
DOCKET
10-RADB-1

 DATE APR 12 2010

 RECD. APR 21 2010









CALIFORNIA 
ENERGY 
COMMISSION 

2009 APPLIANCE
 

EFFICIENCY REGULATIONS 

Arnold Schwarzenegger 
Governor 

August 2009 
CEC-400-2009-013 



1608 

(d)	 Inspection by the Executive Director of Appliances Subject to Energy Design and 
Water Design Standards, and Marking Requirements. 

(1)	 The Executive Director shall periodically inspect appliances sold or offered for 
sale in the state, to determine whether they conform with the applicable energy 
design and water design standards of Sections 1605.1, 1605.2, andI1605.3, and 
with the applicable marking requirements of Section 1607. 

(2)	 Inspection of an appliance shall consist of inspection of one unit. 

(A)	 If the inspection indicates that the unit complies with the applicable energy 
or water design standards and marking requirements, the matter shall be 
closed. 

('8)	 If the inspection indicates that the unit does not comply with an applicable 
energy or water design standard or as applicable marking requirement, 
the Commission shall undertake a proceeding pursuant to Sections 
11445.10-11445.60 of the California Government Code (or, at the 
manufacturer's option, pursuant to Sections 111425.10-11425.60 of the 
California Government Code). If the Commission confirms the Executive 
Director's determination, then he or she shall remove the appliance from 
the database. 

(e)	 Executive Director's Enforcement Testing of Appliances Subject to Energy 
Efficiency, Energy Consumption, Water Efficiency, and Water Consumption 
Standards. 

The Executive Director shall periodically cause, at laboratories meeting the criteria of 
Section 1603(a), the testing of appliance units sold or offered for sale in the state, to 
determine whether the appliances conform with the applkable standards in Sections 
1605.1, 1605.2, and 1605.3, and to determine whether their performance is as reported 
or certified by the manufacturer pursuant to Section 1606(a). Testing shall be performed 
as follows: 

(1)	 Initial Test. The Executive Director shall perform an initial test on one unit, using 
the applicable test procedure specified in Section 1604. Upon completion of the 
initial test, the Executive Director shall make a determination as follows: 

(A)	 Performance Is No Worse Than Required by Standards and Is No 
Worse Than as Certified by Manufacturer. If the initial test result 
indicates that the energy and water consumption of the unit is no greater 
than, and the energy and water efficiency of the unit is no less than, the 
consumption or efficiency that is permitted and required by all applicable 
standards in Section 1605,1, 1605.2, or 1605.3, and that was certified by 
the manufacturer pursuant to Section 1606(a), the matter shall be closed. 
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(B)	 Performance Is Worse Than Required by Standard or Is Worse Than 
as Certified by Manufacturer. If the initial test result indicates that the 
energy or water consumption of the unit is greater, or the energy or water 
efficiency of the unit is less, than the consumption or efficiency that is 
permitted or required by any applicable standard in Section 1605.1, 
1605.2, or 1605.3, or that was certified by the manufacturer pursuant to 
Section 1606(a), the Executive Director shall perform a second test on a 
second unit, using the applicable test procedure specified in Section 1604. 

(2)	 Second Test; Mean of Results. If a second test is performed, the Executive 
Director shall calculate the mean of the results of the initial test and the second 
test. Upon completion of the second test, the Executive Director shall inform the 
manufacturer of the results and shall make a determination as follows: 

(A)	 Performance Is No Worse Than Required by Standards and Is No 
Worse Than as Certified by Manufacturer. If the two test results indicate 
that the mean energy and water consumption of the two units is no greater 
than, and the mean energy and water efficiency of the two units is no less 
than, the consumption and efficiency permitted or required by all 
applicable standards in Section 1605.1, 1605.2, or 1605.3, and that was 
certified by the manufacturer pursuant to Section 1606(a), the matter shall 
be closed. 

(B)	 Performance is As Required by Standard but is Worse Than as 
Certified by Manufacturer. If the two test results indicate that the mean 
energy or water consumption of the two units is greater than, or the mean 
energy or water efficiency of the two units is less than, the consumption or 
efficiency that was certified by the manufacturer pursuant to Section 
1606(a), but that the mean result nevertheless complies with all applicable 
standards in Section 1605.1, 1605.2, or 1605.3, the Commission shall 
undertake a proceeding pursuant to Sections 11445.10-11445.60 of the 
California Government Code (or, at the manufacturer's option, pursuant to 
Sections 11425.10-11425.60 of the California Government Code). If the 
Commission determines that the two test results indicate that: 

(1)	 the mean energy or water consumption of the two units is greater 
than, or the mean energy or water efficiency of the two units is less 
than, the consumption or efficiency as reported or certified by the 
manufacturer pursuant to Section 1606(a), and 

(2)	 the mean result nevertheless complies with all applicable standards 
in Section 1605.1, 1605.2, or 1605.3, then the Executive Director 
shall modify the listing of the appliance in the database to reflect 
accurately the Commission's determination. 
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(C)	 Performance is Not As Required by Standard. If the two test results 
indicate that the mean energy or water consumption of the two units is 
greater than, or the mean energy or water efficiency of the two units is 
less than, any applicable standard in Section 1605.1, 1605.2, or 1605.3, 
the Commission shall undertake a proceeding pursuant to Sections 
11445.10-11445.60 of the California Government Code (or, at the 
manufacturer's option, Sections 11425.10-11425.60 of the Californi1a 
Government Code). If the Commission determines that the mean energy 
or water consumption of the two units is greater than, or the mean energy 
or water efficiency of the two units is less than any applicable standard, 
the Executive Director shall remove the appliance from the database 
established pursuant to Section 1606(c). 

(3)	 Optional Method of Determining, Energy or Water Performance. If, at any 
time before a Commission determination under Section 1608(e)(2)(B) or 
1608(e)(2)(C), the manufacturer so chooses, instead of using the mean-of-two­
units approach set forth in Sections 1608(e)(1) and 1608(e)(2), the Executive 
Director shall test the appliance using the sampling method set forth in 10 CPR 
Part 430, Appendix B to Subpart F (2008) or 10 CFR Part 431, Appendix A to 
Subpart K (2008), and shall make the determinations under Sections 1608(e)(1) 
and 1608(e)(2) based on those test results. The manufacturer shall pay for all 
such testing. 

(f)	 Costs. 

Except as otherwise provided in this Article, all costs of initial tests showing results as 
described in Section 1608(e)(1)(A) or Section 1608(e)(2)(A) shall be borne by the 
Commission. All costs of all other tests shall be paid by the manufacturer. 

(g)	 Federally-Regulated Appliances. 

If: 

(1)	 the appliance tested is a federally-regulated consumer product or federally­
regulated commercial and industrial equipment; and 

(2)	 either: 

(A)	 the test results show that the appliance does not comply with an 
applicable federal standard or other applicable federal requirement; or 

(B)	 the test results are at variance with the results reported by the 
manufacturer to the U.S. Department of Energy or the U.S. Federal Trade 
Commission; 
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(d) Inspection by the Executive Director of Appliances Subject to Energy Design and 
Water Design Standards, and Marking Requirements. 

 
(1) The Executive Director shall periodically inspect appliances sold or offered for 

sale in the state, to determine whether they conform with the applicable energy 
design and water design standards of Sections 1605.1, 1605.2, and 1605.3, and 
with the applicable marking requirements of Section 1607. 

 
(2) Inspection of an appliance shall consist of inspection of one unit. 

 
(A) If the inspection indicates that the unit complies with the applicable energy 

or water design standards and marking requirements, the matter shall be 
closed. 

