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PIPE

ANGLE RELIEF VALVE

NON-RETURN VALVE

THREE-WAY VALVE

FOUR-WAY VALVE

FLOAT OPERATED
IN LINE VALVE

GLOBE VALVE

BALL VALVE

BELLOWS

STRAINER OR FILTER

TUNDISH

OPEN VENT

PIPE BELOW GROUND

PIPE AT HIGH LEVEL

EXISTING PIPE TO BE
REMOVED

CROSSING, UNCONNECTED

JUNCTION, CONNECTED

INDICATION OF FLOW
DIRECTION

INDICATION OF FALLFALL 1 : 200

HEATED OR COOLED

JACKETED

GUIDE

ANCHOR

IN LINE VALVE
(ANY TYPE)

ANGLE VALVE

RELIEF VALVE
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AXIAL FLOW FAN

RADIANT PANEL

CEILING MOUNTED
PANEL

+

H HORIZONTAL DISCHARGE
HEATER UNIT

PROPELLER FAN

AIR FILTER

AUTOMATIC AIR VALVE

DOWNWARD DISCHARGE
HEATER UNIT 

CENTRIFUGAL FAN
OR PUMP

DUCT BEND WITH 
SPLITTERS

MITRE BEND WITH
INTERNAL VANES

GRILLE, DIFFUSER

SINGLE LEAF DAMPER

MULTI–LEAF DAMPER

FIRE DAMPER

RADIATOR

NATURAL CONVECTOR

FAN CONVECTOR
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FLOOR FINISH

SCREED – 65 TO 100 mm

PLASTIC HEATING PIPES
AT 300 mm CENTRES

INSULATION – 50 mm
POLYSTYRENE OR
EQUIVALENT

DAMP PROOF COURSE

CONCRETE FLOOR

FLOOR BOARDS OR
OTHER FINISH

CHIPBOARD OR
OTHER FLOOR FINISH

JOISTS
RIGID INSULATION 50 mm

BATTENS TO SUPPORT
INSULATION

CEILING

PLASTIC HEATING PIPES
SPACE FILLED WITH 
SAND/CEMENT GROUT
FOR EVEN HEAT
DISTRIBUTION

PLASTIC HEATING PIPES

HEAT DIFFUSION PLATES
BATTENS AT 300 mm
CENTRES
JOISTS
INSULATION BETWEEN
AND UNDER
JOISTS –100 mm
FIBREGLASS OR
EQUIVALENT
CEILING

TYPICAL CONSTRUCTION WITH CONCRETE FLOOR

WITH METAL HEAT DIFFUSION PLATES

WITH GROUT OR PUG FOR HEAT DIFFUSION

TYPICAL CONSTRUCTIONS WITH TIMBER FLOORS
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UP FEED TWO PIPE GRAVITY AIR
VENT SYSTEM-WET RETURN

DOWN FEED TWO PIPE GRAVITY AIR
VENT SYSTEM-WET RETURN

DOWN FEED ONE PIPE GRAVITY AIR
VENT SYSTEM-WET RETURN

UP FEED VACUUM PUMP SYSTEM

VACUUM
PUMP

FEED
PUMP

HOT WELL

UP FEED TWO PIPE GRAVITY SYSTEM-
DRY RETURN

BOILER

RADIATOR
STEAM MAIN

CONDENSATE MAIN

VENT PIPE

RADIATOR VALVE

STEAM TRAP
VENT

B

KEY

ATMOSPHERIC SYSTEM HOT WELL OPEN
TO ATMOSPHERE

UP FEED ONE PIPE GRAVITY AIR
VENT SYSTEM-WET RETURN

B

B

B

B

B

B

B
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WITH DRAIN
COCK & CAPPED
HOSE UNION

PUMP BREECHING CONNECTOR WITH
DOUBLE INLET  & INSTANTANEOUS
COUPLING WITH CAP & CHAIN
& BACK PRESSURE VALVE

10th FLOOR

9th FLOOR

8th FLOOR

7th FLOOR

6th FLOOR

5th FLOOR

4th FLOOR

3rd FLOOR

2nd FLOOR

1st FLOOR

ROOF LEVEL
65 mm    OUTLET WITH G.V. INSTANTANEOUS
         FEMALE COUPLING PLUG & CHAIN
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FRICTIONAL RESISTANCE in/100 ft.

