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Preface 

This is the first edition of Bahrain’s Performance Standard for Window Air Conditioners. It is written in SI (metric) units and the values specified in parenthesis are provided for information only.

This Standard applies to window air conditioners supplied by single phase current with a rated cooling capacity of 8.8 kw (30,000 BTU/h) and less. Incorporated into this edition in Table 1, are minimum Energy Efficiency Levels (EER). This Standard was prepared by the Sub-Committee on Performance of Air-Conditioners under the jurisdiction of the Technical Committee for Electricity and was formally approved by the National Committee. It has been approved as a National Standard of Bahrain by the Ministry of Commerce. 

Notes:

(1)
Use of the masculine gender in this Standard is not meant to exclude the feminine gender when applied to persons. Similarly, use of the singular does not exclude the plural (and vice versa) when the sense allows.

(2)
Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of the user of the Standard to judge its suitability for his particular purpose.

(3)
Bahrain Standards are subject to periodic review, and suggestions for their improvement will be referred to the appropriate committee.

(4)
All inquiries regarding this Standard, including requests for interpretation, should be addressed to Head of Standards, Ministry of Commerce, Bahrain.

Requests for interpretation should

(a)
define the problem, making reference to the specific clause, and, where appropriate, include an illustrative sketch;

(b)
provide an explanation of circumstances surrounding the actual field condition; and

(c) be phrased where possible to permit a specific “yes” or “no” answer.

Interpretations are published by the Ministry of Commerce, Bahrain. For subscription details, please write to Head of Standards, Ministry of Commerce, Bahrain.

Sub-Committee on Performance of Air Conditioners

1. Prof. Ali Karaghouli, University of Bahrain, Chairman

2. Rana  Mohsin Saloom, Chief, Elect. Conservation, MEW, Member

3. Nasser Mohd. Jaffer, Head, Elect. Conservation, MEW, Member

4. N. N. Gupta, Elect. Conservation Section, MEW, Secretary

5. Representative of AJM Al Koohiji & Sons, Member

6. Representative of AlMoayyed Electronics, Member

7. Representative of  Awal Gulf Manufacturing Co., Member

8. Representative of BahrainTrading Agencies, Member

9. Representative of Fawaz Refrigerators & Air-conditioning Group, Member

10. Representative of Haji Ali Haji Co., Member

11. Representative of J. A. Zayani & Sons, Member

12. Representative of Taqi Mohd. AlBahrana Trading Est., Member

13. Representative of Yateem Air-Conditioning, Member 

14. Representative of Y. K. AlMoayyed & Sons, Member

15. Representative of Yusuf Bin Yusif Fakhro, Member

Foreword

Bahrain Performance Standard Certification for a number of products is provided in the interest of maintaining agreed upon standards of quality, performance, interchangeability and/or safety, as appropriate. Where applicable, certification may form the basis for acceptance by inspection authorities responsible for enforcement of regulations. Wherever feasible, programs will be developed for additional products for which certification is desired by producers, consumers or other interested parties.

In performing its functions in accordance with its objectives, the Ministry of Commerce does not assume or undertake to discharge any responsibility of the manufacturer or any other party. The opinions and findings of the Ministry represent its professional judgment given with due consideration to the necessary limitations of practical operation and state of the art at the time the Standard is processed.

Products in substantial accord with this Standard but which exhibit a minor difference or a new feature may be deemed to meet the Standard providing the feature or difference is found acceptable by the Ministry of Commerce. Products which comply with this Standard shall not be certified if they are found to have additional features which are inconsistent with the intent of this Standard. Products shall not be certifiable if they are discovered to contravene applicable State laws or regulations.

Some tests required by Bahrain Standards may be inherently hazardous. The Ministry of Commerce neither assumes nor accepts any responsibility for any injury or damage that may occur during or as the result of tests, wherever performed, whether performed in whole or in part, by the manufacturer or the testing agency, and whether or not any equipment, facility or personnel for or in connection with the test is furnished by the manufacturer or the testing agency.