 
(B) If the inspection indicates that the unit does not comply with an applicable 

energy or water design standard or as applicable marking requirement, 
the Commission shall undertake a proceeding pursuant to Sections 
11445.10-11445.60 of the California Government Code (or, at the 
manufacturer’s option, pursuant to Sections 11425.10-11425.60 of the 
California Government Code). If the Commission confirms the Executive 
Director’s determination, then he or she shall remove the appliance from 
the database. 

 
(e) Executive Director’s Enforcement Testing of Appliances Subject to Energy 

Efficiency, Energy Consumption, Water Efficiency, and Water Consumption 
Standards. 

 
The Executive Director shall periodically cause, at laboratories meeting the criteria of 
Section 1603(a), the testing of appliance units sold or offered for sale in the state, to 
determine whether the appliances conform with the applicable standards in Sections 
1605.1, 1605.2, and 1605.3, and to determine whether their performance is as reported 
or certified by the manufacturer pursuant to Section 1606(a). Testing shall be performed 
as follows: 

 
(1) Initial Test. The Executive Director shall perform an initial test on one unit, using 

the applicable test procedure specified in Section 1604. Upon completion of the 
initial test, the Executive Director shall make a determination as follows: 

 
(A) Performance Is No Worse Than Required by Standards and Is No 

Worse Than as Certified by Manufacturer. If the initial test result 
indicates that the energy and water consumption of the unit is no greater 
than, and the energy and water efficiency of the unit is no less than, the 
consumption or efficiency that is permitted and required by all applicable 
standards in Section 1605.1, 1605.2, or 1605.3, and that was certified by 
the manufacturer pursuant to Section 1606(a), the matter shall be closed. 
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(B) Performance Is Worse Than Required by Standard or Is Worse Than 
as Certified by Manufacturer. If the initial test result indicates that the 
energy or water consumption of the unit is greater, or the energy or water 
efficiency of the unit is less, than the consumption or efficiency that is 
permitted or required by any applicable standard in Section 1605.1, 
1605.2, or 1605.3, or that was certified by the manufacturer pursuant to 
Section 1606(a), the Executive Director shall perform a second test on a 
second unit, using the applicable test procedure specified in Section 1604. 

 
(2) Second Test; Mean of Results. If a second test is performed, the Executive 

Director shall calculate the mean of the results of the initial test and the second 
test. Upon completion of the second test, the Executive Director shall inform the 
manufacturer of the results and shall make a determination as follows: 

 
(A) Performance Is No Worse Than Required by Standards and Is No 

Worse Than as Certified by Manufacturer. If the two test results indicate 
that the mean energy and water consumption of the two units is no greater 
than, and the mean energy and water efficiency of the two units is no less 
than, the consumption and efficiency permitted or required by all 
applicable standards in Section 1605.1, 1605.2, or 1605.3, and that was 
certified by the manufacturer pursuant to Section 1606(a), the matter shall 
be closed. 

 
(B) Performance is As Required by Standard but is Worse Than as 

Certified by Manufacturer. If the two test results indicate that the mean 
energy or water consumption of the two units is greater than, or the mean 
energy or water efficiency of the two units is less than, the consumption or 
efficiency that was certified by the manufacturer pursuant to Section 
1606(a), but that the mean result nevertheless complies with all applicable 
standards in Section 1605.1, 1605.2, or 1605.3, the Commission shall 
undertake a proceeding pursuant to Sections 11445.10-11445.60 of the 
California Government Code (or, at the manufacturer’s option, pursuant to 
Sections 11425.10-11425.60 of the California Government Code). If the 
Commission determines that the two test results indicate that: 

 
(1) the mean energy or water consumption of the two units is greater 

than, or the mean energy or water efficiency of the two units is less 
than, the consumption or efficiency as reported or certified by the 
manufacturer pursuant to Section 1606(a), and 

 
(2) the mean result nevertheless complies with all applicable standards 

in Section 1605.1, 1605.2, or 1605.3, then the Executive Director 
shall modify the listing of the appliance in the database to reflect 
accurately the Commission’s determination. 
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(C) Performance is Not As Required by Standard. If the two test results 
indicate that the mean energy or water consumption of the two units is 
greater than, or the mean energy or water efficiency of the two units is 
less than, any applicable standard in Section 1605.1, 1605.2, or 1605.3, 
the Commission shall undertake a proceeding pursuant to Sections 
11445.10-11445.60 of the California Government Code (or, at the 
manufacturer’s option, Sections 11425.10-11425.60 of the California 
Government Code). If the Commission determines that the mean energy 
or water consumption of the two units is greater than, or the mean energy 
or water efficiency of the two units is less than any applicable standard, 
the Executive Director shall remove the appliance from the database 
established pursuant to Section 1606(c). 

 
(3) Optional Method of Determining Energy or Water Performance. If, at any 

time before a Commission determination under Section 1608(e)(2)(B) or 
1608(e)(2)(C), the manufacturer so chooses, instead of using the mean-of-two-
units approach set forth in Sections 1608(e)(1) and 1608(e)(2), the Executive 
Director shall test the appliance using the sampling method set forth in 10 CFR 
Part 430, Appendix B to Subpart F (2008) or 10 CFR Part 431, Appendix A to 
Subpart K (2008), and shall make the determinations under Sections 1608(e)(1) 
and 1608(e)(2) based on those test results. The manufacturer shall pay for all 
such testing. 

 
(f) Costs. 
 

Except as otherwise provided in this Article, all costs of initial tests showing results as 
described in Section 1608(e)(1)(A) or Section 1608(e)(2)(A) shall be borne by the 
Commission. All costs of all other tests shall be paid by the manufacturer. 

 
(g) Federally-Regulated Appliances. 
 

If: 
 

(1) the appliance tested is a federally-regulated consumer product or federally-
regulated commercial and industrial equipment; and 

 
(2) either: 

 
(A) the test results show that the appliance does not comply with an 

applicable federal standard or other applicable federal requirement; or 
 
(B) the test results are at variance with the results reported by the 

manufacturer to the U.S. Department of Energy or the U.S. Federal Trade 
Commission; 
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I. BACKGROUND 
 

• California Energy Commission instructed BR Laboratories to: 
 

a) purchase a TURBO AIR commercial refrigerator model TSR-23SD from a 
local warehouse/retail outlet. 

 
b) test the TURBO AIR TSR-23SD commercial refrigerator in accordance with 

ANSI/AHAM HRF-1-2004 and 10CFR Section 431.64 (2008). [ANSI/ARI 
Standard 1200-2006, Section 4 which refers to American National Standard 
ANSI/ASHRAE 72-2005, Method of Testing Commercial Refrigerators and 
Freezers (and establish its compliance with mean daily energy consumption 
requirements of the California Appliance Efficiency Regulations)]. 
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II. APPLIANCE DATA 
  

1. Appliance nameplate data included the following: 

 Appliance : Commercial Refrigerator, Automatic Defrost 
 

   Manufacturer : TURBO AIR 
  Carson, CA 
  (Made in Korean Plant:  Incheon, R.O.K.) 
 

Model No. : TSR-23SD 
 
Serial No. : BM2R405003 
 
Size, H ×W ×D, inch : 83 × 27 × 34 
 
Electrical : 115 V, 1 Phase, 60 HZ, 5.5 Amps. 

Refrigerant : R-134a, 10.2 oz. 

Design Pressures : High Side = 312 PSIG 
Low Side = 140 PSIG 

 
Listing : * ETL; Listed, #3091403 
  * CONFORMS TO UL STD. NO. 471 
  * CERTIFIED TO CSA STD. C22.2 NO. 120 
  * NSF® 
 
Manufacturer Claim : Insulation is CFC free. 
 
