, 1LPM = 0.06 m3/h.
5. There will be no notice on changes of the above specification.
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High Air Volume High Static Pressure FCU Performance Parameter ChartPerformance Parameter ( 4-Row Coils )

High Air Volume High Static Pressure FCU Performance Parameter Chart

Notes:
1. Cooling capacities are based on coil air temperature 27oC DB/ 19.5oC WB, entering water temperature 7oC, outlet water temperature 12oC.
2. Heating capacities are based on coil temperature 21oC DB, entering water  temperature 60oC, air flow volume, water flow rate same as in the cooling mode.
3.The standard unit is equipped with plenum and filter net.
4. MPT - Male Pipe Thread, FPT - Female Pipe Thread.
5. LPM : Litre per minute, 1LPM = 0.06 m3/h.
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HCKW Cassette Type FCU Performance Parameter Chart

HCKW Cassette Type FCU Performance Parameter Chart

Remarks:
1. Above nominal air volume based on the 0Pa ESP
2. Cooling capacity based on: air on 27oC DB/19.5oC WB, entering water temperature 7oC ,outlet water temperature is 12oC.
3. Heating capacity based on: air on 21oC DB, entering water temperature 60oC, water flow is same as the cooling mode.
4. Normal cassette type FCU is not attached with water drainage pump(the last letter of the model is P), luxury type is attached with water drainage 
pump (the last letter of the model is H).
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Performance DataPerformance Data Performance Parameter (Cooling)HCKW Cassette Type FCU Performance Parameter Chart

Performance Parameter (Cooling)

Remarks:
1. DB : Dry Bulb Temperature  WB : Wet Bulb Temperature
2. TH : Total Heat   SH : Sensible Heat
3. The above technical data is based on the standard unit and  high air volume & high static pressure unit. For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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Performance Parameter (Cooling)

Performance Parameter (Cooling)

Remarks:
1. DB : Dry Bulb Temperature  WB : Wet Bulb Temperature
2. TH : Total Heat   SH : Sensible Heat
3. The above technical data is based on the standard unit and  high air volume & high static pressure unit.For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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Performance Parameter (Cooling)Performance Parameter (Cooling)

Performance Parameter (Cooling)

Remarks:
1. DB : Dry Bulb Temperature  WB : Wet Bulb Temperature
2. TH : Total Heat   SH : Sensible Heat
3. The above technical data is based on the standard unit and  high air volume & high static pressure unit.For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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Performance Parameter (Cooling)

Performance Parameter (Cooling)

Remarks:
1. DB : Dry Bulb Temperature  WB : Wet Bulb Temperature
2. TH : Total Heat   SH : Sensible Heat
3. The above technical data is based on the standard unit and  high air volume & high static pressure unit.For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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Performance Parameter (Cooling)Performance Parameter (Cooling)

Performance Parameter (Cooling)

Remarks:
1. DB : Dry Bulb Temperature  WB : Wet Bulb Temperature
2. TH : Total Heat   SH : Sensible Heat
3. The above technical data is based on the standard unit and  high air volume & high static pressure unit.For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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Performance Parameter (Heating)

Performance Parameter (Heating)

Remarks:
1. DB : Dry Bulb Temperature  WB : Wet Bulb Temperature
2. The above technical data is based on the standard unit and  high air volume & high static pressure unit.For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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Performance Parameter (Heating)Performance Parameter (Heating)

Performance Parameter (Heating)

Remarks:
1. DB : Dry Bulb Temperature.
2. The above technical data is based on the standard unit and  high air volume & high static pressure unit.For other fan speeds or air volume units, its 
cooling capacity is the one that above data multiply correction factor F2 or F3 (Figure 1).
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COIL PERFORMANCE & AIR FLOW and AIR PRESSURE DROPE

Application:
The cooling and heating capacity of various air volumes can be calculated from the performance characteristics 
chart (cooling and heating amodels) if the air on coil temperature, entering water temperature and water flow rate 
is maintained.

