
 

 

 

 

Noise in air conditioning systems 

Introduction: 

Air conditioning systems generate sound, which may be uncomfortable in some cases. It is therefore 

the responsibility of the designer to provide adequate sound control when necessary. The main 

sources of noise generation in an air conditioning system are the fan and the noise generated by air 

in the ductwork. Often the resultant sound levels in the rooms are satisfactory and no special 

treatment is necessary. In any case, the system design and installation should be carried out to 

minimize sound problems. The magnitude of sound is measured in a unit called the decibel (dB). 

Sound power is the sound level generated by a noise source.  

 

 ػٕذ اٌظٛخب اٌتذىُ ِغؤ١ٌٚح اٌّظُّ ٠تذًّ ٌزٌه. اٌذالاخ تؼض فٟ غ١شِش٠خ ٠ىْٛ لذ تٌٛذ طٛتاً اٌٙٛاء تى١١ف أٔظّح

عش٠اْ  ػٓ إٌاتجح ٚاٌضٛضاء اٌّشٚدح ٟ٘ اٌٙٛاء تى١١ف ٔظاَ فٟ ضٛضاءاي ٌت١ٌٛذ اٌشئ١غ١ح اٌّظادساْ ِٓ أُ٘  .اٌضشٚسج

 لاطٞ. خاطح ِؼاٌجح إٌٝ داجح ٕ٘ان ١ٌٚظ ِشض١ح اٌغشف فٟ إٌاتجح اٌظٛخ ِغت٠ٛاخ تىْٛ ِا غاٌثاً. اٌٙٛاء ِجاسٞ فٟ اٌٙٛاء

 . اٌضٛضاء ِظذس ػٓ ِتٌٛذاي اٌظٛخ ِغتٜٛ ٟ٘ انصىث قىة(. د٠غ١ثً) اٌذ٠غ١ثً تغّٝ تٛدذج اٌظٛخ دجُ
 

 

Q1/What are factors effected on the noise level in air conditioned space? 

There are three factors:                             انًكُفت؟ انًساحت فٍ انضىضاء يستىي يىثزة عهًال انعىايم هٍ يا/  1 س  

a) Noise resources             

اٌٙٛائ١ح تغثة  ا٘تضاصاخ اٌّجاسٞتثش٠ذ ٚاٌتغخ١ٓ، اٌضٛضاء ٟ٘ اٌّشاٚح، ا٘تضاصاخ أٔظّح اي طادسأُ٘ َ: انضىضاء يصادر-ا

 .ٚاٌشثىاخ ٚ إٌٛاشش. اٌضٛاغظ، عش٠اْ اٌٙٛاء تغشػاخ ػا١ٌح

 b) Noise Carriers 

أٔات١ة ا١ٌّاٖ تغاػذ ػٍٝ ٔمً الا٘تضاصاخ ِٓ ِٕثؼٙا تح ِثً الأعمف، الأسض١اخ، الأعطخ اٌظً :انضىضاء او َاقم ب ـ حايم

 .الأطٍٟ إٌٝ أِاوٓ أخشٜ

 c) Noise reflectors or absorptions                

اعتخذاَ الألّشح  تىثشٖ ٚ اٌذٛائظ ٚالأعمف ػادج تؼىظ اٌظٛخ أٚالأعطخ اٌظٍثح ِثً  :ضىضاء او ايتصاص عاكساث-ج  

ٚتغط١ح اٌذٛائظ ٚالأعمف تالأٌٛاح اٌظٛت١ح ٠غاػذ ػٍٝ اِتظاص اٌظٛخ تٕغثح تتشاٚح  اٌّٛت١ٍ١اخاٌطش٠ح ِثً اٌغتائش، فشػ 

تثط١ٓ اٌّغاٌه اٌٙٛائ١ح  .٠لادظ أْ ِؼاًِ الاِتظاص ٌلأعمف اٌّؼٍمح ٠ىْٛ أوثش ِٓ ٔظ١شٖ ٌٍذٛائظ الأعّٕت١ح% 80ٚ % 20

 .تاٌؼٛاصي اٌطش٠ح ٠ؼًّ ػٍٝ اِتظاص اٌظٛخ ِٓ اٌٙٛاء

 

Q2/ Enumerate noise resources in air conditioning systems? 

a) Supply air fans 

عشع ِٕاعثحاخت١اس ِشاٚح راخ    داخً ِجاسٞ اٌٙٛاء ٌضّاْ جش٠اْ ج١ذ ٌٍٙٛاءاٌتشغ١ً اٌىفٛءج ٚلش٠ثح ِٓ ٔمطح     

b) Compressors 

 خظائض ٌٙا( إٌخ ، اٌّشوضٞ اٌطشد ، اٌتشدد٠ح) اٌّختٍفح اٌضٛاغظ أٔٛاع. تتٌٛذ اٌضٛضاء داخً اٌضاغظ ٔت١جح اٌغشػح اٌذٚسا١ٔح

  ِختٍفح طٛخ

c) Motion of air in ducts and fitting such as (elbows, dampers, branches ) 
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 . ئك داخً اٌّجاسٞاٌّغتم١ّح، تجٕة اٌؼٛا جٕة اٌتغ١شاخ اٌفجائ١ح فٟ اٌّجاسٞخ

d) Electric motors                                                                                                      اخت١اس  ِٛتٛساخ ٘ادئح 

e) Air outlets such as(diffuser, grille, register……etc)  

 (ٌتم١ًٍ اٌضٛضاء ػٓ طش٠ك اٌتذىُ تغشػح اٌٙٛاء) ٘ٛاء تّتٍه ِغت٠ٛاخ طٛخ ِٛطٝ تٙا ِٓ لثً اٌّظٕغ  ِخاسجاخت١اس 

 

 

 

Q3/Define the unit used in measuring of noise? 