Door(s) : (1) Solid door, hinged type 
 
Date of Manufacture : --- 
 
Markings : ∙  DO NOT CLEAN LABEL WITH SOLVENT 
      COMPRESSOR MADE IN KOREA 
      COMPONENTS MADE IN KOREA 
      ASSEMBLED/MADE IN CHINA 

 
2. TURBO AIR commercial refrigerator model TSR-23SD was purchased from the 

local warehouse/retail outlet "Concord Equipment Co., 1125 S. Anaheim Blvd., 
Anaheim, CA 92805.  Phone:  (714) 520-7999."  The carton/package carried the 
address "TURBO Air, 1250 Victoria Street, Carson, CA 91746." 
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III. TEST METHOD 
 

A self-contained TURBO AIR Commercial Refrigerator, Model TSR-23SD, Serial 
Number: BM2R405003 was tested in accordance with ANSI/AHAM HRF-1-2004, and 
10CFR Section 431.64 (2008) [ANSI/ARI Standard 1200-2006, Section 4.4 - 
ANSI/ASHRAE Standard 72-2005].  The ANSI/ASHRAE Standard 72-2005 specifies 
that the anti-condensate controllers should be allowed to control if they are an integral 
part of the refrigerator.  For the purposes of the ANSI/ASHRAE Standard, the TSR-
23SD falls under the category of medium temperature refrigerator.  The 24-hour test can 
be repeated for any desired number of test levels (refrigerator thermostat settings) to 
determine the performance of the refrigerator at different points of operation.  In this 
case, TSR-23SD was tested at the thermostat temperature setting of 5/9. 

 
 
 Test Conditions  : Door Opening every 10 minutes for 8 hours. 

      Total = 48 openings 

 

 Ambient Temperature  : 75.2 ± 1.8 ºF dry bulb 

      64.4 ± 1.8 ºF wet bulb 
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IV. TEST DATA 
 

a) Measured Volume : 19.3 ft³ 

b) Thermostat Setting : 5/9 

c) Refrigerant : R-134a 

d) Equipment : Refrigerator 

• Test Package: 
 Average Temp./Integrated Average Temperature (IAT), oF  =     39.4
 Coldest Test Package Average (CTPA), oF   =      37.9 

Warmest Test Package Average (WTPA), oF   =      42.2 

• Maximum of Warmest Test Sample, oF   =      42.9 

• Temperatures: 

Test Start, oF   =      39.4 
Test End, oF   =      39.4 

• Energy Input During Refrigerating Time, kWh/day   =     2.364 

• Total Energy Input, kWh/day   =     3.132 

• Percent Compressor Running Time   ≃     26.71 

• Ambient Temperatures: 

      6" Above Ref.  Middle of Ref. 

Dry Bulb, oF :                   74.4         74.2 
Wet Bulb, oF :                   64.1         63.7 

 
• Number of Door Openings   =     48 
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V. SUMMARY OF TEST RESULTS 
 

• Appliance : Commercial Refrigerator,  
  Automatic Defrost 
 
∙    Manufacturer : TURBO AIR 

 

• Size, H × W × D, in.   : 83 × 27 × 34 

• Model No.     : TSR-23SD 

• Serial No.     : BM2R405003 

• Style     : Reach-in 

• Door     : (1) Solid door, hinged type 

• Illumination Wattage   : 40 

• Efficacy, LPW    : 2.88 

• CFC Free     : Refrigerant/Compressor Insulation 
(manufacturer claimed) 

• Thermostat Setting : 5/9 

• Measured Volume : 19.3 ft³ 

• Integrated Average Temp., ºF : 39.4ºF 

• Mean Daily Energy Consumption : 3.132 kWh 

• CEC Allowed Mean Daily Energy 
      Consumption : 0.1 × 19.3 + 2.04 ≃ 3.97 kWh 
 
• Federally Regulated : Yes 

• The tested commercial refrigerator met the marking requirements of Section 1607(b) 
of the California Appliance Efficiency Regulations. 

 
 Comments     :     PASS 

 
Respectfully Submitted, 
 
 
             

Bodh R. Subherwal, P.E. Date 
Technical Manager 
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VI. EQUIPMENT USED 
 
 

1. Campbell Scientific 21X Micrologger to record: 

a) Time 
 
b) Refrigerator and/or Freezer Temperatures 

 
c) Ambient Temperatures 

 
d) Dew Point 

 
e) kWh 

 
f) Cycles completed 
 
 
 

2. Weighted type 'J' thermocouples 
 
 
 
3. IBM-AT Computer 

 
 
 

4. Sponges in plastic containers, filled with 6% salt water 
 Dummy loads – wooden blocks 
 
 
 
5. Type 'T' thermocouples 

 
 
 
 Note:   Instruments are calibrated once a year. 
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I. BACKGROUND 
 

• California Energy Commission instructed BR Laboratories to: 
 

a) purchase a TURBO AIR commercial undercounter refrigerator model    
TUR-28SD from a local warehouse/retail outlet. 

 
b) test the TURBO AIR TUR-28SD commercial undercounter refrigerator in 

accordance with ANSI/AHAM HRF-1-2004 and 10CFR Section 431.64 
(2008). [ANSI/ARI Standard 1200-2006, Section 4 which refers to American 
National Standard ANSI/ASHRAE 72-2005, Method of Testing Commercial 
Refrigerators and Freezers (and establish its compliance with mean daily 
energy consumption requirements of the California Appliance Efficiency 
Regulations)]. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 1 - 



CONTRACT NO.:  400-08-003            REPORT NO.:  1002-06 
 

II. APPLIANCE DATA 
  

1. Appliance nameplate data included the following: 

 Appliance : Commercial Undercounter Refrigerator,  
   Automatic Defrost 
 

   Manufacturer : TURBO AIR 
  Carson, CA 
  (Made in China) 
 

Model No. : TUR-28SD 
 
S
 

erial No. : U200406028 

S
 

ize, H ×W ×D, inch : 37 × 28 × 31 

Electrical : 115 V, 1 Phase, 60 HZ, 6.6 Amps. 

Refrigerant : R-134a, 10.2 oz. 

Design Pressures : High Side = 312 PSIG 
Low Side = 140 PSIG 

 
Listing : * ETL Listed, #3091403 
      CONFIRMS TO UL STD. No. 471 
     CERTIFIED TO CSA STD. C22.2 No. 120 
  * NSF® 
 
Manufacturer Claim : Insulation is CFC free. 
 
Door(s) : (1) Solid door, hinged type 
 
Date of Manufacture : --- 
 
Markings : ∙  DO NOT CLEAN LABEL WITH SOLVENT 
  ∙  Compressor Made in Korea 
      Components Made in Korea 
      Assembled, Made in China   

 
2. TURBO AIR commercial undercounter refrigerator model TUR-28SD was 

purchased from the local warehouse/retail outlet "Concord Equipment Co.,         
1125 S. Anaheim Blvd., Anaheim, CA 92805.  Phone:  (714) 520-7999."  The 
carton/package carried the address "TURBO Air, 1250 Victoria Street, Carson,        
CA 91746." 
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III. TEST METHOD 
 

A self-contained TURBO AIR Commercial Undercounter Refrigerator, Model        
TUR-28SD, Serial Number: U200406028 was tested in accordance with ANSI/AHAM 
HRF-1-2004, and 10CFR Section 431.64 (2008) [ANSI/ARI Standard 1200-2006, 
Section 4.4 - ANSI/ASHRAE Standard 72-2005].  The ANSI/ASHRAE Standard 72-
2005 specifies that the anti-condensate controllers should be allowed to control if they 
are an integral part of the refrigerator.  For the purposes of the ANSI/ASHRAE 
Standard, the TUR-28SD falls under the category of medium temperature refrigerator.  
The 24-hour test can be repeated for any desired number of test levels (refrigerator 
thermostat settings) to determine the performance of the refrigerator at different points 
of operation.  In this case, TUR-28SD was tested at the thermostat temperature setting of 
"NORMAL". 

