AC Forms
Job Ref. No. 



[for office use only]


	AC Installations Summary
	Form AC-G1

	Project/Building* Name : 










	AC Installation Works Completion Date :





	AC Load
	AC Area (m2)





	Calculated Block Cooling Load (kW)


	Installed Total Plant Capacity (kW)




	Calculation Method : 
□ ASHRAE      □ CIBSE        □
Others



(Please specify)
(tick where applicable)
          Note : Calculation details should be properly filed for ready retrieval.

	Submitted AC Forms, Drawings, Catalog etc. (tick where applicable)

	
	No. of Sheets

	□
Form AC-G2 series (Design Parameters Worksheet)
	

	□
Form AC-G3 series (AC Systems and Controls Worksheet)
	

	□
Form AC-D1 (Air Duct Leakage Test Worksheet)
	

	□
Form AC-F1 (Fan Motor Power Worksheet)
	

	□
Form AC-EQ1 (AC Equipment Efficiency Worksheet)
	

	□
Drawings (separate list to be provided)
	

	□
Other supportive documents such as catalog, calculation etc. (separate list to be provided)
	


	Design Parameters Worksheet
	Form AC-G2(1)

	Part (A) : Outdoor Design Conditions (Clause 4.3)

	Summer
	Winter

	Design d.b. Temp. oC
	Design R.H. %
	Design d.b. Temp. oC
	Design R.H. %

	
	
	
	

	Part (B) : Indoor Design Conditions (Clause 4.2)

	Applications/Zone Ref.
	Summer
	Winter

	(e.g. Offices, shops etc.)
	Design d.b. Temp. oC
	Design R.H. %
	Design d.b. Temp. oC
	Design R.H.%

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Note :
Design condition of each typical application/zone should be given.  If different design conditions are adopted for the same type of application, these conditions should be given with different zone ref.


	Design Parameters Worksheet
	Form AC-G2(2)

	Part (C) : Friction Loss (Clause 6.2)

	System Ref. No.
	Piping System Description
	Friction Loss (Pa/m)

	Primary
	
	
	

	  chilled
	
	
	

	  water
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Secondary
	
	
	

	  chilled
	
	
	

	  water
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Condenser
	
	
	

	  water
	
	
	

	
	
	
	

	Part (D) : Insulation (Clause 8)

	Applicationsi
a) Chilled Water

b) Refrigerant 

c) Air
	Pipe Sizeii
dia.(mm)
	Operating Conditions


	Surface Coefficient

h

W/(m2 oC)
	Thermal iv Conductivity 

(
W/(m oC)
	Calculated Thickness

(mm)
	Thickness Applied

(mm)

	
	
	In/Outiii   d.b. oC
	RH %
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	i  Fill in a, b or c.

ii Only applicable for pipes.  Fill in the outer diameters.

iii  “In” denotes indoor & “Out” denotes outdoor.

iv The thermal conductivity should be rated at 20oC mean


	AC Systems and Controls Worksheet
	Form AC-G3(1)

	Part (A) : Air  Distribution System (Clause 5.1)

	(Clause 5.1.1 - Separate Distribution System)

Any air distribution system supplying air to both zones having special process temperature/humidity requirements and zones having only comfort requirements ?



	□  Yes
Sys. Ref.



Separate distribution system or supplementary control provided?

□  Yes
□  No

(Ref. clause 5.1.1)

Exception :
□  (a)


□  (b)


	□  No

	(Clause 5.1.2 - Air Leakage Limit On Ducts) 

Operating static pressure > 750 pa ?



	□  Yes
Sys. Ref. 


  (Ref. clause 5.1.2)

Leakage Class : □  I       □  II       □  III
	□  No

	Part (B) : Fan System (Clause 5.2)

	Any fan system with a total fan motor power > 5 kW ?



	□  Yes  -  including :
□  CAV                □ VAV


□  Others 


	□  No

	Any individual VAV supply fan motor power > 5 kW ?



	□  Yes  -  Volume control method : 

□ Variable speed drive           □ Inlet guide vane

□  Others




	□  No

	The fan motor power of the above VAV fan > 55% of design wattage at 50% of design air volume ?

	□ Yes
Sys. Ref. 



	□  No



	Note : Form AC-F1 & AC-F2 should be used for calculation of fan motor power of above fan systems.

	Part (C) : Pumping System (Clause 6.1)

	Any variable flow system ?