Manufacturers should note that in the event of the failure of the Performance Test, to resolve an issue, arising from the interpretation of requirements, there is an appeal procedure: the complainant should submit the matter in writing to the Head of Standards, Ministry of Commerce, Bahrain.

If this Standard is to be used in obtaining Bahrain Certification, please remember, when making application for certification, to request all current Amendments, Bulletins, Notices and Technical Information Letters that may be applicable and for which there may be a nominal charge.  For such information or for further information concerning details about Bahrain performance certification please address your inquiry to the Head of Standards, Ministry of Commerce, Bahrain.

1. Scope

1.1

This Standard applies to room air conditioners for operation at 50 hz. and supplied with a nominal voltage of 230V, single phase and as defined in Clause 2.

1.2

This Standard covers equipment powered by a single-phase electric current and rated at 8.8 kW (30,000 Btu/h) cooling capacity and below at standard rating conditions.

1.3

This Standard does not apply to fan-coil air conditioning units, unit ventilators, packaged terminal air conditioners, or water cooled units.

1.4

This Standard does not apply to the rating and testing of individual assemblies such as a cooling section or heating section for separate use.

1.5

This Standard does not prescribe methods for testing or rating the heating capacities of room air conditioners.

1.6

The values given in parentheses are provided for information only.

2. Definitions and Reference Publications

2.1 Definitions

The following definitions apply in this Standard:

Ratings:

Published rating - a statement of the assigned values of those performance characteristics, under standard rating conditions (both temperate and tropical climate conditions), by which a unit may be chosen to fit its application. These values apply to all units of like nominal size and type (identification) produced by the manufacturer. As used herein, the term “published rating” is the rating of all performance characteristics shown on the air conditioner or published in specifications, advertising, or other literature controlled by the manufacturer, at standard rating conditions.

Standard rating - a rating based on tests performed at standard rating conditions.

Standard rating conditions - a set of test operating conditions (both temperate and tropical climate conditions) that results in a single level of performance, and causes only that level of performance to occur, thereby providing a basis for comparison of performance characteristics.

Room air conditioner - an encased assembly designed as a unit primarily for mounting in a window or through a wall or as a console. It is designed primarily to provide free delivery of conditioned air to an enclosed space, room, or zone. It includes a prime source of refrigeration for cooling and dehumidification and means for circulating and filtering air, and may also include means for ventilating, heating and exhausting.

Minor Difference - a difference from the specified requirements of the standrd which will not effect the useful life, performance, design, safety, relaibility and contravene prevailing laws and regulations.

Major Difference - a difference from the specified requirements of the standrd which will effect the useful life, performance, design, safety, relaibility and contravene prevailing laws and regulations.

Standard cooling coefficient of performance (COP) - a ratio calculated by dividing output cooling capacity expressed in watts by power input in watts, these values being determined at standard rating conditions.

Energy efficiency ratio (EER) - a ratio calculated by dividing the cooling capacity in British thermal units per hour by the power input in watts, these values being determined at standard rating conditions of temperate climate conditions and tropical climate conditions.

Temperate Climate Conditions

The temperature conditions shall be as follows:

(a) Air temperature to cooling coil shall be 270C dry bulb and l90C wet bulb.

(b) Outside air temperature shall be 350C dry bulb and 240C wet bulb.

Tropical Climate Conditions

The temperature conditions shall be as follows:

(a) Air temperature to cooling coil shall be 290C dry bulb and l90C wet bulb.

(b) Outside air temperature shall be 460C dry bulb and 240C wet bulb.

2.2 Reference Publications

Where reference is made to other Standards, such reference shall be considered to refer to the latest edition and revision thereto, unless otherwise specified. This Standard refers to the following such Standards and the year dates shown indicate the latest editions available at the time of printing.