6 in. 150 mm.

5 in. 125 mm.

4 in. 100 mm.

3 in. 80 mm.

2½ in. 65 mm.

2 in. 50 mm.

1½ in. 40 mm.

1¼ in. 32 mm.

1 in. 25 mm.

¾ in. 20 mm.

½ in. 15 mm.
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FITTING K FITTING K

SHARP 90˚ BEND EXIT TO ROOM

ENTRY FROM ROOM

ABRUPT REDUCTION

ABRUBT ENLARGEMENT

TAPERED ENLARGEMENT
         8 ˚

TAPERED REDUCTION

GRILLES RATIO OF FREE AREA
TO TOTAL SURFACE

1.3 1.0

0.5

0

0.5 – (V1/V2)2

APPLIED TO
V.H. OF V2

(1 – V2/V1)2

APPLIED TO
V.H. OF V1

(1 – V2/V1)2

APPLIED TO
V.H. OF V1

0.7

0.5

0.25

0.5

0.2

0.05

0.3
APPLIED
TO  V.H.
IN THE
BRANCH

90˚ BEND WITH VANES

ROUNDED 90˚ BEND
r/w < 1

ROUNDED 90˚ BEND
r/w > 1

SHARP 45˚ BEND

ROUNDED 45˚ BEND
r/w < 1

ROUNDED 45˚ BEND
r/w > 1

FLOW TO BRANCH

TAPERED ENLARGEMENT
        8 ˚

0.7 3
0.6 4
0.5 6
0.4 10
0.3 20
0.2 50

1.5
(1 – V2/V1)2

APPLIED TO
V.H. OF V1

V1

V1

V1

V1

V2

V2

V2

V2

w

w

r

r

w

w

r

r

59/ �?�
 	
�&
��"<) �(
*3$$=



���		��� ���� �� ��������	� 8A	����� �� �� ��
������������	9

�33����!�

�6
��

 3�
��!�
 ���3

 0;�&"  �� 9.
."

�&+!�") 14 !$ 544 >
59 !$

>
/

�&" #()��") 14 !$ 544 >
59 !$

>
/

��(!�" 3(!!�"&�) >4 !$ 544 5
/ !$

>
/

5����������  ��������	 ���  ���������� 	�	���	

�
�6��


�
�����4

�!���� �!�����
� ���!������ 3����

�;� 	�;��� �;� 	�;���

�&" &
!(=� -"$' $ !)&*� .�1G6�1 144G844 1G9 5444G5.44
��(!�" �$

��!&$
 !$ -(
 >�1G6�1 :44G844 1G: 5444G5644
�(&
 ) 77+; * �!) 1�4G/�4 5444G5144 9G5. 5.44G.644
�"(
�� ) 77+; * �!) .�1G>�4 144G944 6�1G8 844G5/44
� 77+; "��&)!�") (
* �"&++�) 5�.G.�> .14G614 5�1G.�1 >14G144
�$# +�2�+ ) 77+; "��&)!�") 4�/G5�. 514G.14 F F
�(&
 �,!"(�! * �!) 6�1G/�4 844G5144 9G5. 5.44G.644
�"(
�� �,!"(�! * �!) .�1G>�4 144G944 6�1G8 844G5/44

?�+$�&!&�) &
 
(! "(+ *"( ��! �,!"(�! );)!�') )�$ +* 3� 5G> 'C)
�.44G944 -!C'&
��

?�
!&+(!&$
 598



#
��4��		 �� ����	
/
����
!���

1��

�� ���

������
��

E3 �� %$$$ 3� %$$% 3� �� &$$$ 3�
�� �� �� ��

644 51 4�9 4�/
944 .6 4�/ 4�/
/44 >. 4�/ 4�/
5444 64 4�/ 4�/
5.14 6/ 5�4 5�4
5944 9> 5�4 5�4
.444 :/ 5�4 5�.
.144 89 5�4 5�.
>444 55/ 5�. F

����!���
����
�
�

������
��

�3�����4 9�!��
�����
�� �
��
�

!3 �� &$$$ 3� !3 �� %$$$ 3� %$$% 3� �� &$$$ 3�
�� �� �� �� ��

/4 > 4�6 4�9 4�/
594 9 4�1 4�9 4�/
.44 / 4�1 4�9 4�/
>51 5. 4�9 4�9 4�/
144 .4 4�9 4�/ 4�/
/44 >. 4�/ 4�/ 5�4
5444 64 5�4 5�4 5�.
5144 94 5�. 5�. 5�.