The unit used in measuring of noise is called decibel. Decibel define as the ratio between the 

force of measuring sound to the weakest sound that hear by human ear. 

 طٛخ أضؼف إٌٝ ِّىٓ ل١اعٗ طٛخ اػٍٝ ت١ٓ إٌغثح تأٔٗ اٌذ٠غ١ثً ٠ؼشف. اٌذ٠غ١ثً تغّٝ اٌضٛضاء ل١اط فٟ اٌّغتخذِح اٌٛدذج

اٌثشش٠ح الأرْ تغّؼٗ ِّىٓ اْ . 

𝑑𝐵 =
𝑀𝑒𝑎𝑠𝑢𝑟𝑖𝑛𝑔 𝑠𝑜𝑢𝑛𝑑 𝑓𝑜𝑟𝑐𝑒

𝑊𝑒𝑎𝑘𝑒𝑠𝑡 𝑠𝑜𝑢𝑛𝑑 𝑕𝑒𝑎𝑟 𝑏𝑦 𝑕𝑢𝑚𝑎𝑛 𝑒𝑎𝑟
 

 

Q4/ How many methods are used to reduce the noise in air conditioning system? 

There are several methods used to reduce the noise in air conditioning systems: 

1-By lining the ductwork from inside by absorbing sound materials such as glass wool, cork, 

armflex…….etc.  

 طاط إٌتش٠ًَ ، اٌف١ٍٓ ، اٌضجاجٟ اٌظٛف ِثً اٌظٛخ اِتظاصِٛاد لاتٍح ػٍٝ ب اٌذاخً ِٓ اٌٙٛاء ِجاسٞ تثط١ٓ طش٠ك ػٓ -1

(( armflex  ...اٌخ 

2-By using sound silencer in supply and return ducts 

 عذة اٌٙٛاءٚاي اٌتج١ٙض ِجاسٞ فٟ اٌظٛخ واتُاٌٛاح   تاعتخذاَ -2

                              دف١ف                    اص٠ض                   ٘ذ٠ش                    لؼمؼح                  استجاج                 

Figure : Typical frequency ranges, Hz, for various sound sources  

               



3-By using suction plenum box to equalize pressure for  smooth distribution of air 

 ٌٍٙٛاء عٍظ ٌتٛص٠غ اٌضغظ ٌّٛاصٔح  اٌشفظ طٕذٚق تاعتخذاَ -3

4-  By using a noise blanket around the compressor of air conditioning unit 

 اٌتى١١ف ٚدذج ضاغظ دٛيتٛضغ  ضٛضاء تطا١ٔح تاعتخذاَ -4-4

 

فٍ حانت تىاجد يُبعٍُ نهضىضاء فإٌ يستىي انصىث لا َعُُه انًجًىع انجبزٌ نهًا بم َأخذ فٍ الاعتبار يستىي  :يلاحظت

َعطٍ جدول  .الأكبز ويستىي انصىث الأصفزتىقف عهً انفزق بٍُ يستىي انصىث وانصىث الأكبز يضافاً نه عدد يٍ اندَسبم 

. ٌ نهصىث بدلاً يٍ يصدر واحدانقُى الإضافُت نهدَسبم َتُجت تىاجد يصدرٌ( 10-6)
 

 

 

Q5: The sound power level in a duct approaching an air diffuser is 52 dB. The sound power level 

of the diffuser is 49 dB. What is the sound power exiting into the room? 

 ِا ٘ٛ ِغتٜٛ اٌظٛخ اٌّٛجٛد تاٌغشفح.db 49ِغتٜٛ لذسج اٌظٛخ ٌٍٕاشش  db 52ِغتٜٛ ضغظ اٌظٛخ فٟ ِغٍه، ِتظً تٕاشش 

 

Solution by using Table 1, 

Difference = 52 -49 = 3 dB 

dB to be added to higher level = 2 dB 

Combined sound power level = 52 + 2 = 54 dB 

 
 

Q6: What are the average recommended dB-A and NC (noise criteria)sound levels for a hotel room? 

  لغرفة فندق NCو  db –Aما هي القيم المتوسطة المفضلة لمستويات الصوت 

Solution by using Table 2, 

the recommended range of dB-A is 35-45 and of NC is 30-40. The average dB-A is 40 and NC is 

35. This would be a suitable sound level in a hotel room. 

 

 

 

 

 

Q7:Determine the natural attenuation in the duct system shown in Figure 1. 

 
 

Solution 
From Table 3, the attenuation is Duct 0.05 dB l ft x 50 ft = 2.5 dB 

Elbow=3 

Natural attenuation = 5.5 dB 

 
Rooms also have sound-absorbing characteristics, which depend on the size and sound-

absorbing qualities of the surfaces and furnishings. Values range from 0 up to 20 or 25 dB. 

Tables for determining this effect are also available. 
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 Table 1: Effect of combining two sound levels             Table 3: Natural Duct Attenuation        

             
         Table 2: Ranges of indoor design goal for air conditioning system sound control 



 