GCC Standards

Gulf Standard 1005/1998, Room Air Conditioners

Gulf Standard 1006/1998, Methods of Test for Room Air Conditioners
Where reference is made to the following Publications such reference shall be considered to refer to that edition listed below:

ASHRAE* Standard

16-1983 (RA99), Method of Testing for Rating Room Air Conditioners and Packaged Terminal Air-Conditioners.

* Society of Heating, Refrigerating and Air-Conditioning Engineers.

GCC Specifications 

No. GCCS200001E/20001 - Classification of Service Conditions for supply of Equipment / Materials.

3. General Requirements

3.1 Room air conditioners shall be designed, constructed, and assembled to meet the requirements of Gulf Standard No. 1005/1998 (Room Air Conditioners). 

3.2  for method of test, requirements of Gulf Standard No. 1006/1998, (Methods of Test for Room Air Conditioner) will be met  except for clause 13,18,19 and 20.
3.3 The room air conditioner shall provide forced air circulation, air filtration, cooling, and dehumidification.

4. Standard Rating Requirements

4.1 General

4.1.1

Standard ratings of cooling capacity, power input, and energy efficiency ratios shall be established and verified by tests, as described in Clauses 7.1 and 7.2.

4.1.2

The standard input rating shall be the total power input to the compressor(s) and fan(s) plus controls and other items included as part of the designated model.

4.2 Values of Standard Ratings

Cooling capacity ratings shall be expressed in terms of watts or Btu per hour (Btu/h) to the nearest multiple of 10 W or 50 Btu/h.

Power input shall be expressed to the nearest multiples of 10 W.

4.3 Values of Standard Energy Efficiency Ratios or Coefficients of Performance

Standard ratios of energy efficiency and coefficients of performance, whenever published, shall be expressed to the nearest 0.1.

4.4 Published Ratings

4.4.1

The manufacturer shall publish standard ratings based on the data determined by the methods prescribed in Clause 7.2.1. The published values shall be based on the mean of the test data obtained in accordance with the provisions of this Standard.

4.4.2

The cooling capacity designation used in published specifications, literature, or advertising controlled by the manufacturer for air conditioners rated under this Standard shall be expressed in W or Btu/h at the standard rating conditions specified in Clause 7.2 and in the terms defined in Clause 4.1.2.

4.4.3

Any unit when tested shall have measured values equal to or or better then the values published by the manufacturer. The deviation in the tested values shall not be worse then 5% of the published rating.

5. Performance Requirements

5.1 General

Any production air conditioner shall be marked in accordance with Clause 6.2 with values in agreement with the limits specified in Clause 4.4.3, and the requirements detailed in Clauses 5.2 to 5.5.

5.2 Maximum High Temperature Operation

5.2.1

The room air conditioner shall pass the maximum high-temperature operation test prescribed in Clause 7.3.

5.2.2

During the entire test, the room air conditioner shall operate without damage to any of its parts.

5.2.3

The room air conditioner shall operate continuously without interruption for any reason for the 2 hour period preceding the power interruption required by Clause 7.3.4.

5.3 Freeze-up Operation

5.3.1

The air conditioner shall pass the freeze-up operation tests prescribed in Clause 7.4.

5.3.2

During the entire test, the air conditioner shall operate without damage to the equipment.

5.3.3

During the entire test, frost or ice shall not form on the cooling coil to the point where icing could progress to cause the air flow to be cut off.

Note: The specified temperature conditions and test duration are a guide for establishing minimum performance at low outside ambient temperature, which in turn should meet reasonable expectations of product performance. The recommended maximum ice accumulation is based on industry experience that 50% free area of the evaporator coil will permit the unit to clear itself as temperatures rise.

5.3.4

During the test and during the defrosting period after the completion of the test, all ice or melt water must be caught and removed by the drain provisions.

Note:
Good engineering practice and long-term field experience dictate that the unit should not discharge ice and condensate on the room side, which could cause water damage to property and/or create extraneous electrical hazards. The test criteria and the recommended level of performance are based on experience and are believed necessary to meet reasonable expectations of product performance.

