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INTERNATIONAL
Standard Test Method for
1
Performance of a Pasta Cooker
This standard is issued under the fixed designation F 1784; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope 2—Thermodynamic Properties of Water at Saturétion

1.1 This test method covers the energy consumption and ASHRAE Guideline 2—1986 (RA90), Engineering Analy-
cooking performance of floor-model and countertop pasta SiS Oof Experimental Data, American Society of Heating,
cookers. The food service operator can use this evaluation to  Refrigeration, and Air Conditioning Engineers, fc.
select a pasta cooker and understand its energy consumption2-2 AOAC Documents: _ _
and production capacity. AOAC 984.25 Moisture (Loss of Mass on Drying) in

1.2 This test method is applicable to floor and countertop  Frozen French Fried Potatdes
model gas and electric units with 1000 to 400G-inooking AOAC 983.23 Fat in Foods: Chloroform-Methanol Extrac-
capacity. Cooking capacity is a measurement of available tOn Method
cooking volume. The depth of the cooking capacity is mea- 2-3 ANSI Standard: _ _
sured from the heating elements or heat transfer surface, or ANSI Z83.13 Gas Food Service Equipment
both, to the water fill line. The width is measured from the :
inside edge of the cooking vat across to the other inside edg%' Termln.ollo.gy
of the cooking vat. The length is measured from the frontinside 3-1 Definitions: _ . ,
edge of the cooking vat to the rear inside edge of the cooking 3.1.1 auto-fill, —a water height sensor devise that activates

vat. a fresh water fill solenoid if the water level in the cooking
1.3 The pasta cooker can be evaluated with respect to thé&Ssel drops below predetermined height.

following (where applicable): 3.1.2 over-flow drain n—a drain for eliminating the excess
1.3.1 Energy input rate (11.2), foam and starch created during the cooking process.
1.3.2 Water-boil efficiency (11.3), 3.1.3 pasta cookern—an appliance, including a cooking
1.3.3 Preheat energy consumption, time, and rate (11.4), Vessel, in which water is placed to such a depth that the
1.3.4 Idle/simmer (11.5), cooking food is essentially supported by displacement of the
1.3.5 Pilot energy rate (11.6), and water rather than by the bottom of the vessel. Heat is delivered
1.3.6 Pasta cooking preparation (11.7). to the water by means of an immersed electric element or band

1.4 This test method is not intended to answer all perforVrapped vessel (electric pasta cooker), or by heat transfer from
mance criteria in the evaluation and selection of a pasta cooke§@S burners through either the walls of the pasta cooker or
1.5 The values stated in inch-pound units are to be regarddrough tubes passing through the water (gas pasta cooker).

as the standard. The values given in parentheses are erB.;.4 test methodn—a definitive procedure for the |dent.|—_

information only. fication, njegsurement, an.d evaluation o.f one or more qualities,
1.6 This test method does not purport to address all of thé:hargcterlstlcs, or properties of a material, product, system, or

safety concerns, if any, associated with its use. It is thé€rvice that produces a test result. _

responsibility of the user of this standard to establish appro- 3-2 Definitions of Terms Specific to This Standard:

priate safety and health practices and determine the applica- 3-2-1 cold water bathn—a container filled with 60 to 80°F

bility of regulatory limitations prior to use (15.6 to 26.7°C) water, that is used to cool the cooked pasta to

stop the cooking process. The water bath needs enough water

2. Referenced Documents capacity to be able to completely cover the cooked pasta when
2.1 ASHRAE Documents: a pasta basket is submerged into the cold water bath.

1989 ASHRAE Handbook of FundamentalsChapter 6, 3.2.2 energy input rate n—peak rate at which a pasta
Table 2—Thermodynamic, Chapter 6, Table COOker consumes energy (Btu/h or kW).

! This test method is under the jurisdiction of ASTM Committee F-26 on Food

Service Equipment and is the direct responsibility of Subcommittee F26.06 on Z_Availab!e from American Society of Heating, Refrigeration, and Air Condi-
Productivity and Energy Protocol. tioning Engineers, Inc., 1791 Tullie Circle, NE, Atlanta, GA 30329.

