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Heater Core Assembly—The core assembly shall consist of a liquid-to-air heat transfer surface, liquid
distributing header tanks, and liquid inlet and discharge tubes or pipes.

Heater-Defroster Blower—An air-moving device compatible with the energies available on the vehicle.
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3.4

3.5

3.6

3.7

3.8

4.1

4.2

Coolant—A 50:50 solution of ethylene glycol and water used to transfer heat from one point to another.

Heater-Defroster Duct System—~Passages that conduct inlet and discharge air throughout the heater system.

The discharge outlet louvers shall be included as part of the duct system.

Heater System Test Buck—Heater system installed on those body structures necessary to provide for the

system as defined in 3.1.

Heater Test Vehicle—The completed vehicle as designed by the manufacturer, including the defined heater

system.

Body Leakage—The static air flow leakage rate of the test vehicle at both +250 and - 250 P3
Equipment

Cold Room—-A facility capable of maintaining a temperature of —18 °C + 2.5 °C and.of sufficig
the test set-up.

Air Measuring Device—A device capable of supplying and measuring totalheater system g
of 32 to 240 Il/s. On some commercial type vehicles, a greater range may be required. See

HEATER MONITORING HEATER SYSTEM PACKAGE
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Figure 1.
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FIGURE 1—BENCH TEST SET-UP

MEASURING DEVICE
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4.3

4.4

51

5.1

5.1

5.2

5.3

5.3.

5.3.

Coolant Supply—A closed loop system of 50:50 (by volume) solution of glycol-water at 82 °C temperature

and 9 kg per

minute flow.

Power Equipment Supply—A source capable of providing the required test voltage and current for the heater

system.

Instrumentation

Air Temperature

1

outlets to obtain an accurate average temperature. Thermometers are n

DiscHARGE—Recommended air temperature measuring instrumentation is a grid of thermocouples at the

t recommended

appropriat
because of
the ability t
2 INTERIOR—
measure al

1. Anklg

their slow response to rapid temperature changes. The number of thermocaou
D obtain an average temperature even though stratification may be presentinsth

In all outboard seating positions, thermocouples should be placed rat-approp|
hkle, knee, and breath level temperatures with the seat in the rearmost and lowe

b Level—Place on the floor at each outboard seating position;\a thermocouple

4 coyiples located in the corners of a 25 x 25 cm square area). The couples shall be

1.3c
Knesg
centg
the s
Brea|
appr
Whe

3.

4.

Im above the floor surface. The grid being located in the geometric center of eaq
Level—Place a minimum of one thermocouple at¢séat height 10 cm = 2.5 @

br of each outboard seating position. This measurfement shall be from the extrg

eat and parallel to the floor.

h Level—Place a minimum of one thermocolple above each outboard seating

hbXimately at breath level. Location as defined in Figure 2.

never thermocouples are installed in a grid*it is recommended that they be elect

Coolant Temperature—The temperature of theycoolant entering and leaving the unit shall

close to the

+0.3 °C.

Air Flow—O
1 BENCH TES
The air inlq

affected by}
other acce

core assembly as possible with an immersion thermocouple device which c3

ptional methods for determining air flow for BTU (J) rating of heater system.

T—Fabricate a plenum around the heater system discharge nozzle (including d
t should be representative of the design intent to simulate air flow restriction g
the heaterdischarge plenum. The plenum must include an air pressure indica
bted deviée?) which is readable to 1.0 Pa. The plenum shall be of sufficient si

surfaces shall be-aiminimum of 15 cm from the air discharge outlets in the direction of flow.

that there i

5 noyeffect on air flow due to the proximity of plenum. See Figure 1.

ples depends on
e flow.

riate locations to
st position.

grid (minimum of
located 7.5 cm *
h floor position.

m in front of the
me front edge of

position located
ically averaged.

be measured as
n be read within

pfroster nozzles).
nd should not be
tor (pitot tubes or
ve that the inside

This is to insure

2

VEHICLE TEST—For complete vehicle testing, the body can be used for the heater discharge plenum,

however, the body leakage must not exceed 165 L/s at 250 Pa with all doors, windows, and design exhaust
outlets closed. If the manufacturer's specified requirement is greater than 165 L/s at 250 Pa, the body should
be sealed to achieve the 165 L/s leakage rate. The body must include a pressure indicator (pitot tube or
other devices) which is sensitive to pressure differences of 1.0 Pa. A cardboard panel in place of glass in
window opening with an air hose to the air measuring device and/or some optional air pressure indicator?
may be used.

1. A plastic film membrane of 36 x 26 cm minimum taped to hole in plenum, not taut, to allow for visible response to establish interior pressure.

When the membran

e is in a neutral position, pressure is essentially zero.
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Note 1:
sary to avoid direct impingement.

Note 2:
down position.

Note 3: If front seat has back rest tilt feature, place in the full upright position.