	

	□  Yes  -  capable of reducing system flow to 50% or less

□  Yes
□  No

(Ref. Clause 6.1)

Exceptions :
□  (a)

□  (b)

□  (c)
	□  No


	AC Systems and Controls Worksheet
	Form AC-G3(2)

	Part (D) : Temperature Control (Clause 7.1)

	(Clause 7.1.1)

Each AC system is provided with at least one automatic control device for regulation of temperature ?



	□  Yes
	□  No



	(Clause 7.1.2)

Thermostatic controls for comfort cooling are capable of adjusting the set point up to 29oC ?



	□  Yes
	□  No



	(Clause 7.1.3)

Thermostatic controls for comfort heating are capable of adjusting the set point down to 16oC ?



	□  Yes
	□  No



	(Clause 7.1.4)

Thermostatic controls for both comfort cooling and heating are capable of providing a temperature range or dead band of at least 2 oC ?



	□  Yes
	□  No

Exceptions : Thermostats requiring manual changeover ?

□  Yes
  □  No
	□  Not Applicable

	Part (E) : Humidity Control (Clause 7.2)

	Any humidifier or dehumidifier installed for maintaining specific humidity level ?



	□  Yes
Zone Ref.  





	□  No 


	Humidistat provided for the above purpose ?


	

	□  Yes
	□  No


	

	Humidistat capable of preventing the humidifier to increase RH above 30% ?


	

	□  Yes
	□  No


	

	Humidistat capable of preventing the dehumidifier to decrease RH below 60% ?
	

	□  Yes
	□  No


	


	AC Systems and Controls Worksheet
	Form AC-G3(3)

	Part (F) : Zone Control (Clause 7.3)

	(Clause 7.3.1)

Each AC zone controlled by individual thermostatic control ?



	□  Yes
	□  No
Zone Ref. 



With exceptions (a) and (b) (para 7.3.1)


□ Yes


□  No



	(Clause 7.3.2) 

No zone control permit a) reheating, b) recooling or c) simultaneous heating and cooling to a zone ?

	□  Yes
	□  No 
Zone Ref. 



(Ref. clause 7.3.2)

Exceptions :
□  (a)

□  (b)

□  (c)

□  (d)

□  (e)



	Part (G) : Off Hours Control (Clause 7.4)

	(Clause 7.4.1)

Each AC system equipped with automatic controls capable of reducing energy use during non-use period of the zone ?



	□  Yes

Control method : _________________

_______________________________

_______________________________
	□  No
Sys. Ref. 



Exceptions :
System with cooling/heating capacity not more than 10kW and with manual off-hour control ?

□  Yes
□  No



	(Clause 7.4.2) 

(
For hotels, a single master switch provided at main entry door to each guest room or suite, or each room with a suite, that perform one of the following functions to reduce energy use during the period of non-use ?



□  Yes
□  No
□  Not applicable.


□  (a)


□  (b)



□  (c)



	Air Duct Leakage Test Worksheet
	Form AC-D1

	Test Section : 



	Drawing No. :  




	Total Surface Area of Tested Ducts

	Width and depth

or diameter (mm)
	Periphery

(mm)
	Length

(m)
	Area

(m2)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	Total    
	

	Design Data

	Total duct surface area  (m2) 
	

	Total surface area under test (m2) 
[From above table]
	

	Duct operating static pressure - p (Pa)
	

	Air leakage class
[From Table (5.1)]
	

	Air leakage limit (L/s per m2)
[From Table (5.1)]
	

	Maximum permitted leakage (L/s)
	

	Test Records Summary

	Date of test
	

	Duct static pressure reading (Pa)
	

	Duration of test (min)
[Not less than 10 minutes]
	


	AC Equipment Efficiency Worksheet
	Form AC-EQ1

	Equipment.

Ref. No.
	Unit Type

(From Tables (9.5) to (9.12))
	Quantity

(No.)
	Rated Capacity

(kW)
	Total Rated Capacity
 (kW)
	Equipment Efficiency
	Rating Standard of COP & PLV (to state standard (such as ARI), or other standards with details *)
	Accredited

Body (such as ARI)

	
	
	
	
	
	Rated COP at 100% load
	Required COP

(for office use)
	Rated PLV  (to be provided for equipment above 10kW)
	
	

	
	
	
	
	
	
	
	75% load
	50% load
	25% load
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Total
	
	* details to include as appropriate: condenser water entering temperature, water flow rate & fouling factor, condenser entering air conditions, evaporator water leaving temperature, flow rate & fouling factor,  refrigerant saturated discharge temperature & liquid temperature etc.


