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Table 1. Range of Standard Rating Conditions
Cooling Coils Heating Coils
Volatile Cold Cold Ethylene Hot Hot Ethylene
Item Refrigerant Water Glycol Solution Water Glycol Solution
Steam
Standard air face velocity, 200 to 800 200 to 800 200 to 800 200 to 1,500 200 to 1,500 200 to 1,500
std. ft/min [std. m/s] [1to 4] [1to 4] [1to4] [1to 8] [1to 8] [1to 8]
Entering air dry-bulb temp., 65 to 100 65 to 100 65 to 100 -20 to 100 0.0to 100 -20 to 100
°F[°C] [18to 38] [18 to 38] [18 to 38] [-29 to 38] [-18 to 38] [-29 to 38)
Entering air wet-bulb temp., 60 to 85 60 to 85 60 to 85 - - -
°F[°C] [16 to 29] [16 to 29] [16 to 29] = = =
Tube-Side fluid velocity, std. - 1.0t0 8.0 21.0t0 6.0 = 10.5t0 8.0 ?0.5t0 6.0
ft/s [std. m/s] - [03t02.4] [0.3t0 1.8] - [0.1t02.4 [0.1t01.8]
Entering fluid temp., °F [°C] = 35to 65 0.0to 90 - 120 to 250 0.0 to 200
- [1.7 to 18] [-18t032) - [49 to 121] [-18 to 93]

Table 1. Range of Standard Rating Conditions

Cooling Coils Heating Coils

Saturated suction 30to 55 - - - - -

refrigerant temp. at coil [-1.1t013] - - - - -

outlet, °F [°C]

Minimum suction vapor

superheat at coil outlet,

°F [°€) 6.0 - - - - .

[3.3] - - - - >

Steam pressure at coil inlet, - - - 2.0t0250.0 - -

psig [kPa gage] - - - [14t0 1723] - -

Maximum superheat in - - - 50 - -

steam at coil inlet, °F [°C] - - - (28] - -

Concentration by mass, % - - 10to 60 - - 10to 60

Minimum fin surface >32 >32 >32 >32 >32 >32

temperature, °F [°C]

[>0.0] [>0.0] [>0.0] [>0.0] [>0.0] [>0.0]

Minimum tube wall surface >32 >32 > ethylene glycol >32 >32 > ethylene glycol

temperature, °F [°C] sol. freeze point sol. freeze point

[>0.0] [>0.0] [>0.0] [>0.0]

* Onlower limit, Re shall exceed 3100 at ¢,,,,. Predicted performance and actual performance in the water velocity range below the
tube-side fluid velocity listed above is expected to show variations in excess of currently accepted tolerances for the following
reasons:

1) Application of coils at low velocity can lead to excessive fouling.
2) Application of coils at low velocity can lead to possible air entrapment.
3) Differences in coil design/type affect the variation in low Re heat transfer coefficient.

?  Onlower limit, Re shall exceed 700 at t,q,.

Note: Numbers in [ ] are in SI Units
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SECTION A-A SECTION A-A
A
A
— L, —
| — SPIRAL FINS IND. FINNED TUBE

4.1.2.3 Parallel (inline) tubes (as shown below) with flat plate or configurated plate fin on individually-
finned tube or with smooth or crimped spiral fins.
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Table 2. Required Laboratory Tests

Type of Coil One Row Two Rows Three Rows or More

In-Line Tubes, All Other Configurations

Flat Plate Fins

Steam (Distributing tube) Test Test No Test" No Test"
Steam (Single tube) No Test’ No Test’ No Test’ No Test’
Hot Water No Test® No Test* No Test® No Test®
All Cooling Test® Test Test® Test four-row, or five-

row, or six-row coil

Aqueous Ethylene Glycol Test same coil as used for sensible cooling tests
Solution

Where “No Test™ is indicated, the manufacturer may, at his option, perform tests to establish performance factors, in which
case notes 1-4 below do not apply:

! Steam ratings may be calculated using data from one-row tests.

The same steam ratings may be used as determined for steam distributing tube coil of same surface geometry.
The overall thermal resistance, R, may be determined by either of the following procedures:

(a) R,p is determined from steam coil tests, assuming a steam-side heat transfer coefficient, £, of 2000 Btu /(h-fE-°F)
[11360 W/(m2-°C)]. One-row steam coil tests shall be used to determine R,p, for one-row hot water coils. One-row
or two-row steam coil tests may be used to determine R,, for two-row hot water coils.

(b) R,p is determined from sensible cooling tests. One-row sensible cooling tests shall be used to determine R,, for
one-row hot water coils. One-row or two-row sensible cooling tests may be used to determine R, for two- or
more-row hot water coils.