� �!) $ !)&*� 3 &+*&
�) �,7$)�* !$ (!'$)7��"� )�$ +* 3� 4�. '' !�&�=�"�

5:4 �?�
 	
�&
��"<) �(
*3$$=




������� ���� 	����

�
�!	���
0�.

�
����3����
�	 9��� :��
�6�����

2��� �3

�

�3� 	�;��� �;�

4 
(+' �'$=� "&)�) 2�"!&�(++; 4G4�> 4G.1 4G4�51
5 �&��! (&" �&"��!&$
 $- #&
* )�$#


3; )'$=� *"&-! 3 ! 
$! 3;
#&
* 2(
�)

4�>G9 .1G1.1 4�51G.�:

. �&��! 3"��A� �&
* -�+! $
 -(��N +�(2�)
" )!+�N $"*&
("; 2(
�)
'$2�* 3; #&
*

9G/ 1.1G:44 .�:G>�9

> ��
!+� 3"��A� ��(2�) (
* )'(++ !#&�)
&
 �$
)!(
! '$!&$
N #&
*
�,!�
*) +&��! -+(�

/G59 :44G5644 >�9G:�.

6 �$*�"(!�
3"��A�

�(&)�) * )! (
* +$$)�
7(7�"N )'(++ 3"(
���)
'$2�*

59G.4 5644G5/44 :�.G/�8

1 �"�)� 3"��A� �'(++ !"��) &
 +�(- 3��&

!$ )#(;

.4G./ 5/44G.144 /�8G5.�1

9 �!"$
� 3"��A� �("�� 3"(
���) &
 '$!&$
N
#�&)!+&
� ��("* &
 !�+��"(7�
#&"�)

./G>. .144G./44 5.�1G56�1

: �$*�"(!� �(+� ��$+� !"��) &
 '$!&$
N
&
�$
2�
&�
�� -�+! #��

#(+=&
� &
!$ #&
*

>.G66 ./44G>844 56�1G.4

/ �(+� �#&�) 3"$=�
 $-- !"��)N
��
�"(++; &'7�*�) 7"$�"�))

66G14 >844G6644 .4G..

8 �!"$
� �(+� �+&��! )!" �! "(+ *('(���
���� )+(!�) (
* ��&'
�;
7$!) "�'$2�* -"$' "$$-)

14G9. 6644G1614 ..G./

54 �!$"' �"��)  7"$$!�*N �$
)&*�"(3+�
)!" �! "(+ *('(��

9.G:4 1614G9514 ./G>5

55 ?&$+�! )!$"' �&*�)7"�(* *('(�� :4G/. 9514G:.44 >5G>:
5. � ""&�(
� �/. �:.44 �>:

����� 
		
�� &) !�� �$$+&
� �--��! $- (&" '$2�'�
!� �! &) *�-&
�* () !�� "�* �!&$
 &
 *"; 3 +3 (&"
!�'7�"(! "� #�&�� #$ +* �&2� !�� )('� �$$+&
� �--��! &
 )!&++ (&"�

��� 6
�����4 ����� 
		
��

�;� 	�;��� �� �#

4�5 .4 4 4
4�.1 14 4�1 .
5�1 >44 6 :
> 944 9 54�1
1 5444 : 5>
/ 51:1 / 51
54 .444 8 59

?�
!&+(!&$
 5:5



�������� �<�� �����	 �� ����������� ����	 ��� �<��� ��������

�!��
���
� %$$ %)$ &$$ &)$ '$$ ')$ ($$ ()$ )$$ *$$ +$$ ,$$ -$$ %$$$ %%$$ %&$$ %($$ %)$$ %*$$ %,$$ &$$$ &&$$ &($$ &*$$ &,$$ '$$$