Current edition approved March 10, 1997. Published August 1997. 3 Official Methods of Analysis of the Association of Official Analytical Chemists.
Available from the Association of Official Analytical Chemists111 N.19th St.,
Arlington, VA 22209.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.


https://standards.iteh.ai/catalog/standards/sist/7280a721-9f21-46e9-9a32-4e33ba523fec/astm-f1784-97

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

A 1784 — 97
“afl

3.2.3 pilot energy raten—average rate of energy consump- temperature. Production capacity is based on the largest pasta
tion (Btu/h (kJ/h)) by a pasta cooker’'s continuous pilot, if load.
applicable. o
3.2.4 production capacityn—maximum rate (Ib/h (kd/h)) at - Significance and Use
which a pasta cooker can bring the specified food product to a 5.1 The energy input rate test is used to confirm that the
specified’’cooked” condition. pasta cooker under test is operating in accordance with its
3.2.5 production rate n—average rate (Ib/h (kJ/h)) at which nameplate rating.
a pasta cooker brings the specified food product to a spetified 5.2 Water-boil efficiency is a quick indicator of pasta cooker
cooked” condition. This does not necessarily refer to maximunenergy efficiency performance under boiling conditions. This

rate. information enables the food service operator to consider
3.2.6 test n—a set of three loads of pasta cooked in aenergy efficiency performance when selecting a pasta cooker.
prescribed manner and sequential order. 5.3 The pasta cooker temperature calibration is used to

3.2.7 uncertainty n—measure of systematic and precision ensure that the pasta cooker being tested is operating at the
errors in specified instrumentation or measure of repeatabilitgpecified temperature. Temperature calibration also can be used
of a reported test result. to evaluate and calibrate the thermostat control dial(s).

3.2.8 water-boil efficiency n—quantity of energy (latent 5.4 Preheat energy and time can be useful to food service
heat of vaporization) required to boil water from the pastaoperators to manage energy demands and to estimate the
cooker, expressed as a percentage of the quantity of energgnount of time required for preheating a pasta cooker.
input to the pasta cooker during the boil-off period. 5.5 ldle/simmer energy rate and pilot energy rate can be

3.2.9 working capacity—the calculated capacity of the used to estimate energy consumption during non-cooking
manufacturer’'s cooking baskets as determined by a specifigeeriods.
method of calculation. 5.6 Production capacity is used by food service operators to

choose a pasta cooker that matches their particular food output
4. Summary of Test Method requirements.

4.1 All of the pasta cooking tests shall be conducted with
the pasta cooker installed under a wall-mounted canop$- Apparatus
exhaust ventilation hood that shall operate at an airflow based 6.1 Analytical Balance Scaldor measuring weights up to
on 300 cfm/linear ft (460 L/s/linear m) of hood length. 10 Ib, with a resolution of 0.01 Ib (0.004 kg) and an uncertainty
Additionally, an energy supply meeting the manufacturer’sof 0.01 Ib.
specification shall be provided for the gas or electric pasta 6.2 Barometey for measuring absolute atmospheric pres-
cooker under test. sure, to be used for adjustment of measured gas volume to

4.2 The pasta cooker under test is connected to the apprstandard conditions. Shall have a resolution of 0.2 in. Hg (670
priate metered energy source. The measured energy input ré@@) and an uncertainty of 0.2 in. Hg.
is determined and checked against the rated input before 6.3 Canopy Exhaust Hook4 ft (1.2 m) in depth, wall-
continuing with testing. mounted with the lower edge of the hood 6 ft, 6 in. (1.98 m)

4.3 The pasta cooker is place on a platform scale anffom the floor and with the capacity to operate at a nominal net
operated with a known weight of water contained in the past&xhaust ventilation rate of 300 cfm/linear ft (460 L/s/linear m)
cooker and the thermostat(s) set to the maximum setting. Aftesf active hood length. This hood shall extend a minimum of 6
a specified weight of water was boiled off, the water-boilin. (152 mm) past both sides and the front of the cooking
efficiency is calculated. appliance and shall not incorporate side curtains or partitions.