Examples,
From page 9, HCR 400 performance characteristics chart (cooling capacity), on coil temperature 27oC DB/19.5oC WB, 
entering water temperature7oC, water flow rate 12LPM; sensible cooling capacity Qs1 and total cooling capacity 
Qt1 are:
       Qs1= 2935 W        Qt1= 4116 W
From Page HCR 400 performance characteristics chart (heating capacity), on coil temperature 18 oC DB, water inlet 
temperature 50oC, water flow rate 12 LPM; heating capacity is :
Qh1= 5265W

Explanations: From page 3, specifications chart (standard 
static)The HCR-400 air volume is 680m3/h and 540m3/h 
in high and medium speeds respectively.
The air volume ratio is:
X= 540/680 * 100% = 79%
From Figure 1,air volume factor (heating capacity)F1,air 
volume factor (sensible cooling)F2,air volume factor 
(total cooling) F3 
F1 = 0.87; F2 = 0.89; F3 = 0.92
For medium fan speed, the total cooling capacity Qt2, 
sensible cooling capacity Qs2 and heating capacity Qh2 
are:
Qt2 = F3. Qt1 = 3719W
Qs2 = F2. Qs1 = 2617W 
Qh2 = F1. Qh1 = 4802W

Coil Performance

Air Volume and Air Pressure Features 

Figure2 Standard FCU External Static Pressure and Air Volume Figure3 High Static Pressure FCU External Static Pressure and Air Volume

Note: 
Figure2 and Figure3 both refer to high speed performance on the condition of standard dry air without air filter and air return grill installed.
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GUIDANCE OF MODEL SELECTIONCOIL PERFORMANCE & AIR FLOW and AIR PRESSURE DROPE

Guidance of Model Selection

To select the model in cooling mode, it is advised to meet the designed sensible capacity. Normally, the unit has 
sufficient potential capacity to suit the design requirement. The below example:

For high speed FCU selection (cooling mode)
Normally, FCU model is selected based on the fan high speed performance so that the optimum model unit can be 
chosen.
1.Condition Requirement
Known : Room sensible cooling  4130W 
Room total cooling  5760W
 Air inlet temperature  27oC DB, 19.5oC WB 
Water entering temperature 7oC 
 Air Volume  1020 m3/h.
2. Model Selection
According to the cooling capacity performance on Page 10,during air inlet temperature 27oC DB, 19.5oC WB and 
entering water temperature 7oC, the unit capacity selected must be equal or more than the expecting value. Thus 
the unit sensible cooling is 4346 W while the total cooling is 6051W; and from the first line on the left, the model 
selected is 600. The new flow rate is 20LPM, water pressure drop is 42kPa. Different cooling capacity on different 
fan speed can be calculated by obtaining the F2 and F3 value from Figure 1.

For medium speed FCU selection(cooling mode)
Normally, the FCU is operating under medium or low speed. If the unit is selected based on medium speed under 
average capacity, the unit can be operated in maximum capacity with high fan speed for higher capacity
1. Condition Requirement
Known: Average design room sensible cooling 3070 W
Average design room total cooling  3980W
Entering water temperature  7oC
Average design air volume  620m3/h
 
2.Select Model
From the specification chart, the medium fan speed is 670m/h, which is close to the needed value, and the model 
selected is 500.

3. From Figure 1, air volume factor F2and F3 was known
Sensible cooling  air volume factor F2= 0.89
Total cooling air volume factor F3= 0.92

4. Correction sensible and total
Sensible correction  cooling capacity = 3070/0.89 = 3449W
Total correction  cooling capacity = 3980/0.92 = 4326W 

5.Select confirm, water flow rate and pressure drop
Model 27oC DB / 19.5oC WB and 7oC water inlet temperature, sensible and total capacity of the selected unit  in the 
performance chart must be equal or larger than the correction value. From the chart, the selected unit sensible 
capacity is 3492W and the total capacity is 4696W, and the model is 500 with water flow rate 12LPM and pressure 
drop 18.4kPa. 

Heating Model Selection
Normally, the model selected based on cooling capacity can provide sufficient heating capacity to meet the 
requirement. Heating capacity can be identified with providing the same water flow rate as cooling mode, and the 
hot water inlet temperature can be determineed according to the requried heating capacity.

1. Condition requirement
Known:Model selected (based on cooling) mode 600
Water flow rate  15LPM
Room heating capacity  9020W
Air inlet temperature 21oC DB

2. Water inlet temperature 
From the heating performance characteristics chart, when the unit is operating under high fan speed condition, the 
model 600 (under 15LPM) can provide a 9290W heating capacity at 60oC water inlet temperature. 
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HCR-Horizontal Concealed Model (3-Row Coils)

HCR-Horizontal Concealed Model(2-Row Coils)

Dimensional Drawings

Notes:
1. Piping connection is based on facing the air discharge, the figure above is the right side piping connection. 
2. Wiring connection is in the same side as the piping connection. 
3. Standard return air box faced bottom, but can be altered if required to. 
4. No air filter is provided, removable air filter is an optional item (Installer or owner has to mention first) 
5. Extended drain pan, the extended part’s length is 300mm.