544 554
514 5>6 591
.44 51> 584 .58
.14 5:4 .55 .61 .:6
>44 5/1 .>4 .9/ >44 >.8
>14 58/ .6: .// >.6 >11 >/6
644 .54 .9> >4: >61 >:8 654 6>8
614 ..5 .:: >.6 >91 645 6>1 691 686
144 .>5 .84 >64 >/> 6.. 61: 684 1.4 16/
944 .14 >51 >98 65: 694 688 1>1 198 944 91/
:44 .9: >>: >89 66: 686 1>: 1:9 95> 96: :54 :9/
/44 ./> >1: 6.4 6:1 1.1 1:5 95> 91> 984 :1/ /.4 /:/
844 .8: >:1 66. 145 116 94> 96/ 984 :>4 /4> /98 8>4 8/:
5444 >55 >8> 69> 1.1 1/5 9>. 9/4 :.6 :9: /66 851 8/4 5464 5544
5544 >.> 648 6/. 16: 949 994 :54 :1: /45 //> 81/ 54>4 5484 5514 5.54
5.44 >>1 6.6 144 19/ 9.8 9/9 :>/ :// />6 8.4 88/ 54:4 5564 5.44 5.94 5>.4
5644 >1: 61> 1>6 94: 9:> :>6 :85 /66 /81 8// 54:4 5514 5.>4 5>44 5>94 56.4 5164
5144 >9: 699 114 9.1 986 :1: /59 /:5 8.> 54.4 5554 5584 5.:4 5>64 5654 56:4 5184 5914
5944 >:: 6:8 191 96> :5> ::8 />8 /89 814 5414 5564 5.>4 5>54 5>/4 5614 51.4 5964 5:44 5:94
5/44 >89 14> 186 9:9 :15 /58 //6 866 5444 5554 5.54 5>44 5>/4 5694 51>4 5954 5:64 5/44 5/94 58:4
.444 656 1.1 9.5 :4: :/1 /1: 8.1 8/8 5414 5594 5.94 5>94 5614 51>4 5954 5964 5/>4 5844 5894 .4/4 .584
..44 6>4 169 969 :>9 /5/ /8> 896 54>4 5484 5.54 5>.4 56.4 5154 5944 5984 5::4 58.4 5884 .414 .5/4 .>44 .654
.644 669 199 9:4 :9> /6/ 8.: 5444 54:4 5564 5.94 5>:4 56/4 51/4 59:4 5:94 5/64 .444 .4:4 .564 ../4 .644 .1.4 .9>4
.944 694 1/1 98> :/8 /:: 818 5464 5554 55/4 5>44 56.4 51>4 59>4 5:>4 5/.4 5854 .4:4 .514 ...4 .>94 .144 .9.4 .:64 ./14
./44 6:6 94> :56 /56 841 884 54:4 5564 5.54 5>14 56:4 51/4 5984 5:84 5//4 58/4 .514 ..>4 .>44 .614 .184 .:.4 ./64 .894 >4:4
>444 6// 9.4 :>1 />/ 8>. 54.4 5544 55/4 5.14 5>84 5154 59>4 5:64 5/14 5814 .464 ...4 .>44 .>/4 .1>4 .9/4 ./54 .864 >494 >5/4 >.84

� �! )&A�) 3�+$# !�&�= +&
� �(2� ()7��! "(!&$) �"�(!�" !�(
 6D5 (
* )�$ +* 3� (2$&*�* -$" "�()$
) $- -"&�!&$
 (
* 
$&)��

� � 5
.9













����>
� � �

1

�



B���	�� �����������
��+&�) $
 
(! "(+ -$"��) $- #&
* (
* !�'7�"(! "� *&--�"�
��) !$ ��
�"(!� -+$#
$- (&"�


���������
�3)�
�� $- '���(
&�(+ �$'7$
�
!)�
�$ 7+(
! "$$' 
��*�*�
��* �!&$
 &
 3 &+*&
� �
�"�; "�@ &"�'�
!)�

=������������

+$)� �$
!"$+ 
$! 7"(�!&�(3+��
�
�$'&
� (&" �(

$! 3� -&+!�"�*�
�&--&� +! !$ �,�+ *� �,!�"
(+ 
$&)��
0(!�) -$" -+$# $- (&" ' )! -$"' 7("! $- ("��&!��! "(+ 3 &+*&
� *�)&�
�

$)! )(2&
� $- '���(
&�(+ 7+(
! '(; 3� $--)�! 3; &
�"�()�* �$)! $- )7��&(+
3 &+*&
� �$'7$
�
!)�

(������ �������

HIGH LEVEL ROOF VENTILATION

SIDE
VENTILATED

CROSS
VENTILATED

OPEN PLAN OR
OPENINGS FOR

AIR FLOW

CROSS VENTILATION WITH ATRIUM

?�
!&+(!&$
 5:>



VENTILATION CHIMNEYS

WIND SCOOP

��+�� ���� �����������
����(
&�(+ 2�
!&+(!&$
 &)  )�* &
 #&
!�" !$ (2$&* �$+* *"( ��!) (
* 
(! "(+
2�
!&+(!&$
 &
 ) ''�" !$ )(2� �
�"�;�

=����� 	����	������

�
+�!) (
* (&" 7(!�) !$ 3� (""(
��* !$ (2$&* *"( ��!)�
�
!�"
(+ ��(! �(&
) !$ 3� =�7! !$ ( '&
&' '�
�$+(" ��(! �(&
 !�"$ �� �+(A&
� !$ 3� +&'&!�*�
� �&���" "$$' !�'7�"(! "� &) (���7!(3+� !�(
 #&!� - ++ (&" �$
*&!&$
&
��
�(;+&��!&
� (
* 
(! "(+ 2�
!&+(!&$
 ("� &'7"$2�* 3; &
�"�()�* -+$$" !$ ��&+%
&
� ��&��!�
� &+*&
� )�(7� !$ �
) "� (*�@ (!� #&
* 7"�)) "� *&--�"�
�� 3�!#��
 &
+�!
(
* $ !+�! $7�
&
��

5:6 �?�
 	
�&
��"<) �(
*3$$=



�&" +�(=(�� !�"$ �� 3 &+*&
� B$&
!) (
* '(!�"&(+) !$ 3� =�7! !$ ( '&
&' '�
�$" �$
!"$++(3+� 
(! "� 2�
!&+(!&$
 (&" !&��!
�)) 
$! !$ �,���* 1 '>C�" 7�"
'. -(�(*��
�7�
&
�) !$ 3� (*B )!(3+� (
* #�++ )�(+�* #��
 �+$)�* !$ (++$# -$" *&--�"%
�
�� &
 #&
* (
* )!(�= �--��!) 3�!#��
 #&
!�" (
* ) ''�"�
�&"� *('7�") !$ 3� 7"$2&*�* (! $7�
&
�) &
 -&"� #(++)�

$
)&*�"(!&$
 !$ 3� �&2�
 !$ )$ 
* &
) +(!&$
�
� 77+; (&" !$ &
!�"&$" ("�() 
$! !$ 7&�=  7 �$
!('&
(!&$
 -"$' $�� 7(
!)
(
* �@ &7'�
! &
 �,!�"
(+ ("�()�

=����� �	�����	�
5 �&" -+$# "�@ &"�'�
!) -$" ) ''�" �$$+&
��
. ��+��!&$
 $- &
+�! (
* $ !+�! 2�
!&+(!&$
 $7�
&
�)�
> �"&2&
� 7"�)) "� * � !$ #&
* (
* )!(�= �--��!)�
6 ��)&)!(
�� $- -+$# 7(!��
1 �&A� $- 2�
!&+(!&$
 $7�
&
�) !$ �&2� "�@ &"�* -+$# "(!��

% ��� ����
�+$# "�@ &"�* -$" �$$+&
� �(+� +(!�* () -$" '���(
&�(+ 2�
!&+(!&$
�

$'7 !�" 7"$�"(') !(=� (��$ 
! $- �--��! $- !��"'(+ '()) $- 3 &+*&
�
$2�" .6 �$ " 7�"&$*�
�$" 
(! "(+ 2�
!&+(!&$
 "$$' (&" !�'7�"(! "� �(
 3� �&���" !�(
 #&!� - ++
(&" �$
*&!&$
&
��

& 7������	
�&
*$#)
�"&�=+� 2�
!&+(!$")
�$ 2"�)
�
*�"-+$$" * �!)