4.4 The water temperature in the cooking zone of the past®akeup air shall be delivered through face registers or from
cooker is monitored at a location chosen to represent ththe space, or both.
average temperature of the water while the pasta cooker 6.4 Convection Drying Overwith temperature controlled at
maintains a specified cooking temperature. The pasta cooker220 + 5°F (100* 3°C), used to determine moisture content of
thermostat is calibrated to achieve the calculated simmer/idlboth the dry and cooked pasta.
temperature at a location chosen to represent the average6.5 Data Acquisition Systemfor measuring energy and
temperature of the water while the pasta cooker is maintainintemperatures, capable of multiple temperature displays updat-
the idle condition. ing at least every 2 s.

4.5 Preheat energy, time, and rate are determined while the 6.6 Flowmeter for measuring total water consumption of
pasta cooker is operated with the thermostat(s) are set the appliance. Shall have a resolution of 0.01 gal and an
specified temperature. The idle/simmer/energy are determinachcertainty of 0.01 gal at a flow rate as low as 0.2 gpm.
while the pasta cooker operated with the thermostat(s) are set6.7 Gas Meter for measuring the gas consumption of a
to specified idle temperature. The rate of pilot energy consumppasta cooker, shall be a positive displacement type with a
tion also is determined when applicable to the pasta cookeesolution of at least 0.01°(0.0003 ni) and a maximum
under test. uncertainty no greater than 1 % of the measured value for any

4.6 Energy consumption and time are monitored while thedlemand greater than 2.2(.06 n¥)/h. If the meter is used for
pasta cooker is used to cook three loads of dry, 0872004 measuring the gas consumed by the pilot lights, it shall have a
in. in diameter spaghetti pasta to a condition of 1253 %  resolution of at least 0.01%@and a maximum uncertainty no
weight gain with the thermostat(s) set at a calibrated cookingreater than 2 % of the measured value.
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FIG. 1 Equipment Configuration

6.8 Platform Balance Scaleor appropriate load cells, used wheat. The spaghetti diameter shall be 0.672.004 in., with
to measure the loss of water from the pasta cooker during water specified initial moisture content (10 2 %).
boil test. The scale shall have a capacity to accommodate theNOTE 1—Border® Prince line is 100 % durum semolina wheat
total weight of the pasFa_ cooker plus 200 Ib (90.7 kg) of Wat_erspaghetti-shape pasta and has been shown to be an acceptable product for
and shall have a precision of 0.2 Ib (10 g) and an uncertaintyesting by PG& E’s Food Service Technology Center.
of 0.2 Ib when used to measure the loss of water from the pasta
cooker. 8. Sampling

6.9 Pressure Gagefor monitoring gas pressure. Shall have 8.1 Pasta CookerSelect a representative production
arange from 0 to 15 in. JO (0 to 3.7 kPa), a resolution of 0.5 model for performance testing.
in. H,O (125 kPa), and a maximum uncertainty of 1 % of the
measured value. 9. Preparation of Apparatus

6.10 Stopwatchwith a 1-s resolution. 9.1 Measure the pasta cookers vat's cooking capacity. The

6.11 Thermocouple Probe(s)ndusyry stan_dard ‘I_'ypé" O pasta cooker’s cooking vat may be shaped in such a way that
Type K thermocouples capable of immersion, with a rangésjmple measurements do not yield the true cooking capacity. In
from from 50 to 400°F and an uncertainty 6fL°F (£0.56°C). 5 case fill the pasta cooker with water till the bottom edge of

6.12 Temperature Sensofor meaiuring natural gas tem- he cooking capacity is reached. Then measure the volume of
perature in the range from 50 to 100°F with an uncertainty of , ~+a; required to fill the cooking capacity to the top.