5.4 Enclosure Sweat

Room air conditioners shall pass the test prescribed in Clause 7.5. During the test no sweat shall drip, run or blow off from the indoor side of the enclosure.

Note:
Although it is unusual for the room side to remain at 80% RH for 4 h in actual application, field experience has shown that conformance with the test procedure and recommended level of performance tends to assure product satisfaction. The recommended level of performance is based on experience and is believed necessary to meet reasonable product expectations and to prevent problems associated with room-side water discharge (see Note under Clause 5.3.4) as well as problems associated with outside water discharge, such as slippery sidewalks and water staining of the outside structure.

5.5 Condensate Disposal

Room air conditioners shall pass the test prescribed in Clause 7.6. During the test no moisture shall drip, run or blow off from the indoor side of the unit.  

Note:
Experience has shown that while tolerable for a short duration, a persistent steady water (condensate) drip during prolonged high-humidity ambient conditions results in an unacceptable product in most applications. Condensate drip poses the same potential problems as noted under Clause 5.4. The recommended level of performance is based on field experience and is believed necessary to assure product acceptability by avoiding potential condensate discharge problems.
6.Marking

6.1. General: Room air conditioners shall be marked in accordance with Gulf Standard No.1005/1998 (Room Air Conditioners) with exception of Clause 9.1.10. For Clause 9.1.7, 9.1.8 and 9.1.9, clause 6.2  of this standard will be followed.
6.2 Rating: Manufacturers shall mark cooling capacity, power input, and energy efficiency ratio (EER) seperately for both temperate climatic conditions and tropical climatic conditions on rating plates. Any publications and literature produced by the manufacturer that provide energy efficiency levels shall include the values shown on the rating plate.

7. Tests

7.1 General

7.1.1 Tolerances

The allowable test tolerances that apply are those shown in ASHRAE Standard 16.

7.1.2 Installation

The unit shall be positioned level unless manufacturers’ instructions state otherwise.

7.2 Rating Tests

7.2.1 General

Tests to satisfy the requirements of Clause 4.1.1, shall be conducted in accordance with Clauses 7.2.2 to 7.2.5 and test procedure of ASHRAE Standard 16. The air conditioner is to be rated at two specific sets of conditions: one set representing operation under temperate climate conditions, and the other under tropical climate conditions.  

7.2.2 Standard Rating Voltages and Frequencies
Tests shall be performed at the voltages and frequencies specified on the nameplate.

7.2.3 Electrical Power Input

Electrical power input is to be determined at standard rating conditions in accordance with Clause 7.2.5.

7.2.4 Equipment

The filter and all other regularly furnished equipment shall be in place during the tests prescribed in Clauses 7.2.5 and 7.2.6.

7.2.5 Temperature Conditions
7.2.5.1 Temperate Climate Conditions

The temperature conditions shall be as follows:

(a) Air temperature to cooling coil shall be 270C dry bulb and l90C wet bulb.

(b) Outside air temperature shall be 350C dry bulb and 240C wet bulb.

7.2.5.2 Tropical Climate Conditions

The temperature conditions shall be as follows:

(a) Air temperature to cooling coil shall be 290C dry bulb and l90C wet bulb.

(b) Outside air temperature shall be 460C dry bulb and 240C wet bulb.

7.2.6 Other Conditions

Other conditions shall be as follows:

(a) Static pressure difference between room air inlet and outlet of unit shall be zero.

(b)
The unit shall be tested with the fan speed at the highest setting provided by the controls.

(c)
Ventilation dampers shall be closed.

7.3 Maximum High-Temperature Operation Test
7.3.1 General

Room air conditioners shall be subjected to the maximum operating conditions test described in Clause 7.3.2 and 7.3.3 with their controls set for maximum cooling and with their ventilating air dampers and exhaust air dampers, if any, closed.