�&'
�; !;7� )!(�=)
�('7�") G '(
 (+ $" ( !$'(!&� �$
!"$+

' ��� ��� ���		���
8�9 1��� ���		���

�"&2&
� 7"�)) "� * � !$ #&
* &) *&--�"�
�� 3�!#��
 #&
* 7"�)) "�)
$
 &
+�! (
* $ !+�! )&*�) $- 3 &+*&
��

�
� ��
�7
�#
.

#��"�

�#��&
* 7"�)) "� ��C'.�
�7 ��&
* �$�--&�&�
! $
 #(++
�#��&
* )7��* �'C)�

���
)&!; $- (&" �=�C'>�

�(!( $
 #&
* �$�--&�&�
!) �() 3��
 7 3+&)��* 3; �&" �
-&+!"(!&$
 (
*
?�
!&+(!&$
 
�
!"�� 
$2�
!";�

?�
!&+(!&$
 5:1



8�9 .���4 ������
�"&2&
� 7"�)) "� * � !$ )!(�= �--��!

��) � 
&
�
�� &��$�

�$

#��"�

��) � )!(�= *"&2&
� 7"�)) "� ��C'.�

&� *�
)&!; $- &
!�"
(+ (&" �=�C'>�

� (���+�"(!&$
 $- �"(2&!;� 8�/5 'C).

�� *&--�"�
�� &
 ��&��! $- &
+�! (
* $ !+�! $7�
&
�) �'�
�&� &
!�"
(+ !�'7�"(! "� ����
�$� $ !)&*� !�'7�"(! "� ����

( 5�	�	����� �� ���� ���

�$ 3� �(+� +(!�* () -$" +("�� * �!) #&!� +$# (&" 2�+$�&!;�

) .�6� �� �������	
0"�)) "� *"$7 (�"$)) $7�
&
�)� !$!(+ *"&2&
� 7"�)) "�G7"�)) "� *"$7
!�"$ �� 3 &+*&
��

� � B
�*




.��

� �5	.
#��"�

�� ("�( $- $7�
&
� �'.�
B� (&" -+$# �'>C)�
�*� *&)��("�� �$�--&�&�
! ��(
 3� !(=�
 () 4�95�

� *�
)&!; $- &
)&*� (&" �=�C'>�

�� � 7"�)) "� *"$7 (�"$)) $7�
&
� ��C'.�

���� ��� ��	� ���� ��

"<������� ��� ����	����� �0
��	� 	�	���	
� � �!&$
 �$$*)� 3$$!�)� $" �(
$7&�) -$" - '� (
* * )! �$++��!&$
� $"

) �!&$
 
$AA+�)� $" -��* �$77�") -$" 7
� '(!&� �$
2�;&
��
� 
$
2�;&
�� * �!&
� $" ! 3&
��

 �(
 $" �,�( )!�" !$ �"�(!� !�� 
���))("; 7"�)) "� $" 2(�  ' -$"

7
� '(!&� �$
2�;&
��
� � )! )�7("(!$"� -$" )�7("(!&
� !�� �$
2�;�* '(!�"&(+ -"$' !�� �$
2�;&
�

(&"�

5:9 �?�
 	
�&
��"<) �(
*3$$=



���		��������� �� 	�
���	

SUCTION SYSTEM

COMBINED SYSTEM

PRESSURE SYSTEM

            KEY
A – AUXILIARY AIR
H – FEED HOPPER
C – CYCLONE SEPARATOR
S – SLIDE VALVE
E – EXHAUST
D – CONVEYING DUCTING
F – FAN

DD

D

H

H

H

E

E

E

A

A
F

F

F C
C

C

S

S

S

��������� ��� ����� �����	 ("� ) &!(3+� -$" �$
2�;(
�� $- '(!�"&(+ &
 7$#%
*�"�* -$"' $" &
 )$+&*)  7 !$ 14 '' )&A�� *";D 
$! '$"� !�(
 .4H '$&)! "��

$! )!&�=&
��
	--&�&�
�; $- 7
� '(!&� �$
2�;&
� 7+(
!) &) +$# 3 ! �$'7�
)(!�* 3; �();

�(
*+&
�� -"�� $- * )!�

.������ ���� F �&)!(
�� $- �$
2�;&
�  7 !$ >44 ' *&--�"�
�� &
 ��&��!)  7
!$ 64 '� ��@ &"�* 2(�  ' .44 !$ 644 '' '�"� ";�

���		��� ���� F �&)!(
�� $- �$
2�;&
� (3$2� >44 ' #$"=&
� 7"�)) "�  7 !$
64 =�C'.� �*2(
!(��D 7$))&3&+&!; $- �$
2�;&
� '(!�"&(+ $2�" +$
� *&)!(
�� 3;
�$

��!&
� '$"� );)!�') &
 )�"&�)�
�$"=&
� 7"�)) "� (3$2� 64 =�C'. 
$! ) &!(3+�� 3��( )� $- �&�� " 

&
�

�$)!�

#���	 �� 
���	

GREASE

SINGLE RANGE DOUBLE RANGE BAFFLE PLATE BLOW AND
EXHAUST HEAD

EXHAUST
TANK

PRESSURE

FILTER

?�
!&+(!&$
 5::



� -+$# $- (&" &
!$ !�� �$$* "�)&)!) �"$)) *"( ��!) #�&�� #$ +* �(""; - '�)
(
* �$
2��!�* ��(! -"$' (77+&(
��) &
!$ !�� "$$'�
0"$B��!&$
 $- �$$* 3�;$
* "(
�� >44 ''� 0"$B��!&$
 !$ 3� 3�;$
* $7�


7$)&!&$
 $- $2�
 *$$")� �
*�")&*� $- �$$* .444G.544 '' (3$2� -+$$" +�2�+�
	,!"(�! (&" 2�+$�&!; (�"$)) -(�� $- �$$* 4�.1 !$ 5�1 'C)� ����(
&�(+ ) 77+;
(&" /1H $- �,!"(�!� 51H 3; 
(! "(+ &
-&+!"(!&$
�
�(�� 2�+$�&!; $- '�)� !;7� �"�()� -&+!�" .G1 'C)� -$" 3(--+� !;7� 1 'C)�

5����������  ��������	 �
����
 ��� 
���	 ��� ����
: ) 3B��! !$ �"$))
*"( ��!) &
 'C)


(
$7; �$$*� $7�
 5�4G5�1 
(
$7; �$$*� *$ 3+� 1�4

(
$7; �$$*� �+$)�* 5 )&*� 4�8G5�4 �$$!�)� !�"$ �� 5 )&*� 4�1G4�:1

(
$7; �$$*� �+$)�* . )&*�) 4�:1G4�8 �(3$"(!$"; �$$*)�

(
$7; �$$*� �+$)�* > )&*�) 4�1G4�:1 !�"$ �� *$$") 4�.1G4�>1

�����������	 �� ����� ���  �������� ���		��� ��		 �� ���� �0��������

���	

VELOCITY
PRESSURE LOSS     0.11
COEFFICIENT ''Ce''   0.95

0.49
0.82

0.60
0.79

1.10
0.61

*��� �
 ��	 ���� � ����

B� 5�> ���!





�!

�
B� 6444 ���!






�!

�
B��&" 2$+ '� '>C) B��&" 2$+ '� -!>C'&

���	
!"(
�� �$�--&�&�
! ���	
!"(
�� �$�--&�&�
!
�!��"�( $- !�"$(!� '. �!��"�( $- !�"$(!� -!.

�!��!(!&� ) �!&$
 &
 !�"$(!� �!��!(!&� ) �!&$
 &
 !�"$(!�
�C'. &
���) #���

����������� �� ����� "������� ��		 ���� 
���

�
 �






�2
�!