1°F (+0.56°C). i 9.2 Install the appliance according to the manufacturer’s
6.13 Pasta Cooker Basketsypplled by the manufacturer of instructions under a 4-ft (1.2-m) deep canopy exhaust hood
the pasta cooker under testing. A total of three baskets ig,qynted against the wall, with the lower edge of the hood 6 ft,
required to test each pasta cooker in accordance with thegg, (1,98 m) from the floor. Position the pasta cooker with the
procedures. _ , front edge of the water in the cooking vat inset 6 in. (152 mm)
6.14 Watt-Hour Metey for measuring the electrical energy om the front edge of the hood at the manufacturer's recom-

consumption of a pasta cooker, shall have a resolution of ghanded working height. The length of the exhaust hood and
least 10 Wh and a maximum uncertainty no greater than 1.5 %cjye filter area shall extend a minimum of 6 in. (152 mm) past

of the measured value for any demand greater than 100 W. F@e yertical plane of both sides of the pasta cooker. In addition,

any demand less than 100 W, the meter shall have a resolutigf,, siges of the pasta cooker shall be a minimum of 3 ft (0.9
of at least 10 Wh and a maximum uncertainty no greater thapn) from any side wall, side partition, or other operating

10 %. appliance. A drip and cold bath station position next to the
7. Reagents and Materials' pasta cooker is recommended. Equipment configuration is
shown in Fig. 1. The exhaust ventilation rate shall be 300

71 Wa_teg having a maximum hardness of three grains Peetmilinear ft (460 L/s/linear m) of hood length. The associated
gallon. Distilled water may be used.

7.2 Deionized or Distilled Water Shall be used for the heating or cooling system shall be capable of maintaining an

tor-boil effci test. with ductivity of ter th ambient temperature of 75 5°F (24 = 3°C) within the testing
!Vgoer:'ﬂo' eiciency test, with a conductivity ot no greater than g irsnment when the exhaust ventilation system is operating.
j . . 9.3 Connect the pasta cooker to a calibrated energy test
7.3 Pasta Noodleswill be a dry-type spaghetti shape. The

; 0 ~ meter. For gas installations, install a pressure regulator down-
spaghetti shall be manufactured from 100 % durum Semo“”@tream from the meter to maintain a constant pressure of gas

for all tests. Install instrumentation to record both the pressure
4 Available from American National Standards Institute, 11 W. 42nd St., 13thand temp_erature of the g'as supplied to the pasta cooker and the
Floor, New York, NY 10036. barometric pressure during each test so that the measured gas
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flow can be corrected to standard conditions. For electrigroper supply water temperature.

installations, a voltage regulator may be required during tests if Nore 4—The manufacturer may have a calibration procedure that may

the voltage supply is not withirt2.5 % of the manufacturer’s give some_|n3|ght into their thermostatic contro_l strategy. The m_anufac-

nameplate voltage turer's calibration procedure may be used initially to help in the
. . calibration of the cooking temperature. After applying the manufacturer’s

9.4 For an electric pasta cooker, while the pasta COOI(eéalibration procedure confirm calibration with 10.2.

elements are energized, confirm that the supply voltage is

within +2.5% of the operating voltage specified by the

manufacturer. Record the test voltage for each test.

10.2 Ensure the pasta cooker water is loaded to the indicated
fill line. Preheat and allow the pasta cooker to stabilize for 30
min before beginning temperature calibration.

Note 2—If an electric pasta cooker is rated for dual voltage, for 10.3 The pasta cooker water temperature shall be measured
example, 208/240 V, the pasta cooker shall be evaluated as two separgdg attaching a calibrated immersion thermocouple type in the
appliances in accordance with this test method. It is the intent of therear of the cooking zone as detailed in 9.8. Adjust the pasta

testing procedure herein to evaluate the performance of a pasta cooker at ker temperatur ntrol(s) hiev rolling boil. R rd
its rated gas pressure or electric voltage. If an electric pasta cooker is rat&?o er temperature contro (S) 0 achieve a rolling boll. keco

dual voltage, that is, designed to operate at either 208 or 240 V with néh€ water temperature over a 1-h period to verify temperature
change in components, the voltage selected by the manufacturer or testéf, the water at the rolling boil condition. The water temperature
or both, shall be reported. If a pasta cooker is designed to operate at twecorded over the 1-h period shall be considered as the average
voltages without changing the resistance of the heating elements, themperature for the pasta cooker.

performance of the pasta cooker, for example, preheat time, may differ at 1 4 Report on pasta cooker temperature calibration in
the two voltages. accordance with Section 12.