 
 
 Test Conditions  : Door Opening every 10 minutes for 8 hours. 

      Total = 48 openings 

 

 Ambient Temperature  : 75.2 ± 1.8 ºF dry bulb 

      64.4 ± 1.8 ºF wet bulb 
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IV. TEST DATA 
 

a) Measured Volume : 7.0 ft³ 

b) Thermostat Setting : NORMAL 

c) Refrigerant : R-134a 

d) Equipment : Refrigerator 

• Test Package: 
 Average Temp./Integrated Average Temperature (IAT), oF  =     38.7
 Coldest Test Package Average (CTPA), oF   =      37.0 

Warmest Test Package Average (WTPA), oF   =      43.3 

• Maximum of Warmest Test Sample, oF   =      43.4 

• Temperatures: 

Test Start, oF   =      39.2 
Test End, oF   =      38.6 

• Energy Input During Refrigerating Time, kWh/day   =     2.927 

• Total Energy Input, kWh/day   =     3.465 

• Percent Compressor Running Time   ≃     36.94 

• Ambient Temperatures: 

      6" Above Ref.  Middle of Ref. 

Dry Bulb, oF :                   74.3         73.9 
Wet Bulb, oF :                   64.1         63.5 

 
• Number of Door Openings   =     48 
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V. SUMMARY OF TEST RESULTS 
 

• Appliance : Commercial Undercounter 
Refrigerator, Automatic Defrost 

 
∙    Manufacturer : TURBO AIR 

 

• Size, H × W × D, in.   : 37 × 28 × 31 

• Model No.     : TUR-28SD 

• Serial No.     : U200406028 

• Style     : Undercounter 

• Door     : (1) Solid door, hinged type 

• Illumination Wattage   : None 

• Efficacy, LPW    : --- 

• CFC Free     : Refrigerant/Compressor Insulation 
(manufacturer claimed) 

• Thermostat Setting : NORMAL 

• Measured Volume : 7.0 ft³ 

• Integrated Average Temp., ºF : 38.7ºF 

• Mean Daily Energy Consumption : 3.465 kWh 

• CEC Allowed Mean Daily Energy 
      Consumption : 0.1 × 7.0 + 2.04 ≃ 2.74 kWh 
 
• Federally Regulated : Yes 

• The tested commercial refrigerator met the marking requirements of Section 1607(b) 
of the California Appliance Efficiency Regulations. 

 
 Comments     :     FAIL 

 
Respectfully Submitted, 
 
 
             

Bodh R. Subherwal, P.E. Date 
Project Manager 
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VI. EQUIPMENT USED 
 
 

1. Campbell Scientific 21X Micrologger to record: 

a) Time 
 
b) Refrigerator and/or Freezer Temperatures 

 
c) Ambient Temperatures 

 
d) Dew Point 

 
e) kWh 

 
f) Cycles completed 
 
 
 

2. Weighted type 'J' thermocouples 
 
 
 
3. IBM-AT Computer 

 
 
 

4. Sponges in plastic containers, filled with 6% salt water 
 Dummy loads – wooden blocks 
 
 
 
5. Type 'T' thermocouples 

 
 
 
 Note:   Instruments are calibrated once a year. 
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INVOICE 
BR LABORATORIES, INC. 

Research – Product Development – Consulting 
Energy and Emission Analysis 

P.O. Box 1249 
Huntington Beach, CA 92647 

Phone: (714) 891-0206 
Fax: (714) 893-0818 

 
 

 INVOICE NO. 1003-02 (TA/CEC)
FEDERAL I.D. NO. 95-3526117 

 
 
 
 

SOLD TO:    SHIP TO: 

ACCOUNTS PAYABLE   

TURBO AIR, INC.   

1250 Victoria Street   

Carson, CA  90746   

ATTN:  ℅ California Energy Commission 
Phone: (916) 651-3003 

  

  
CUSTOMER     

P.O. # 
 

SALESMAN 
 

TERMS 
DATE 

SHIPPED 
 

SHIPPED VIA 
 

F.O.B. 
 

DATE 

  Net 15    03-20-10 
 

 
Quantity 

 
SERVICES RENDERED/ITEMS 

Rate/ 
Unit, Hour 

 
TOTAL 

 
 

 
 
 
 
 
 
 

 
 

 
Professional Engineering Services for :  
  

ANSI/ARI 1200-2006 Test of “TURBO AIR” 
Commercial Refrigerator and Refrigerator Comm. 
Undercounter: (SECOND TEST) 
 
• Model TUR-28SD . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• Model TSR-23SD  . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• Equipment/Refrigerators Cost   . . . . . . . . . . . . . . . . 

 

                                     TOTAL DUE  . . . . . . . . . . . . . . . . . 
 
 
 
 
  
RE:     BRL Report Nos.: 1002-05 & 1002-06. 
  

  
 
 
  
 
 
 

$ 2,110.00 

 $ 2,110.00 

$ 2,964.52  
 

$ 7,184.52 
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TEST REPORT OF 
TURBO AIR COMMERCIAL REFRIGERATOR, 

AUTOMATIC DEFROST 
 
 

 MODEL NO. : TSR-23SD 
   

SERIAL NO. : DR23307063 
 

DECEMBER 2009 
   

 
TEST PROCEDURE : Volume measured using ANSI/AHAM HRF-1-2004. 
  Energy Consumption measured using 10CFR 431.64 (2008) 

[ANSI/ARI Standard 1200-2006, Performance Rating of 
Commercial Refrigerated Display Merchandisers and Storage 
Cabinets, Section 4.4 (referring to ANSI/ASHRAE Standard 
72-2005, Method of Testing Commercial Refrigerators and 
Freezers)]. 
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I. BACKGROUND 
 

• California Energy Commission instructed BR Laboratories to: 
 

a) purchase a TURBO AIR commercial refrigerator model TSR-23SD from a 
local warehouse/retail outlet. 

 
b) test the TURBO AIR TSR-23SD commercial refrigerator in accordance with 

ANSI/AHAM HRF-1-2004 and 10CFR Section 431.64 (2008). [ANSI/ARI 
Standard 1200-2006, Section 4 which refers to American National Standard 
ANSI/ASHRAE 72-2005, Method of Testing Commercial Refrigerators and 
Freezers (and establish its compliance with mean daily energy consumption 
requirements of the California Appliance Efficiency Regulations)]. 
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II. APPLIANCE DATA 
  

1. Appliance nameplate data included the following: 

 Appliance : Commercial Refrigerator, Automatic Defrost 
 

   Manufacturer : TURBO AIR 
  Carson, CA 
  (Made in Korean Plant:  Incheon, R.O.K.) 
 

Model No. : TSR-23SD 
 
Serial No. : DR23307063 
 
Size, H ×W ×D, inch : 83 × 27 × 34 
 
Electrical : 115 V, 1 Phase, 60 HZ, 5.5 Amps. 

Refrigerant : R-134a, 7.76 oz. 

Design Pressures : High Side = 256 PSIG 
Low Side =   92 PSIG 

 
Listing : * UL; Listed Commercial Refrigerator and/or 

      Freezer, 438K 
  * NSF® 
 
Manufacturer Claim : Insulation is CFC free. 
 