(c) For either (a) or (b) above, it is necessary to conduct isothermal water pressure drop tests per 5.4.7.

The air-side thermal resistance, R,p, may be determined as in 3 except that two-row coils shall be used.
A complete set of tests is not required, provided the air-side heat transfer coefficients, £, as determined from a

sensible cooling water test series, are within 2.5% of those from four- or more-row tests. If this agreement exists for
a one-row coil, no test is required for a two-row coil.
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Table 3. Metal Thermal Conductivities
Material Temperature Thermal Conductivity, k
Btu-ft/(h-ft>-°F)
[10* W-mm/(m’-°C)]
°F [°C]

Aluminum Alloy 1100 Temper O 77 [25] 128.3[221.7]
Aluminum Alloy 3003 Temper O 77 [25] 111.7 [193.0]
Aluminum Alloy 3003 Temper H18 77 [25] 89.2 [154.1]
Copper (C11000) 68 [20] 226.0 [390.5]
Copper (C12200) 68 [20] 196.0 [338.7]
Red Brass (85-15%, C23000) 68 [20] 92.0[159.0]
Cupronickel (90-10%, C70600) 68 [20] 26.0[44.9]
Cupronickel (70-30%, C71500) 68 [20] 17.0[29.4]
Admiralty (C44300, C44400, C44500) 68 [20] 64.0 [110.6]
Steel-Carbon (SAE 1020) 212 [100] 30.0 [51.8]
Stainless Steel 304, 304L, 316, 316L 212 [100] 9.4[16.2]
Stainless Steel 410 and 420 212 [100] 14.4 [24.9]
Stainless Steel 347 and 321 212 [100] 9.3[16.1]

See References A1.9 and A1.11.
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Table 4. Conversion Factors

Conversion Conversion Factor
Item I-P st Unit Name I-P x Factor = SI
Dynamic Viscosity Ib/(h-ft) mPa-s millipascal second 041338
Heat Transfer Capacity Btu/h kw kilowatt 0.00029307
Heat Transfer Coefficient | Bru/fnft'oF) | wymisg) | W2t Persquaremeter 5.6783
degree Celsius
Mass Flow Rate Ib/h kg/s kilogram per second 0.000126
Mass Velodity 1b/(hft%) kg/(m*s) Klogram per square 0.0013562
meter second
Pressure Drop Parameter /(i ft") kPa-kg/m"* kilopascal llbfum per 36235
meter
watt millimeter per
square meter degree
Thermal Conductivity Btu-ft/(h-ft°F [ W-mm/(m’.°C) 1730.7
Celsius
)
Thermal Resistance hft*-*F /Btu m*oc/wW square meter degree 017611
Celslus per watt
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Rw+RmD=Rw/ 1 + Re= Combined Air Film and Metal Thermal Resistance for Dry Surface, h + ft2° F /Btu

as

a0

al1s

0.10

0os

0.08 0.10 als 020
Rap= Air Film Thermal Resistance for Dry Surface,
h-ft2-°F / Btu
Figure 1.
Combined Air Film and Metal Thermal Resistance for Dry Surface

é 0.014
: ~<J
2 \..
s \\
T —
é 0.013 \\
E: ~—~—
£
i
g 0012
H
£
3
=
2
*ooon
<
—_
-ls
—
|
| =
& 0010
0 10 20 30 40 50 60
S, = Air-Side Heat Transfer Coefficient.
Br/(h - ft* - °F)

Figure 2. Total Metal Thermal Resistance of Fin and Tube Assembly Based on Total Surface Effectiveness
1 i factors as ined from lab y tests
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Figure 5. Rating Data for Cold Water Cooling and Dehumidifying Coils



il Thermal Resistance for Wet Surface, b - #7 - *F/Bea

Ry Al Film Thermal Resstance for Dry Sueface, b - ¥ - F/Btu
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Figure 10. Efficiency of Annular Fins of Constant Thickness
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Figure 11. Efficiency of Annular Fins of Constant Area for Heat Flow and Spiral Fins
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a. R, for Form 410-2
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For Fully-Wet Surface Cold Water Coils
b. £, for Form 410-4
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For Volatile Refrigerant Coils

¢. @ for Form 410-6 and Form 410-9
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1 b

For Partially Dry and Fully-Wet Surface Cold
Water, Volatile Refrigerant and Cold Aqueous
Ethylenc Glycol Solution Coils
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Figure 12. Determination of RaW, fr and qt
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Figure 15, Counterflow Air-Side Effectiveness
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Figure 16. Aqueous Ethylene Glycol Solution Performance for Smooth Internal Wall Tube Colls
Iilustrating performance factors as calculated
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