9.5 For a gas pasta cooker, during maximum energy input, 10.5 To determine the idle/simmer temperature, subtract
adjust the gas supply pressure downstream from the applseven degrees Fahrenheit from the calibrated pasta cooking
ance’s pressure regulator to within2.5 % of the operating temperature (rolling boil temperature determined in 10.3).
manifold pressure specified by the manufacturer. Make adjust- . _ . ,
ments to the pasta cooker following the manufacturer's recomt_h Note 5°—BO|I|n_g tempera_ture is a function _of al_tltude_ and can be less

. . . . an 212°F. The intent of this test procedure is to idle/simmer at the same
mendatlons_ _for optlmlzmg. combustlon. P_roper combustprhmeremim temperature for all altitudes.
may be verified by measuring air-free CO in accordance with
ANSI 783.13.

9.6 Make the pasta cooker ready for use in accordance wit
the manufacturer’s instructions. Clean the pasta cooker b

10.6 Adjust the pasta cooker temperature control(s) to
achieve the calculated idle/simmer temperature in 10.5. The
ater temperature recorded over three completed thermostat

boiling with the manufacturer's recommended cleaner an ycles at this point shall be considered as the average tempera-

water and then rinsing the inside of the cooking-vat thoroughl)&fr;gorf?fcpasft"’t‘hco‘)kfr' Ilft tze_ da}v;ar_age teereraturte IS not
before starting each test procedure. - (+1°C) of the calculated idle/simmer temperature in

9.7 To prepare apparatus for conducting the water-boillo'S’ repeat adjustment of the pasta cooker temperature con-

efficiency test, place the pasta cooker on a platform balancg()l(s) until the pasta cooker vat tem_peratu_re is within ZOF'.

scale, oyload cglls, Iocate?j under the exhaus'?ventilation hood 10.7 Record the temperature achieved in 10.6 as the idle/

described in 9.1. The scale, or load cells, shall not reduce th@MMer temperature.

distance between the cooking surface and the lower edge of tHd.. Procedure

exhaust hood by more than 8 in. (200 mm) for the water-boil 11.1 General

test than for the cooking test. 11.1.1 For gas appliances, record the following for each test
9.8 To prepare the pasta cooker for temperature calibrationyn:

attach an immersion-type thermocouple in the cooking vat 11.1.1.1 Higher heating value;

before beginning any test. The thermocouple used to calibrate 11.1.1.2 Standard gas pressure and temperature used to

the pasta cooker shall be located in the back of the COOking Vaéorrect measured gas volume to standard Conditions;

about¥zin. (13 mm) from the back edge of the Cooking Vidt, 11.1.1.3 Measured gas temperature;

in. (13 mm) above the heat transfer area or elements, or both, 11.1.1.4 Measured gas pressure;

and located in the center in relation to the sides of the cooking 11.1.1.5 Barometric pressure; and,

vat. 11.1.1.6 Energy input rate during or immediately prior to
9.9 Fresh water supply to pasta cooker should be monitoreghst.

to ensure that the water temperature is®6%5°F (18 = 3°C). o _
9.10 Install the flowmeter to the pasta cooker water inlet Note 6—The preferred method for determining the heating value of the
. gas supplied to the pasta cooker under test is by using a calorimeter or gas

such that the total water flow to th.e appliance is measurgq. chromatograph in accordance with accepted laboratory procedures. The
9.11 For all tests, record the altitude of the testing facility. ;se of hottled natural gas with a certified heating value within the specified
1025+ 25-Btu/ft(38160+ 930-kJ/n?) range is an acceptable alternative.

10. Calibration ) 11.1.2 For a gas pasta cooker, add electric energy consump-
10.1 Fresh water temperature supplied to the pasta cookgbn to gas energy for all tests, with the exception of the energy
shall be 65+ 5°F (18 + 3°C). input rate test (see 11.2).
Note 3—If the fresh water temperature is not within the specified 11-1.3 For an electric pasta cooker, record the following for

temperature, mix the supply water with hot or cold sources to meet th€ach run of each test run:
desired temperature. The supply water can be tempered to obtain the 11.1.3.1 Voltage while elements are energized; and,
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