�
�2 � 2�+$�&!; 7"�)) "�� � �
�! �

� � �.



� �
�.



�2

#
� ����	�������  ������� -$" '(!�"&(+ 2("&�) #&!� !�� )&A�� )7��&-&� �"(2&!;
(
* )�(7� $- !�� '(!�"&(+ ��(++( ?(++��

5:/ �?�
 	
�&
��"<) �(
*3$$=



�������� �������  �������

� � 54
:
�

� � 5
� � 4
1: � � 5> >44

�
� � 5

� � 4
1:

!���6����� ����	����  �������

�� /
6
�

� � 5
� �4
64 �� 9444

�
� � 5

� �4
64

��?�+$�&!; 'C) ��?�+$�&!; -!C'&

���7��&-&� �"(2&!; $- '(!�"&(+ ���7��&-&� �"(2&!; $- '(!�"&(+
���2�"(�� *&( $- +("��)! ���2�"(�� *&( $- +("��)!

7("!&�+� &
 '' 7("!&�+� &
 &
�

�������� ��		 �� ��0����

#'

#(
� 5� 4
>.

2)

2(

� �

#��"�

#'��"&�!&$
 +$)) $- '&,! "�
#(��"&�!&$
 +$)) $- (&"

2)��()) $- )$+&*
2(��()) $- (&"

TNECREP
5

PER CENT
AVERAGE VELOCITYO

U
T

W
A

R
D

 D
IS

TA
N

C
E

 F
R

O
M

P
IP

E
 M

O
U

T
H

 P
E

R
 C

E
N

T
 O

F
 D

50

50

50 0 50 100

100

50
30

20
10

100
80

6050
70 90

30
20

10

5

D = DIA OF PIPE

100

120

V
E

LO
C

IT
Y

 C
O

N
TO

U
R

S

0

OUTWARD DISTANCE FROM  L IN PER CENT OF DC

 L O
F

 P
IP

E
C

SENIL
WOL

F

?�+$�&!; �$
!$ ") (
* -+$# *&"��!&$
(+ +&
�) &
 "(*&(+ 7+(
� $- �&"� +("
) �!&$
 7&7��

?�
!&+(!&$
 5:8



0.01

500
400

300

200

100
3,500

100

7060

50

40

30

25

20

15

10

50

VELO
C

ITY IN
 m

/s

3,000
DIAMETER OF  PIPE IN

 mm.

2,800

2,600

2,400

2,200

2,000

1,800

1,700

1,500

1,400

1,300

1,200

1,100

1,000

80

60

50

40

30

20

10

8

0.02 0.03 0.04 0.06 0.08 0.20.1

FRICTION IN INCHES OF WATER PER 100 ft.

CHART 4. DUCT SIZING FOR VENTILATION SCHEMES

0.3 0.4 0.5 0.6 0.8 1.0 2 3 4 5 6 7 8 9 10

1,000,000

800,000

600,000
500,000

400,000

300,000

200,000

150,000

100,000

80,000

60,000

50,000

40,000

30,000

20,000

15,000M
E

 IN
 m

3 /
s

M
E

 IN
 ft

3 /
m

n



40

30

25

20

15

10

8

6

5

4

3

2

950

850

800

750

700

650

600

550

500

450

400

350

300

250

225

200

175

150

125

110
DIAMETER OF PIPE IN

 mm.

6

5

4

3

2

1.0

0.8

0.6
0.5

0.4

0.3

0.2

0.1

0.08

0.06
0.05

0.08 0.10 0.20 0.30 0.40 0.60 0.80 1.0 2.0

FRICTION IN N/m2 PER m RUN R M.

3.0 4.0 5.0 6.0 8.0 10 20 30 40 50 60 80 100

10,000

8,000

6,000

5,000

4,000

3,000

2,000

1,500

1,000

800

600

500
400

300

200

100

A
IR

  V
O

LU

A
IR

  V
O

LU



15.0

CHART 4a.  DUCT SIZING FOR HIGH AIR VELOCITIES
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