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Measurement of dryer condensing rates (batch
method)

Scope

This Technical Information Paper outlines a method to measure condensing rates and blowthrough steam
flows from a single dryer cylinder. Separate methods are provided for dryers operating above atmospheric pressure
and those under low pressure or vacuum. The methods require that discharge from the dryer be temporarily diverted
and collected in a drum of water.

Safety precautions

This method for measuring the rate of steam condensation places the technician near steam (hot water vapor)
and condensate (hot liquid water) under pressure. Care must be taken to ensure that all equipment is properly and
securely connected. Extreme care should be taken to avoid contact with hot pipes, valves, and other equipment. Use
hand and eye protection when setting up and operating the equipment.

Content
Test instructions

Dryers operating under pressure (Fig. 1)

Measure tare weight of drum.

Fill drum approximately 2/3 full with cold water.

Measure weight of drum and cold water.

Measure temperature of cold water in drum.

Measure steam supply temperature.

Measure steam supply pressure.

Open valve V; and measure dryer discharge pressure.

Shut valve V3; open and regulate valve V, so that the dryer discharge pressure does not change.

Let steam and condensate flow stabilize in hose, then plunge into drum of cold water. Start stop watch.

When water temperature in the drum approaches 60°C (140°F), remove hose and simultaneously stop the stop
watch.

Measure weight of drum and hot water.

e A o e

—_
e

—_
—_

TIP Category: Automatically Periodically Reviewed (Ten-year review)
TAPPI



TIP 0404-02 Measurement of dryer condensing rates (batch method) / 4

Symbols, formulae, calculations, and results

Tables 1 and 2 show symbols used in calculations, along with units (SI and English) and an example of typical
results.

Table 1. Test information and design data.
SI English
Symbol Definition Units Sample Units Sample
WA Weight of empty drum kg 20.4 b 45
W, Weight of drum and cold water kg 144 Ib 318
W3 Weight of drum and hot water kg 167 Ib 368
te Temperature of cold water °C 30 °F 86
ty Temperature of hot water °C 58 °F 137
ts Supply steam temperature °C 149 °F 300
P Supply steam pressure kPa 262 psig 38
P* Dryer discharge pressure or vacuum kPa 193 psig 28
T Elapsed time min 1.95 min 1.95
C Specific heat of drum kcal/kg/°C 0.12 Btuw/lb/°F  0.12
A Dryer surface area (dryer circumference m’ 19.5 ft* 210
X paper width)
Table 2. Steam table values.
SI English
Symbol Definition Units Sample Units Sample
hgs Total heat in supply steam J/kg 2754 x 10° Btu/lb 1183.8
hg, Total heat in blow-through steam J/kg 2723 x 10° Btu/lb 1170.6
g Latent heat in blow-through steam J/kg 2.167 x 10° Btu/lb 931.6
hy Heat in dryer discharge condensate J/kg 556x10° Btu/lb 239.0

The unknowns to be found are:

W, = weight of dryer discharge condensate, kg/h (Ib/h)
W, = weight of total dryer discharge, kg/h (1b/h)

W, = weight of blow-through steam, kg/h (Ib/h)

H. = total heat in dryer discharge, J (Btu).