Notes:
1. Piping connection is based on facing the air discharge, the figure above is the right side piping connection. 
2. Wiring connection is in the same side as the piping connection. 
3. Standard return air box faced bottom, but can be altered if required to.
4. No air filter is provided, removable air filter is an optional item (Installer or owner has to mention first) 
5. Extended drain pan, the extended part’s length is 300mm.
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hC- Horizontal Exposed Model

hFR - Vertical Concealed Model

Dimensional DrawingsDimensional Drawings
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hF - Vertical Exposed Model

hCR-4 Pipes System FCU Model

Dimensional Drawings

Notes:
1. Piping connection is based on facing the air discharge, the figure above is the right side piping connection. 
2. Wiring connection is in the same side as the piping connection. 
3. Standard return air box faced bottom, but can be altered if required to. 
4. No air filter is provided, removable air filter is an optional item (Installer or owner has to mention first) 
5. Extended drain pan, the extended part’s length is 300mm.
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hF - Vertical Exposed Model

hCR-4 Pipes System FCU Model

Dimensional DrawingsDimensional Drawings
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Unit Installation and Maintenance

Unit Wiring and Piping Connection

UNIT INSTALLATION AND MAINTENANCE & UNIT WIRING AND PIPING CONNECTION

Unit installation  Make sure the unit is under good condition, any moving / turning components would not 
be touching each other. During installation, ensure no foreign objects can be inserted into the blower wheel, fan 
motor and heat exchange coil. Anotherpoint to take into consideration is that one side of the drain pipe must be 
lowered at least 3-5 mm than the other side so that condenser water draining out will be smooth.

Ducted connection  return air grill must be installed with an air filter to prevent dirt or dust from blocking the 
fin coil so as not to impair the heat transfer effect. (See the detail in the duct diagram)

Piping Installation  water flow orientation of the unit where the lower positioned pipe is for inlet while the 
upper positioned pipe is for outlet. All pipes are being threaded for firm connection and the turning torque during 
the pipe connection must be less than 2.5 kgm in order to prevent the pipe from being dented on the inside. All 
pipes must be fully insulated. Drain pipe must be maintained in some slide angle and free from being bent or 
dented to achieve smooth flowing. (See detail in water piping diagram).

Electrical Wiring  Unit must be grounded properly. All external wire must come with a terminal lug, and is 
screw tightened together to the terminal block provided in the unit. Study the indicator sticker and wiring color to 
connect correct wire for high, medium and low speed to the 3 fan speeds switch.

Test run  After the installation is completed, all the dirt and obstacle must be removed from the drain pan, blower 
casing and coil. Check the water pipe and wiring installation to make sure there is no mistake before operating the 
unit. Usually, it is advisable to start operating the unit from high to low speed.

Unit operation   To prevent air lock in the water system, air must be released thru the airvent. In summer, 
temperature for the chilled water must not be less than 5oC while the hot water not more than 65oC. The water 
in the system must be clean and soft.

Maintenance  Regular cleaning of the coil is required to maintain the efficiency of the heat transfer. Also the 
same must be done to the air filter for smooth and clean air flow. Make sure the water in the copper tube is full 
with no air inside to prevent corrosion from occurring. Antifreeze protection must also be applied during winter 
season to prevent pipe from cracking.
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UNIT INSTALLATION AND MAINTENANCE & UNIT WIRING AND PIPING CONNECTION
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Contact us

FACTORY
T  | 966 11 265 1500
F  | 966 11 265 1521
@| mkt@hace.com.sa

RIYADH OFFICE
T  | 966 11 478 5147 - 477 2515
F  | 966 11 477 1740
@| riyadh@hace.com.sa

AL - KHOBAR OFFICE
T  | 966 13 894 3337
F  | 966 13 894 1478
@| hace.kho@hace.com.sa

JEDDAH OFFICE
T  | 966 12 665 5595
F  | 966 12 665 5642
@| hace.jed@hace.com.sa

AMMAN OFFICE
T  | 962 6 554 0353
F  | 962 6 554 0352
@| hace.jordan@hace.com.sa

www.hace.com.sa
R-1309