Door(s) : (1) Solid door, hinged type 
 
Date of Manufacture : --- 
 
Markings : ∙  DO NOT CLEAN LABEL WITH SOLVENT 

 
2. TURBO AIR commercial refrigerator model TSR-23SD was purchased from the 

local warehouse/retail outlet "Concord Equipment Co., 1125 S. Anaheim Blvd., 
Anaheim, CA 92805.  Phone:  (714) 520-7999."  The carton/package carried the 
address "TURBO Air, 1250 Victoria Street, Carson, CA 91746." 
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III. TEST METHOD 
 

A self-contained TURBO AIR Commercial Refrigerator, Model TSR-23SD, Serial 
Number: DR23307063 was tested in accordance with ANSI/AHAM HRF-1-2004, and 
10CFR Section 431.64 (2008) [ANSI/ARI Standard 1200-2006, Section 4.4 - 
ANSI/ASHRAE Standard 72-2005].  The ANSI/ASHRAE Standard 72-2005 specifies 
that the anti-condensate controllers should be allowed to control if they are an integral 
part of the refrigerator.  For the purposes of the ANSI/ASHRAE Standard, the TSR-
23SD falls under the category of medium temperature refrigerator.  The 24-hour test can 
be repeated for any desired number of test levels (refrigerator thermostat settings) to 
determine the performance of the refrigerator at different points of operation.  In this 
case, TSR-23SD was tested at the thermostat temperature setting of 5/9. 

 
 
 Test Conditions  : Door Opening every 10 minutes for 8 hours. 

      Total = 48 openings 

 

 Ambient Temperature  : 75.2 ± 1.8 ºF dry bulb 

      64.4 ± 1.8 ºF wet bulb 
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IV. TEST DATA 
 

a) Measured Volume : 19.3 ft³ 

b) Thermostat Setting : 5/9 

c) Refrigerant : R-134a 

d) Equipment : Refrigerator 

• Test Package: 
 Average Temp./Integrated Average Temperature (IAT), oF  =     39.5
 Coldest Test Package Average (CTPA), oF   =      36.7 

Warmest Test Package Average (WTPA), oF   =      44.0 

• Maximum of Warmest Test Sample, oF   =      44.3 

• Temperatures: 

Test Start, oF   =      39.6 
Test End, oF   =      39.6 

• Energy Input During Refrigerating Time, kWh/day   =     3.910 

• Total Energy Input, kWh/day   =     5.105 

• Percent Compressor Running Time   ≃     43.99 

• Ambient Temperatures: 

      6" Above Ref.  Middle of Ref. 

Dry Bulb, oF :                   74.7         74.0 
Wet Bulb, oF :                   63.1         63.6 

 
• Number of Door Openings   =     48 

 
 
 
 
 
 
 
 
 
 

- 4 - 



CONTRACT NO.:  400-08-003            REPORT NO.:  0912-11 
 

V. SUMMARY OF TEST RESULTS 
 

• Appliance : Commercial Refrigerator,  
  Automatic Defrost 
 
∙    Manufacturer : TURBO AIR 

 

• Size, H × W × D, in.   : 83 × 27 × 34 

• Model No.     : TSR-23SD 

• Serial No.     : DR23307063 

• Style     : Reach-in 

• Door     : (1) Solid door, hinged type 

• Illumination Wattage   : 40 

• Efficacy, LPW    : 2.80 

• CFC Free     : Refrigerant/Compressor Insulation 
(manufacturer claimed) 

• Thermostat Setting : 5/9 

• Measured Volume : 19.3 ft³ 

• Integrated Average Temp., ºF : 39.5ºF 

• Mean Daily Energy Consumption : 5.105 kWh 

• CEC Allowed Mean Daily Energy 
      Consumption : 0.1 × 19.3 + 2.04 ≃ 3.97 kWh 
 
• Federally Regulated : No 

• The tested commercial refrigerator met the marking requirements of Section 1607(b) 
of the California Appliance Efficiency Regulations. 

 
 Comments     :     FAIL 

 
Respectfully Submitted, 
 
 
             

Bodh R. Subherwal, P.E. Date 
Technical Manager 
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VI. EQUIPMENT USED 
 
 

1. Campbell Scientific 21X Micrologger to record: 

a) Time 
 
b) Refrigerator and/or Freezer Temperatures 

 
c) Ambient Temperatures 

 
d) Dew Point 

 
e) kWh 

 
f) Cycles completed 
 
 
 

2. Weighted type 'J' thermocouples 
 
 
 
3. IBM-AT Computer 

 
 
 

4. Sponges in plastic containers, filled with 6% salt water 
 Dummy loads – wooden blocks 
 
 
 
5. Type 'T' thermocouples 

 
 
 
 Note:   Instruments are calibrated once a year. 
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TEST REPORT OF 
TURBO AIR COMMERCIAL UNDERCOUNTER 

REFRIGERATOR, AUTOMATIC DEFROST 
 
 

 MODEL NO. : TUR-28SD 
   

SERIAL NO. : U200406036 
 

DECEMBER 2009 
   

 
TEST PROCEDURE : Volume measured using ANSI/AHAM HRF-1-2004. 
  Energy Consumption measured using 10CFR 431.64 (2008) 

[ANSI/ARI Standard 1200-2006, Performance Rating of 
Commercial Refrigerated Display Merchandisers and Storage 
Cabinets, Section 4.4 (referring to ANSI/ASHRAE Standard 
72-2005, Method of Testing Commercial Refrigerators and 
Freezers)]. 
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I. BACKGROUND 
 

• California Energy Commission instructed BR Laboratories to: 
 

a) purchase a TURBO AIR commercial undercounter refrigerator model    
TUR-28SD from a local warehouse/retail outlet. 

 
b) test the TURBO AIR TUR-28SD commercial undercounter refrigerator in 

accordance with ANSI/AHAM HRF-1-2004 and 10CFR Section 431.64 
(2008). [ANSI/ARI Standard 1200-2006, Section 4 which refers to American 
National Standard ANSI/ASHRAE 72-2005, Method of Testing Commercial 
Refrigerators and Freezers (and establish its compliance with mean daily 
energy consumption requirements of the California Appliance Efficiency 
Regulations)]. 
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II. APPLIANCE DATA 
  

1. Appliance nameplate data included the following: 

 Appliance : Commercial Undercounter Refrigerator,  
   Automatic Defrost 
 

   Manufacturer : TURBO AIR 
  Carson, CA 
  (Made in China) 
 

Model No. : TUR-28SD 
 
S
 

erial No. : U200406036 

S
 

ize, H ×W ×D, inch : 37 × 28 × 31 

Electrical : 115 V, 1 Phase, 60 HZ, 6.6 Amps. 

Refrigerant : R-134a, 10.2 oz. 

Design Pressures : High Side = 312 PSIG 
Low Side = 140 PSIG 

 
Listing : * ETL Listed, Commercial Refrigerator, #3091403 

     CONFIRMS TO UL STD. No. 471 
     CERTIFIED TO CSA STD. C22.2 No. 120 
  * NSF® 
 
Manufacturer Claim : Insulation is CFC free. 
 
Door(s) : (1) Solid door, hinged type 
 
Date of Manufacture : --- 
 
Markings : ∙  DO NOT CLEAN LABEL WITH SOLVENT 
  ∙  Compressor Made in Korea 
      Components Made in Korea 
      Assembled, Made in China   

 
2. TURBO AIR commercial undercounter refrigerator model TUR-28SD was 

purchased from the local warehouse/retail outlet "Concord Equipment Co.,         
1125 S. Anaheim Blvd., Anaheim, CA 92805.  Phone:  (714) 520-7999."  The 
carton/package carried the address "TURBO Air, 1250 Victoria Street, Carson,        
CA 91746." 
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III. TEST METHOD 
 

A self-contained TURBO AIR Commercial Undercounter Refrigerator, Model        
TUR-28SD, Serial Number: U200406036 was tested in accordance with ANSI/AHAM 
HRF-1-2004, and 10CFR Section 431.64 (2008) [ANSI/ARI Standard 1200-2006, 
Section 4.4 - ANSI/ASHRAE Standard 72-2005].  The ANSI/ASHRAE Standard 72-
2005 specifies that the anti-condensate controllers should be allowed to control if they 
are an integral part of the refrigerator.  For the purposes of the ANSI/ASHRAE 
Standard, the TUR-28SD falls under the category of medium temperature refrigerator.  
The 24-hour test can be repeated for any desired number of test levels (refrigerator 
thermostat settings) to determine the performance of the refrigerator at different points 
of operation.  In this case, TUR-28SD was tested at the thermostat temperature setting of 
"NORMAL". 