—

FIGURE 2—BREATH LEVEL THERMOCOUPLE PLACEMENT

If rear window design allows direct overhead sunload to impinge on thermocouples, tilt couples forward as neces-

Front seat to be in rearmost position (manual and power actuation); power actuated seats to be in no tilt full-
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5.4

5.5

5.6

6.1

6.2

6.3

Coolant Flow—The quantity of coolant flowing shall be measured by means of a calibrated flow meter or a
weighing tank to an accuracy of at least 2%.

Coolant Pressure—If the heater core assembly has a water valve as an integral part, it shall be included as a
part of the core and set at its maximum flow rate. The coolant pressure drop across the heat exchanger and
valve assembly shall be measured by means of suitable pressure connections as close as possible to the inlet
and discharge pipes with a differential manometer that can be read within 300 Pa.

Additional Instrumentation—Additional instrumentation required for heater unit tests is a voltmeter and a
shunt type ammeter to read the voltage and current at the heater motor. A means of measuring blower motor
rpm is optional.

Test Proced|

Bench Test-
Figure 1). Al
and inlet coq
comparison i
appliance an

Lires

-Using the previously described equipment and instrumentation, install\fest he
capacity ratings are to be based on a calculated 100 °C temperatureldifferentia
lant at a coolant flow rate of 9 kg per min. Other flow rates can be optior
f desired. Test voltage should be the difference produced by the)entire circuit
0 the battery. (Reference 7.1) Maintain the air discharge plenuin’at zero pressu

ater system (see
between inlet air
ally recorded for
oss between the
re (neutral plastic

b that the rate is
P50 Pa through a
W.

quipped with a

membrane pgsition) by suitable adjustment of the air machine. Take the(ollowing readings:

a. Dry ulb temperature (entering the nozzle)

b. Barometric pressure for density of test air

c. Discharge coolant temperature

d. Inlet coolant temperature

e. Coolant flow rate

f.  Coolant pressure drop through heater core assembly

g. Inletpir temperature (average)

h. Discharge air temperature (average)

i. Airtgmperature at nozzle (average)

j-  Chamber static pressure

k. Stati¢ pressure drop across nozzle

[.  Curr¢nt consumption in amperes at test voltage
The heat baIInce (air versus coolant) must be within 5% to be considered a satisfactory test.
Body Leakag@e Test—Measure static air flow leakage rate of the test vehicle to determin
within the mgnufacturer's‘design specification. Pressurize or evacuate the test vehicle up to
window openling with-an appropriate air-moving device with a capability of 45 to 240 L/s air flg
Complete Vehicle Test ina Test Facmty—lnstall mstrumented veh|cle in test faC|I|ty €
dynamomete 6 s 962-f¢ oac

including side walls and roors shall be stablllzed at -18 °C =

Instrumentati

Inlet

TTe@meo0 T

on is required to obtain the following readings:

Barometric pressure
Dry bulb temperature at heater air inlet

coolant temperature at heater core

Discharge coolant temperature at heater core

Dry bulb temperature at heater air discharge (average)
Voltage and current at blower motor

Thermocouple grid readouts

Vehicle coolant temperature at the thermostat housing
Engine rpm

The test facility,

25 °C prlor to mstallatlon of vehicle.
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7.1

8.1

8.2

j- Elapsed time (stop watch)

k.

Dynamometer load and speed

Soak vehicle with doors open and heater controls off for the necessary length of time to stabilize engine oil and

coolant at —-18 °C + 2.5 °C. Record stabilized temperatures.

Start the engine and set throttle device

mechanism for 48 km/h road load in high gear (or manufacturer's recommended gear) and record time when
the thermostat temperature reaches 38 °C. At this time, set heater controls and blower speed at maximum
setting in heater mode, close all doors. At 5 min intervals record all instrumentation readings until interior
vehicle air temperature stabilization occurs or a maximum of 1 h.

It must be noted that a means of circulating air at a maximum wind speed of 8 km/h directed into the windshield
in the cold room is required to maintain the environmental temperature. In those rooms that do not have built in

circulation, a

Basis of Raling

Heating BT
differential be

The electrica
the battery.

with an external voltage source, the test voltage should be the difference produced by the

between the

Heat transf

Air flow in |

Air static ptressure drop across unit in Pa.?

Coolant stsg
Motor currd

In-Vehicle—
designs. A fi

Computatio

Body Leaka
pressure dro

portable fan may be used to provide a maximum of 8 km/h velocity into the wind

(J) Rating Buck or Bench—All capacity ratings are to be based on an 10(
tween inlet air and inlet coolant at a coolant flow rate of 9 kg permjinute.

system should be operated at the manufacturer's recommended nominal voltag
The appliance tested should be with the normal vehicledwiring. If the test appl

bppliance and the battery. The ratings shall include:
erin BTU (J) per hour.

/s standard air.2

tic pressure drop across unit in,Pa.
nt.

Jsing the data aceording to 6.3, the manufacturer can determine relative merits
nal jury-road evaluation is recommended before finalizing design.

1S

pe—PIot leakage rates as specified previously on log-log paper. (Plot leakage rg
b Pa, on y-axis straight line drawn through two points results in body leakage

shield.

