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Summary of Proposed Changes

« HVAC Measures

— Add compliance option for FDD devices, including FIDs

— Improve FID specs to invite participation

— Reduce maximum fan efficacy from 0.58 W/cfm to ~0.40 W/cfm
— Add temperature split to A/C verification options

« Also of interest — proposed IAQ Measures

— Adopt 62.2-2016 (includes high-rise multifamily)
— Increase filter MERV requirement to 13 (?)
— Address compartmentalization and PM 2.5 issues in high-rise
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FDD & FID Code Change Objectives

« FDD

— Provides low-cost means of ensuring long-term, sustained
performance

— Facilitates fault identification and diagnosis
— Notifies service tech of significant fault
 FID

— Provides a more sophisticated, communicating device capable of
notifying the homeowner and/or the technician

— Notification of fault and/or loss of performance

— Ensures sustained performance and serves as an alternative to
refrigerant charge verification

CALIFORNIA

ENERGY

CODES & STANDARDS
A STATEWIDE UTILITY PROGRAM



Four Proposed Compliance Options that can be Modeled in CBECC-RES

EER

Multiplier
No refrigerant charge 90% Prescriptive CZ 1, 3-7, 16
FDD 94% CZ1,3-7,16 only
Refrigerant charge OR 96% Prescriptive CZ 2, 8-15

Temperature split OR
Weigh-in method

FID OR 98% All CZ’s
FDD & refrigerant charge or
FDD & temperature split
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Problems with Current FID Specification (JA6)

» Very specific as to the method used

* Lots of measurements:
(a) Suction line temperature (Tsuction,).
(b) Liquid line temperature (Tliquid).
(c) Evaporator saturation temperature or low side refrigerant pressure (Tevaporator, sat).
(d) Condenser saturation temperature or high side refrigerant pressure (Tcondensor, sat).
(e) Return air wet bulb temperature or humidity (Treturn, wb).
(f) Return air dry bulb temperature (Treturn, db).
(g) Condenser air entering dry bulb temperature (Tcondenser, db).
(h) Supply air dry bulb temperature (Tsupply, db).

* Intended only as an alternative to manual charge verification
* Not designed to report on performance (capacity, EER)

« Uses temperature split to verify airflow, and employs a table for only
one outdoor temperature
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Temperature Split

» Performance-based verification method using only 9 steps instead of
the 25 required for sub-cooling

* Refrigerant charge verifies refrigerant charge, temperature split
captures all faults

 Measurements:
— Airflow (as typical) — used to normalize measured temp split
— Outdoor temperature — for selecting the right table (50° to 115°)
— Entering and leaving dry bulb
— Entering wet bulb
« Fewer measurements = less measurement uncertainty
* Problem: How to accurately measure supply air temperature
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Validations to Date

e Field tests

— Two systems, both with verified refrigerant charge
— Both within 2°F of target

e Evaluation using data from SCE & PG&E lab tests with
multiple faults

— Faults: Undercharge, overcharge, low evaporator and condenser airflow,
refrigerant line restrictions, non-condensables

— Outdoor temperatures ranging from 75 to 115°F and indoor from 70/59 to 80/67

— Using a 2.5°F margin, able to detect all faults that reduced the measured EER by
10% or more with no false positives

e Evaluation using expanded tables for 5 manufacturers

— 21 variations of temperature conditions and coil combinations
— Temperature split differences ranged from -2.6 to +2.1°F
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Field Test Example

Nominal tons: 2 (18 SEER)

* Airflow: 1028 cfm = 514 cfm/ton

» Outdoor temperature: 90° (used 90°F chart)