 
 
 Test Conditions  : Door Opening every 10 minutes for 8 hours. 

      Total = 48 openings 

 

 Ambient Temperature  : 75.2 ± 1.8 ºF dry bulb 

      64.4 ± 1.8 ºF wet bulb 
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IV. TEST DATA 
 

a) Measured Volume : 7.0 ft³ 

b) Thermostat Setting : NORMAL 

c) Refrigerant : R-134a 

d) Equipment : Refrigerator 

• Test Package: 
 Average Temp./Integrated Average Temperature (IAT), oF  =     38.8
 Coldest Test Package Average (CTPA), oF   =      37.7 

Warmest Test Package Average (WTPA), oF   =      41.0 

• Maximum of Warmest Test Sample, oF   =      41.7 

• Temperatures: 

Test Start, oF   =      38.9 
Test End, oF   =      39.2 

• Energy Input During Refrigerating Time, kWh/day   =     3.204 

• Total Energy Input, kWh/day   =     3.612 

• Percent Compressor Running Time   ≃     43.99 

• Ambient Temperatures: 

      6" Above Ref.  Middle of Ref. 

Dry Bulb, oF :                   74.7         74.1 
Wet Bulb, oF :                   63.2         63.6 

 
• Number of Door Openings   =     48 
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V. SUMMARY OF TEST RESULTS 
 

• Appliance : Commercial Undercounter 
Refrigerator, Automatic Defrost 

 
∙    Manufacturer : TURBO AIR 

 

• Size, H × W × D, in.   : 37 × 28 × 31 

• Model No.     : TUR-28SD 

• Serial No.     : U200406036 

• Style     : Undercounter 

• Door     : (1) Solid door, hinged type 

• Illumination Wattage   : None 

• Efficacy, LPW    : --- 

• CFC Free     : Refrigerant/Compressor Insulation 
(manufacturer claimed) 

• Thermostat Setting : NORMAL 

• Measured Volume : 7.0 ft³ 

• Integrated Average Temp., ºF : 38.8ºF 

• Mean Daily Energy Consumption : 3.612 kWh 

• CEC Allowed Mean Daily Energy 
      Consumption : 0.1 × 7.0 + 2.04 ≃ 2.74 kWh 
 
• Federally Regulated : No 

• The tested commercial refrigerator met the marking requirements of Section 1607(b) 
of the California Appliance Efficiency Regulations. 

 
 Comments     :     FAIL 

 
Respectfully Submitted, 
 
 
             

Bodh R. Subherwal, P.E. Date 
Project Manager 
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VI. EQUIPMENT USED 
 
 

1. Campbell Scientific 21X Micrologger to record: 

a) Time 
 
b) Refrigerator and/or Freezer Temperatures 

 
c) Ambient Temperatures 

 
d) Dew Point 

 
e) kWh 

 
f) Cycles completed 
 
 
 

2. Weighted type 'J' thermocouples 
 
 
 
3. IBM-AT Computer 

 
 
 

4. Sponges in plastic containers, filled with 6% salt water 
 Dummy loads – wooden blocks 
 
 
 
5. Type 'T' thermocouples 

 
 
 
 Note:   Instruments are calibrated once a year. 
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From:  "Nelson" <nelson@turboairinc.com> 
To: TEaley@energy.state.ca.us 
Date:  7/15/2009 5:25 PM 
Subject:  RE: Our letter of May 18, 2009 - Turbo Air 
Attachments: Test Report(BR Lab) - TSR-23SD(Dec 2002).pdf; Test Report(BR Lab) - TSR-49S 
 D(Nov 2002).pdf; Test Report(BR Lab) - TUR-28SD(Dec 2002).pdf; Test Report( 
 QPS, Canada) - TSR-23SD(12-20-2007).pdf; Test Report(QPS, Canada) - TSR-49S 
 D(April 14, 2008).pdf; Test Report(QPS, Canada) - TUR-28SD(April 14, 2008). 
 pdf; Spec sheet - TSR-23 & 49SD(1).jpg; Spec sheet - TSR-23 & 49SD(2).jpg;  
 Spec sheet - TUR-28SD(1).jpg; Spec sheet - TUR-28SD(2).jpg 
 
Hi Tovah, 
Thanks for the summary below. 
1) Internal volume(Cu Ft) 
  BR Lab  QPS(Canada)  Factory(Measured by 
Autocad) 
- TUR-28SD 6.9  7.29    7.38 
- TSR-23SD 21.1  22.99    20.55 
- TSR-49SD 46  49    45.23 
- Reason of Discrepancy : The factory had not informed any technical data 
to test labs above. It looks two test labs measured internal volume by 
their own way. 
 
2) Daily energy use(Kwh) 
  BR Lab  QPS(Canada)  Factory 
- TUR-28SD 1.46  3.218   Under test 
- TSR-23SD 3.58  5.148   Under test 
- TSR-49SD 6.12  7.652   Under test 
- Reason of Discrepancy : The factory had not informed any technical data 
to test labs above. And it looked two test labs got above results by their 
own way of test. Please find the test reports done by above two labs for 
these three units. And I also attached spec sheets. 
 
Please let me know, if you have further questions. 
Thanks and regards, 
Nelson. 
 
-----Original Message----- 
From: Tovah Ealey [mailto:TEaley@energy.state.ca.us]  
Sent: Tuesday, July 14, 2009 10:58 AM 
To: Nelson 
Subject: RE: Our letter of May 18, 2009 
 
Mr. Lee: 
 
This will confirm that I have received your e-mail message of 7/9/09.  
Per our phone conversation this morning, we agreed that you would send 
to me the following information: 
 
1. Copies of the test reports upon which Turbo Air based its 
certification of commercial refrigerator models TSR-23SD, TSR-49SD, and 
TUR-28SD. 
2. Specifications for the three models listed above. 
3. A brief explanation of how the discrepancies noted in my letter of 
May 18th came about.   
 
Please send this information as soon as possible, so that I may review 
them.  Thank you. 
 
Best regards, 



 
 
 
Tovah G. Ealey 
Energy Commission Specialist I 
California Energy Commission 
(916) 651-3003 
 
 
>>> "Nelson" <nelson@turboairinc.com> 7/14/2009 10:12 AM >>> 
Dear Tovah, 
Did you receive my memo below? Can you please advise me regarding my 
questions below? 
Thanks and have a good day. 
Nelson. 
 
-----Original Message----- 
From: Nelson [mailto:nelson@turboairinc.com]  
Sent: Thursday, July 09, 2009 3:49 PM 
To: 'Tovah Ealey' 
Subject: RE: Our letter of May 18, 2009 
 
Hi Tovah, 
First of all, sorry for the late reply. I have spoken to engineers in 
the 
factory in regards to the volume and power consumption difference on 
those 
3 units. What I heard from them is that they had not informed those 
test 
labs any information prior to actual tests. I believe BR lab in CA and 
QUP 
in Canada measured internal volumes by their own way. And power 
consumptions as well. 
 
I could say internal volume for those units could be different by 
measuring 
tool or person. And there are not that big differences. However as you 
pointed that power consumption is quite a different by test lab. 
 
We do not have test reports from other test labs. 
 