°C temperature

e as measured at
ance is operated
entire circuit loss

of various heater

te, L/s, on x-axis;
for any pressure

drop.)

Chart and Computations—Metric Units—See Figure 3.

2. 0 Pa static pressure shall be maintained at inlet and outlet of both outside air and recirculating air.

-6-
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Description of Unit
Purpose of Test

Nozzie Coefficient
Date

Location

Observers

Reading

s/Computations

Test Time (Minutes)

15

25

30

35

40

45

55

. Flow-Coolant—kg/min

AP, thru core —Pa

T.—°C

T..—°C

Heat Transfe

—~J/h

AR
T dry bulb—

C

Corrected Bayometer —Pa

Density—lnlel Air—kg/m®

Density — ChJ

mber Air—kg/m*

10.

T. (Nozzle)—PC

1.

AP, —At nozzle —Pa

12.

Air Flow (acty
m?/s x 10° =

al) Outlet—
L/s

13.

Air Flow (acty

al) Outlet—kg/h

14.

Air Flow (stan
m®/s x 10° =

dard) —
L/s

18.

T.. (average)

bf Core—°C

16.

T.. (average)

of Core—°C

17.

Heat Gained [actual) —J/h

18.

Heat Dissipat

on J/h/100~2C A T

19.

AP, —across

Pore —Pa

ADD:

Fan —volts

21,

Fan—amps

22

Fan—rpm

NOTE 1: All pressure measurements in Pascals, accurate to within 1.0 Pa (0.005 in H,0).
NOTE 2: All temperature measurements accurate to within 0.25 °C (0.5 °F) for air and coolant.
NOTE 3: 1 Pa = 10 dyne/cm?.

Figure 3—CHART—METRIC UNITS
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8.2.1 COOLANT

Popoow®

8.22 AR

o p

@ ™o

Flow of Coolant (Wy)—kg/min—measured to within 2%.
Pressure Drop Through Unit (APyy)—Pa—measured.
Temperature of Coolant Into Unit (T;,)—°C—measured.
Temperature of Coolant Out of Unit (T, )—°C measured.
Heat Removed From Coolant (Qy)—J/h—calculated.

Q, = Cpr(Tin —Tout) X 60

3538

CF = Specific heat of coolant (aoorox
W,,  No. 1
Tin ¥ No. 3
TOUt= NO. 4

Temperature of Air (Dry Bulb) — (T4,) — °C — measured.
Corrg¢cted Barometer (P,) — Pa — measured.
Dengity of Inlet Air (D,) — kg/m3 — calculated.

Pb
D, = —02_
a = 28747,

Dengity of Nozzle Air (D,,) — kg/m3= calculated.

Ta
Dn = DaXﬁ

[

T, =T,+273.2

D,=No.8

Temperature of Air at Nozzle (T,) — °C — measured.

Static Pressure Drop Across Nozzle (AP,) — Pa — measured.

Actual Air Flow (V) — m%/s — measured by means of a calibrated nozzle.

Actual Air Flow (W,) — kg/h — calculated.

W, = V,,D,(3600)
Vaet = No. 12
D,=No.9

Air Flow Corrected to Standard Air Conditions (V) — m%/s.

Dn

Vstd = Vactm

(Ea. 1)

(Eq. 2)

(Ea. 4)

(Eq. 5)
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8.3 ChartandC

8.3.1 COOLANT

8.3.2 AR

o p

2T 0>

PoooTp

Average Temperature of Air Into Unit (T;,) — °C — measured.
Average Temperature of Air Out of Unit (T;) — °C — measured.
Actual Heat Gained by Air (Qa¢t) — J/h — calculated.

Heat

Qquet = Wan(Tout = Tin)
Cp = specific heat of air
Dissipation — J/h/100 °CAT

Qe x 100

Heat Dissipation =
P AT

AT =

Pres
Fan -
Fan -
Fan s

Flow
Pres
Temy
Temy
Heat

Temy

lemperature direrence petweern miet alr and iniet coolant — =G (ltem o.2. 1e mil

sure Drop Across Unit (AP,) — Pa — measured.
- volts — measured.

- amps — measured.

speed — rpm — measured.

pbmputations — English Units—See Figure 4.

of coolant (W,y) — Ib/min — measured to within 2%:
sure Drop Through Unit (APyy) — in Hg — measured.
erature of Coolant Into Unit (T;,) — °F — measured.
erature of Coolant Out of Unit (T,;) — °F — measured.
Removed From Coolant (Qyy) — Btu/h —calculated.
Q,, = CpWy, (T, — Ty X 60

out

Specific heat of coolant
No. 1

No. 3

= No. 4

erature of Air (Dry Bulb) — (T4,) — °F — measured.

Corrgcted Barometer (Pp) — in Hg — measured.

Dens

ity of ¥nfet Air (D,) — Ib/ft> — calculated.
Py
Pa = 0754 T,

(Eq. 7)

(Eq. 8)

s Item 8.2.2].)

(Eq. 9)

(Eq. 10)
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