¢ Ty = 59.8%, Tie = 76.8, TS, 00s = 17.0

* TS.,,=17.0x(0.00264 x 514 — 0.054) = 22.2
. T, =60.0

* TSpger = 23.5

e 23.5-22.2=1.3 PASS

*Measured at largest supply
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RAWE 6 66 67 68 69 70 7l 72 73 74 73 76 i 78 79 a0 g1 82 83 84
46| 217 220223 2de 2290 232 2350 238 Z41 244
47| 217 22233 226 2390 232 235 238 z41 244 248 251
48| 217 220 223 226 2290 232 235 238 Z41 244 248 251 254 257
49|  21.7 220223 2:e 229 232 235 2348 Z41 0 244 2448 251 254 257 26 263
a0 217 220223 2:e 2290 232 2350 238 Z41 0 244 248 251 254 257 26 26,3 266 269
21| 21.4 220223 2re 2290 232 2350 238 Z41 0 244 248 251 254 2577 260 26,3 266 269 2TW2 0 275
52| 206 21,3 221 32e 329 232 235 238 241 244 248 251 254 257 26 26,3 266 269 272 25
53 1%8 2005 2.3 221 2% 232 235 234 241 244 244 251 254 5.7 260 26,3 266 26,9 272 275
54 13 157 205 213 2:1 229 235 2348 Z41 244 248 251 254 21577 26 26,3 2806 269 2W2 0 2W5
53 182 189 1.7 2005 212 221 228 238 241 244 248 251 254 257 26 26,3 266 26,9 2T2 0 275
9| 174 181 185 19.7 2005 213 22228 236 244 248 251 254 257 260 26,3 266 269 2TW2 0 275
5f| lee 173 181 18% 197 205 212 22238 236 244 251 254 257 26 26,3 266 269 272 25
58 158 185 173 181 1&% 137 2004 21.2 2202248 236 243 251 5.7 260 26,3 266 26,9 272 275
59 15 157 1e5 173 181 1895 138 204 212 22224 235 243 251 259 Ze3 Ze6 268 272 275
60| 142 145 157 15 17¥2 181 188 196 2004 212 22 227 235 243 231 259 Zee 26,9 272 275
61| 13.4 141 145 157 165 173 13 188 1%e6 204 21,2 219 22Y 235 243 251 258 266 2W2 0 275
62| 1x6 133 141 145 157 165 172 18 188 1%6 2004 211 21,9 227 235 243 25 258 266 2T4
63 118 125 133 141 14% 157 164 172 13 184&% 186 2003 211 218 227 235 242 25 25,8 266
64 11 117 125 133 141 1495 158 164 172 13 1848 185 2003 211 21 22T 234 2412 25 258
69 108 1.7 125 122 141 148 156 1lsd4 172 13 187 185 20.2 211 219 226 234 242 25
66 10,8 1.7 125 13.3 14 148 156 1e4 172 179 187 185 0.2 211 218 226 23,4 242
67 10.e 1.7 125 132 14 14§ 136 1ed4 171 173 187 133 20.3 21 21l Z2ie 234
68 s 117 124 132 14 14% 156 le3 171 175 187 195 20.2 21 218 2216
69 10,8 1ls 124 132 14 143 155 1ls3 171 175 187 134 0.2 21 218
70 10,8 11.e 124 132 14 147% 155 1e3 171 179 186 194 20.2 21
il 10,8 116 124 132 139 147 155 1le3 171 178 18.e& 194 20.2
72 s 116 124 131 133 147 155 163 17 174 186 134
73 108  1le 123 131 133 14% 155 162 17 1748 186
71 1o 115 122 131 139 147 154 1e.2 17 1718
73 .y 115 123 131 139 14e 154 162 17
76 10,7 11,5 123 131 138 146 154 162
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Energy Impact of ASHRAE 62.2-2016 Ventilation Rate Change

Energy Use Based on Title 24 Residential Prototype Homes

TCW Impact of ASHRAE £62.2-2016
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« Single family energy use will increase due to higher ventilation rates
« Multifamily low-rise energy use will not change
« Multifamily high-rise ventilation rates and energy use will decrease
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DOE Standards for Furnace Fan Efficacy

« Effective July 3, 2019

* Fan efficiency rating (FER) varies by equipment type
* Function of maximum airflow-control setting

2019 DOE Furnace Fan Standards
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To Stay Engaged....

« HVAC Stakeholder Meeting: 9 AM, March 28th

 For more information: Title24Stakeholders.com

EnergyCodeAce.com
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http://title24stakeholders.com/
http://energycodeace.com/