	Fan Motor Power Worksheet
	Form AC-F1

	□ Constant Air Volume System
□  Variable Air Volume System

	System Ref. No.
	Supply Air
	Supply Fan
	Return Fan
	Pre-treated Air Fan
	Exhaust Fan
	Total fan motor

	
	(L/s)
	FSPs (kW)
	(m
	(d
	FSPr (kW)
	(m
	(d
	FSPp  (kW)
	(m
	(d
	(p
	FSPe (kW)
	(m
	(d
	(e
	power (kW)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Total Q
	
	
	
	
	
	
	
	
	
	
	
	
	Total PT
	

	Notes :
	
	
	

	Q      - Air flow rate (L/s)
FSPx   - Fan shaft power or fan brake power of respective motor in kW.
	
	Total fan motor power (PT - Pf ) ( 5 kW ?
	[Pf  =         kW (From Form AC-F2)]

	(m        - 
Motor efficiency of respective motor.
	
	□
If no, clause (5.2) is not applicable.

	(d     - 
Drive/belt efficiency of respective fan drive.
	
	□
If yes, then

	(p     - Ratio of pre-treated air quantity supplied to the fan system to
	
	

	the total air quantity handled by the pre-treated air fan.
	
	□
CAV System (PT - Pf) x 1000/Q = ______W per L/s <

	(e     - 
Ratio of exhausted air quantity extracted from the fan system
	
	

	to the total air quantity handled by the exhaust fan.
	
	

	PT   =  
Total fan motor power in kW

      =
FSPs /((m x (d) + FSPr /((m x (d) + (FSPp x (p)/((m x (d) + (FSPe x (e)/((m x (d).
	□
VAV System (PT - Pf) x 1000/Q =             W per L/s <

	Pf    = 
Total fan motor power for air treatment/filtering in kW.
	

	· - Tick where applicable.
For exempted systems stipulated in (a) & (b) of clause 5.2.1 (page 6) in this Code, fans and corresponding motor efficiencies have to be listed.

	n.a.   - Not Applicable.
	


	Fan Motor Power Worksheet
	Form AC-F2

	System Ref. No.: 

	
	Air Flow Rate
	 V (m3/s)
	

	
	Clean Air Pressure Drop
	Pd  (Pa)
	

	Supply Fan
	Fan Efficiency
	(f
	

	Filtering Sys.
	Motor Efficiency
	(m
	

	
	Drive/Belt Efficiency
	(d
	

	
	Additional Motor Power
	Pf   (kW)
	

	
	Air Flow Rate
	 V (m3/s)
	

	
	Clean Air Pressure Drop
	Pd (Pa)
	

	Return Fan
	Fan Efficiency
	(f
	

	Filtering Sys.
	Motor Efficiency
	(m
	

	
	Drive/Belt Efficiency
	(d
	

	
	Additional Motor Power
	Pf   (kW)
	

	
	Air Flow Rate
	 V (m3/s)
	

	
	Clean Air Pressure Drop
	Pd (Pa)
	

	
	Fan Efficiency
	(f
	

	Pre-treated Air
	Motor Efficiency
	(m
	

	Fan Filtering Sys.
	Drive/Belt Efficiency
	(d
	

	
	Ratio of pre-treated air quantity supplied to the system to the total air quantity handled by the pre-treated air fan
	(p
	

	
	Additional Motor Power
	Pf  (kW)
	

	
	Air Flow Rate
	 V (m3/s)
	

	
	Clean Air Pressure Drop
	Pd (Pa)
	

	
	Fan Efficiency
	(f
	

	Exhaust Fan
	Motor Efficiency
	(m
	

	Filtering Sys.
	Drive/Belt Efficiency
	(d
	

	
	Ratio of exhausted air quantity from the system to the total air quantity handled by the exhaust fan
	(e
	

	
	Additional Motor Power
	Pf   (kW)
	

	
	
	Total  Pf  (kW)
	

	Notes:

Pf  = V x (Pd - 250)/( (f x (m x (d).  For pre-treated air fan and exhaust fan filtering systems, multiply (p & (e respectively.

Total Pf = Sum of the additional motor power of all filtering systems.








1.6 W per L/s











2.1 W per L/s
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