7.3.2 Temperature Conditions


Room air temperature
290C dry bulb


190C wet bulb


Outside air temperature
540C dry bulb


240C wet bulb

7.3.3 Voltages

The test shall be run at both 90% and 110% of nameplate voltage at the unit supply connection and at the manufacturer’s rated frequency. Maintain these voltages at the specified percentages under running conditions. The electrical service to the unit supply connection shall be such that the voltage will not rise more than 3% when the unit is stopped. After the service has been adjusted to accomplish this result, no subsequent adjustments shall be made during either test.

7.3.4 Procedure

The room air conditioner shall be operated continuously for 2 h after the specified air temperatures and equilibrium condensate level have been established. All power to the room air conditioner shall then be interrupted for 3 minutes, after which power shall be restored and unit will be run for 1 hour.

7.4 Freeze-up Operation Tests

7.4.1 General

Room air conditioners shall be subjected to the freeze-up tests described in Clause 7.4.3.1, with their thermostats, if any, adjusted to the lowest temperature setting and with their controls, fan speeds, dampers, and grilles set to produce the maximum tendency to frost or ice the evaporator, provided that such settings are not contrary to the manufacturer’s operating instructions.

7.4.2 Temperature Conditions


Room air temperature
210C dry bulb


160C wet bulb


Outside air temperature
210C dry bulb


160C wet bulb

Note:
The lowest room air dry bulb temperature that will permit the unit to run at its lowest thermostat setting, if such setting is above 200C, may be substituted. A constant relative humidity (RH) should be maintained.

7.4.3 Evaporator Air Blockage Test

7.4.3.1 Procedure

The unit shall be operated continuously on the cooling cycle for 12 h after the temperature conditions specified in Clause 7.4.2 have been established.

7.4.4 Drip Test

7.4.4.1 Procedure

The unit shall be operated for 6 h under the same conditions as for the air blockage test described in Clause 7.4.3 with the room side air inlet covered to completely block the passage of air so as to attempt to achieve complete blockage of the evaporator coil by frost. After the 6 h operating period, the unit shall be stopped and the air inlet covering shall be removed until the ice or frost accumulation has melted. The room temperature may be raised to assist the melting of ice or frost.

The unit fan(s) shall then be turned on again, and the unit shall be operated at high speed for 5 minutes. The compressor shall be off during this period.

During the test no ice shall drop from the unit and no water shall drip or blow off the unit on room side.

7.5 Enclosure Sweat Test

7.5.1 General

Room air conditioners shall be subjected to the enclosure sweat test described in Clause 7.5.3 with their controls, fans, dampers, and grilles set to produce the maximum tendency to sweat, provided that such settings are not contrary to the manufacturer’s operating instructions.

7.5.2 Temperature Conditions

Room air temperature
270C  dry bulb

240C  wet bulb

Outside air temperature
270C  dry bulb

240C  wet bulb

7.5.3 Procedure

After the temperature conditions specified in Clause 7.5.2 are established, the unit shall be operated continuously for 4 h.

7.6 Condensate Disposal Test

7.6.1 General

 Room air conditioners shall be subjected to the following condensate disposal test with their controls, fans, dampers, and grilles set to produce condensate at the maximum rate, provided such settings are not contrary to the manufacturer’s operating instructions.

Note: This test may be run concurrently with the enclosure sweat test described in Clause 7.5.

7.6.2 Temperature Conditions

Room air temperature

270C dry bulb


240C wet bulb

Outside air temperature 

270C dry bulb








240C wet bulb

7.6.3 Procedure

After the specified temperature conditions have been established, the room air conditioner shall be operated continuously for 4 h after the condensate level has reached equilibrium.

8. Efficiency Level

8.1 Energy Efficiency Ratio (EER)

Energy Efficiency Ratio (EER) of Window Air-Conditioners shall not be less then the values specified in the in the table-1 below, when operating the unit in the specified service conditions.

Table-1

Energy Efficiency Level for Window Air Conditioners

	Energy Efficiency Ratio (EER)
	Temperate 

Climate
	Tropical 

Climate

	
	
	


**Note: The EER values will be specified after receiving test results of various air-conditioners available in the Bahrain market.
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