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Computer Programs for Industrial Ventilation Design (Part 2)
—@General Description of a Computer Program, “Design of Industrial
Exhaust Systems Mark II” and its Applications—

Toshiaki Nishioka

Abstract
This report gives a brief description of a computer program for “Design of Industrial Exhaust
Systems Mark I1” published by the Committee on Industrial Ventilation of the American Conference
of Governmental and Industrial Hygienists, the conversion of units into the SI Unit System for use

in Japan, and calculations of examples.

This computer program performs calculations for a duct network through which contaminated
air is carried from its place of origin to the outdoors. With input data consisting of information from
the system layout plus the required hood air flows, the calculations give the sizes of the ducts and
the exhaust fan. The sizes of the duc s are determined by the method of constant velocity. The flow
balance of the system is accomplished not by using dampers, but by re-sizing the ducts or by adjusting

air flows.
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1) Industrial Ventilation, Committee on Industrial
Ventilation, American Conference of Governmental

Industrial Hygienists.
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1 DUCT START AND END NO w2 3-2 2-5 4-5 5-6 9-8 7-8 B~6 6~10 I-13
2 REQUIRED AIR VOLUME Ma/M 10000 '20.0 122.00 2000 102 35,00 20.00  55.00 154.00 20.00°
3 ACTUAL AIR VOLUM M3/M 10000 W0 12000 20,00 1200 3LO0 000 5400 194.00 23,00
4 S SLOT AREA SQ M 0.3 90 00 00 60 00 00 08 03 0.0
5 0 SLOT VELOCITY M/S 54 00 00 0@ 09 900 00 00 00 00
§ | SLOT VELOCITY PRESSURE MMAQ 18, 00 00 00 09 060 00 00 00 00
7 Q SLOT ENTY LOSS FACTOR L3 00 00  0m 00 b8 00 00 00 00
8 D PLENUM STATIC PRESSURE MMAQ 32 00 0D 00 00 0.0 00 00 00 0.0
9 DUCT DIAMETER M B0 M2 B 152 26 V3152 B4 B3 152
10 SPECIFIED DUCT VELOCITY M/S DN W W 180 W20 ITE 1.0 1230 110 1.0
11 ACTUAL DUCT VELOCITY M'S WA 137 WS 187 1R P47 189 1706 17.67 8.7
12 BUCT VELOCITY PRES: MMAQ A2 s 129 W5 198 17 WS 193 192 28
13 STRAIGHT DUCT LENGTH 7 760 700 7.0 700 200 L8 590 2407 LSO
14 STRAIGHT DUCT FRICTION VP/METER 0.65 041 004 0M 004 01D 0 007 0.03 0.4
15 STRAIGHT DUCT LOSS FACTOR 0 105 030 0.8 039 0.3 025 0.4t 0.8 0.2
16 HOOD ENTRY LOSS FACTOR 0.25 0.3 0N 035 60 02 0.5 00 0.0  L0d
37 ACCELERATION FACTOR OO L0 00 140 00 L 10 60 00 L0
18 ELBOW LOSS FACTOR 051 045 90 045 00 07 0.0 045 0.0 0.3
19 JOINT LOSS FACTOR PO 048 00 018 90 013 00 948 0.0 0.8
20 DAMPER OR $PECIAL LOSS FACTOR 0.3 0.0 ®.0 L3 a0 2.0 947 13 0.0 0.0
2L TOTAL DUCT LOSS FACTOR 248 281 031 L 0.8 23 2% 242 043 M
22 DUCT STATIC PRESSURE LOSS MMAQ S w2 59 B8 58 43 w3 47 L Ha
23 JUNCTION VP CHANGE LOSS MMAQ 00 0.0 BT 00 197 00 0 92 130 0.0
24 TOTAL DUCT SP LOSS M . 8.2 206 BLE 254 463 #3583 205 6.1
25 STATIC PRESSURE AT TION MMAQ  £0.2 0.2 8.8 LB 110.2 453 443 0.2 1.8 S5
2 HOOD STATIC PRESSU 1A W6 00 26 00 WA S 0.0 09 a0
27 DAMPER LOSS ADDED MMaQ 85 00 00 B3 09 00 & S5 0.0 00
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