Can you please kindly advise me how I proceed this case? Do I need to 
hire 
another test lab or have our own engineers in the factory test those 
units 
to get correct numbers (Total volume and energy consumption)? 
If we need to hire another test lab, can you please recommend another 
authorized test lab that you can trust? Or can you accept test reports 
done 
by our own factory? 
 
Sorry for too many questions however we want to correct this 
discrepancy in 
right way. 
 
Thanks and regards, 
 
Nelson. 
 
-----Original Message----- 



From: Tovah Ealey [mailto:TEaley@energy.state.ca.us]  
Sent: Wednesday, July 01, 2009 11:10 AM 
To: Nelson 
Subject: RE: Our letter of May 18, 2009 
 
Mr. Lee: 
 
Thank you for your response.  What we need to know as soon as possible 
is: 
● The actual total tested volume (in cubic fee) and actual energy 
consumption values for the three models. 
● Copies of the latest test reports that you have on hand for the 
three models. 
● A description explaining the disparity in the report values for 
the three models. 
 
Is this information something that you can provide without retesting 
the units?  
 
 
 
Tovah G. Ealey 
Energy Commission Specialist I 
California Energy Commission 
(916) 651-3003 
 
 
>>> "Nelson" <nelson@turboairinc.com> 6/29/2009 4:47 PM >>> 
Dear Tovah, 
Our factory is under testing those three units. As soon as I get 
positive 
result, I will send them to BR Lab to get a test under the new 
criteria. Can 
you please advise me whether you have dead line for the improvement? 
 
Thanks and regards, 
 
Nelson. 
 
-----Original Message----- 
From: Tovah Ealey [mailto:TEaley@energy.state.ca.us]  
Sent: Monday, June 29, 2009 3:34 PM 
To: nelson@turboairinc.com  
Subject: Our letter of May 18, 2009 
 
Good afternoon, Mr. Lee: 
 
I am writing to follow up on my letter to you dated May 18, 2009 
concerning 
the discrepancies in the reported daily energy use of three of Turbo 
Air's 
commercial refrigerator models.  I've attached a copy of the original 
letter 
for your review.  
 
Please advise me of the status of Turbo Air's response to our inquiry. 
Thank you.  
 
Best regards, 
 



 
 
Tovah G. Ealey 
Energy Commission Specialist I 
California Energy Commission 
(916) 651-3003 
 
 



















































Edmonton. Kitchener, Los Angeles, Moncton, Montreal, Ottawa, Toronto, Vancouver, Windsor, Winnipeg . 

April 14,2008 . 

Turbo Air Inc . .. .
 
1250 Victoria Street
 

. Carson, CA
 
90746·
 
USA
 

Attention: Nelson Lee .. 
." ...". . . . .' . '. . 

.Subject: Self-Contained Commercial Upright Refrigerator, reach-in, hinged double solid 
doors, R-134A Refrigerant and incandescent lighting 

Dear Mr. Lee, 

We have enclosedyour Report for Self-Contained Commercial Upright Refrigerator, reach-in, .. 
hinged double solid doors, R-134A Refrigerant and incandescent lighting, Model: TSR-49SD. 
(Report No. EE1030-7) . 

May we take this opportunity to thank you for choosing QPS as your Safety Certification
 
Agency and welook forward to assisting you in the future. .
 

Yours sincerely, 

... ~~... 

Sara Machado ..
 
Customer Service-Toronto·
 
QPS Evaluation Services Inc.
 
Phone: (416) 241-8857 ext 257
 
Fax: (416) 241-0682
 
Smachado@gps.ca
 

. . . Qpsevaluation Servicesh1c. . . 
YOUR FULL SERVICE PARTNERIN GLOBAL CONFORMITY ASSESSMENT 

81 Kelfield Street, Units 7-9; Toronto, o'N M9W 5A3, Canada, Ph: 416-241-8857 Fax: 416-241-0682 
. Web Site www.qps.ca . 

Toil Free: 1- 877·746-4777· 

mailto:Smachado@gps.ca
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ENERGY EFFICIENCY VERIFICATION RECORD- CANADA
 

. . '. .... '. .' . ~ 

- - - - - -_ - -- - - _ . .-' _- _- FILENUMBER: EEI030 
- NRC COMMERCIAL FREEZER AND REFRIGERATOR EFFICIENCY TEST REPORT. 
ANSVASHRAE 117-1992 - Method of Testing for Closed Refrigerators. Natural Resource Canada 
Energy Efficiency Regulations Technical Requirements for Energy-Using Products Self-contained' 
commercial refrigerator. Self-Contained Commercial Refrigerator, reach-in, with automatic defrost, 

nged' rd door, - e Igerant. Mo e o. T R- SD or genera storage. hi smgle so 1 1 R l34A R fro diN S 23 f, I 

-

Rated Input Illumination 
(Watts) 

Refrigerant 
Type -

Amount 
(oz) 

Refrigerated 
Volume 
-(Litre) 

Hi-side/ 
Low-side 
- (PSIG) 

Measured 
KwHrlDay 

Allowed 
KwHrlDayVolts Amps 

115 5.5 25 R-134a 7.76 651 2561.92 - _5.148 _ 9.732 

- NRC COMMERCIAL FREEZER AND REFRIGERATOR EFFICIENCY TEST REPORT. Self­
Contained Commercial Upright Display Refrigerator, reach-in, hinged single glass door, R-134A 
Refrigerant, and fluorescent lighting Model No. TGM-llRV for general storage. ANSVASHRAEl17- ­
1992 - Method of Testing for Closed Refrigerators. Natural Resource Canada Energy Efficiency­
Regulations Technical Requirements for Energy-Using Products Self-eontainedcommercial refrigerator 

Rated Input 
Illumination 

- (Watts) 
Refrigerant 

Type 
Amount 

(oz) 

Refrigerated 
Volume 
(Litre) 

Hi-side / 
Low-side 

(pSIG) 

Measured 
KwHrlDay 

Allowed 
KwHrlDay 

(January 
01,2008) 

Volts Amps 

115 5.4 25 R-134a 4.93 258.7 312/140 3.083 6.34 _ 

Rated Input 
Illumination 

(Watts) 
Refrigerant 

Type 
Amount 

(oz) 

Refrigerated 
Volume 
(Litre) 

Hi-side! 
Low-side 

(PSIG) 

Measured 
KwHrIDay 

Allowed-
KwHrlDay 

(January 
01,2008) 

Volts Amps 

_115 6.3 25 + 13 R-134a 4.93 382.3­ 312/140 4~7l5 7.091 -

- NRC COMMERCIAL FREEZER AND REFRIGERATOR EFFICIENCY TEST REPORT. Self­
Contained Commercial Upright Display Refrigerator,reach-in, hinged single glass door, R-134A ­
Refrigerant and fluorescent lighting Model No -TGM-14RV for general storage , 

-

QSDNo.35 Rev 00 Issue Date: 11/05 Rev Date: 



,
 

CUSTOMER FILE mSTORY 

File Number: EEI030· 

.. Turbo Air Inc. 

EEl 030-1 November 8,2007 Self-Contained Commercial Undercounter Freezer, with 
automatic defrost, single solid door, R·134A Refrigerant. .. 
Model No.TUF-28SD for· eneral stora e. 

EEI030-2· December 20, 2007· Self-Contained Commercial Refrigerator, reach-in, 
with automatic defrost, hinged single solid door, R­
134A Refrigerant. Model No. TSR-23SD for general 

·storage. 

EE1030-3 March 5, 2008 Self-Contained Commercial Upright Display Refrigerator, 
reach:"in, hinged single glass door, R..: l34A Refrigerant, and. 
fluorescent lighting Model No. TGM-IIRV for general . 
stora e.· .. 

EEI030-4 March 14, 2008 Self-Contained Commercial UprightDisplay Refrigerator, 
·reach-in, hinged single glass door, R-134A Refrigerant, and 
fluorescent lightingModel No. TGM~14RV for general 
stora e. 

EEI030~5 ... April 7, 2008 
Self-Contained Commercial Upright Display Refrigerator,. 
reach-in, hinged single glass door, R-134A Refrigerant 
Model No. TGM-22RVfor eneral stora e. 

EEI030-6 March 24,2008 Self-Contained Commercial Undercounter Refrigerator, 
reach-in, hinged single solid door, R-134A Refrigerant. 
ModelNo. TUR-28SD for eneral stora e.. 

EEI030-7· March 10, 2008 Self-Contained Commercial Upright Refrigerator, reach-in, 
hinged double solid doors, R-134ARefrigerant and 
incandescent lighting. Model No. TSR-49SD for general 

· stora e.· 

QSD50 Rev 00 Issue Date: 5/07 Rev Date . 
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Product: 

ModelfType/Catalogue Number: 

Name and Address of Applicant: 

Contact: 

Name and Address of Manufacturer/Factory: 

Contact: 

Self~Contained Commercial Upright Refrigerator, 
reach-in, hinged double solid doors, R-134A· 

. Refrigerant and incandescentlighting. . 
TSR-49SD .. 

Turbo Air Inc 
1250 Victoria St. 

.. Carson, CA 90746 . 
USA 

. Nelson Lee 

Daewoo Electronics 
604 Younghyeon-5 dong 
Nam-ku, Incheon City . 
Korea 402-834 

Same as above . 

Rating and Principal Characteristics: 

Rated In ut Refrigerated Hi-side / 
Allowed 

Illumination Refrigerant Amount Volume Low-side 
Measured KwHrlDay 

Volts Amps (Watts) Type (oz) (Litre) (PSIG) 
KwHrlDay (January 

01,2008 

115 9.2 25 . R-134a 12.70 1387.5 249/92 7.652 7.921 

Trademark (if any): . 

Asampleof the Product was tested and found to 
be in compliance with: . . 

As shown in Energy Efficiency Verification Report No: 

ANSI/ASHRAE 117-1992- Method of Testing for 
Closed Refrigerators. . 
Natural Resource Canada Energy Efficiency 
Regulations Technical Requirements for Energy-Using 
Products Self-contained commercial refrigerator. 

EE1030-7 

Products in compliance with the Report are eligible to bear theQPS Certification Mark with the 
mandato statement "Ene Efficienc Verified" 

Issued by: QPS Evaluation Services Inc. Date: March 10, 2008 

Tor o.---.~ 
a' Assurance· .. 

81 KelfieJd St, Ul)its 7-9, Toronto, ONM9W 5A3 Tel: 416-241-8857; Fax: .416-241-0682 
www.qps;ca . 

.. QSD 34££ Rev. 00 Issue Date: 10/07 Rev. Date: 
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Customer File No: EE1030 Report No: EE1030-7 .. I Issue Date: March 10, 2008 
Issued By: Reviewed By: .. 

DennisLi ~-"""'~~.- ~ 
~~ .. 

TomMah ... ,7 ... 

Customer Name: Address: 
Turbo Air Inc 1250 Victoria St., Carson, CA 90746, US 

Manufacturer: Address: 
Daewoo Electronics Co. Ltd 604 Younghyeon-5 dong, Nam-ku, IncheonCity, Korea402-834 

Contents: Certificate of Conformity; Report: Pages 1 to 5; Photographs: none; Attachments: none 

SUBJECT:
 

NRCCOMMERCIAL FREEZER AND REFRIGERATOR EFFICIENCY TEST REPORT
 

STANDARD(S) USED: 

•	 ANSIIASHRAE 117-1992 - Method of Testing for Closed Refrigerators. 
•	 Natural Resource Canada Energy Efficiency Regulations Technical Requirements for Energy-Using 

Products Self-contained commercial refrigerator. 

. PRODUCT DESCRIPTION: 

Self-Contained Commercial Upright Refrigerator, reach-in, hinged double solid doors, R-134A
 
Refrigerant and incandescent lighting. Model No. TSR-49SDforgeneral storage~
 

Rated Input 
Illumination 

(Watts) 
Refrigerant 

Type 
Amount 

(oz) 

Refrigerated 
Volume. 
(Litre) 

Hi-side / 
Low-side 

(pSIG) 

. Measured 
KwHrfDay 

Allowed . 
KwHr/Day 

(January 
01,2008) 

Volts Amps 

115 9.2 25 R-134a 12.70 . 1387.5 249/92 7.652 7.921 

Safety approval: .
 

UL certified. File No.: SAl1863
 

QSD 153 Rev 00 Issue Date: 5/07 Rev Date: .. 
QPS authorizes the appliCant (indicated on the Certificate of Confonnity) to reproduce this report in its entirety 



·.
 
RESULTS 

Test conditions:	 Door operating every 10 minutes for 8 consecutive hours, 48 openings. 
Total energy efficiency test duration 24 hours, temperature setting at . 
3.3°C +/- 1.1 °C. . .. .. 

Ambient Temp: 24.2°CDry-bulb; 
18.0°C Wet-bulb. 

Temperature Setting: 38F (scale 5) position
. . 

Measured KWhlDay:.	 7.652 

Test Package:
 

Integral Average Temperature, IAT (OC):
 

Coldest Test Package Average, CTPA (0C):
 

Warmest Test Package Average, WTPA (OC):
 

Compressor Duty Cycle (%): 43.5%
 

Test Start Ambient Temperature:·
 

Test End Ambient Temperature:
 

Total Energy Input KwHr / day: 7.652
 

CONCLUSIONS: 

The test methods and results ofthe.above tests have been reviewed and found to be in compliance with· 
the applicable requirements ofthe Natural Resoilrce Canada Energy Efficiency Regulations Technical· . 
Requirements for Energy-Using Products Self-contained commercial refrigerator (Effective January 01, 
2008).	 - . 

QSD 153 Rev 00 Issue Date: 5/07 . . Rev Date: 
QPS authorizes the applicant (indicated on the Certificate of Conformity) to reproduce this report in its entirety 
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Manufacturer ­
. ModelNo>­

Rating ­

YUYU 
UZ-2A BTl I0 . 
120V,20A 

12.· Illuminations ­ . 
Model No.­
Rating ­

Incandescent type T . 
25W 

EQUlPMENT USED: .. 

Inst. ill 
No. 

Instrument Type . 
Test Number +; Test 
Title or Conditioning· Function IRange 

Last Cal.· 
Date 

Next Cal. 
Date 

·590· 
Agilent Data 
Acquisition 
System 

Energy Efficiency 
Test 

°C, T-Type I·. 
Auto 

30-Apr-07 30-Apr~08 

88 Power Analyzer 
Energy Efficiency 
Test 

Measurement: 
Volt, Amp, 
Frequency, kW­
hr. 

I-May-07 I-May-08 

1221 Power Analyzer 
EnergyEfficiency 
Test 

Measurement: 
Volt, Amp, 
Frequency, kW­
hr 

15-Aug-07 15-Aug-08 

1226 
Hot Wire 
Anemometer 

Energy Efficiency 
Test 

Msi Auto 03-0ct-07 03-Oct-08 

1245 Light Meter 
Energy Efficiency 
Test 

Lux10.:.1999 16-May-07 15-May-09· 

Note: 

For measurement uncertainty, please refer to the individual calibration certificates on file at the 
laboratory. . 

QSD 153 Rev 00 Issue Date: 5/07 Rev Date: 
QPS authorizes the applicant (indicated tl11 the Certificate of Confonnity) to reproduce this repoit in its entirety 
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